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1.0 Introduction 

The Joslyn Manufacturing & Supply Co. (Joslyn) site is a former wood-treating facility located in Brooklyn 

Center, Minnesota. This report describes the implementation of the response action and monitoring plans 

for Operable Units 1, 2, and 3 during 2016. In addition, this report presents the data collected in 2016, 

describes the effectiveness of the response actions based on the 2016 data, and presents 

recommendations for 2017 for these three operable units, including a recommended 2017 water 

monitoring plan. 

1.1 Background 

Figure 1-1 shows the location of the Joslyn site. Figure 1-2 shows the onsite monitoring wells and 

pumpout wells. Figure 1-3 shows the offsite monitoring wells. Figure 1-4 shows the changes that have 

occurred to the onsite systems since remedial actions began in the late 1980s. Appendix A contains a 

summary of historical water level and water quality data. Appendix B contains a description of the site 

hydrogeologic setting and historical locations of monitoring points. Appendix C contains a summary of 

site redevelopment activities.  

Response actions (RAs) at the site are being implemented in accordance with Task A of Part VIII of 

Exhibit B to the May 1985 Response Order by Consent between Joslyn and the Minnesota Pollution 

Control Agency (MPCA, 1985). The Record of Decision (ROD; MPCA, 1989) describes the remedies for the 

site that satisfy the “statutory preference for the remedy employing treatment that permanently and 

significantly reduces the toxicity, mobility and volume of the hazardous substances found at this Site.” The 

response actions described in the ROD are directed at the following four Operable Units: 

 Operable Units 1 and 2 (OU1 and OU2) are the shallow and middle sand units, respectively. A 

groundwater pumpout system is the response action selected in the ROD for both of these 

Operable Units. A system has been operational since February 1989.  

 Operable Unit 3 (OU3) is the dense nonaqueous-phase liquid (DNAPL). A DNAPL recovery 

system is the response action selected in the ROD for OU3. The DNAPL recovery system began 

operation in December 1995.  

 Operable Unit 4 (OU4) is the contaminated soil in the former operations area. Excavation and 

onsite biological treatment is the response action selected in the ROD for this Operable Unit. OU4 

response action is complete. This report does not address OU4. 

Remedial actions for a fifth Operable Unit are currently being evaluated: 

 Operable Unit 5 (OU5) is the contaminated soil in the West Area and the Southern Lots. The 

West Area is the western portion of the site and consists mainly of wetland and floodplain areas 

adjacent to Middle Twin Lake. The Southern Lots are two adjacent undeveloped lots south of the 

West Area. Remedial options for OU5 are currently being evaluated. This report does not address 

OU5. 
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The RA objectives for OU1 through OU3 are described in Section 2 of this report.  

1.2 2016 Updates 

Remedial options for soil in the West Area of the site (OU5) are currently being evaluated. If the selected 

remedial option for OU5 requires modifications to wells, piping or any OU1, OU2 or OU3 operations, 

these will be coordinated with the OU5 remediation team and the MPCA. Additional information about 

OU5 can be found in the MPCA fact sheet, Joslyn Superfund Site West Area (OU5) Update (MPCA, 2010). 

1.2.1  Site Redevelopment 

Redevelopment at and near the Joslyn site began in 1999 and has included construction of three new 

buildings, regrading and landscaping, and road and highway construction. Details of the site 

redevelopment history and historical summaries of repairs and program modifications are included in 

Appendix C. All the parcels that make up the Joslyn Site, except for OU5, were purchased by AX RER, L.P. 

in 2012 and are currently being managed by CBRE, Inc. The property transaction did not alter any 

ownership or operational responsibilities with regard to the RAs for the site. Joslyn remains the owner of 

the pumpout system and its components, and the deed restrictions on the parcels are binding and remain 

in place. There were no redevelopment activities on the site in 2016. 

1.2.2  2016 Maintenance and Repairs 

The system generally operated as planned in 2016 with only temporary system-wide shut downs. The 

following repairs, changes and maintenance activities were performed on system components in 2016: 

 Control panel repairs were completed on multiple occasions after weekly inspections indicated 

failing wire insulation and heated contact points.  

 Oil/water vault ventilation fan ducting was repaired in April. 

 Discharge pipeline cleaning was conducted on wells U2A, U11 and U12 as needed. 

 Due to a slow discharge rate, the system discharge line from the oil/water separator vault to the 

city sanitary sewer was cleaned in May using a line jetting machine. 

 Monthly treatments with chlorine granules to reduce iron bacteria buildup in the well screen 

and transfer line were applied to wells U2A, U11 and U12. 

 

 Pumpout well flowmeters were cleaned and parts were replaced as needed. 

 Well U6N: 

o A new pump end [16S07-8] was installed in April. 

 Well U11:  

o A new pump end [25S07-5] and motor (Franklin Electric ¾ Horsepower (HP)) was 

installed in December. 
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 Well U12:  

o The pump end [40S50-15] was removed and replaced with an identical unit to allow 

continued well operation during pump repair and cleaning events. 

o A replacement pump end [60S50-9] was installed in November. 

 Well W255 

o A new pump end [5E05-8] was installed in July. 

 DNAPL (Dense Non-Aqueous Liquid) Pumpout System:  

o DNAPL vault water level was measured and recorded monthly to monitor changes due to 

water infiltration. 

o In November 2015, water was found in the interstitial space between the inner and 

secondary outer walls of the DNAPL tank, indicating a potential leak in the outer tank 

wall. The DNAPL pump was turned off and material in the DNAPL tank was removed and 

transported to Deer Park, Texas for disposal. All evidence indicates that the inner tank 

wall is stable and DNAPL has not leaked from the tank, but that the outer wall of the tank 

is compromised, and no longer provides secondary containment. The DNAPL recovery 

system remains off until a new tank is installed.  

1.2.3  2016 Groundwater Monitoring Program Updates 

No significant changes have been made to the groundwater monitoring program since 2007. 

Groundwater monitoring in 2016 was conducted as recommended in the 2015 Annual Operations and 

Monitoring Report (Barr, 2016a). The monitoring plan for 2016 was approved via email correspondence 

on September 20, 2016, with comments that were addressed by Barr on November 14, 2016 (Appendix E). 

 



 

 

 

 4  
 

2.0 Response Action Objectives 

This section describes the objectives for the remedial actions for Operable Units 1, 2, and 3 as set forth in 

the 1989 ROD and as modified by the subsequent Five-Year Reviews: 

 Five-Year Review and Superfund Preliminary Closeout Report (1996 Five-Year Review; MPCA, 

1996c).  

 1999 CERCLA Five-Year Review Report, Joslyn Manufacturing & Supply Co. Site, Brooklyn Center, 

Minnesota (1999 Five-Year Review; MPCA, 1999).  

 2004 CERCLA Five-Year Review Report, Joslyn Manufacturing & Supply Co. Site, Brooklyn Center, 

Minnesota (2004 Five-Year Review; MPCA, 2004a).  

 2009 CERCLA Five-Year Review Report, Joslyn Manufacturing & Supply Co. Site, Brooklyn Center, 

Minnesota (2009 Five-Year Review; MPCA, 2009a).  

While the Five-Year Reviews have modified the goals of the remedial actions, they have not resulted in 

changes to the operation of the response actions for Operable Units 1, 2, and 3.  

2.1 Groundwater (Operable Units 1 and 2) 

Groundwater at the site was impacted by the former wood-treating operations. A groundwater 

containment (pumpout) system was installed and has operated since February 1989. The 1989 ROD 

establishes the following goal of the system: 

“The goal of groundwater pump out is to reduce concentrations of PAHs and PCP to drinking 

water standards in the aquifer.” 

No public or private drinking water supplies are affected by the release of wood-treating chemicals from 

the site. However, progress toward site cleanup is evaluated against drinking water standards. 

At the time the ROD was written, the Minnesota Department of Health (MDH) Recommended Allowable 

Limits (RALs) were used to evaluate attainment of the system’s goal. However, the 1996, 1999, 2004, and 

2009 Five-Year Reviews noted that new drinking water standards have been established by the MDH since 

1989 and recommended using the new standards (Health Risk Limits—HRLs) rather than the RALs. The 

HRLs are To Be Considered (TBC; Table 2-1) for the site by the MPCA per their July 27, 2004 letter and the 

2009 Five-Year review. In addition, the 1996, 1999, 2004, and 2009 Five-Year Reviews recommended using 

a Health Based Value (HBV) for benzo(a)pyrene and equivalency factors for other carcinogenic polycyclic 

aromatic hydrocarbons (cPAHs). The HBV is not promulgated but has been classified as a TBC by the 

MPCA. The equivalency factors, combined with the benzo(a)pyrene HBV, are used to calculate HBVs for 

the additional PAHs.  

In 2007, the HRL for pentachlorophenol (PCP) was modified from 3.0 to 1.0 µg/L to keep it consistent with 

the federal Maximum Contaminant Limit. In 2013, a new HBV of 0.3 µg/L for PCP was issued by the MDH. 



 

 

 

 5  
 

Because the HBV is not a promulgated value, the 2007 HRL was used for Joslyn through 2015. A new HRL 

of 0.3 µg/L for PCP was adopted as a rule in November 2015, after the 2015 Joslyn groundwater 

monitoring was completed. The 2015 HRL of 0.3 µg/L for PCP was used to evaluate Joslyn monitoring 

data in 2016. Similarly, some non-carcinogenic PAHs have both HRLs and HBVs, as shown in Table 2-1. 

The HRLs, which are values promulgated in Minnesota Rules, will continue to be used until they are 

revised.  

The 1996 Five –Year Review (MPCA, 1996c) recommended that the EPA’s “Provisional Guidance for 

Quantitative Risk Assessment of Polycyclic Hydrocarbons” (USEPA, 1993) be used to provide 

benzo(a)pyrene equivalency factors for individual PAHs. Joslyn agreed and complied with this 

recommendation. The 2004 Five-Year Review included equivalency factors for an expanded list of PAHs. 

The referenced source for the factors is a 1992 report (OEHHA, 1992). Joslyn requested that the MPCA 

clarify the administrative record and specify that the 1993 USEPA provisional guidance continue to be 

used to evaluate PAHs at the site (Barr, 2009b). The MPCA concurred with Joslyn’s request (MPCA, 2009b). 

The 2009 Five-Year Review specifies use of the 1993 USEPA provisional guidance, and Joslyn has 

continued to comply with this recommendation (MPCA, 2009a).  

Joslyn calculates a “hazard index” for each groundwater sample. The hazard index is the sum of the ratios 

of the concentrations of each parameter divided by the risk-based criterion (MCL or HRL or HBV) for that 

parameter. Since it is based on TBC criteria, the hazard index itself is a TBC.  

2.2 DNAPL (Operable Unit 3) 

As stated in the Pumpout System Verification Plan (Barr, 1988b), the goal of the DNAPL recovery system is 

to:  

“Recover the dense non-aqueous phase liquid to reduce the potential source of PAH/heterocycles 

and pentachlorophenol to the groundwater.”  

This goal is addressed within the practical constraints of available technology and cost effectiveness. 

Unfortunately, in addition to this goal, the ROD confused the issue by including removal of groundwater 

as a part of the DNAPL remedial action selected alternative. Groundwater removal is specifically addressed 

by OU1 and OU2. The remedial action objective for OU3 was not altered by the 1996, 1999, 2004 or 2009 

Five-Year Reviews.  

2.3 Surface Water 

The drain tile/storm sewer system under Highway 100, located east (downgradient) of the site, intercepts 

shallow groundwater (Figure 1-3). Surface water from the highway, the highway right-of-way, and the 

adjacent areas also flows into and through this storm sewer. The intercepted groundwater and the 

collected surface water flow through the storm sewer and eventually discharge into Shingle Creek. The 

1989 ROD establishes surface water criteria for the quality of the water in the drain tile/storm sewer 

system. These criteria were later modified in the 1996 Five-Year Review (MPCA, 1996c), and again in the 

2004 Five-Year Review (MPCA, 1999 and MPCA, 2004a). Table 2-2 summarizes the current surface water 

criteria that have been considered applicable to the flow in the drain tile/storm sewer system. 
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The ROD surface water criteria are based on the federal ambient water quality criteria (also called the 

aquatic life criteria or ALCs). The 1996, 1999, 2004 and 2009 Five-Year Reviews present Applicable or 

Relevant and Appropriate Requirements (ARARs) for the surface water. The 1996 Five-Year Review 

recommends using the Minnesota water quality criteria (also referred to as the aquatic life standards, or 

ALSs) based on the processes established in MN Rules Chapter 7050. These standards are to be applied to 

the receiving water, Shingle Creek, which has a water use classification of 2B, 3C, 4A, 4B, 5, and 6. The ALSs 

are the current surface water ARARs for the site, replacing the ALCs that were in the 1989 ROD. The MPCA 

has recommended using the chronic standards as the ARARs (or TBC, in the case of benzo(a)pyrene) for 

surface water discharges from the site, as measured in the drain tile. In the 1996 Five-Year Review, the 

MPCA also presented a site-specific surface water criterion (SSWC) for benzo(a)pyrene. Since this criterion 

has not been promulgated, it is a TBC for this site. The 2004 Five-Year Review updated the ALSs based on 

the most recently promulgated water quality criteria, which have not changed since that time. 

There are numerous sources of contaminants tributary to the drain tile, storm sewer, and Shingle Creek 

that are unrelated to the Joslyn site. Historical monitoring shows these sources affect surface water quality 

in the drain tile, the storm sewer, and Shingle Creek. Therefore, groundwater is collected from wells near 

the drain tile to help estimate the impact of groundwater downgradient of the Joslyn site on surface 

water. 

Joslyn responded to the MPCA’s 1996 Five-Year Review in “Comments and Work Plan, Regarding Five-

Year Review and CERCLA Preliminary Closeout Report” (Barr, 1996a). Some of the issues raised by Joslyn 

were as follows: 

1. It is unclear which of the standards (Chronic Standard (CS), Maximum Standard (MS) or Final 

Acute Value (FAV)) should apply to the water monitored in the drain tile. The water being 

protected is Shingle Creek. 

2. The appropriateness of the site-specific surface water chronic criterion for benzo(a)pyrene has not 

been properly documented. The criterion is based on a scenario of human exposure through fish 

consumption, and this is an unrealistic exposure pathway given the nature of Shingle Creek. 

3. There is no clear evidence to show that PAHs detected in the water at the drain tile originate from 

the site. 

The MPCA and Barr met on May 23, 1996 to discuss these issues. The MPCA responded to Joslyn’s 

comments to the 1996 Five-Year Review and discussions at this meeting in a letter (MPCA, 1996b). The 

MPCA’s staff clarified their position on these issues as follows: 

 In response to #1 above, the MPCA stated that the chronic standard will be applied. This is also 

the position presented in the 1999 Five-Year Review. 

 In response to #2, the MPCA agreed that the study used to develop the site-specific surface water 

chronic criterion for benzo(a)pyrene does not meet all of their criteria. However, the MPCA 

believes that this is the best study currently available. Therefore, the MPCA will apply a 
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benzo(a)pyrene site-specific surface water chronic criterion. The MPCA also noted that the chronic 

standard could be adjusted to 0.0008 µg/L; however, this is not significantly different from the 

0.00051 µg/L listed in the 1996 Five-Year Review. The 1999, 2004, and 2009 Five-Year Reviews 

include the 0.00051 µg/L criterion. 

 In response to #3, the MPCA recognizes that PAH sources, other than the site, influence the 

surface water quality at the monitoring station. Their recommendation was to add a time factor to 

the numerical standardas long as there are no more than four consecutive detections of B(a)P 

at a well near the drain tile or a clear indication of B(a)P from the site migrating to the drain, no 

violation will be considered to have occurred (MPCA, 1996b). This modification is reflected in the 

1999 Five-Year Review.  

Several years of historical surface water monitoring results indicate that some PAHs have at times been 

present in the samples from the NE drain and Shingle Creek, but the groundwater monitoring and the lack 

of PCP suggests that the Joslyn site is not the source of these PAHs. As detailed above, the MPCA 

recognized this issue and recommended that the shallow well network be utilized to identify whether 

there is migration of PAHs from the site to the drain system (MPCA, 1996b, 1999). The MPCA also 

indicated in the 2009 Five-Year Review that changes to the surface water monitoring plan may be 

warranted with the following recommendation: “Continued groundwater and surface water monitoring 

with an annual review of the status and effectiveness, with recommendations for changes as warranted” 

(MPCA, 2009a). Therefore, surface water monitoring was recommended to be discontinued at the site in 

2011. The MPCA approved the recommendation to discontinue surface water monitoring in an email to 

Barr on September 30, 2011 and subsequently documented the approval in the February 8, 2012 letter 

approving the annual monitoring report (MPCA, 2012a). The potential migration of PCP or PAHs from the 

Joslyn site will continue to be evaluated by monitoring downgradient wells S1A, S2, W132, and U1. 

Surface water monitoring will be resumed if potential offsite migration is observed based on monitoring 

results from the shallow downgradient well network.  
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3.0 Response Action Operation and Monitoring 

The 1989 ROD describes the response actions for each Operable Unit. This section briefly describes the 

response actions implemented at the site for Operable Units 1, 2, and 3 and describes operation and 

maintenance actions conducted in 2016. All data collected in 2016 is presented in this section.  

The sampling and analysis procedures for OU 1, 2 and 3 monitoring are described in the Quality 

Assurance Project Plan (QAPP), which was updated and approved by the MPCA in September 2016, (Barr, 

2016b). Sampling and analyses performed prior to the 2016 QAPP approval were conducted under the 

previous QAPP (Barr, 2000a). Monitoring conducted after September 2016, including the major fall 

monitoring event in October, was conducted in accordance with the updated 2016 QAPP. 

ALS Environmental (ALS, formerly Columbia Analytical Services) located in Kelso, Washington, completed 

most of the water quality analyses in 2016. Legend Technical Services, Inc. (Legend) in St. Paul, Minnesota 

was used for analysis of iron bacteria residue through September 2016, after which time this analysis was 

performed by ALS, in accordance with the 2016 QAPP. Appendix D contains a discussion of the QA/QC 

evaluation of the 2016 water quality data. Laboratory reports and field data are included in Appendix F. 

3.1 OU1 and OU2 Groundwater Remediation 

The primary goal for all site-related remedial actions is to protect public health and the environment. The 

ROD further clarified this by stating that the Joslyn remedial action must address (1) the migration of PAH 

compounds and pentachlorophenol (PCP) in the groundwater from the Joslyn site; (2) contamination of 

the lower aquifer; and (3) floating oil and sinking oil (see OU3). Therefore, the pumpout system is 

designed to: 

 Create a groundwater capture zone in the upper aquifer within the site boundary and thereby 

control lateral migration. 

 Reduce the potential for groundwater flux from the upper to the lower aquifer by reducing 

potentiometric levels in the middle sand portion of the upper aquifer.  

 Control the migration of floating oil in the vicinity of the former wood-treating area on the site. 

The shallow sand unit (OU1) and the middle sand unit (OU2) together comprise the upper aquifer at the 

site. The OU1 and OU2 groundwater pumpout systems began operation on February 1, 1989. Figure 1-4 

shows the locations of existing and former pumpout wells that have been on site. The OU2 pumpout 

system has consisted of wells W253 and W255 since 1989. The OU1 pumpout system has been modified a 

number of times in response to site redevelopment and the shrinking of the plume. In January 2007, OU1 

pumpout wells included U1A, U2A, U4N, U5, U6N, U7N, U11, and U12. Well U1A was shut off on May 11, 

2007, as approved by the MPCA (MPCA, 2007), based on the success in reducing the plume size and 

groundwater modeling that indicated this change would not affect overall OU1 pumpout system 

performance. Well U1A was restarted in 2009 when well U2A was shut down in 2009 due to the foam 

“pig” getting stuck in the well U2A water line. The well U2A line was repaired and the pump was turned 
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back on in November 2010. MPCA approved turning off well U1A again in 2012 after monitoring results 

indicated it was not needed to maintain capture of the OU1 plume (MPCA, 2012b). Well U1A therefore 

has been turned off since October 2012. 

Table 3-1 summarizes the design-pumping rates for the OU1 and OU2 wells. Table 3-2 summarizes the 

2016 performance of the OU1 and OU2 pumpout wells. Table 3-3 presents an updated list of the pump 

models and rated pumping rates in each well. Because the OU1 and OU2 pumpout water is treated via a 

POTW, the pumpout system is not operated at maximum capacity. Instead, the operation is balanced to 

maintain capture while minimizing discharge. The past decades of remedial pumping and monitoring 

have indicated that the design pumping rates are conservative. The overall OU1 system performance in 

2016 averaged 91 percent of the 2016 overall design pumping rate. 

Samples of the groundwater pumpout system effluent were collected quarterly in accordance with the 

Metropolitan Council Environmental Services (MCES) Special Discharge Permit for the site, which was 

renewed on October 9, 2015. These samples were analyzed for the constituents in Table 3-4. Organic 

compounds were analyzed by EPA Method 8270. In addition, oil and grease, chemical oxygen demand 

(COD), total suspended solids (TSS), and pH were analyzed by the methods listed in the QAPP (Barr, 2000a 

and Barr, 2016b). Analytical results are summarized in Table 3-5. The 2016 monitoring results show that 

the MCES discharge limits (less than 3 mg/L of any single toxic organic compound, less than 10 mg/L for 

all toxic organic compounds combined) were consistently met in 2016. Note that the MCES discharge 

permit requires analysis of 2,3,7,8-tetrachloro-dibenzo-p-dioxin once during the first quarter of the three 

year duration of the permit, so this analysis was performed in February 2016. Also note that a discharge 

limit for 2,3,7,8-tetrachloro-dibenzo-p-dioxin is no longer listed on the permit. Figure 3-1 shows the 

historical concentrations of PCP in the samples collected from the oil/water separator effluent (see also 

Table A-7 in Appendix A). During the first eight years of operation (1989-1996), the PCP concentration 

varied greatly, from 0 to over 4,000 µg/L, averaging greater than 1,000 µg/L. From 1997 through 2004, the 

PCP concentration was typically between 500 and 800 µg/L. Since 2004, the PCP concentration has been 

below 500 µg/L (following table). 



 

 

 

 10  
 

Year 

Average PCP 

Concentration 

(µg/L) 

Maximum PCP 

Concentration 

(µg/L) 

MCES PCP Limit 

(µg/L) 

2003 600 790 3,000 

2004 400 510 3,000 

2005 300 340 3,000 

2006 385 400 3,000 

2007 413 530 3,000 

2008 417 500 3,000 

2009 370 430 3,000 

2010 343 400 3,000 

2011 280 300 3,000 

2012 275 430 3,000 

2013 285 320 3,000 

2014 278 290 3,000 

2015 240 330 3,000 

2016 288 330 3,000 

    

Iron bacteria maintenance (pigging) was conducted on the discharge lines as needed for wells U2A, U11 

and U12 in 2016. Samples of the iron bacteria residue from the maintenance were collected and analyzed 

by Legend for pH, TSS, and COD per MCES permitting requirements. The results are shown in Table 3-6. 

An ongoing issue for pumping performance is maintenance work performed by the City of Brooklyn 

Center to their lift station that services the discharge from the pumpout system. The City’s maintenance 

work requires that the pumpout system be periodically shut down for short periods. Coordinated effort by 

both the City and Barr minimizes the effect these maintenance activities have on the overall performance 

of the system. 

The OU2 pumpout system generally operated as planned throughout 2016. The system operates 

continuously, but the pumps are cycled so that one pump operates in recovery mode while the other 

pump is in observation mode. Prior to 2007, the cycling alternated monthly between wells W253 and 

W255. The cycling operation was adjusted in 2007 to cycle on for two months at well W255, then on for 

one month at well W253. The increase in pumping at well W255 will increase the duration in which an 

upward gradient is maintained in the vicinity of well W255, where higher concentrations have been 
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observed, while also increasing mass removal by OU2. The 2007 cycling pattern was generally continued 

throughout 2014, except during periods when maintenance or repairs were required on one of the wells.  

The 2013 annual report recommended further modifying the pumping cycle to incrementally increase the 

pumping duration at W255 a month at a time up to five months, alternating with one month of operation 

at W253. This modified pump cycling schedule was approved by the MPCA in September 2014 (MPCA, 

2014), and was implemented beginning in 2015. The pumping schedule for W255 began to ramp up the 

pumping duration in 2015, and is now fully implemented with W255 operating for five month periods and 

W253 operating during March and September.  

Floating non-aqueous phase liquid (NAPL) was identified in the area between U4, U5 and U6 during 

various phases of investigation, and much was removed as part of the OU4 response action work. Early in 

its operating life, the OU1 pumpout system captured some light NAPL product. The OU1 system includes 

an oil-water separator to capture floating NAPL, which is regularly inspected and cleaned as necessary. 

Little or no floating NAPL has accumulated in the oil-water separator for many years and none 

accumulated in 2016. 

3.2 OU3 DNAPL Remediation 

During early investigative work at the site, a viscous liquid composed primarily of creosote was found 

pooled in a subsurface stratigraphic depression on the surface of the sandy clay that underlies the upper 

aquifer. The liquid, which has a density slightly greater than water, is referred to as dense 

nonaqueous-phase liquid (DNAPL). This subsurface DNAPL pool is Operable Unit 3. 

The DNAPL recovery system consists of DNAPL recovery well W251, DNAPL recovery enhancement well 

U8 (now offline and determined to be insignificant to operational performance), and a 2,000-gallon, 

double-walled storage tank in a concrete vault. The DNAPL recovery system began operating at full scale 

in 1997. Its operation has been interrupted for periods of time due to site redevelopment. Long-cycle 

intervals are now necessary to avoid pumping water due to the low DNAPL level in the recovery well that 

has resulted from the DNAPL system’s successful operation.  

As discussed in Section 1.2.2, the DNAPL system was shut off in late 2015 when the outer wall of the tank 

was observed to no longer provide secondary containment. The system remained off in 2016 as options 

for replacing the tank were evaluated. Plans to replace the DNAPL tank and modify the subsurface 

concrete vault that houses the tank to reduce water infiltration were submitted to the MPCA and 

approved in September 2016 (Barr, 2016c and MCPA, 2016a). The work is anticipated to be completed in 

early summer 2017. Measurements of the fluid surface and oil/water interface in the DNAPL storage tank 

are used to monitor system performance and to plan for DNAPL shipments. The tank was almost 

completely empty in 2016, as shown by the measurements in Table 3-7 and on Figure 3-2. Water 

elevations, DNAPL/water interface elevations, and bottom/sediment elevations were measured in the 

DNAPL recovery well W251 throughout 2016 (Table 3-8 and Figure 3-3). 

In order to minimize the intrusion of water into the DNAPL pool and maximize the total DNAPL volume 

recovered, the recovery system is programmed with a longer time period between pump cycles to allow 
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the DNAPL pool level to recover. This is consistent with the DNAPL operation plan, which was included in 

the 2004 Annual Operations and Monitoring Report (Barr, 2005a) and was approved by the MPCA (MPCA, 

2005). 

Over the years, Barr has replaced the DNAPL pump controllers with systems that allow for longer cycling 

and more precise timing adjustments in order to maintain water-free DNAPL recovery. Barr replaced the 

DNAPL pump controller in 2007 with one that allows for cycling once over several days, rather than hours. 

In early 2012, DNAPL recovery was noted to be slowing. Work on the DNAPL system in 2012 included 

replacing a leaking air supply regulator and filter assembly, installing a new more precise and versatile 

on/off cycle timer to allow for more exact pump timing cycles, and replacing a sticking air supply valve 

with piping. Throughout 2015, DNAPL pump output testing was conducted on a regular basis and 

adjustments were made to the pump on/off cycle to maximize product recovery with minimal water 

intake. Currently the DNAPL recovery pump is activated for approximately 4 minutes every 51 hours, when 

turned on. 

Water is found in the DNAPL vault at times. The most likely source is either water from the automatic 

lawn-sprinkling system, precipitation, or a combination of both, leaking in through joints in the top of the 

vault. The DNAPL system was pressure-tested on September 5, 2002. Both the inner tank and the tank 

annulus were found to be fully sound. Subsequently, regular maintenance includes caulking the vault’s 

joints periodically, along with more frequent vault inspections. The vault and tank are regularly inspected 

to determine if there is any evidence that tank integrity has been compromised. On November 9, 2015, 

the routine inspection identified water between the inner and outer DNAPL tank walls. Further evaluation 

indicated the outer wall of the tank was compromised, no longer providing secondary containment of 

DNAPL if the inner wall should leak. The DNAPL tank was emptied on December 7, 2015 and the material 

was transported to the Clean Harbors Deer Park, Texas facility for disposal. The DNAPL system remains off 

and options for replacing the DNAPL containment system are currently being evaluated.  

Well U8 was installed with a dual purpose. With respect to OU1, it provided withdrawal of groundwater in 

the shallow aquifer. With respect to OU3, it had the potential to aid in DNAPL removal. Based on tests 

completed when it was installed, well U8 appeared to be capable of producing 16 gpm. In actual 

operation, well U8 had the following discharge history: 

 From 1989 through 1993, well U8 was pumped sporadically as a supplement to the OU1 system 

while the OU3 system was being constructed.  

 From 1993 through 1997, well U8 was pumped continuously as a supplement to the OU1 system 

but near the end of 1994, production from well U8 began to decline due to fouling of the pump 

by DNAPL product and residuals. 

 The OU3 system began full operation in 1997. Well U8 continued to be problematic and was 

taken offline in 1998-1999 due to fouling by DNAPL. 

 Operation of well U8 was attempted again in 2000-2001. However, despite rigorous maintenance, 

2.5 gpm was the highest possible discharge rate of that could be sustained from well U8. 
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Throughout the years of sporadic production from well U8, effective OU1 remediation had to be 

maintained. Therefore, the OU1 pumpout system was configured to operate successfully without well U8. 

The second purpose for well U8 was for groundwater removal that may assist in OU3 DNAPL recovery via 

the Ghyben-Herzberg theory (Freeze and Cherry, 1979). No physical effect such as predicted by the theory 

has ever been observed at the site using well U8. Therefore, there is no longer any practical purpose for 

pumping well U8, and it was not operated in 2015. 

It is possible that DNAPL is continuing to accumulate in the subsurface pool at a rate slower than the 

recovery pumping rate. A publication by the British Environment Agency (Kueper, et al., 2003) notes that 

downward migration of DNAPL can proceed for many decades. Joslyn’s approach to OU3 has been to 

maximize the total volume recovery of free-flowing DNAPL via well W251. A low pumping rate over a long 

period of time leads to maximum recovery. The recommended course of action at this point is to continue 

to adjust the recovery rate as necessary to maintain a recoverable pool level (nominal minimum of 6 to 12 

inches above the sandy clay unit). Due to adjustments in the pumping rates and frequency in recent years, 

the recoverable pool level has been maintained at a consistently higher level. When DNAPL recovery 

resumes, the DNAPL pumping system will continue to be monitored and adjusted to maximize DNAPL 

recovery while minimizing the intrusion of water.  

3.3 Regional Groundwater Monitoring 

Groundwater monitoring in areas beyond the capture zone is used to assess the effectiveness of the 

groundwater pumpout system at containing wood treatment chemicals. Onsite and historical data are 

used to measure system effectiveness against the remedial action objectives. In 2016, groundwater 

samples were collected and water levels were measured in accordance with the 2016 groundwater 

monitoring plan. Table 3-10 summarizes monitoring well construction information. Figure 1-2 shows the 

onsite monitoring well locations and offsite monitoring locations are shown on Figure 1-3. Figure 1-4 

shows locations of all existing and former onsite monitoring wells. 

Table 3-11 lists the groundwater elevations measured in upper aquifer wells and Table 3-12 lists the 

groundwater elevations measured in the middle sand and lower aquifer wells in 2016. Historical water 

elevations are in Appendix A. 

The major annual sampling event was conducted in October 2016.  

Table 3-13 lists the analytical parameters for groundwater samples. PAHs and PCP were analyzed using 

EPA Method SW846-8270 SIM (see next section). The 2016 analytical laboratory data for samples 

collected from the monitoring and groundwater pumpout system wells are summarized in Tables 3-14, 

3-15, and 3-16 (upper aquifer, middle sand, and lower aquifer wells, respectively). Table 3-17 summarizes 

the field data collected during 2016.  

3.4 Water Monitoring Reporting Limit Review 

The issue of using reporting limits appropriate to the media and chemicals of concern was reviewed for 

the site at the request from the MPCA (MPCA, 2003). The issue was discussed in a March 5, 2003 Barr 
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Engineering response letter to the MPCA (Barr, 2003), and is further evaluated here for the current year’s 

data. 

The commercially available method for analysis of semi-volatile organic compounds (SVOCs) with the 

lowest method reporting limits is U.S. EPA Method 8270 SIM. This method applies mass spectrometry 

(MS) with selected ion monitoring (SIM) to increase the analytical sensitivity of standard EPA Method 

8270. Given these methods, the lowest reporting limit for SVOCs in water samples potentially achievable 

by ALS (the project analytical laboratory) using EPA Method 8270 SIM is 0.0033 µg/L, for most target 

compounds. 

Although the trace level reporting limit of 0.0033 µg/L can be achieved for most target compounds using 

current technology, there are factors that can raise the reporting limit of the analysis, such as the presence 

of non-target compounds that interfere with the analysis, sample volume, and relatively high 

concentrations of some target compounds. Following acceptable laboratory procedure, ALS dilutes some 

samples to reduce the effect of background interferences and/or to bring levels of high concentrations of 

target compounds within the established calibration curve used for the analysis. As required by the 

analytical method, samples have elevated reporting limits in proportion to their dilution and/or sample 

volume received. 

In 2016, samples from all offsite groundwater monitoring wells in the monitoring program were analyzed 

for SVOCs at the trace level. As in past years, reporting limits for most onsite monitoring wells and 

pumpout wells were greater than the trace level. The primary reason for these higher reporting limits is 

the SVOC concentrations typically present require sample dilution to prevent damage to analytical 

instrumentation and to fall within the calibration range of the analytical method.  

In 2016, reporting limits associated with non-detect results were all below groundwater ARARs and TBCs 

for the site with the exception of one benzo(a)pyrene reporting limit (at W7) that was 10% higher than the 

HRL of 0.06 µg/L (see Tables 3-14 and 3-15). The trace level reporting limit for PAHs (0.0033 µg/L) is 

higher than the surface water quality criterion for benzo(a)pyrene (0.00051 µg/L). However, historical 

monitoring has shown that the typical background/upstream benzo(a)pyrene concentration in the Shingle 

Creek receiving water is significantly higher than the surface water quality criterion and the available 

reporting limit so surface water monitoring has been discontinued at the site. 

3.5 Highway 100/Soo Line Underpass Drain Tile 

Highway 100 is protected in times of high rainfall and high groundwater levels by a system of catch basins 

and drain tile. The drain tile system intercepts groundwater during times of high groundwater levels 

thereby protecting the road’s subgrade. The drain tile system is downgradient of the site, so it could 

potentially capture site chemicals not captured by the site pumpout system. For this reason, the drain tile 

and two other locations connected to the drainage system were historically part of the monitoring 

program. 

Several years of historical surface water monitoring results indicate that some PAHs have at times been 

present in the samples from the NE drain and Shingle Creek, but the groundwater monitoring results and 
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the lack of PCP suggests that the Joslyn site is not the source of these PAHs. Therefore, the MPCA 

approved of discontinuing surface water quality monitoring at the site (MPCA, 2012b). Details regarding 

the historical surface water monitoring locations are presented in Appendix B. 
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4.0 2016 Response Action Effectiveness 

Even though the aquifer underlying the Joslyn site has a relatively high transmissivity, the groundwater 

still takes considerable time to flow from one end of the site to the other. Monitoring results in any given 

year reflect the effectiveness of operations in that year, and in previous years. 

The Joslyn remediation systems have been historically effective (Figure 4-1), and have significantly 

reduced the size of the plume and kept the plume within the site boundary for many years. The Joslyn 

system was designed to control the plume based on typical groundwater flow conditions.  

4.1 Operable Unit 1 (Shallow Aquifer) Pumpout System 

The effectiveness of the OU1 groundwater pumpout system is evaluated according to the following 

methods from the Pumpout System Verification Plan (Barr, 1988b): 

1. Evaluating the water quality monitoring data. 

2. Contouring the measured water table elevations. 

3. Reviewing the site groundwater gradient.  

4. Computer modeling of groundwater flow. 

The results of these evaluations are discussed in the following sections. In general, each of these methods 

indicates that the shallow aquifer pumpout system remains effective. Some of these evaluation methods 

are useful in verifying that site conditions are stable over the long term (water table maps, groundwater 

gradients and, to some extent, water quality). For 2016, these evaluations indicate that the shallow aquifer 

pumpout system was effective. 

4.1.1  Water Quality as an Indicator of Effectiveness 

Water quality monitoring performed to evaluate the effectiveness of the OU1 pumpout system includes 

sampling and analysis of groundwater, surface water and pumpout system effluent. 

4.1.1.1 Groundwater Quality 

The groundwater monitoring data provides clear evidence that the wood-treating chemicals are being 

contained. PCP and PAH compound concentrations in samples from the offsite monitoring wells have 

decreased significantly during operation of the pumpout system (Figure 4-1). PCP has not been detected 

in an offsite well sample for many years, except for a 2005 sample collected from well W129, which was 

likely the result of dewatering activities during the Twin Lakes Avenue reconstruction. PAH concentrations 

in offsite well samples have similarly been at background concentrations for many years. Even some 

onsite wells produce samples with PAHs at background concentrations. Chemicals from the source areas 

on the site are being contained by the OU1 pumpout system. The cleanup of soils above the water table 

as part of Operable Unit 4 response actions that were completed several years ago also is helping to 

reduce chemical concentrations in groundwater. 
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A “hazard index” is calculated for each groundwater sample at the site. The hazard index is the sum of the 

ratios of the concentrations of each parameter divided by the risk-based criterion for that parameter. The 

goal is a hazard index below 1. In accordance with the 2009 5-year review, Joslyn uses the U.S. EPA (1993) 

Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, EPA/600/R-

93/089 as the basis for the relative potency factors (MPCA, 2009a and 2009b).  

The hazard indices were less than 1.0 for all samples from the offsite wells and lower aquifer wells in 2016. 

Tables 4-1, 4-2, and 4-3 compare the water quality data and hazard indices to the criterion for 

groundwater samples collected in 2016 from the onsite upper sand, middle sand, and lower sand aquifers, 

respectively. The calculations of the hazard indices are shown in Table 4-4. The hazard index for samples 

from lower aquifer well W300SPN was slightly above 1.0 in recent years, but 2014, 2015 and 2016 sample 

results from this well were non-detect. Concentrations in downgradient and offsite lower aquifer wells 

continue to be non-detect for PCP and carcinogenic PAHs and well below criteria for non-carcinogenic 

PAHs. Therefore, the lower aquifer wells will continue to be monitored to evaluate the pumpout system 

effectiveness but no further action is recommended at this time. Overall, the 2016 data demonstrate 

continued onsite containment. 

Figure 4-1 presents the change in the extent of the PCP plume since 1988. Figure 4-2 presents the 2016 

PCP concentration contours for OU1. Appendix A contains the historical water quality data for 1988 

through 2016. Historical water quality trends illustrated on Figure 4-1 indicate that the extent of the 

plume has diminished significantly since the start-up of the system.  

The wells that monitor the edge of the plume most closely are well U1 and well U1A on the downgradient 

east side, well W7, well W6N and well W132 on the south side, and well W10 on the north side. Well W7 

had not been sampled since 1988, but was added back into the monitoring program in 2012 at the 

request of the MPCA to verify the extent of the groundwater plume (MPCA, 2012b). All these wells are 

located within the Joslyn site.  

Analytical results from well U1A in 2011 indicated that the extent of the PCP plume extended close to the 

eastern site boundary at that time. Operation of well U1A had been deemed necessary when well U2A was 

temporarily shut off in 2010. Well U1A continued to operate through October 2012. No PCP or cPAHs 

were detected at wells U1A and U1 in 2016, indicating the extent of the PCP plume no longer extends to 

the eastern boundary, and that operation of well U1A remains unnecessary to maintain plume capture in 

this area. This is some of the clearest evidence of the OU1 remediation system’s effectiveness, especially 

given that well U1 was a remediation pumpout well at one time.  

At the southern site boundary, samples from well W132 have had concentrations similar to background 

and below the hazard index since its installation. Well W6N is a relatively new well. Samples from W6N 

contained 62-120 µg/L PCP from 1999 through 2002. PCP increased to 1800 µg/L in 2003 likely due to the 

Highway 100 construction dewatering, but dropped to levels ranging from 3.6 to 120 µg/L from 2004 

through 2008, likely due to the mitigation measures taken in 2003 and 2004. The PCP concentration in 

well W6N has since fluctuated between 45 and 830 µg/L, with reported values of 200 µg/L in the spring 

and 49 µg/L in the fall of 2016.  
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Well W7 samples exhibited the highest PCP concentration at the site in 2016. The PCP concentration in 

this well was 840 µg/L in the spring and 1,200 µg/L in the fall, higher than concentrations observed in 

pumpout wells near the center of the site. These PCP concentrations are within the range of historical 

concentrations at this well and remain lower than the historically maximum measured concentration of 

over 7,000 µg/L in 1987. PAHs were generally not detected or were at concentrations well below criteria in 

samples from well W7. PCP has not been detected at offsite well W127N, southeast of well W7 since it was 

installed in 2003. The absence of detectable PCP at wells W127N and W128, located offsite to the south, 

indicates that the PCP plume near W7 is limited in extent. It is recommended that well W7 continue to be 

monitored semiannually to obtain additional data to verify the stability and extent of the PCP plume in 

this area. Semiannual sampling at well W6N and annual monitoring at well 127N also provide continued 

monitoring of the PCP plume extent to the south.  

On the north side of the site, samples from well W10 contained PCP concentrations up to 11,000 µg/L in 

the early years of site remediation. Through most of the 1990s, PCP was not detected in samples from well 

W10. After 2000, samples from W10 contained PCP at concentrations near 100 µg/L; far below 

concentrations identified at the start of remediation. This may be in response to the reconfigured 

pumpout well system that has resulted from the site redevelopment, or the end of the operation of the 

land treatment unit, or some other cause. In 2016, the PCP concentration in the sample from well W10 

was 200 µg/L, within the range of concentrations observed in recent years, and two orders of magnitude 

below the highest historical concentrations.  

In general the onsite water quality data show that the OU1 remediation system is effective. 

Offsite PCP and PAH concentrations have repeatedly been below levels of concern in recent years as 

indicated by the results from wells W124, W125N, W126, W127N, W128 and W129. Water quality 

monitoring was discontinued at these wells in accordance with the approved monitoring plans (MPCA 

2005 and 2007). The following lists the current monitoring status of these wells and others in the network: 

 Well 125N is downgradient of the site, and may be used in the future for monitoring if pumpout 

system operations change, or for monitoring natural attenuation.  

 Water level information from well W126 is needed for computing site gradients and from well 

W129 for groundwater contouring.  

 Well W127N is currently being sampled annually to monitor concentrations south of the site. This 

well was added back to the monitoring program temporarily in 2012 during dewatering activities 

to the south (Barr, 2013), and is currently sampled annually to monitor potential changes in the 

southern PCP plume boundary.  

 Wells W124 and W128 were no longer needed for evaluations of water quality or water levels, and 

did not have an anticipated future use. These wells were sealed on October 25, 2012, as approved 

by the MPCA (MPCA, 2012b).  

 Results from well U1 have also historically been below levels of concern, but monitoring at this 

well will be continued to evaluate the effects of operating or shutting off well U1A. 
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4.1.1.2 Surface Water Quality 

Surface water has historically been monitored at three locations: (1) at the underdrain system beneath 

Highway 100 (referred to as the NE Drain); (2) at the outlet of the storm sewer into the Shingle Creek 

watershed; and (3) at Shingle Creek upstream of the outlet. The Highway 100 underdrain periodically 

captures shallow groundwater downgradient of the site. Monitoring of the NE Drain location was last 

conducted in March 2007, and has subsequently been discontinued in accordance with the approved 

2007 monitoring plan (MPCA, 2007). Some historical surface water quality information and site figures are 

provided in Appendix B. Beginning in 2011 surface water monitoring was also discontinued at the storm 

sewer outlet and upstream of the outlet at Shingle Creek. The MPCA approved the proposal to cease 

surface water sampling in an email to Barr on September 30, 2011. MPCA approval of the 2011 

monitoring plan was also documented in their letter approving the 2010 annual report (MPCA, 2012a). 

The potential for the site to impact surface water quality through groundwater entering the Highway 100 

underdrain system is better monitored by the shallow well network at the site. Wells S-1A and S-2 are 

located immediately downgradient of the site, between the site and the Highway 100 underdrain system. 

PCP and benzo(a)pyrene were not detected in samples from either of these wells in 2016, indicating that it 

is unlikely that contaminants from the site are reaching the Highway 100 storm drain system.  

4.1.1.3 PCP and cPAHs Removed by OU1 and OU2 Response Action 

Table 4-5 presents calculations of the quantities of cPAHs, total monitored PAHs, and PCP removed from 

the site via the groundwater pumpout system, as requested by the MPCA (MPCA, 1995). As is typical for 

these systems, the removal rates have declined since start-up in 1989. Most of the recovered mass comes 

from the OU1 system. 

In 2016, approximately 160 pounds of PCP were removed with the groundwater. An estimated 10,700 

pounds of PCP have been removed since start-up of the pumpout system in 1989.  

In 2016, approximately 44 pounds of total detectable monitored PAHs were removed with the 

groundwater, similar to recent years. In 2016, as well as in recent years, no measurable cPAHs were 

detected in the groundwater effluent. An estimated 3,500 pounds of detectable PAHs and 33 pounds of 

cPAHs have been removed since the start-up of the pumpout system.  

The mass of PCP and PAHs removed annually has been declining overall since the start-up of the 

pumpout system, but has remained relatively constant since 2005. The overall pumping rate of the OU1 

and OU2 systems was slightly lower in 2016 than during 2003 through 2005, but similar to the average 

pumping rate in earlier years. It is unlikely that a slight reduction in pumping has had a significant effect 

on the total mass removal of PCP or PAHs. Instead, the reduction in mass removed reflects a typical trend 

for these systems.  

4.1.2 Water Table Contouring 

As discussed in the pumpout system verification plan, the water table at the site is generally flat, which 

presents difficulties when trying to verify the capture zone with water table contouring. Due to the highly 

transmissive nature of the shallow aquifer, the drawdown from the pumping becomes difficult to measure 
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even a short distance from the well. Calculations of drawdown since the start-up of the system are not 

useful because of the degree and frequency of regional changes in groundwater levels and the high 

transmissivity of the aquifer. Some of the construction dewatering conducted for the Highway 100 project 

in 2003 caused significant, measurable drawdowns in shallow groundwater at the site.  

Figures 4-3 through 4-6 show the water table contours based on the 2016 water level measurements. In 

general, these show that groundwater flow directions and gradients were similar throughout 2016 and are 

consistent with historically measured conditions. Water level measurements generally indicate no changes 

to the overall groundwater flow direction in the shallow aquifer.  

4.1.3  Lateral Groundwater Gradient 

The lateral groundwater gradient is a measure of the slope of the water table, which is an indicator of flow 

rate for a given formation. If the lateral gradient increases, the pumpout system may not be able to 

achieve capture due to greater rates of groundwater flow across the site, even if flow directions have not 

changed. If the lateral gradient decreases, the pumpout system may be extracting more groundwater than 

is necessary to maintain capture. 

Historically, lateral gradients were evaluated based on the water levels measured at two sets of wells on 

the upgradient and downgradient sides of the site: W101 to W122, and W104 to W112. Redevelopment 

has led to the abandonment of wells W112 and W122. Redevelopment has also led to the loss of most of 

the shallow monitoring wells on the downgradient side of the site. Gradient calculations using wells W126, 

S-1A and W104 are now being used to provide an assessment of the gradient across a greater distance. 

Well W126 has a long historical record, and the W104/W126 gradient generally coincides with the 

gradients historically measured at the site. Figure 4-7 compares W104/S1, S-1A and W104/W126 

gradients to historically measured gradients calculated using W104/W112 and W101/W122. 

As is the case with other site wells, the W104/W126 gradient data from the late 1980s reflects the extreme 

conditions of drought that occurred in that period. Also consistent with other observed site gradients, the 

W104/W126 gradient is typically steeper over the winter months. During these months, the water table 

generally drops, but the lake provides a constant source of recharge on the upgradient side of the site. 

The average W104/W126 gradient for the period 1991-2002 is 0.0013 ft/ft. This is the same as the average 

gradients for the formerly used well pairs W101/W122 and W104/W112.  

In comparison, the groundwater flow model for normal conditions computes a gradient of approximately 

0.0014 ft/ft between wells W104 and W112 (Figure 4-7). The design pumping rates are therefore based on 

maintaining capture in a modeled system with slightly higher flow than is typical for the real-world 

conditions at the site. 

Gradients calculated for 2016 were 0.0010 for the W104/W126 well pair and ranged from about 0.0012 to 

0.0015 ft/ft for the W104/S1A well pair, in the range of typical historical values. It appears that site 

conditions are returning to the typical condition that was used as the basis for setting up the groundwater 

flow model, after dewatering effects have gone away.  



 

 

 

 21  
 

4.1.4 Modeling of Design Pumpout System Pumping Rates 

In 1996, as a part of the analysis of and recommendation for a modified pumpout system, a SLAEM model 

was developed for the site (Barr, 1996c). The SLAEM model was adequate for evaluating steady-state 

conditions on site, but could not model the transient offsite conditions that were anticipated during the 

Highway 100 reconstruction project beginning in 2003. Therefore, a MODFLOW model was created for the 

site. The MODFLOW model began with the same site characteristics used in the SLAEM model, and then 

was modified and calibrated using historical and current site data, including data collected in 2002 during 

the reconstruction of the railroad bridge east of the site. Minor changes were made to the model 

throughout the 2003 and 2004 dewatering activities as additional data became available.  

In 2015, a study was performed to re-evaluate the model’s prediction of pumpout system capture across 

the site, and especially in OU5 (West Area). Values of hydraulic conductivity used in both the SLAEM and 

MODFLOW models increase from west to east across the site, which is consistent with the results of site 

investigations in the 1980s. In the 2003 version of the model, the West Area is represented by 

discontinuous hydraulic conductivity zones, with a zone of relatively high conductivity in the center, which 

was incorporated in 2003 to improve agreement between modeled and observed Highway 100 

dewatering efforts. The study performed in 2015 evaluated whether the varying hydraulic conductivity 

values across the West Area used in the model are warranted. Field measurements using in-situ 

hydrogeologic profiling and slug testing methods were used to collect additional data to evaluate and 

refine the model. The results of the 2015 hydraulic conductivity study and model refinement were 

included in the 2014 annual report (Barr, 2015). The MPCA approved the groundwater model data 

collection work plan via email on May 14, 2015, and concurred with the model refinement approach 

during a phone call on September 24, 2015. The refined model was used to evaluate the capture zone in 

2016. 

The design pumping scheme for the Joslyn OU1 and OU2 systems was generally met throughout 2016 

(Table 3-1). The actual pumping rates were very close to the design pumping rates in 2016, for most wells, 

except for U12 and U5. The pump in well U12 was underperforming and the motor and pump end were 

replaced in January 2017. Well U5 pumping rates are further discussed below. Average rates shown on 

Table 3-1 include periods when the system was shut off for maintenance, and pumping rates when the 

system was turned on were slightly higher than the average calculated rate for 2016. Routine discharge 

line cleaning and well treatment to reduce iron bacteria buildup were performed on several wells in 2016 

to maintain design flow rates. Continued routine cleaning and treatment is planned for wells U2A, U4N, 

U11 and U12 in 2017. High pressure flushing and redevelopment of wells U2A, U4N and U11 conducted in 

2013 and again in June of 2015 at wells U6N and U11 has greatly improved flow from those wells. These 

methods will be considered in 2017 as needed if adequate flow rates cannot be achieved with routine 

maintenance and cleaning.  

Capture of the groundwater plume was maintained in 2016. The 2016 refined steady-state groundwater 

flow model was used to delineate the average capture zone for the pumpout wells in 2016. Figure 4-8 

illustrates modeled site capture during 2016 based on reported pumping rates for the Joslyn pumpout 

system wells (rates and volumes are in Tables 3-1 and 3-2). The site capture zone shown on Figure 4-8 

was delineated using backward particle tracking from particles started around each of the pumpout wells. 
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This indicates the capture zone in 2016 was as designed. The capture zone encompasses the whole site, 

except for a small area on the east side of the site. Results of groundwater quality sampling at U1 and 

downgradient at S-1A and S-2 indicate that groundwater in this area has no detectable site chemicals (or 

that the concentrations are at background levels).  

Capture is maintained on the southern edge of the site, where higher PCP concentrations have been 

observed in recent years. Analytical results from groundwater samples collected at well W6N in recent 

years indicated higher PCP concentrations than during the period from 2003 through 2008, but still far 

below historical concentrations identified in this area. The PCP concentrations detected at well W7 since 

2012 are similar to historical concentrations; this well had not been sampled since 1988. Concentrations at 

W6N and W7 will continue to be evaluated as part of the monitoring program. Based on concentrations at 

well W132, downgradient of well W6N, and historical concentrations at offsite wells south of the site such 

as W127N, it is concluded that adequate plume capture is being maintained on the south side of the site.  

The groundwater model was also used to help evaluate future design pumping rates for the pumpout 

system. The long-term design rates are based on future long-term control of the plume. The following 

goals were used to establish the new long-term design pumping rates: (1) maintain capture of the 

contaminated portion of the site, (2) maintain “clean” conditions in the eastern portion of the site, (3) 

maximize mass removal, and (4) minimize the overall pumping rate to meet the first three goals. The long-

term design pumpout system rates and the resulting modeled capture zone are shown on Figure 4-9 (see 

also Table 3-1).  

Table 3-1 presents the recommended 2016 design rates, which are the same as the long-term design 

rates recommended since the 2004 annual report, with the exception that the design pumping rate at well 

U5 has been reduced to 4 gpm and reduced to zero at well U1A.  

The following conclusions for 2016 and recommendations for 2017 are made based on the modeling and 

past findings from the site: 

 U1 – Remain off. Continue to use for monitoring. 

 U1A – Remain off.  

 U2A – Continue pumping at the recommended long-term design rate. Continue to conduct 

pigging on a quarterly basis to help achieve the design rate. Conduct maintenance or pump 

replacement as necessary if the design rate is not achievable. Redevelop the well with high 

pressure jetting/flushing if needed. Implement regular treatments of chlorine tablets/granules to 

reduce iron bacteria buildup. 

 U4N – Pump at the recommended long-term design rate. Redevelop the well with high pressure 

jetting/flushing if needed. Implement regular treatments of chlorine tablets/granules to reduce 

iron bacteria buildup. 

 U5 – Continue pumping just below the design pumping rate of 4 gpm, as recommended in 2007. 

The previous design pumping rate of 6 gpm has not been maintained during recent years due to 
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a reduction in the water level in this well, resulting in the pump taking in air if pumped at higher 

rates. Because this well is considerably impacted with product below the water table and 

occasional LNAPL, maintenance within the well has been avoided as long as it has provided a 

reasonable discharge. The discharge in 2016 averaged about 1 gpm. Model results show that 

reducing the pumping rate at this well does not reduce the capture zone, and that capture south 

of the site is maintained beyond the site boundary. At this time, monitoring results at wells W6N 

and W7 near the southern site boundary are stable and results at W127N do not indicate that the 

plume has migrated south. The future operation of U5 will be evaluated annually based on 

monitoring results. 

 U6N – Pump at the recommended long-term design rate. Redevelop the well with high pressure 

jetting/flushing if needed. 

 U7N – Pump at the recommended long-term design rate. 

 U11 – Pump at the recommended long-term design rate. Continue to conduct pigging on a 

quarterly basis to help achieve the design rate. Redevelop the well with high pressure 

jetting/flushing if needed. Implement regular treatments of chlorine tablets/granules to reduce 

iron bacteria buildup.  

 U12 – Pump at the recommended long-term design rate. Continue to conduct pigging on a 

quarterly basis to help achieve the design rate. Redevelop the well in with high pressure 

jetting/flushing if needed. Implement regular treatments of chlorine tablets/granules to reduce 

iron bacteria buildup.  

The recommended design rates should be appropriate for several years into the future. As shown on 

Figure 4-9, the recommended long term design rates maintain capture across most of the site, except east 

of well U2A, which is acceptable because groundwater quality monitoring in recent years indicates this 

area meets remediation goals. Capture of the plume is being maintained.  

4.2 Operable Unit 2 Middle Sand Pumpout System 

The primary goal of the OU2 system is to reduce the risk of contaminated groundwater migrating from 

the upper aquifer into the lower aquifer. Monitoring results suggest the lower aquifer has not been 

impacted by Joslyn activities, although recent results from lower aquifer well W300SPN were slightly 

above the hazard index of 1.0 on two occasions due to PAH concentrations. The 2016 analytical results are 

consistent with historical monitoring results, as shown in Tables 4-3 and A-6. The OU2 remediation system 

consists of pumpout wells W253 and W255. When either well is pumping, an upward gradient is induced 

near the pumping well. In recent years, OU2 wells have pumped in an alternating pattern for two months 

at W255 and then for one month at W253 such that one well is always in operation, and a longer duration 

of upward gradients and greater chemical mass removal is achieved at the more impacted well, W255. 

Recommendations for 2014 included incrementally increasing the pumping duration at W255 to five 

months to further increase chemical mass removal. This new pumping cycle was approved by the MPCA in 

September 2014 (MCPA, 2014), and was fully implemented in 2015. 
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The secondary goal of the OU2 system is to remove chemical mass from the middle sand unit. Chemical 

mass removal for both the OU1 and OU2 systems was evaluated in Section 4.1.1.3. Figures 4-10 and 4-11 

show select PAH concentrations over time in samples from wells W253 and W255, respectively. The PAHs 

have declined one to three orders of magnitude at well W253, but have remained generally constant at 

well W255. Therefore, ongoing remediation at OU2 is appropriate. 

The Pumpout System Verification Plan (Barr, 1988b) set a goal of 2 feet of drawdown in well W253 when 

well W255 is pumping with the assumption that well W255 would pump continuously. Since the 

preparation of that Plan, the OU2 system operation has been modified as approved by the MPCA, first 

with wells W253 and W255 alternating between pumping and monitoring/observation. The effect of the 

staggered pumping is that the water level in the middle sand does not stabilize, making determination of 

drawdown difficult. Based on numerous observations, the middle sand does not have good lateral 

connectivity. While wells W253 and W255 have been concluded to be in a connected zone, the other 

middle sand wells do not appear to be part of that zone.  

As described, the protection of the lower aquifer that is provided by pumping from the middle sand must 

be balanced against the potential for middle sand pumping to draw chemical mass into the middle sand. 

In addition, there are physical constraints such as excessive drawdowns that prevent pumping the existing 

wells at significantly higher rates. Therefore, an alternative goal to the original goal for the OU2 system 

has been developed in recent years. 

The primary intent of the middle sand pumpout system is to reduce the potential for downward migration 

of site chemicals into the lower aquifer (a secondary goal is to remove chemical mass from the middle 

sand). Therefore, the optimum drawdown in the middle sand is one that places the middle sand 

potentiometric level equal to that of the lower aquifer, so there is a zero gradient between the two units. 

It is prohibitively difficult to construct a system that completely eliminates the downward gradient—this 

would require a great number of pumping wells, each pumping a small amount in order to balance the 

heads of the middle sand and the lower aquifer. The current system is a compromise, whereby Joslyn 

alternately pumps one of two wells. Each well, when pumped, creates an area of large upward vertical 

gradients. Each area of upward vertical gradient is temporary, existing only for the period that the well is 

pumped. 

The goal of the monitoring program is to demonstrate that the area of upward gradient exists. An upward 

gradient is present in the vicinity of each middle sand well while the well is pumping. The area of upward 

gradient induced by each middle sand pumping well is assessed with the existing monitoring system by 

measuring whether a zero or upward gradient is present from the lower aquifer to the non-pumping 

middle sand well (the observation well).  

The first step in computing the gradient from the lower aquifer to the middle sand observation well is to 

determine the potentiometric levels in the two aquifers. The middle sand potentiometric level is based on 

direct measurement in the middle sand observation well. The lower aquifer potentiometric level below the 

middle sand observation well is calculated based on the measured water levels in lower aquifer wells 
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W300SPN and W328. Figure 4-12 illustrates the lower aquifer potentiometric surface. Table 4-6 

summarizes the 2016 results from the middle sand pumping performance evaluation.  

The gradients observed in 2016 at the middle sand wells were similar to recent years. When well W255 is 

pumping, there is an upward gradient at well W255 (due to pumping) and a downward gradient at well 

W253. When well W253 is pumping, there is an upward gradient at both wells W253 (due to pumping) 

and W255. The downward differences in potentiometric levels observed at well W253 were typically less 

than one foot. The downward gradient observed at well W253 during pumping of well W255 does not 

pose a significant risk for contaminant migration to the lower aquifer because PAH concentrations in that 

area are relatively low. In addition, pumping at well W255 induces an upward gradient and increases 

chemical mass removal near well W255, where PAH concentrations are higher.  

In summary, the 2016 gradients were consistent with gradients measured in previous years and indicate 

that the OU2 system is operating as intended and preventing lower aquifer contamination while also 

removing contaminant mass from the middle sands. The goals of OU2 are optimized by pumping well 

W255 for longer durations than well W253. The absence of PCP in the lower aquifer is additional evidence 

of the effectiveness of OU2. However, PAH concentrations that have been detected in the lower aquifer in 

recent years indicate that operation of the OU2 system should continue.  

4.3 Operable Unit 3 – DNAPL 

As described previously, the DNAPL recovery system remained off during 2016 as options and plans for 

replacing the DNAPL tank were developed, so no liquid was removed from the DNAPL pool in 2016. Table 

4-7 shows the historical removal of PCP and PAHs by the DNAPL recovery system. DNAPL recovery rates 

have declined overall since earlier years of operation when recovery was on the order of 1,000 to 2,000 

gallons per year.  

Approximately 152,000 pounds of DNAPL (16,700 gallons) have been removed from the ground since 

OU3 remediation system start-up in 1996 (Table 4-7). In 1990, it was estimated that approximately 

9,500 gallons of DNAPL were present in the subsurface clay-lined “pool” (based upon saturated sediments 

to Elevation 787.5 feet MSL, a flat DNAPL surface, and an estimated porosity of 0.3). It now appears that 

the 1990 estimate was low, or that additional DNAPL has migrated to the pool in the intervening time. The 

1990 DNAPL pool volume estimate was recalculated, in response to MPCA comments on the 2015 annual 

report (MPCA, 2016; Appendix E). The initial 1990 estimate was based on a lower starting pool elevation 

than was measured in 1997, when the DNAPL system began operation. The recalculation confirmed the 

1990 estimate of the DNAPL pool volume and estimated the volume in 1997, when the system began 

operation, to be about 11,500 gallons. The change in elevation of the DNAPL pool between 1990 and 

1997 suggests that additional DNAPL continued to migrate down into the pool from the 60-feet (or so) of 

unconsolidated saturated upper aquifer that overlays the DNAPL pool, where wood treating fluids were 

observed in non-continuous segments of the soil column. Monitoring of the DNAPL level in well W251 

since the DNAPL system was shut off in 2015 shows periods of increases in the static DNAPL level (Table 

3-8 and Figure 3-3), but a statistically significant or steady increase has not been observed.. The difference 

in the estimated DNAPL pool volume in 1997 (11,500 gallons) and the recovered DNAPL volume (16,700 

gallons) is attributed to uncertainty in the DNAPL pool volume estimate. Several factors and assumptions 
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used in the volume calculation contribute to the uncertainty, including the horizontal extent of the pool, 

the exact shape of the depression in the top of the clay layer containing the pool, the porosity of the soil, 

and/or the DNAPL elevation measurements. For example, increasing the horizontal extent of the DNAPL 

pool by less than 5 feet in all directions accounts for the under-estimated volume of DNAPL. Even with a 

potentially larger DNAPL pool volume, the DNAPL extent remains limited to a small area of the site as 

delineated by borings used in the initial 1990 DNAPL pool evaluation. Further delineation of the DNAPL 

extent is not necessary or recommended. 

Care has been taken to minimize the introduction of groundwater into the lowest portion of the DNAPL 

pool because this could reduce the effectiveness of the DNAPL removal system. This is managed by 

DNAPL level monitoring and adjusting the DNAPL pumping rate. From 1990 through the end of 2000, the 

level of the top of the DNAPL pool appeared to be similar to the original elevation of 787.5 feet MSL. 

Through 2001 and into 2002, a noticeable decline in the DNAPL surface elevation was apparent 

(Figure 3-3). The decline continued into 2003 with a low surface elevation of about 783.3 feet MSL 

measured in November which is less than 1 foot above the clay layer (Table 3-8). The pump was shut off 

in order to prevent introducing water into the DNAPL recovery system. The DNAPL surface rose by over 2 

feet in the next month, and pumping was resumed. The DNAPL pool surface was below 786 feet MSL 

throughout 2007. In 2007 Joslyn installed a new timer that allowed the pump to cycle on a much longer 

period. This reduced the pumping rate while the system is on, but it stabilized the DNAPL pool at a level 

well above the pump intake. DNAPL level monitoring and pumping rate adjustments should be continued. 

The 2007 timer was replaced in early 2012 with a more precise and adjustable timer to help optimize 

DNAPL recovery at well 251. Additional routine monitoring and measuring of the DNAPL product recovery 

and timer adjustments will continue once the system is turned on in 2017 to further optimize recovery. 

As discussed in Section 1.2.2, the DNAPL recovery pump was shut off in November 2015 in response to an 

observed leak in the outer secondary containment wall of the DNAPL tank, noted when water was 

observed to have entered the space between the inner and outer walls from the outside of the tank. No 

DNAPL was observed to have leaked into the interstitial space or into the underground concrete vault that 

houses the DNAPL tank. The DNAPL tank was emptied and the DNAPL recovery system will remain off 

until a replacement for the tank is selected and installed, which is anticipated to be implemented in the 

spring of 2017. Historically, DNAPL recovery has ceased on occasion, and horizontal and vertical capture 

of the groundwater plume has been maintained, so the temporary shutdown of the DNAPL pumping is 

not expected to impact the overall effectiveness of response actions at the site.  

As noted elsewhere in this report, pumping of well U8 has been discontinued. Because of the DNAPL in 

the aquifer near well U8, the pump required significant maintenance to operate. Even with regular, 

intensive maintenance, recent pumping of well U8 yielded only about 2.5 gpm. As described, Well U8 

originally had a dual purpose—to aid in the overall OU1 remediation pumping and to enhance DNAPL 

recovery. It is apparent, based on the site monitoring data since well U8 was shut off, that well U8 is not 

necessary to aid OU1 and is not needed to continue DNAPL recovery in the foreseeable future. However, 

the need to operate well U8 will be re-evaluated if the need arises to modify the pumpout system.  
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5.0 Conclusions and Recommendations 

5.1 Conclusions from 2016 

 Evaluations of the OU1 shallow aquifer pumpout system show that the system performed as 

intended in 2016. The system operated at about 91 percent of its design capacity overall. This was 

obtained primarily by minimizing downtime for any of the major volume producing wells at the 

site. The OU1 system was effective at containing site chemicals, as indicated by stable 

downgradient concentrations in the shallow groundwater in 2016. Evaluation and refinement of 

the groundwater model was performed in 2016 to improve the model’s accuracy at predicting the 

zone of capture by the pumpout system. The refined model was used to evaluate the 

effectiveness of the OU1 system in 2016. 

 Middle sand remediation wells W253 and W255 (OU2) were effective at achieving remediation 

goals in 2016. The overall goal of the system is to prevent migration of chemicals to the lower 

aquifer by reducing the downward vertical gradient to near zero. This goal was generally achieved 

throughout the year with upward gradients observed, except at well W253 when well W255 is 

pumping. PAH concentrations remain low at well W253, but are higher at well W255. Therefore, 

pumping well W255 for longer durations provides the benefit of increasing chemical mass 

recovery while maintaining an upward gradient at well W255, in the area where the contaminant 

concentrations are higher. The 2016 water quality results from samples from the lower aquifer are 

similar to historical results, indicating that OU2 is effective.  

 The DNAPL recovery system (OU3) was turned off in late 2015 because the containment tank 

needs to be replaced. It is anticipated that recovery will resume in mid-2017. The temporary 

shutdown did not impact the overall effectiveness of response actions at the site. To date, the 

DNAPL recovery system has removed more than 16,700 gallons (about 152,000 pounds) of 

DNAPL, consisting primarily of creosote.  

 The Joslyn site has no adverse effect on the quality of the water collected by the underdrain 

beneath Highway 100, as shown by monitoring results from downgradient shallow wells at the 

site. 

 Groundwater quality data from onsite and offsite shallow monitoring wells (OU1) indicates that 

the PCP and PAH concentrations, as well as the limits of the plume, have significantly decreased 

since the start-up of the pumpout system. The overall plume reduction has been aided by the 

source removal actions in OU3 and OU4. Samples from all offsite wells and a number of onsite 

wells on the downgradient side of the site had hazard indices below 1 in 2016. Samples from well 

W7 on the southern site boundary continue to show PCP concentrations of a similar order of 

magnitude as those in the center of the site. Continued monitoring of this well is recommended 

to assess the stability of the PCP concentrations. PCP concentrations remain nondetect offsite to 

the south and downgradient to the east. Downgradient and overall shallow groundwater 

concentrations have remained stable or are generally decreasing, indicating that the OU1 system 

continues to maintain capture of the plume.  
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 An estimated 166,000 pounds (83 tons) of wood-treating chemicals have been removed in the 

operation of OU1, OU2, and OU3, with the majority of the mass (152,000 pounds) removed from 

OU3 as creosote/DNAPL and the remainder (14,000 pounds) consisting of dissolved phase PAHs 

and PCP from OU1 and OU2. An estimated 25,400 pounds of PAHs have been removed, the 

majority in the DNAPL via OU3. An estimated 10,700 pounds of PCP have been removed, most of 

it via OU1 as dissolved phase in water due to PCP’s higher water solubility compared to the PAHs. 

In comparison, the operation of the land treatment unit (OU4, reported separately) led to the 

destruction of about 100,000 pounds (50 tons) of wood-treating chemicals. Offsite disposal of soil 

in 1988 facilitated the removal of about 20,000 to 30,000 pounds of wood-treating chemicals.  

5.2 Recommendations for 2017 

It is recommended the program for 2017 be similar to the 2016 program with actions taken to improve 

system performance, conduct repairs and modifications to the monitoring system as described below.  

5.2.1 2017 Water Monitoring Plan 

 Conduct the 2017 monitoring in accordance with the updated 2016 QAPP (Barr, 2016b).  

 The 2017 monitoring program will be the same as in 2016. The recommended 2017 monitoring 

program is described in Table 5-1.  

 Use the 2004-2016 analytical parameter list in 2017, as shown in Table 3-13.  

5.2.2 Groundwater Operable Unit 1 (Upper Sand) 

 Operate the groundwater pumpout wells according to target pumping rates shown in Table 3-1. 

The recommended 2017 design pumping rates are unchanged from 2016.  

 Pumping at well U1A will resume if water quality monitoring analytical results at well U1 or 

downgradient wells exceed the response action objectives shown in Table 4-1. 

 Conduct pigging of the discharge lines from wells U2A, U11 and U12 (and at U1A when 

operating) on a quarterly basis, or as needed with the goal of maintaining design pumping rates 

at these wells. Monitor flow rates at other pumpout wells and pig discharge lines as needed.  

 Implement regular treatments using chlorine tablets/granules on wells U2A, U4N, U11 and U12 

with the goal of reducing iron bacteria buildup. 

 Perform high pressure jetting and well redevelopment at wells U2A, U4N, U6N, U11 and U12, if 

routine maintenance listed above does not achieve design pumping rates. 

 Continue to evaluate the performance of well U5. Achievable pumping rates at well U5 have been 

decreasing in recent years due to low recharge in this well despite maintenance efforts to remove 

buildup on the pump. Modeling results show that operation of U5 at lower rates does not reduce 

the capture zone, so it is recommended to continue operating this well at achievable rates.  
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 Conduct repairs and maintenance as needed to efficiently operate the pumpout system. Evaluate 

the condition of the flow meters and replace as needed. The recommended routine maintenance 

schedule for 2017 is shown in Table 5-2. 

5.2.3 Operable Unit 2 (Middle Sand) 

 To maintain higher mass removal from well W255, continue to implement the MPCA-approved 

modified pumping cycle for the OU2 wells, which involves a pumping duration at W255 of five 

months, alternating with one month of operation at W253.  

 Continue to evaluate the water level data and water quality data as described in Section 4.2 of this 

report to track the effectiveness of the OU2 pumpout system. 

5.2.4 Operable Unit 3 (DNAPL) 

 Replace the DNAPL tank and complete the improvements to the DNAPL vault as recommended in 

the plans to the MPCA (Barr, 2016c). 

 Resume operation of the OU3 DNAPL recovery system, once the containment equipment is 

replaced. Continue to adjust the timing cycle of the DNAPL pump to minimize water intake and 

maximize DNAPL removal. 

 Continue DNAPL system data collection as described in the Operation Plan (Appendix E of the 

2004 Annual Report). 

 Continue to re-evaluate the need for well U8. 

 

5.2.5 Modifications Resulting From OU5 Remediation 

The selected remedy for the West Area soils (OU5) may require modifications to the existing OU1, OU2 

or/and OU3 groundwater pumpout wells, monitoring wells, or underground utilities. If modifications are 

required, they will be coordinated with the OU5 remediation team and the MPCA. Changes to the system 

will be documented in subsequent annual operations and monitoring reports.  
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Table 2-1 
 

Summary of Current Groundwater ARARs and TBCs 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, Minnesota 
 
 
 

Chemical CAS No. HRL1 Value (µg/L) HBV2 Value (µg/L) 
USEPA B(a)P Equiv. 

Factor3 

Pentachlorophenol4 87-86-5 0.3 None NA 

Carcinogenic PAHs NA None 0.06 None 

    Benz(a)anthracene 56-55-3 None None 0.1 

    Benzo(b)fluoranthene 208-99-2 None None 0.1 

    Benzo(k)fluoranthene 207-08-9 None None 0.01 

    Benzo(a)pyrene 50-32-8 None 0.06 1 

    Chrysene 218-01-9 None None 0.01 

    Dibenzo(a,h)anthracene 53-70-3 None None 1 

    Indeno(1,2,3-cd)pyrene 193-39-5 None None 0.1 

Noncarcinogenic PAHs     

       Acenaphthene5 83-32-9 400 100 None 

    Acenaphthylene 208-96-8 None None None 

    Anthracene 120-12-7 2,000 None None 

    Fluoranthene5 206-44-0 300 70 None 

    Fluorene 86-73-7 300 None None 

    Naphthalene 91-20-3 70 None None 

    Pyrene5 129-00-0 200 50 None 

    Benzo(ghi)perylene 191-24-2 None None None 

    Phenanthrene 85-02-8 None None None 

 
1 HRLs – Health Risk Limits (TBCs).   
2 HBV – Health Based Values (TBCs) The HBV developed by the Minnesota Department of Health for 

benzo(a)pyrene is used to evaluate the risk for all carcinogenic PAHs based on their relative toxicity to 
benzo(a)pyrene.  HBVs do not exist for individual carcinogenic PAHs. 

3 Benzo(a)pyrene Equivalency Factor. This is the toxicity of specific carcinogenic PAH compounds relative to the 
toxicity of benzo(a)pyrene. As proposed by Joslyn (Barr, 2009b) and accepted by MPCA (MPCA, 2009b), this value 
is used to evaluate PAH risk using relative potency factors from EPA’s “Provisional guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons” (EPA/600/R-93/089-July 1993).  

4 The HRL for PCP was changed in 2007 from 3.0 to 1.0 µg/L and again in 2015 from 1.0 to 0.3 µg/L. 
5 HBVs were adopted for these PAHs in 2015. The HRLs, which are values promulgated in Minnesota Rules, will 

continue to be used until they are revised. 
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Table 2-2 
 

Summary of Surface Water ARARs and TBCs 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, Minnesota 
 
 
1989 Record of Decision 
 

Parameter Criteria Concentration Limit 

Pentachlorophenol SSWC 5/7.8 µg/L 1 

cPAHs SSWC 0.07 µg/L 

nPAHs SSWC 17 µg/L 2 

 
SSWC Site-Specific Surface Water Criterion – human health-based aquatic life criteria to protect humans from potential 

adverse effects of eating fish 
cPAHs Carcinogenic PAH compounds as defined by MDH 
nPAHs Noncarcinogenic PAH compounds as defined by MDH 
1  Interpreted as 5.7 µg/L at pH of 7 
2  MPCA internal memorandum corrected value to 17 µg/L from 0.17 µg/L (MPCA, 1993) 

 
 
 Five-Year Reviews 
 

Chemical Criteria 

Concentration 
Limit 

1996 and 1999 

Concentration 
Limit 

2004 and 2009 

Pentachlorophenol ALS 5.5 µg/L 1 5.5 µg/L 1 

Acenaphthene ALS 12.0 µg/L 20.0 µg/L 

Anthracene ALS 0.029 µg/L 0.035 µg/L 

Fluoranthene ALS 20.0 µg/L 1.9 µg/L 

Phenanthrene ALS 2.1 µg/L 3.6 µg/L 

Naphthalene ALS 81.0 µg/L 81 µg/L 

Benzo(a)pyrene SSWC 0.00051 µg/L 2 0.00051 µg/L 2 

 
ALS Aquatic Life Standard – Chronic standard for Class 2B waters from MN Rules Chapter 7050. The chronic standard is 

defined as the highest water concentration of a toxicant to which organisms can be exposed without causing 
chronic toxicity. 

1. pH dependent standard; value listed for pH 7.0 
2. SSWC Site-specific surface water criterion.  MPCA recalculated this to be 0.0008 µg/L and then referred to 0.00051 

µg/L in the 1999 Review, which was cited in the 2004 & 2009 Review. 
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Table 3-1 
 

Groundwater Pumpout System Design Flow Rates 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 
 

 Pumping Rate (GPM) 

 Average 2016 
Rate1 

Recommended 2017 
Design Rate 

Recommended Long-
Term Design Rate3,4 

Shallow Sand Unit Wells 

U1 0 0  0 

U1A 0 0 0 

U2A 21 22 22 

U4N 17 16 16 

U5 1 4 4 

U6N 14 15 15 

U7N 19 18 18 

U11 22 22 22 

U12 33 42 42 

Shallow Sand Total1 127 139 139 

Middle Sand Unit Wells 

W253 1 0-+5 0-+5 

W255 4 0-+5 0-+5 

Middle Sand Total 32 52 52 

1. Average 2016 rate includes periods when the system or individual wells were shut down.     

2. W253 and W255 are operated alternately, so the design rate for the middle sands wells is based on pumping one 
well at a time. 

3. Recommended long term design rates are the same as the recommended 2017 design rates. 

4. The following goals were used in setting the recommended long term pumping rates: (1) maintain capture; (2) 
maximize mass removal; (3) optimize capture at well U2A and west-ward, thereby continuing the cleanup of the 
east portion of the site near well U1A. 

 



Table 3-2

2016 Groundwater Pumpout System Discharge Volumes and Discharge Rates 
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN

Meter Readings in Gallons

Well U1 U1A U2A U4N U5 U6N U7N U8 U11 U12 W253 W255

06-Jan-16 None 6,753,190 7,716,280 274,010 3,369,590 5,315,170 7,734,710 None 9,733,360 50,889,900 3,440,970 1,482,380

01-Feb-16 None 6,753,190 8,517,730 922,720 3,408,760 5,876,640 8,402,980 None 629,810 52,299,300 3,440,970 1,570,760

29-Feb-16 None 6,753,190 9,314,550 1,616,090 3,450,270 6,618,250 9,127,550 None 1,544,630 53,691,900 3,441,030 1,670,430

01-Apr-16 None 6,753,190 199,950 2,322,560 3,495,260 6,618,740 9,961,090 None 2,418,710 55,290,600 3,701,450 1,670,450

02-May-16 None 6,753,190 1,229,000 3,062,230 3,539,670 7,188,880 890,490 None 3,410,130 56,898,800 3,701,450 1,775,170

01-Jun-16 None 6,753,190 2,200,810 3,789,630 3,580,960 7,904,720 1,785,660 None 4,373,650 58,370,700 3,701,450 1,854,490

01-Jul-16 None 6,753,190 3,182,440 4,516,030 3,621,210 8,574,130 2,608,390 None 5,287,140 59,887,600 3,701,450 2,081,900

05-Aug-16 None 6,753,190 4,255,250 5,364,900 3,667,760 9,349,980 3,559,190 None 6,344,260 61,395,000 3,834,740 2,260,530

08-Sep-16 None 6,753,190 5,173,310 6,206,750 3,714,740 102,610 4,475,200 None 7,380,370 62,837,600 3,834,770 2,571,710

30-Sep-16 None 6,753,190 5,871,250 6,756,400 3,745,920 584,790 5,060,440 None 8,090,300 64,074,200 4,010,070 2,571,750

08-Nov-16 None 6,753,190 7,088,200 7,763,530 3,802,130 1,455,080 6,124,140 None 9,288,780 66,057,300 4,010,130 2,873,850

01-Dec-16 None 6,753,190 7,785,820 8,331,900 3,834,730 1,981,550 6,747,490 None 9,917,770 67,099,100 4,010,130 3,092,050

27-Dec-16 None 6,753,190 8,521,930 8,949,520 3,871,140 2,565,870 7,453,790 None 772,880 67,985,100 4,010,130 3,339,290

Initial None 6,753,190 7,716,280 274,010 3,369,590 5,315,170 7,734,710 None 9,733,360 50,889,900 3,440,970 1,482,380

Final None 6,753,190 8,521,930 8,949,520 3,871,140 2,565,870 7,453,790 None 772,880 67,985,100 4,010,130 3,339,290

Meter Adjustments 0 0 0 0 0 0 0 0 0 0 0 0

New Meter No No No No No No No No No No No No

Rollover 0 0 10,000,000 0 0 10,000,000 10,000,000 0 20,000,000 0 0 0

Period Volume, gallons None 0 10,805,650 8,675,510 501,550 7,250,700 9,719,080 None 11,039,520 17,095,200 569,160 1,856,910

Days of Operation NA 0 356 356 356 356 356 NA 356 356 356 356

Calc. Avg. Flow, gpm None 0.0 21.1 16.9 1.0 14.1 19.0 None 21.5 33.3 1.1 3.6

Design Pumping Rate NA 0 22 16 4 15 18 NA 22 42 0±5 0±5

Performance NA NA 96% 106% 24% 94% 105% NA 98% 79% -- --

Pigging 4,344 gal

Pumping 67,513,280 gal

Total 67,517,624 gal

Total 2016 Design Rate 144.0 gpm

Total Calc. 2016 Rate 131.7 gpm

Design Performance 91%
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Table 3-2 Continued

2016 Groundwater Pumpout System Discharge Volumes and Discharge Rates 
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN

Gallons Per Month

Well U1 U1A U2A U4N U5 U6N U7N U8 U11 U12 W253 W255

January 0 0 801,450 648,710 39,170 561,470 668,270 0 896,450 1,409,400 0 88,380

February 0 0 796,820 693,370 41,510 741,610 724,570 0 914,820 1,392,600 60 99,670

March 0 0 885,400 706,470 44,990 490 833,540 0 874,080 1,598,700 260,420 20

April 0 0 1,029,050 739,670 44,410 570,140 929,400 0 991,420 1,608,200 0 104,720

May 0 0 971,810 727,400 41,290 715,840 895,170 0 963,520 1,471,900 0 79,320

June 0 0 981,630 726,400 40,250 669,410 822,730 0 913,490 1,516,900 0 227,410

July 0 0 1,072,810 848,870 46,550 775,850 950,800 0 1,057,120 1,507,400 133,290 178,630

August 0 0 918,060 841,850 46,980 752,630 916,010 0 1,036,110 1,442,600 30 311,180

September 0 0 697,940 549,650 31,180 482,180 585,240 0 709,930 1,236,600 175,300 40

October 0 0 1,216,950 1,007,130 56,210 870,290 1,063,700 0 1,198,480 1,983,100 60 302,100

November 0 0 697,620 568,370 32,600 526,470 623,350 0 628,990 1,041,800 0 218,200

December 0 0 736,110 617,620 36,410 584,320 706,300 0 855,110 886,000 0 247,240

Average Flow Rate by Month in Gallons per Minute

Well U1 U1A U2A U4N U5 U6N U7N U8 U11 U12 W253 W255

January 0 0 21 17 1 15 18 0 24 38 0 2

February 0 0 20 17 1 18 18 0 23 35 0 2

March 0 0 19 15 1 0 18 0 19 35 6 0

April 0 0 23 17 1 13 21 0 22 36 0 2

May 0 0 22 17 1 17 21 0 22 34 0 2

June 0 0 23 17 1 15 19 0 21 35 0 5

July 0 0 21 17 1 15 19 0 21 30 3 4

August 0 0 19 17 1 15 19 0 21 29 0 6

September 0 0 22 17 1 15 18 0 22 39 6 0

October 0 0 22 18 1 15 19 0 21 35 0 5

November 0 0 21 17 1 16 19 0 19 31 0 7

December 0 0 20 16 1 16 19 0 23 24 0 7
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Table 3-3 
 

List of Pump Models in Pumping Wells 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 
 
 

Well No. 

2016 Design 

Pumping Rate 
(gpm) 

Rated Pump 

Flow Rate 

(gpm) Pump Model Notes 

U1 0 None None Well used only as needed 

U1A 0 
15-30 25S10-07 (1 HP) 

Installed in 2005 

New pump end - 2012 

U2A 22 18-32  25S10-07 (  2 HP) New pump end - 2013 

U4N 16 5-14 16S07-8 (3/4 HP) New pump end - 2009 

U5 4 3-10 10S05-9 (½ HP) New in 2009 

U6N 15 18-32 16S07-8 (¾ HP) 
New motor - 2015 

New pump end - 2016 

U7N 18 18-32 25S07-5 (¾ HP) New in 1999 

U8 NA NA NONE No longer needed 

U11 22 15-30 25S07-5 (¾ HP) 
New motor in 2016 

New pump end in 2016 

U12 42 60 60S50-9 (5 HP) 
New motor - 2015  

New pump end - 2016 

W253 0-5 3-10 10S05-9 (1/3 HP) New in 1996 

W255 0-5 3-10 5E05-8 (3/4 HP) 
New motor - 2014 

New pump end - 2016  

Total 144    

 
NA – Information Not Applicable 
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Table 3-4 

MCES Effluent Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 
 
 
 
 

Semivolatile Organic Compounds – EPA 8270 
 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
 
 

General Chemistry 
 

Chemical Oxygen Demand – SM 5220 C 
Oil and Grease – EPA 1664 
Total suspended Solids – SM 2540 D 
pH (field parameter) 
 
 
Note:  
 
Analysis of 2,3,7,8-tetrachlorodibenzo-p-dioxin is required only once, between January and 

March 2016, for the MCES Industrial Discharge Permit (Special Discharges) Number 2013, 

effective  November 1, 2015, through October 31, 2018.   



Table 3-5
2016 Water Quality Data
Pumpout System Effluent

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN

EFF EFF EFF EFF

2/04/2016 6/30/2016 9/12/2016 10/11/2016

Parameter Units

General Parameters

Chemical Oxygen Demand mg/l 10.5 14.6 12.4 17.5

Oil and Grease mg/l < 5.3 < 5.2 < 5.3 < 5.0

pH pH units 7.58 7.53 7.43 7.27

Solids, total suspended mg/l < 5.0 < 5.0 < 5.0 < 5.0

SVOCs

2-Methylnaphthalene ug/l < 10 < 9.9 < 10 < 10

Acenaphthene ug/l 42 49 37 49

Acenaphthylene ug/l < 10 < 9.9 < 10 < 10

Anthracene ug/l < 10 < 9.9 < 10 < 10

Benz(a)anthracene ug/l < 10 < 9.9 < 10 < 10

Benzo(a)pyrene ug/l < 10 < 9.9 < 10 < 10

Benzo(b)fluoranthene ug/l < 10 < 9.9 < 10 < 10

Benzo(g,h,i)perylene ug/l < 10 < 9.9 < 10 < 10

Benzo(k)fluoranthene ug/l < 10 < 9.9 < 10 < 10

Chrysene ug/l < 10 < 9.9 < 10 < 10

Dibenz(a,h)anthracene ug/l < 10 < 9.9 < 10 < 10

Fluoranthene ug/l < 10 < 9.9 < 10 < 10

Fluorene ug/l 18 21 12 18

Indeno(1,2,3-cd)pyrene ug/l < 10 < 9.9 < 10 < 10

Naphthalene ug/l < 10 45 < 10 < 10

Pentachlorophenol ug/l 250 310 260 330

Phenanthrene ug/l < 10 15 < 10 < 10

Pyrene ug/l < 10 < 9.9 < 10 < 10

Chlorinated Dioxins / Furans

2,3,7,8-Dioxin, tetra pg/l < 0.693 -- -- --

See Table 3-18 for data qualifiers and footnotes.

Location

Date
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Table 3-6
2016 Water Quality Data

Iron Bacteria Residue Discharge to Sanitary Sewer
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN

U2A U2A U2A U2A U11 U11 U11 U11 U12 U12 U12 U12 U12

3/08/2016 5/17/2016 9/02/2016 11/02/2016 3/08/2016 5/17/2016 9/02/2016 11/02/2016 3/08/2016 5/17/2016 9/02/2016 9/14/2016 11/02/2016

Parameter Units

General Parameters

Chemical Oxygen Demand mg/l 5400 150 6000 h 546 13000 480 12000 h 1170 7300 400 4700 h < 100 184

pH pH units 7.1 7.1 7.57 7.45 7.1 7.1 7.63 7.50 6.9 7.0 7.53 7.64 7.41

Solids, total suspended mg/l 77000 93000 BQV 100000 169000 21000 23000 * 85000 95900 180000 51000 BQV 92000 * 2400 26500

See Table 3-18 for data qualifiers and footnotes.

Location

Date
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Brooklyn Center, Minnesota

Date DNAPL/Water DNAPL Water Water + Tank Capacity

Measured in Tank in Tank DNAPL Remaining 

Feet Gallons Gallons Gallons Gallons

06-Jan-16 6.50 3 11 14 1,990

01-Feb-16 6.50 3 11 14 1,990

29-Feb-16 6.50 3 11 14 1,990

01-Apr-16 6.50 3 11 14 1,990

02-May-16 6.50 3 11 14 1,990

01-Jun-16 6.50 3 11 14 1,990

01-Jul-16 6.50 3 11 14 1,990

05-Aug-16 6.50 3 11 14 1,990

08-Sep-16 6.50 3 11 14 1,990

30-Sep-16 6.50 3 11 14 1,990

08-Nov-16 6.50 3 11 14 1,990

01-Dec-16 6.50 3 11 14 1,990

27-Dec-16 6.50 3 11 14 1,990

Table 3-7

2016 DNAPL Recovery Data

DNAPL Storage Tank

Joslyn Manufacturing & Supply Co.

The DNAPL system was off in 2016 while plans were being made to repair and modify the DNAPL containment 

system.
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Table 3-8

2016 DNAPL Recovery System Data  
DNAPL Recovery Well 251

Joslyn Manufacturing & Supply Co. 
Brooklyn Center, Minnesota

Date Water DNAPL DNAPL DNAPL

Table Thickness Thickness Static

Elevation in Well in Formation Feet MSL

Feet MSL Feet Feet (a)

06-Jan-16 850.09 4.24 2.74 785.34

01-Feb-16 849.79 4.32 2.82 785.42

29-Feb-16 849.83 4.03 2.53 785.13

01-Apr-16 850.14 4.14 2.64 785.24

02-May-16 850.44 4.19 2.69 785.29

01-Jun-16 850.18 4.21 2.71 785.31

01-Jul-16 849.93 4.23 2.73 785.33

05-Aug-16 850.72 4.25 2.75 785.35

08-Sep-16 851.24 4.27 2.77 785.37

30-Sep-16 851.49 4.24 2.74 785.34

08-Nov-16 850.79 4.22 2.72 785.32

01-Dec-16 851.07 4.21 2.71 785.31

27-Dec-16 850.98 4.22 2.72 785.32

Riser Elevation ft, MSL 865.04

Well Diameter, inches 8.0

Total Well Depth, ft, from original TOR 83.9

Elevation, Well Bottom, ft MSL 781.1

Pump Intake Elevation, ft MSL 782.50

Elevation, Top of Sandy Clay Formation, ft MSL 782.6

(a)  DNAPL Thickness in Formation = DNAPL Static (MSL) - Top of Sandy Clay Formation (MSL)

Note: the DNAPL recovery well 251 was not operated in 2016 while plans were being made to 

repair and modify the DNAPL containment system. 
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Table 3-9 
 

2016 Monitoring Program Summary 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 
 

Monitoring Station 
Identification Type 

Response Action Monitoring Schedule

Water Level Water Quality  Flow Rate

Shallow Upper Aquifer Wells 

S1A Monitoring Well Quarterly Fall  NA 

W2N Monitoring Well Annually None NA 

W6N Monitoring Well Quarterly Spring, Fall  NA 

W7 Monitoring Well Quarterly Spring, Fall NA 

W10 Monitoring Well Annually Fall  NA 

W101 Monitoring Well Quarterly None NA 

W104 Monitoring Well Quarterly Fall  NA 

W125N Monitoring Well Annually None NA 

W126 Monitoring Well Annually None NA 

W127N Monitoring Well Annually Fall NA 

W129 Monitoring Well Quarterly None NA 

W130 Monitoring Well Quarterly Fall NA 

W132 Monitoring Well Quarterly Fall NA 

U1 Monitoring Well/Pumpout Well - Off Quarterly Quarterly Monthly if on 

U1A Monitoring Well/Pumpout Well - Off Annually Fall Monthly if on 

U2A Pumpout Well Annually Fall (g,o) Monthly 

U4N  Pumpout Well Annually Fall (o)  Monthly 

U5 Pumpout Well Quarterly  Fall (o) Monthly 

U6N Pumpout Well Annually Fall (o) Monthly 

U7N Pumpout Well Annually Fall (o) Monthly 

U8 Monitoring Well/Pumpout Well-Off  Annually None Monthly if on 

U11 Pumpout Well Annually Fall (g,o) Monthly 

U12 Pumpout Well Annually Fall (g,o) Monthly 

Mid-Depth Upper Aquifer Wells 

W201 Monitoring Well Annually None NA 

S2 Monitoring Well Annually Fall  NA 

Middle Sand Wells 

W252N Monitoring Well Annually Fall  NA 

W253 Pumpout Well Monthly Fall (o) Monthly 

W254 Monitoring Well Annually Fall  NA 

W255 Pumpout Well Monthly Fall (o) Monthly 

Lower Aquifer Wells 

W300 SPN  Monitoring Well Monthly Fall  NA 

W301 Monitoring Well Annually Fall  NA 

W328 Monitoring Well Monthly Fall  NA 

S3 Monitoring Well Annually Fall  NA 
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Table 3-9 (continued) 
 

2016 Monitoring Program Summary 
Joslyn Manufacturing and Supply Company 

Brooklyn Center, MN 

 
Monitoring Station 

Identification Type 

Response Action Monitoring Schedule

Water Level Water Quality  Flow Rate

Surface Water Monitoring Locations 

Twin Lake Surface Water Quarterly None NA 

NE Drain Surface Water NA None None 

Storm Sewer Outlet Surface Water NA None None 

Upstream Shingle Creek Surface Water NA None None 

Pumpout System 

Oil/Water Separator Effluent None Quarterly (d) Monthly (calc.) 

Tank Fluid Surface Oil Depth Estimate NA NA 

DNAPL Recovery System 

W251 DNAPL Recovery Well 

 Air/water interface 

 Oil/water interface 

 Bottom of well/sediment 

 

Monthly 

Monthly 

Monthly 

 

None 

 

Annual 
calculation 

DNAPL Tank Storage Tank 

 Air/water interface 

 Oil/water interface 

 

Monthly 

Monthly 

 

None 

 

Monthly (calc.) 

Monthly (calc.) 

 
 

Notes: 

Sampling was conducted according to the recommended 2016 monitoring plan. 

 
Sample analyzed by enhanced GC/MS unless otherwise noted. 
 

(d) Sample analyzed using standard level 8270 
(f) Samples collected when flowing.   
(g) Additional samples collected quarterly when discharge lines are cleaned (TSS, COD and pH). 
(o) Collected from operating well. 
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Table 3-10 
 

Monitoring Station Data 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

Well No. 
Riser Elev. 

(ft. MSL) 
Well Depth 

(ft.) 

Well 
Diameter 

(in.) 

Screened 
Interval 
(ft MSL) Comments 

W2N 862.19 12 2 849.8-846.8 (1,a) 

W6N 866.70 25 2 853.7-848.7 (1,a) 

W7 864.23 25 2 848.8-838.8 (1,a) 

W10 876.62 23.5 4 857.2-847.2 (1,a) 

W101 856.22 13 2 851.8-841.6 (1,a) 

W104 861.13 12.5 2 851.6-841.4 (1,a) 

W112 867.80 26 2 851.6-841.4 (1,a) 

W124 867.84 29 2 848.5-838.5 (1,8,a) 

W125N 866.18 25 2 850.3-840.3 (1,a) 

W126 859.21 20.5 2 848.9-838.7 (1,a) 

W127N 866.27 22.7 2 853.6-843.6 (1,a) 

W128 863.03 20.5 2 852.3-842.1 (1,8,a) 

W129 856.36 15.5 2 851.4-841.2 (1,a) 

W130 868.41 25.5 2 853.3-842.3 (1,a) 

W132  867.52 27.2 2 850.3-840.3 (1,a) 

W201 856.41 67.5 4 797.0-787.0 (1,a) 

W209 867.23 60 2 811.3-806.1 (2,a) 

W252N 865.47 82 4 793.5-783.5 (2,a) 

W254 869.67 81 4 787.5-777.5 (2,a) 

W300SPN 867.31 133.1 2 739.5-734.5 (2,a) 

W301 856.33 139 4 736.8-716.8 (2,a) 

W328 862.85 125 4 745.3-735.3 (2,a) 

S1A 870.33 30 2 852.9-837.9 (1,a,7) 

S2 869.92 35 2 842.2-832.2 (1,a) 

S3 870.43 149 2 726.0-721.0 (a) 

U1 864.89 36 8 852.8-832.8 (1,7,a) 

U1A 869.43 35 8 852.7-832.7 (1,7,b) 

U2A 867.87 40.5 8 845.0-825.0 (1,b) 

U4N 868.35 32.4 8 854.2-836.2 (1,b) 

U5 866.51 36 8 840.5-830.5 (1,b) 

U6N 865.57 42 8 838.6-825.6 (1,b) 

U7N 860.07 39.5 8 835.6-820.6 (1,b) 

W255 865.49 81 4 806.6-786.6 (2,b) 

W253 865.18 82 4 793.9-783.0 (2,b) 

U8 865.25 69 4 811.5-796.5 (1,3,4,c)  

W251 865.04 83 8 788.1-783.1 
(3,b) DNAPL Recovery Well, 

Not operated in 2016 

U11 869.42 31 8 850.4-838.4 (1,b) 

U12 868.62 40 8 846.6-828.6 (1,b) 

Twin Lake NA NA NA NA 5 

NE Drain NA NA NA NA 6 
(a) Monitoring Well  (b)  Pumpout Well  (c)  Pump currently off 
(1) Operable Unit 1 Well   
(2) Operable Unit 2 Well  
(3) Operable Unit 3 Well 
(4) Well currently not operating due to high maintenance requirements and lack of need. 
(5) Lake elevation measured from foot-bridge on east side of Highway 100, across Twin Lake. Reference Elevation 870.13 
ft MSL. 
(6) Sampled at manhole east side of Highway 100 and north of CP Railroad bridge. 
(7) Well elevation resurveyed on May 14, 2010, following installation of well S1A. 
(8) Wells W124 and W128 were sealed in October 2012. 



Table 3-11
2016 Water Elevations

Upper Aquifer Wells & Twin Lake
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN 
(elevations in ft, MSL)

Location 2/5/2016 6/30/2016 9/12/2016 10/10/2016

U1 848.39 847.99 849.39 849.49

U1A -- -- -- 849.43

U2A -- -- -- 835.27

U4N -- -- -- 844.74

U5 -- -- -- 843.07

U6N -- -- -- 841.32

U7N -- -- -- 848.02

U8 -- -- -- 850.80

U11 -- -- -- 846.42

U12 -- -- -- 842.32

W2N -- -- -- 851.19

W6N 849.05 849.33 850.53 850.59

W7 849.71 849.83 850.93 851.02

W10 -- -- -- 848.35

W101 851.62 850.97 851.59 851.65

W104 851.82 851.40 852.14 852.23

W125N -- -- -- 848.93

W126 -- -- -- 849.64

W127N -- -- -- 850.77

W129 850.83 849.91 852.04 852.16

W130 849.19 849.41 850.61 850.69

W132 848.82 849.11 850.20 850.31

W201 -- -- -- 851.84

S-1A 848.38 848.50 849.13 849.22

S-2 -- -- -- 849.14

TWINLK 851.63 851.51 851.93 851.98

--  Not measured

See Table 3-18 for data qualifiers and footnotes.
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Table 3-12
2016 Water Elevations

Lower Aquifer and Middle Sand Wells
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN
(elevations in ft, MSL)

Location 1/6/2016 2/1/2016 2/29/2016 4/1/2016 5/2/2016 6/1/2016 7/1/2016 8/5/2016 9/8/2016 9/30/2016 10/10/2016 11/8/2016 12/1/2016

W251 850.09 849.79 849.83 850.14 850.44 850.18 849.93 850.72 851.24 851.49 851.54 850.79 851.07

W252N -- -- -- -- -- -- -- -- -- -- 851.37 -- --

W253 -- -- -- -- -- -- -- -- -- -- 851.28 -- --

W253 OFF 849.08 848.78 848.71 848.86 849.28 849.03 848.18 849.18 849.68 851.14 -- 849.48 849.73

W253 ON -- -- 806.18 805.18 -- -- -- -- 805.18 805.18 -- -- --

W254 -- -- -- -- -- -- -- -- -- -- 849.63 -- --

W255 -- -- -- -- -- -- -- -- -- -- 806.49 -- --

W255 OFF -- -- 844.84 848.19 806.49 -- -- -- 849.89 849.71 -- -- --

W255 ON 806.49 806.49 807.14 806.49 -- 806.49 806.49 806.49 806.49 806.49 -- 806.49 806.49

W300SPN 848.01 847.66 847.59 847.81 848.06 847.79 847.16 848.24 848.9 849.18 848.96 848.61 848.91

W301 -- -- -- -- -- -- -- -- -- -- 829.73 -- --

W328 849.15 848.8 848.7 848.93 849.22 848.9 848.35 849.4 850.03 850.35 850.05 849.74 850.04

S-3 -- -- -- -- -- -- -- -- -- -- 843.83 -- --

--  Not measured

See Table 3-18 for data qualifiers and footnotes.
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Table 3-13 
 

Groundwater Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 
 
 

PAH Compounds – EPA 8270 SIM 
 

Carcinogenic PAHs 
 

Benzo(a)anthracene Indeno(1,2,3,cd)pyrene 
Chrysene Benzo(k)fluoranthene 
Benzo(b)fluoranthene Dibenzo(ah)anthracene 
Benzo(a)pyrene Benzo(j)fluoranthene* 

 
 

Noncarcinogenic PAHs 
 

Acenaphthene Fluorene 
Acenaphthylene 2-Methylnaphthalene 
Anthracene Naphthalene 
Benzo(ghi)perylene Phenanthrene 
Fluoranthene Pyrene 
  
  
  

 
 

Phenolic Compounds – EPA 8270 SIM 
 

Pentachlorophenol 
 
 
_____________________________ 
 
*Co-elutes with benz(b)fluoranthene 

Target reporting limits: PAHs = 0.0033 µg/L, PCP = 0.3 µg/L 



Table 3-14 
2016 Water Quality Data

Organic Compounds
Upper Aquifer Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN 

U1 U1 U1 U1 U12 U1A U2A U4N U5 U6N U7N

2/04/2016 6/30/2016 9/12/2016 10/18/2016 10/11/2016 10/18/2016 10/11/2016 10/11/2016 10/11/2016 10/11/2016 10/11/2016

N N N N N FD N N N N N N N

Parameter Units

Carcinogenic PAHs

Benz(a)anthracene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.036 < 0.033 0.14 0.47 0.075

Benzo(b)fluoranthene ug/l < 0.0033 c < 0.0034 ch < 0.0033 c < 0.0035 c < 0.033 c < 0.033 c < 0.033 c < 0.0033 c 0.035 c < 0.033 c < 0.033 c 0.25 c < 0.033 c

Benzo(k)fluoranthene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.034 < 0.033 < 0.033 0.083 < 0.033

Benzo(a)pyrene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.035 < 0.033 < 0.033 0.13 < 0.033

Chrysene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.042 < 0.033 0.052 0.14 < 0.033

Dibenz(a,h)anthracene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.036 < 0.033 < 0.033 < 0.033 < 0.033

Indeno(1,2,3-cd)pyrene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.035 < 0.033 < 0.033 0.055 < 0.033

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l < 0.0033 < 0.0034 h < 0.0033 0.0038 5.6 4.7 < 0.033 0.0044 < 0.034 2.2 0.32 8.2 1.9

Acenaphthene ug/l 0.0047 < 0.0034 h 0.0040 0.0096 79 76 56 0.35 0.76 33 120 28 69

Acenaphthylene ug/l < 0.0033 < 0.0034 h < 0.0033 0.0049 1.6 1.5 0.86 0.012 0.063 0.35 1.3 0.44 0.60

Anthracene ug/l 0.011 0.020 h 0.011 0.030 1.4 1.2 0.67 0.062 0.11 0.63 2.2 1.4 1.0

Benzo(g,h,i)perylene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.041 < 0.033 < 0.033 0.057 < 0.033

Fluoranthene ug/l 0.0040 0.0051 h 0.0053 0.0067 3.5 3.4 4.5 < 0.012 0.084 0.81 18 10 9.6

Fluorene ug/l 0.0061 0.0075 h* 0.0067 0.015 * 38 37 23 0.0087 0.050 9.1 57 16 20

Naphthalene ug/l 0.0082 0.0077 bh 0.0050 0.0097 60 * 43 * 2.9 0.013 0.066 47 2.1 25 32

Phenanthrene ug/l < 0.0033 < 0.0034 h < 0.0033 0.0045 23 20 0.65 0.0071 0.046 4.4 2.8 13 13

Pyrene ug/l 0.0078 0.0085 h 0.0085 0.013 1.2 1.2 1.9 0.021 0.10 0.29 8.1 5.2 4.2

Pentachlorophenol ug/l < 0.29 < 0.20 h < 0.29 < 0.31 480 570 12 < 0.29 46 110 16 650 53

See Table 3-18 for data qualifiers and footnotes.

Sample Type

Location U11

Date 10/11/2016
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Table 3-14 
2016 Water Quality Data

Organic Compounds
Upper Aquifer Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN 

Parameter Units

Carcinogenic PAHs

Benz(a)anthracene ug/l

Benzo(b)fluoranthene ug/l

Benzo(k)fluoranthene ug/l

Benzo(a)pyrene ug/l

Chrysene ug/l

Dibenz(a,h)anthracene ug/l

Indeno(1,2,3-cd)pyrene ug/l

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l

Acenaphthene ug/l

Acenaphthylene ug/l

Anthracene ug/l

Benzo(g,h,i)perylene ug/l

Fluoranthene ug/l

Fluorene ug/l

Naphthalene ug/l

Phenanthrene ug/l

Pyrene ug/l

Pentachlorophenol ug/l

Sample Type

Location

Date

W6N W6N W7 W7 W10 W104 W127N W130 S-1A S-2

6/30/2016 10/14/2016 6/30/2016 10/19/2016 10/19/2016 10/20/2016 10/18/2016 10/14/2016 10/13/2016 10/13/2016

N N N N N N N N N FD N N

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 ch < 0.0033 c < 0.017 ch < 0.067 c < 0.034 c < 0.0037 c < 0.0033 c < 0.0034 c < 0.0034 c < 0.0033 c < 0.0033 c < 0.0033 c

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 0.018 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 0.019 h < 0.067 0.13 0.0054 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 0.062 h 0.13 * 35 < 0.0037 0.0053 < 0.0034 < 0.0034 < 0.0033 0.0066 0.0038

< 0.017 h 0.0065 0.025 h < 0.067 0.73 0.013 < 0.0033 < 0.0034 < 0.0034 < 0.0033 0.0049 0.0036

0.16 h 0.14 0.55 h 0.48 0.93 1.9 0.0047 0.013 0.055 0.054 0.024 0.020

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 0.034 h < 0.067 0.30 0.0081 < 0.0033 0.0038 < 0.0034 < 0.0033 < 0.0033 < 0.0033

0.12 h 0.064 1.5 h 1.6 14 0.015 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 0.012

0.020 bh 0.020 0.44 h 0.58 12 0.011 0.0034 0.0047 < 0.0034 < 0.0033 0.0091 0.0067

< 0.017 h < 0.0033 0.95 h 0.91 3.4 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 0.0040

< 0.017 h < 0.0033 0.029 h < 0.067 0.12 < 0.0037 < 0.0033 0.0038 < 0.0034 < 0.0033 < 0.0033 < 0.0033

200 49 840 1200 200 0.37 < 0.29 < 0.30 0.33 < 0.29 < 0.29 < 0.29

See Table 3-18 for data qualifiers and footnotes.

W132

10/14/2016
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Table 3-15
2016 Water Quality Data

Organic Compounds
Middle Sand Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN

W252N W253 W254 W255

10/19/2016 10/11/2016 10/18/2016 10/11/2016

Parameter Units

Carcinogenic PAHs

Benz(a)anthracene ug/l < 0.0033 < 0.0065 < 0.0033 17

Benzo(b)fluoranthene ug/l < 0.0033 c < 0.0065 c < 0.0033 c 14 c

Benzo(k)fluoranthene ug/l < 0.0033 < 0.0065 < 0.0033 4.7

Benzo(a)pyrene ug/l < 0.0033 < 0.0065 < 0.0033 9.2

Chrysene ug/l < 0.0033 < 0.0065 < 0.0033 9.6

Dibenz(a,h)anthracene ug/l < 0.0033 < 0.0065 < 0.0033 1.2

Indeno(1,2,3-cd)pyrene ug/l < 0.0033 < 0.0065 < 0.0033 4.1

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l 0.0054 0.013 < 0.0033 110

Acenaphthene ug/l < 0.0033 10 < 0.0033 210

Acenaphthylene ug/l < 0.0033 0.12 < 0.0033 5.0

Anthracene ug/l 0.010 0.049 0.0097 10

Benzo(g,h,i)perylene ug/l < 0.0033 < 0.0065 < 0.0033 3.3

Fluoranthene ug/l 0.0074 0.023 < 0.0033 85

Fluorene ug/l 0.0066 1.4 < 0.0033 110

Naphthalene ug/l 0.058 0.028 0.0046 2800

Phenanthrene ug/l 0.012 0.14 < 0.0033 170

Pyrene ug/l 0.0083 0.012 < 0.0033 48

Pentachlorophenol ug/l < 0.29 < 0.57 < 0.29 14

See Table 3-18 for data qualifiers and footnotes.

Location

Date
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Table 3-16
2016 Water Quality Data

Organic Compounds
Lower Aquifer Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN

W300SPN W301 W328 S-3

10/18/2016 10/20/2016 10/20/2016 10/13/2016

Parameter Units

Carcinogenic PAHs

Benz(a)anthracene ug/l < 0.0034 0.0065 < 0.0033 < 0.0033

Benzo(b)fluoranthene ug/l < 0.0034 c 0.0057 c < 0.0033 c < 0.0033 c

Benzo(k)fluoranthene ug/l < 0.0034 < 0.0033 < 0.0033 < 0.0033

Benzo(a)pyrene ug/l < 0.0034 0.0084 < 0.0033 < 0.0033

Chrysene ug/l < 0.0034 0.025 < 0.0033 < 0.0033

Dibenz(a,h)anthracene ug/l < 0.0034 < 0.0033 < 0.0033 < 0.0033

Indeno(1,2,3-cd)pyrene ug/l < 0.0034 < 0.0033 < 0.0033 < 0.0033

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l < 0.0034 0.0083 0.0061 < 0.0033

Acenaphthene ug/l < 0.0034 0.0075 < 0.0033 < 0.0033

Acenaphthylene ug/l < 0.0034 < 0.0033 < 0.0033 < 0.0033

Anthracene ug/l 0.0049 0.018 0.013 0.016

Benzo(g,h,i)perylene ug/l < 0.0034 0.0034 < 0.0033 < 0.0033

Fluoranthene ug/l 0.0036 0.012 0.0050 < 0.0033

Fluorene ug/l < 0.0034 0.0073 0.0037 < 0.0033

Naphthalene ug/l 0.011 0.018 0.013 0.0044

Phenanthrene ug/l 0.0035 0.041 0.0083 < 0.0033

Pyrene ug/l < 0.0034 0.017 0.0041 < 0.0033

Pentachlorophenol ug/l < 0.30 < 0.29 < 0.29 < 0.29

See Table 3-18 for data qualifiers and footnotes.

Location

Date
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Table 3-17
2016 Water Quality Data

Field Data - All Wells
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN 

Temperature

Specific 

Conductance 

@ 25 ºC pH

Redox 

(oxidation 

potential)

Dissolved 

oxygen Turbidity

deg C umhos/cm pH units mV mg/l NTU

Location Date

U1 2/04/2016 11.57 1047 6.97 134.9 0.60 4.15

U1 6/30/2016 12.67 1127 7.53 -101.2 0.59 4.00

U1 9/12/2016 13.36 1295 7.40 -133.4 1.07 6.39

U1 10/18/2016 13.33 1137 7.31 -124.0 0.52 8.00

U11 10/11/2016 9.03 900 6.47 -47.1 1.42 2.17

U12 10/11/2016 9.17 837 7.11 -49.7 2.15 0.90

U1A 10/18/2016 13.01 1174 7.20 -125.9 0.40 5.11

U2A 10/11/2016 9.20 900 6.87 -51.7 1.11 2.00

U4N 10/11/2016 8.91 890 6.39 -31.7 1.29 2.51

U5 10/11/2016 9.12 751 6.95 -29.4 1.39 1.00

U6N 10/11/2016 9.21 741 6.89 -39.4 1.37 0.99

U7N 10/11/2016 9.14 645 6.97 -51.4 1.39 0.76

S-1A 10/13/2016 12.95 1153 7.39 -149.2 2.25 25.5

S-2 10/13/2016 12.78 1093 7.19 -137.0 1.75 5.05

S-3 10/13/2016 11.33 450 8.19 -125.6 1.37 39.7

W10 10/19/2016 10.37 1112 6.79 -101.2 1.47 47.9

W104 10/20/2016 12.00 1837 7.11 -121.4 0.97 57.1

W127N 10/18/2016 14.93 841 7.23 31.4 4.04 1.47

W130 10/14/2016 13.87 1167 6.90 -84.7 1.67 8.72

W132 10/14/2016 15.60 1493 6.92 146.2 3.41 1.22

W252N 10/19/2016 13.66 611 7.83 -162.3 0.74 39.7

W253 10/11/2016 9.00 617 7.01 -34.3 1.27 5.44

W254 10/18/2016 11.56 671 7.91 -248.1 0.36 3.97

W255 10/11/2016 9.03 683 7.07 -60.1 1.00 0.87

W300SPN 10/18/2016 10.80 737 7.69 -147.9 0.55 0.93

W301 10/20/2016 10.57 937 8.11 67.4 3.11 36.8

W328 10/20/2016 11.43 813 7.85 167.2 2.60 34.4

W6N 6/30/2016 10.29 971 7.51 -74.1 2.01 1.71

W6N 10/14/2016 12.69 1020 6.84 73.7 1.97 1.21

W7 6/30/2016 10.00 1047 7.08 -93.7 0.53 3.71

W7 10/19/2016 12.52 809 7.03 90.4 1.67 8.88

See Table 3-18 for data qualifiers and footnotes.

Parameter

Units
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Table 3-18
 Data Footnotes and Qualifiers

-- Not analyzed/Not available.

N Sample Type: Normal

FD Sample Type: Field Duplicate

ND Not detected.

* Estimated value, QA/QC criteria not met.

b Potential false positive value based on blank data validation procedures.

BQA Barr-applied project specific qualifier: extraction and/or analyses conducted using an alternative method and/or procedure.

BQE Barr-applied project specific qualifier: equipment adjustment.

BQV Barr-applied project specific qualifier: estimated value.

c Coeluting compound.

h EPA recommended sample preservation, extraction or analysis holding time was exceeded. 

Barr Standard Footnotes and Qualifiers
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Table 4-1
2016 Water Quality Data

Comparison to ARARs and TBCs
Upper Aquifer Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN
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U1 U1 U1 U1 U12 U1A U2A U4N U5 U6N U7N

2/04/2016 6/30/2016 9/12/2016 10/18/2016 10/11/2016 10/18/2016 10/11/2016 10/11/2016 10/11/2016 10/11/2016 10/11/2016

N N N N N FD N N N N N N N

Parameter Units

Response 

Action 

Objective

Exceedance Key Bold

Carcinogenic PAHs

Benz(a)anthracene ug/l NA < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.036 < 0.033 0.14 0.47 0.075

Benzo(b)fluoranthene ug/l NA < 0.0033 c < 0.0034 ch < 0.0033 c < 0.0035 c < 0.033 c < 0.033 c < 0.033 c < 0.0033 c 0.035 c < 0.033 c < 0.033 c 0.25 c < 0.033 c

Benzo(k)fluoranthene ug/l NA < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.034 < 0.033 < 0.033 0.083 < 0.033

Benzo(a)pyrene ug/l 0.06
2 < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.035 < 0.033 < 0.033 0.13 < 0.033

Chrysene ug/l NA < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.042 < 0.033 0.052 0.14 < 0.033

Dibenz(a,h)anthracene ug/l NA < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.036 < 0.033 < 0.033 < 0.033 < 0.033

Indeno(1,2,3-cd)pyrene ug/l NA < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.035 < 0.033 < 0.033 0.055 < 0.033

Pentachlorophenol ug/l 0.3
1 < 0.29 < 0.20 h < 0.29 < 0.31 480 570 12 < 0.29 46 110 16 650 53

BaP Equivalent
3 ug/l 0.06

2 ND a ND a ND a ND a ND a ND a ND a ND a 0.082 a ND a 0.015 a 0.21 a 0.0075 a

Hazard Index
4 1 ND a ND a ND a ND a 16000 a 19000 a 400 a ND a 1500 a 3700 a 530 a 22000 a 1800 a

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l < 0.0033 < 0.0034 h < 0.0033 0.0038 5.6 4.7 < 0.033 0.0044 < 0.034 2.2 0.32 8.2 1.9

Acenaphthene ug/l 400
1 0.0047 < 0.0034 h 0.0040 0.0096 79 76 56 0.35 0.76 33 120 28 69

Acenaphthylene ug/l < 0.0033 < 0.0034 h < 0.0033 0.0049 1.6 1.5 0.86 0.012 0.063 0.35 1.3 0.44 0.60

Anthracene ug/l 2000
1 0.011 0.020 h 0.011 0.030 1.4 1.2 0.67 0.062 0.11 0.63 2.2 1.4 1.0

Benzo(g,h,i)perylene ug/l < 0.0033 < 0.0034 h < 0.0033 < 0.0035 < 0.033 < 0.033 < 0.033 < 0.0033 0.041 < 0.033 < 0.033 0.057 < 0.033

Fluoranthene ug/l 300
1 0.0040 0.0051 h 0.0053 0.0067 3.5 3.4 4.5 < 0.012 0.084 0.81 18 10 9.6

Fluorene ug/l 300
1 0.0061 0.0075 h* 0.0067 0.015 * 38 37 23 0.0087 0.050 9.1 57 16 20

Naphthalene ug/l 70
1 0.0082 0.0077 bh 0.0050 0.0097 60 * 43 * 2.9 0.013 0.066 47 2.1 25 32

Phenanthrene ug/l < 0.0033 < 0.0034 h < 0.0033 0.0045 23 20 0.65 0.0071 0.046 4.4 2.8 13 13

Pyrene ug/l 200
1 0.0078 0.0085 h 0.0085 0.013 1.2 1.2 1.9 0.021 0.10 0.29 8.1 5.2 4.2

See Table 3-18 for data qualifiers and footnotes.

Sample Type

Location U11

Date 10/11/2016



Table 4-1
2016 Water Quality Data

Comparison to ARARs and TBCs
Upper Aquifer Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN
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Parameter Units

Response 

Action 

Objective

Exceedance Key Bold

Carcinogenic PAHs

Benz(a)anthracene ug/l NA

Benzo(b)fluoranthene ug/l NA

Benzo(k)fluoranthene ug/l NA

Benzo(a)pyrene ug/l 0.06
2

Chrysene ug/l NA

Dibenz(a,h)anthracene ug/l NA

Indeno(1,2,3-cd)pyrene ug/l NA

Pentachlorophenol ug/l 0.3
1

BaP Equivalent
3 ug/l 0.06

2

Hazard Index
4 1

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l

Acenaphthene ug/l 400
1

Acenaphthylene ug/l

Anthracene ug/l 2000
1

Benzo(g,h,i)perylene ug/l

Fluoranthene ug/l 300
1

Fluorene ug/l 300
1

Naphthalene ug/l 70
1

Phenanthrene ug/l

Pyrene ug/l 200
1

Sample Type

Location

Date

W6N W6N W7 W7 W10 W104 W127N W130 S-1A S-2

6/30/2016 10/14/2016 6/30/2016 10/19/2016 10/19/2016 10/20/2016 10/18/2016 10/14/2016 10/13/2016 10/13/2016

N N N N N N N N N FD N N

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 ch < 0.0033 c < 0.017 ch < 0.067 c < 0.034 c < 0.0037 c < 0.0033 c < 0.0034 c < 0.0034 c < 0.0033 c < 0.0033 c < 0.0033 c

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 0.018 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

200 49 840 1200 200 0.37 < 0.29 < 0.30 0.33 < 0.29 < 0.29 < 0.29

ND a ND a ND a ND a ND a 0.00018 a ND a ND a ND a ND a ND a ND a

6700 a 1600 a 28000 a 40000 a 6700 a 12 a ND a ND a 11 a ND a ND a ND a

< 0.017 h < 0.0033 0.019 h < 0.067 0.13 0.0054 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 0.062 h 0.13 * 35 < 0.0037 0.0053 < 0.0034 < 0.0034 < 0.0033 0.0066 0.0038

< 0.017 h 0.0065 0.025 h < 0.067 0.73 0.013 < 0.0033 < 0.0034 < 0.0034 < 0.0033 0.0049 0.0036

0.16 h 0.14 0.55 h 0.48 0.93 1.9 0.0047 0.013 0.055 0.054 0.024 0.020

< 0.017 h < 0.0033 < 0.017 h < 0.067 < 0.034 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 < 0.0033

< 0.017 h < 0.0033 0.034 h < 0.067 0.30 0.0081 < 0.0033 0.0038 < 0.0034 < 0.0033 < 0.0033 < 0.0033

0.12 h 0.064 1.5 h 1.6 14 0.015 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 0.012

0.020 bh 0.020 0.44 h 0.58 12 0.011 0.0034 0.0047 < 0.0034 < 0.0033 0.0091 0.0067

< 0.017 h < 0.0033 0.95 h 0.91 3.4 < 0.0037 < 0.0033 < 0.0034 < 0.0034 < 0.0033 < 0.0033 0.0040

< 0.017 h < 0.0033 0.029 h < 0.067 0.12 < 0.0037 < 0.0033 0.0038 < 0.0034 < 0.0033 < 0.0033 < 0.0033

See Table 3-18 for data qualifiers and footnotes.

W132
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Table 4-2
2016 Water Quality Data

Comparison to ARARs and TBCs
Middle Sand Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN
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W252N W253 W254 W255

10/19/2016 10/11/2016 10/18/2016 10/11/2016

Parameter Units

Response 

Action 

Objective

Exceedance Key Bold

Carcinogenic PAHs

Benz(a)anthracene ug/l NA < 0.0033 < 0.0065 < 0.0033 17

Benzo(b)fluoranthene ug/l NA < 0.0033 c < 0.0065 c < 0.0033 c 14 c

Benzo(k)fluoranthene ug/l NA < 0.0033 < 0.0065 < 0.0033 4.7

Benzo(a)pyrene ug/l 0.06
2 < 0.0033 < 0.0065 < 0.0033 9.2

Chrysene ug/l NA < 0.0033 < 0.0065 < 0.0033 9.6

Dibenz(a,h)anthracene ug/l NA < 0.0033 < 0.0065 < 0.0033 1.2

Indeno(1,2,3-cd)pyrene ug/l NA < 0.0033 < 0.0065 < 0.0033 4.1

Pentachlorophenol ug/l 0.3
1 < 0.29 < 0.57 < 0.29 14

BaP Equivalent
3 ug/l 0.06

2 ND a ND a ND a 14 a

Hazard Index
4 1 ND a ND a ND a 701 a

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l 0.0054 0.013 < 0.0033 110

Acenaphthene ug/l 400
1 < 0.0033 10 < 0.0033 210

Acenaphthylene ug/l < 0.0033 0.12 < 0.0033 5.0

Anthracene ug/l 2000
1 0.010 0.049 0.0097 10

Benzo(g,h,i)perylene ug/l < 0.0033 < 0.0065 < 0.0033 3.3

Fluoranthene ug/l 300
1 0.0074 0.023 < 0.0033 85

Fluorene ug/l 300
1 0.0066 1.4 < 0.0033 110

Naphthalene ug/l 70
1 0.058 0.028 0.0046 2800

Phenanthrene ug/l 0.012 0.14 < 0.0033 170

Pyrene ug/l 200
1 0.0083 0.012 < 0.0033 48

See Table 3-18 for data qualifiers and footnotes.

Location

Date



Table 4-3
2016 Water Quality Data

Comparison to ARARs and TBCs
Lower Aquifer Wells

Joslyn Manufacturing & Supply Co.
Brooklyn Center, MN
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W300SPN W301 W328 S-3

10/18/2016 10/20/2016 10/20/2016 10/13/2016

Parameter Units

Response 

Action 

Objective

Exceedance Key Bold

Carcinogenic PAHs

Benz(a)anthracene ug/l NA < 0.0034 0.0065 < 0.0033 < 0.0033

Benzo(b)fluoranthene ug/l NA < 0.0034 c 0.0057 c < 0.0033 c < 0.0033 c

Benzo(k)fluoranthene ug/l NA < 0.0034 < 0.0033 < 0.0033 < 0.0033

Benzo(a)pyrene ug/l 0.06
2 < 0.0034 0.0084 < 0.0033 < 0.0033

Chrysene ug/l NA < 0.0034 0.025 < 0.0033 < 0.0033

Dibenz(a,h)anthracene ug/l NA < 0.0034 < 0.0033 < 0.0033 < 0.0033

Indeno(1,2,3-cd)pyrene ug/l NA < 0.0034 < 0.0033 < 0.0033 < 0.0033

Pentachlorophenol ug/l 0.3
1 < 0.30 < 0.29 < 0.29 < 0.29

BaP Equivalent
3 ug/l 0.06

2 ND a 0.0099 a ND a ND a

Hazard Index
4 1 ND a 0.16 a ND a ND a

Non-Carginogenic PAHs

2-Methylnaphthalene ug/l < 0.0034 0.0083 0.0061 < 0.0033

Acenaphthene ug/l 400
1 < 0.0034 0.0075 < 0.0033 < 0.0033

Acenaphthylene ug/l < 0.0034 < 0.0033 < 0.0033 < 0.0033

Anthracene ug/l 2000
1 0.0049 0.018 0.013 0.016

Benzo(g,h,i)perylene ug/l < 0.0034 0.0034 < 0.0033 < 0.0033

Fluoranthene ug/l 300
1 0.0036 0.012 0.0050 < 0.0033

Fluorene ug/l 300
1 < 0.0034 0.0073 0.0037 < 0.0033

Naphthalene ug/l 70
1 0.011 0.018 0.013 0.0044

Phenanthrene ug/l 0.0035 0.041 0.0083 < 0.0033

Pyrene ug/l 200
1 < 0.0034 0.017 0.0041 < 0.0033

See Table 3-18 for data qualifiers and footnotes.

Location

Date



Table 4-4
2016 Hazard Index Summary

All Wells
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN
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U1 U1 U1 U1 U12 U1A U2A U4N U5 U6N U7N

2/04/2016 6/30/2016 9/12/2016 10/18/2016 10/11/2016 10/18/2016 10/11/2016 10/11/2016 10/11/2016 10/11/2016 10/11/2016

N N N N N FD N N N N N N N

Parameter Units

Sample PAH Concentrations

Benz(a)anthracene ug/l 0 0 0 0 0 0 0 0 0.036 0 0.14 0.47 0.075

Benzo(b)fluoranthene ug/l 0 0 0 0 0 0 0 0 0.035 0 0 0.25 0

Benzo(k)fluoranthene ug/l 0 0 0 0 0 0 0 0 0.034 0 0 0.083 0

Benzo(a)pyrene ug/l 0 0 0 0 0 0 0 0 0.035 0 0 0.13 0

Chrysene ug/l 0 0 0 0 0 0 0 0 0.042 0 0.052 0.14 0

Dibenz(a,h)anthracene ug/l 0 0 0 0 0 0 0 0 0.036 0 0 0 0

Indeno(1,2,3-cd)pyrene ug/l 0 0 0 0 0 0 0 0 0.035 0 0 0.055 0

Calculated BaP Equivalents

Benz(a)anthracene ug/l 0 0 0 0 0 0 0 0 0.0036 0 0.014 0.047 0.0075

Benzo(b)fluoranthene ug/l 0 0 0 0 0 0 0 0 0.0035 0 0 0.025 0

Benzo(k)fluoranthene ug/l 0 0 0 0 0 0 0 0 0.00034 0 0 0.00083 0

Benzo(a)pyrene ug/l 0 0 0 0 0 0 0 0 0.035 0 0 0.13 0

Chrysene ug/l 0 0 0 0 0 0 0 0 0.00042 0 0.00052 0.0014 0

Dibenz(a,h)anthracene ug/l 0 0 0 0 0 0 0 0 0.036 0 0 0 0

Indeno(1,2,3-cd)pyrene ug/l 0 0 0 0 0 0 0 0 0.0035 0 0 0.0055 0

BaP Equivalent
3 ug/l 0 0 0 0 0 0 0 0 0.08236 0 0.01452 0.20973 0.0075

Pentachlorophenol ug/l 0 0 0 0 480 570 12 0 46 110 16 650 53

Hazard Index
4 0 0 0 0 16000 19000 400 0 1535 3667 534 21670 1767

See Table 3-18 for data qualifiers and footnotes.

Sample Type

Date

Location U11

10/11/2016



Table 4-4
2016 Hazard Index Summary

All Wells
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN
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Parameter Units

Sample PAH Concentrations

Benz(a)anthracene ug/l

Benzo(b)fluoranthene ug/l

Benzo(k)fluoranthene ug/l

Benzo(a)pyrene ug/l

Chrysene ug/l

Dibenz(a,h)anthracene ug/l

Indeno(1,2,3-cd)pyrene ug/l

Calculated BaP Equivalents

Benz(a)anthracene ug/l

Benzo(b)fluoranthene ug/l

Benzo(k)fluoranthene ug/l

Benzo(a)pyrene ug/l

Chrysene ug/l

Dibenz(a,h)anthracene ug/l

Indeno(1,2,3-cd)pyrene ug/l

BaP Equivalent
3 ug/l

Pentachlorophenol ug/l

Hazard Index
4

Sample Type

Date

Location W6N W6N W7 W7 W10 W104 W127N W130 W252N W253 W254

6/30/2016 10/14/2016 6/30/2016 10/19/2016 10/19/2016 10/20/2016 10/18/2016 10/14/2016 10/19/2016 10/11/2016 10/18/2016

N N N N N N N N N FD N N N

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.018 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.00018 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.00018 0 0 0 0 0 0 0

200 49 840 1200 200 0.37 0 0 0.33 0 0 0 0

6667 1633 28000 40000 6667 12 0 0 11 0 0 0 0

See Table 3-18 for data qualifiers and footnotes.

W132

10/14/2016



Table 4-4
2016 Hazard Index Summary

All Wells
Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN
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Parameter Units

Sample PAH Concentrations

Benz(a)anthracene ug/l

Benzo(b)fluoranthene ug/l

Benzo(k)fluoranthene ug/l

Benzo(a)pyrene ug/l

Chrysene ug/l

Dibenz(a,h)anthracene ug/l

Indeno(1,2,3-cd)pyrene ug/l

Calculated BaP Equivalents

Benz(a)anthracene ug/l

Benzo(b)fluoranthene ug/l

Benzo(k)fluoranthene ug/l

Benzo(a)pyrene ug/l

Chrysene ug/l

Dibenz(a,h)anthracene ug/l

Indeno(1,2,3-cd)pyrene ug/l

BaP Equivalent
3 ug/l

Pentachlorophenol ug/l

Hazard Index
4

Sample Type

Date

Location W255 W300SPN W301 W328 S-1A S-2 S-3

10/11/2016 10/18/2016 10/20/2016 10/20/2016 10/13/2016 10/13/2016 10/13/2016

N N N N N N N

17 0 0.0065 0 0 0 0

14 0 0.0057 0 0 0 0

4.7 0 0 0 0 0 0

9.2 0 0.0084 0 0 0 0

9.6 0 0.025 0 0 0 0

1.2 0 0 0 0 0 0

4.1 0 0 0 0 0 0

1.7 0 0.00065 0 0 0 0

1.4 0 0.00057 0 0 0 0

0.047 0 0 0 0 0 0

9.2 0 0.0084 0 0 0 0

0.096 0 0.00025 0 0 0 0

1.2 0 0 0 0 0 0

0.41 0 0 0 0 0 0

14.053 0 0.00987 0 0 0 0

14 0 0 0 0 0 0

701 0 0.16 0 0 0 0

See Table 3-18 for data qualifiers and footnotes.



1 (HRL) Health Risk Limit. Minnesota Rules 4717.7100 to 4717.7800.

2 (HBV) Health Based Value. Minnesota Department of Health (MDH) developed Health Based Value (HBV) for Benzo(a)pyrene of 0.06 ug/L.

3 Total BaP equivalence calculated using zero for the detection limit on the non detected compounds.

Benzo(a) Pyrene (BaP) Equivalence - Relative Potency Factors from USEPA, 1993, EPA/600/R-93/089

Site Conc. Relative BaP

CAS No. (mg/kg) Potency Equivalent

dry weight Factor (mg/kg)

Benzo(a)anthracene 56553 0.000 0.1 0.000

Benzo(b)fluoranthene 205992 0.000 0.1 0.000

Benzo(k)Fluoranthene 207089 0.000 0.01 0.000

Benzo(a)pyrene 50328 0.000 1 0.000

Chrysene 218019 0.000 0.01 0.000

Dibenz(a,h)anthracene 53703 0.000 1 0.000

Indeno(1,2,3-cd)pyrene 193395 0.000 0.1 0.000

Total BaP equivalence = 0.000

compare this value 

to the BaP criteria

4 Hazard Index Calculation =

B(a)P Equivalent + Pentachlorophenol

0.06 0.3

See Table 3-18 for additional data qualifiers and footnotes.



Table 4-5

2016 and Historical Summary of PCP and PAH Removal by OU1 & OU2 Wells

Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN

Date

Volume 

Removed by 

Pumpout 

System 

(gallons)

Total cPAH 

Concentration 

(ug/L)

Mass of 

cPAHs* 

Removed 

(lbs)

Total PAH 

Concentration** 

(ug/L)

Mass of 

PAHs 

Removed 

(lbs)

PCP 

Concentration 

(ug/L)

Mass of 

PCP 

Removed 

(lbs)

1st Quarter 2016 15,722,440 ND 0.00 60 7.9 250 33

2nd Quarter 2016 17,781,480 ND 0.00 130 19.3 310 46

3rd Quarter 2016 17,304,830 ND 0.00 49 7.1 260 38

4th Quarter 2016 16,704,530 ND 0.00 67 9.3 330 46

Total 2016 67,513,280 0.00 44 162

Total 2015 73,464,380 0.00 29 147

Total 2014 66,520,220 0.00 28 136

Total 2013 70,269,730 0.00 49 168

Total 2012 71,278,450 0.00 38 166

Total 2011 75,591,335 0.00 41 177

Total 2010 66,756,630 0.00 68 190

Total 2009 71,591,110 0.00 64 220

Total 2008 67,016,341 0.00 58 235

Total 2007 72,387,704 0.00 69 244

Total 2006 69,871,530 0.00 62 178

Total 2005 84,200,690 0.00 54 214

Total 2004 81,794,430 0.00 111 267

Total 2003 86,174,040 0.00 126 429

Total 2002 77,231,770 0.00 107 444

Total 2001 63,925,430 0.97 78 320

Total 2000 66,833,790 8.36 193 341

Total 1999 54,022,380 0.00 62 331

Total 1998 65,465,040 0.00 72 337

Total 1997 61,962,020 9.72 700 507

Total 1996 67,609,091 2.13 115 761

Total 1995 71,469,880 0.30 156 495

Total 1994 60,076,669 2.04 162 725

Total 1993 79,877,815 2.41 230 764

Total 1992 86,723,040 0.00 157 833

Total 1991 88,091,420 2.64 275 782

Total 1990 85,174,190 0.77 153 586

Total 1989 62,787,740 4.17 230 564

Total Cumulative 2,015,680,145 33 3,528 10,723

ND Not detected.

* cPAHs are as follows:  benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, benzo(k)fluoranthene, 

  indeno(123cd)pyrene, and dibenzo(ah)anthracene

** Using EPA Method 8270-L 

Notes:  PAH, cPAH, and pentachlorophenol concentrations are from pumpout system effluent sampling results (Table 3-5).

Volume removed by pumpout system obtained from Table 3-2.

Page 1 of 1
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Table 4-6

Evaluation of Middle Sand Pumping Performance 

Joslyn Manufacturing & Supply Company 

Brooklyn Center, MN

Step 1: Calculate Lower Aquifer Head beneath wells 253 and 255 (ft, MSL)

Actual Actual

Well 300 SPN Well 253 Well 255 Well 328

1/6/2016 848.01 848.41 848.58 849.15

2/1/2016 847.66 848.06 848.23 848.80

2/29/2016 847.59 847.98 848.15 848.70

4/1/2016 847.81 848.20 848.37 848.93

5/2/2016 848.06 848.47 848.64 849.22

6/1/2016 847.79 848.18 848.35 848.90

7/1/2016 847.16 847.58 847.76 848.35

8/5/2016 848.24 848.65 848.82 849.40

9/8/2016 848.90 848.95 848.97 849.03

9/30/2016 849.18 849.59 849.77 850.35

10/10/2016 848.96 849.34 849.51 850.05

11/8/2016 848.61 849.01 849.18 849.74

12/1/2016 848.91 849.31 849.48 850.04

Notes

Actual values are from field measurements of water levels in ft, MSL. 

Projected levels  are calculated as:

    Projected levels below Well 253 =  (well 328 level - well 300SPN level)*0.35 + well 300SPN level - ft, MSL

    Projected levels below Well 255 =  (well 328 level - well 300SPN level)*0.50 + well 300SPN level - ft, MSL

The formulas were derived from the September 29, 2009 potentiometric surface map.

Step 2:  Compare "Projected Lower Aquifer Head (Target)" Calculated Above to 

"Actual Measured Head in Middle Sand Observation Well"

Actual Target Target Actual

253 253 255 255 Delta Evaluation

1/6/2016 849.08 848.41 -- -- -0.67

2/1/2016 848.78 848.06 -- -- -0.72

2/29/2016 848.71 847.98 -- -- -0.73

4/1/2016 -- -- 848.37 848.19 0.18 Upward Gradient

5/2/2016 849.28 848.47 -- -- -0.81

6/1/2016 849.03 848.18 -- -- -0.85  

7/1/2016 848.18 847.58 -- -- -0.60  

8/5/2016 849.18 848.65 -- -- -0.53

9/8/2016 849.68 848.95 -- -- -0.73

9/30/2016 -- -- 849.77 849.71 0.05 Upward Gradient

10/10/2016 851.28 849.34 -- -- -1.94

11/8/2016 849.48 849.01 -- -- -0.47

12/1/2016 849.73 849.31 -- -- -0.42

Notes "Delta" is the head difference between the middle sand and the lower aquifer beneath

the observation well. A negative value indicates downward flow at the oservation well.

The goal is maintain a near zero head between the middle sand and the lower aquifer.

Projected Lower Aquifer

Potentiometric level below

P:\Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Tables\Table 4-6 2016 middle sand evaluation.xls



Table 4-7

2016 and Historical Summary PCP and PAH Removal by DNAPL Recovery System (OU-3)

Joslyn Manufacturing & Supply Co.

Brooklyn Center, MN

Volume Weight Weight of Weight of Weight of

DNAPL DNAPL Total cPAH cPAHs Total PAH PAHs PCP PCP

Year Removed Removed Concentration Removed Concentration Removed Concentration Removed

(gallons) (pounds) (mg/L) (lbs.) (mg/L) (lbs.) (mg/L) (lbs.)

2016 0 0 20,600 0 171,300 0 170 0.00

2015 558 5,079 20,600 88 171,300 731 170 0.73

2014 421 3,832 20,600 66 171,300 552 170 0.55

2013 660 6,007 20,600 104 171,300 865 170 0.86

2012* 569 5,179 20,600 90 171,300 746 170 0.74

2011 188 1,711 20,600 30 171,300 246 170 0.24

2010 336 3,058 20,600 53 171,300 440 170 0.44

2009 326 2,967 20,600 51 171,300 427 170 0.42

2008 327 2,976 20,600 52 171,300 429 170 0.43

2007 105 956 20,600 17 171,300 138 170 0.14

2006 707 6,435 20,600 111 171,300 927 170 0.92

2005 876 7,973 20,600 138 171,300 1,148 170 1.14

2004 870 7,918 20,600 137 171,300 1,140 170 1.13

2003 1,515 13,789 20,600 239 171,300 1,986 170 1.97

2002 1,928 17,548 20,600 304 171,300 2,527 170 2.51

2001 2,026 18,440 20,600 319 171,300 2,655 170 2.64

2000 1,045 9,511 20,600 165 171,300 1,370 170 1.36

1999 1,258 11,450 20,600 198 171,300 1,649 170 1.64

1998 1,712 15,582 20,600 270 171,300 2,244 170 2.23

1997 1,205 10,967 20,600 190 171,300 1,579 170 1.57

1996 78 710 20,600 12 171,300 102 170 0.10

16,710 152,086 2,634 21,901 22

Note:  1) Concentrations are taken from 1987 and 1989 DNAPL analyses.

          2) DNAPL Specific Gravity = 1.09

          3) Weight of PAHs based on EPA method 8270 analysis. Remaining mass of DNAPL made up of other organic compounds.

          4) cPAHs are as follows: benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, benzo(k)fluoranthene, 

                indeno(123cd)pyrene, and dibenzo(ah)anthracene

          5) Volume DNAPL removed was calculated based on volume of DNAPL in tank on December 1, 2015 and December 27, 2016 (Table 3-7).  

          6) *Volume DNAPL removed in 2012 was corrected in the 2016 report from 780 to 569.

Cumulative Amount 

Removed

Page 1 of 1
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Table 5-1 
 

Recommended 2017 Monitoring Program 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 
 

Monitoring Station 
Identification Type 

Response Action Monitoring Schedule

Water Level Water Quality  Flow Rate

   Shallow Upper Aquifer Wells

S1A Monitoring Well Quarterly Fall  NA 

W2N Monitoring Well Annually None NA 

W6N Monitoring Well Quarterly Spring, Fall  NA 

W7 Monitoring Well Quarterly Spring, Fall NA 

W10 Monitoring Well Annually Fall  NA 

W101 Monitoring Well Quarterly None NA 

W104 Monitoring Well Quarterly Fall  NA 

W125N Monitoring Well Annually None NA 

W126 Monitoring Well Annually None NA 

W127N Monitoring Well Annually Fall NA 

W129 Monitoring Well Quarterly None NA 

W130 Monitoring Well Quarterly Fall  NA 

W132 Monitoring Well Quarterly Fall  NA 

U1 Monitoring Well/Pumpout Well-Off Quarterly Quarterly Monthly if on 

U1A Monitoring Well/Pumpout Well-Off Annually Fall Monthly if on 

U2A Pumpout Well Annually Fall (g.o) Monthly 

U4N  Pumpout Well Annually Fall (o)  Monthly 

U5 Pumpout Well Annually* Fall (o) Monthly 

U6N Pumpout Well Annually Fall (o) Monthly 

U7N Pumpout Well Annually Fall (o) Monthly 

U8 Monitoring Well/Pumpout Well-Off  Annually None Monthly if on 

U11 Pumpout Well Annually Fall (g,o) Monthly 

U12 Pumpout Well Annually Fall (g,o) Monthly 

Mid-Depth Upper Aquifer Wells

W201 Monitoring Well Annually None NA 

S2 Monitoring Well Annually Fall  NA 

Middle Sand Wells

W252N Monitoring Well Annually Fall  NA 

W253 Pumpout Well Monthly Fall (o) Monthly 

W254 Monitoring Well Annually Fall  NA 

W255 Pumpout Well Monthly Fall (o) Monthly 

Lower Aquifer Wells

W300 SPN  Monitoring Well Monthly Fall  NA 

W301 Monitoring Well Annually Fall  NA 

W328 Monitoring Well Monthly Fall  NA 

S3 Monitoring Well Annually Fall  NA 



Page 2 of 2 
2/22/2017 
P:\Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Tables\Table 5-1 Recommended 2017 Monitoring 
Program.docx 

Table 5-1 (continued) 
 

Recommended 2017 Monitoring Program 
Joslyn Manufacturing and Supply Company 

Brooklyn Center, MN 

 
Monitoring Station 

Identification Type 

Response Action Monitoring Schedule

Water Level Water Quality  Flow Rate

Surface Water Monitoring Locations

Twin Lake Surface Water Quarterly None NA 

NE Drain Surface Water NA None None 

Storm Sewer Outlet Surface Water NA None None 

Upstream Shingle 
Creek 

Surface Water NA None None 

Pumpout System

Oil/Water Separator Effluent None Quarterly (c) Monthly 
(calc.) 

Tank Fluid Surface Oil Depth Quarterly NA NA 

DNAPL Recovery System

W251 DNAPL Recovery Well 

 Air/water interface 

 Oil/water interface 

 Bottom of well/sediment 

 
Monthly 
Monthly 
Monthly 

 
None 

 
Annual 
calculation 

DNAPL Tank Storage Tank 

 Air/water interface 

 Oil/water interface 

 
Monthly 
Monthly 

 
None 

 
Monthly 
(calc.) 
Monthly 
(calc.) 

 
 

Notes: 

The Recommended 2017 Monitoring Program is the same as the 2016 Monitoring Program. 
 
Sample analyzed by enhanced GC/MS unless otherwise noted. 
(c) Sample analyzed using standard level 8270 
(f) Samples collected when flowing.   
(g) Additional samples collected quarterly when discharge lines are cleaned (TSS, COD and pH). 
(o) Collected from operating well. 
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Table 5-2 
 

2017 Maintenance Schedule 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, Minnesota 

 

Weekly and Ongoing Maintenance: 

 Complete one site visit/inspection per week. 

 Perform flow reading and basic system checks. 

 Respond to system-faxed alarm reports and troubleshoot as needed. 

 Pick up trash or debris around control building.  

 Inspect control building area for damage or vandalism. 

 Inspect U1A area fence for damage or vandalism. 

 Inspect building interior and control panel for problems. 

 Remove snow from control building parking area and sidewalk as needed. 

 Fill out a system log sheet including safety log and deliver to office for filing. 

 Inspect fenced West Area for signs of trespassing or storm damage. 
 

Routine Quarterly Maintenance: 

 Monitor air quality in water treatment vault using a four gas air monitoring instrument. 

 Inspect copper transfer lines inside the water treatment vault for leakage. 

 Inspect DNAPL tank vault for water infiltration. Remove water as needed. Replace 
caulking and seals as necessary. 

 Test DNAPL storage tank high level shutdown float and Oil/water treatment tank high 
level shutdown float for proper operation. 

 Assess well flows and schedule quarterly line pigging and pump maintenance as 
needed with T.L. Stevens. 

 Implement regular treatments of chlorine tablets or granules on wells U2A, U4N, U11 
and U12 to reduce iron bacteria buildup. 
  

Semiannual Maintenance: 

 Change air compressor oil and filter (1st and 3rd quarters, or as needed) 
 

Annual Maintenance: 

 Meet with City and test high water alarms in sanitary sewer manhole on Azelia 
Avenue and sanitary sewer lift station south of Building 3 (Spring). 

 Redevelop wells U2A, U4N, U6N, U11 and U12 (and other wells where needed) with 
high pressure jetting and surging, as needed to improve flow rates. 

 

Notes:   

Site visit frequency may be decreased with consistent problem free operation. 

DNAPL tank and vault will not require maintenance when the system is shut off. The DNAPL system 

inspection and maintenance requirements may change when containment equipment is replaced. 
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Figure 3-1  
PCP in Tank Effluent

MCES Permit Limit for Individual Organic Compound Discharge
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Historical DNAPL Storage Tank Volumes
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SIMULATED PIEZOMETRIC SURFACE 
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Figure 4-10
PAH concentration at Well 253

Acenaphthene Naphthalene

Note: Non-detects = 1x their value.
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Figure 4-11
PAH concentration at Well 255

Acenaphthene Naphthalene

Non-detects = 1x their value.
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Historical Groundwater Levels and Water Quality Data 
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location P1 P12 P13 P15 P2 P23 P3 P4 P5 P6 S-1 S-1A S-2 TWINLK U1 U1A U2 U2A U3 U4 U4N U5 U6

12/11/1984 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/28/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/29/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/25/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/26/1985 -- 845.40 845.70 -- -- 846.04 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/27/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/28/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/12/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/6/1985 -- 844.67 844.27 847.10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/16/1985 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/22/1985 -- -- -- -- -- 846.10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/26/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/4/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.79 -- -- -- -- -- -- -- -- --

3/18/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/20/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/2/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/3/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/4/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/24/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/25/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/26/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/9/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/10/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/11/1986 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/17/1987 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.13 -- -- -- -- -- -- -- -- --

5/4/1987 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.50 -- -- -- -- -- -- -- -- --

7/13/1987 -- -- -- -- -- -- -- -- -- -- -- -- -- 849.34 -- -- -- -- -- -- -- -- --

11/3/1987 -- -- -- -- -- -- -- -- -- -- -- -- -- 840.96 -- -- -- -- -- -- -- -- --

2/1/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.92 -- -- -- -- -- -- -- -- --

2/22/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/23/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/25/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/29/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10/3/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/5/1988 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 845.32 -- 845.82 -- 846.20 846.56 -- 846.66 847.10

1/16/1989 -- -- -- -- 845.44 -- 845.71 -- 845.86 846.65 -- -- -- -- 845.02 -- 845.46 -- 845.86 846.18 -- 846.20 853.34

2/1/1989 -- -- -- -- 845.09 -- 845.49 -- 845.49 846.30 -- -- -- -- 844.70 -- 845.17 -- 845.52 845.89 -- 845.84 846.31

2/2/1989 -- -- -- -- 845.07 -- 845.25 -- 845.25 846.14 -- -- -- -- 843.92 -- 844.96 -- 844.95 840.55 -- 828.62 845.59

2/3/1989 -- -- -- -- 844.98 -- -- -- 845.16 846.11 -- -- -- -- -- -- -- -- -- -- -- -- --

2/4/1989 -- -- -- -- 844.97 -- -- -- 845.16 846.13 -- -- -- -- -- -- -- -- -- -- -- -- --

2/5/1989 -- -- -- -- 844.97 -- 845.07 -- 845.09 846.03 -- -- -- -- 843.83 -- 844.83 -- 844.76 840.52 -- -- 845.46

2/6/1989 -- -- -- -- 844.97 -- 845.08 -- 845.10 846.03 -- -- -- -- 843.79 -- 844.87 -- 844.76 840.56 -- -- 845.46
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2/7/1989 -- -- -- -- 844.97 -- 845.08 -- 845.09 846.13 -- -- -- -- 843.79 -- 844.89 -- 844.76 840.54 -- -- 845.45

2/27/1989 -- -- -- -- 844.67 -- 844.76 -- 844.79 845.70 -- -- -- 849.88 843.89 -- 844.54 -- 844.67 840.48 -- -- 844.28

3/9/1989 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/10/1989 -- -- -- -- 844.57 -- 844.68 -- 844.68 845.69 -- -- -- -- 843.81 -- 844.51 -- 844.40 845.17 -- -- 842.62

3/31/1989 -- -- -- -- 845.02 -- 845.13 -- 845.21 -- -- -- -- 851.20 844.22 -- 845.00 -- 844.87 845.69 -- -- 835.22

4/14/1989 -- -- -- -- 845.73 -- 845.90 -- 845.97 847.19 -- -- -- 851.00 845.04 -- 845.73 -- 845.63 846.43 -- -- --

4/28/1989 -- -- -- -- 846.08 -- 846.25 -- 846.28 847.59 -- -- -- 850.98 845.27 -- 845.99 -- 845.93 -- -- -- --

5/12/1989 -- -- -- -- 846.68 -- 846.64 -- 846.68 847.99 -- -- -- 851.18 845.65 -- 846.38 -- 846.32 -- -- -- --

5/31/1989 -- -- -- -- 846.84 -- 847.01 -- 847.00 848.30 -- -- -- 851.29 846.02 -- 846.80 -- 846.88 -- -- -- --

6/6/1989 -- -- -- -- 847.27 -- 847.46 -- 847.47 848.56 -- -- -- 851.45 846.18 -- 846.88 -- 847.11 846.56 -- -- 847.82

6/29/1989 -- -- -- -- 846.95 -- 847.12 -- 847.13 848.13 -- -- -- 850.64 846.25 -- 846.87 -- 846.80 844.20 -- 840.83 847.23

7/18/1989 -- -- -- -- 846.61 -- 846.75 -- 846.76 847.85 -- -- -- 850.52 845.47 -- 846.51 -- 846.41 843.51 -- 840.87 846.68

8/2/1989 -- -- -- -- 846.45 -- 846.65 -- 846.65 847.60 -- -- -- 850.28 845.02 -- 846.36 -- 846.34 844.25 -- 839.87 846.67

9/5/1989 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/29/1989 -- -- -- -- 846.12 -- 846.33 -- 846.39 847.42 -- -- -- 849.88 845.16 -- 846.04 -- 846.02 844.05 -- 840.91 849.58

11/3/1989 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/1/1989 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/1990 -- -- -- -- 844.59 -- 844.75 -- 844.81 845.73 -- -- -- 849.24 843.59 -- 844.23 -- 844.41 841.01 -- -- 848.57

2/2/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/9/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/2/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/1/1990 -- -- -- -- 846.00 -- 846.27 -- 846.28 847.71 -- -- -- 850.84 844.22 -- 845.92 -- 845.96 844.51 -- 847.53 850.77

6/4/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/22/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 847.97 -- -- -- -- -- --

9/7/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10/29/1990 -- -- -- -- 847.03 -- 847.10 -- 847.14 -- -- -- -- 850.88 846.16 -- 846.78 -- 846.55 845.09 -- 834.01 850.09

12/6/1990 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/10/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/7/1991 -- -- -- -- 845.45 -- 845.47 -- 845.55 -- -- -- -- 850.60 844.18 -- 845.20 -- 844.90 842.30 -- 838.04 849.61

3/11/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/14/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/14/1991 -- -- -- -- 848.62 -- 850.32 -- 850.33 -- -- -- -- -- 845.28 -- 849.53 -- 847.88 849.24 -- 839.08 852.82

7/12/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/20/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/16/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/30/1991 -- -- -- -- 850.19 -- 850.14 -- 850.17 -- -- -- -- 851.64 848.62 -- 849.89 -- 849.58 849.63 -- -- 851.86

10/16/1991 -- -- -- -- 849.76 -- 849.71 -- 849.74 -- -- -- -- 851.50 848.53 -- 849.51 -- 849.16 849.29 -- -- 852.00

11/19/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/12/1991 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/6/1992 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/4/1992 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/30/1992 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location P1 P12 P13 P15 P2 P23 P3 P4 P5 P6 S-1 S-1A S-2 TWINLK U1 U1A U2 U2A U3 U4 U4N U5 U6

4/24/1992 -- -- -- -- 849.69 -- 849.66 -- 849.69 -- -- -- -- 851.74 846.51 -- 849.54 -- 849.18 845.89 -- -- 851.31

6/17/1992 -- -- -- -- 849.43 -- 849.36 -- 849.38 -- -- -- -- 852.01 849.27 -- 849.31 -- 848.85 846.60 -- 850.09 850.97

9/3/1992 -- -- -- -- 849.46 -- 849.38 -- 849.40 -- -- -- -- 851.65 846.72 -- 849.36 -- 848.88 848.87 -- 849.94 855.80

10/12/1992 -- -- -- -- 849.74 -- 849.71 -- 838.72 -- -- -- -- 851.89 849.96 -- 849.63 -- 849.17 844.98 -- 850.28 851.47

1/13/1993 -- -- -- -- 848.83 -- 848.83 -- 848.84 -- -- -- -- 851.81 846.28 -- 848.64 -- 848.28 845.49 -- 855.86 851.32

4/13/1993 -- -- -- -- 849.01 -- 849.01 -- 849.05 -- -- -- -- 851.87 847.05 -- 848.78 -- 848.46 846.47 -- 843.45 850.10

7/19/1993 -- -- -- -- 850.65 -- 850.67 -- 850.68 -- -- -- -- 852.01 848.75 -- 850.46 -- 850.04 848.37 -- 847.19 853.80

10/18/1993 -- -- -- -- 849.79 -- 849.74 -- 849.75 -- -- -- -- 851.73 849.73 -- 849.69 -- 849.11 846.75 -- 848.76 852.65

2/5/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.99 846.76 -- 848.89 -- 849.46 846.25 -- 849.78 852.31 *

5/31/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.79 849.02 -- 850.59 -- 851.06 846.98 -- 851.01 853.62 *

8/1/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.55 848.25 -- 849.24 -- 848.81 845.89 -- 855.99 * 849.49

9/28/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.67 842.35 -- 849.12 -- 849.43 845.75 -- 845.90 849.65

2/1/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.61 847.96 -- 848.27 -- 847.68 844.38 -- 847.35 849.33

4/3/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.78 849.01 -- 849.14 -- 848.17 845.41 -- 847.69 849.71

7/6/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.34 849.96 -- 850.19 -- 849.47 850.77 -- 850.87 854.30

10/18/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.79 849.26 -- 849.52 -- 848.75 847.96 -- 835.41 * 851.99

2/8/1996 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.69 847.97 -- -- -- 847.97 846.50 -- 841.86 850.58

4/24/1996 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.75 848.63 -- 849.13 -- -- -- -- -- --

5/14/1996 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/6/1996 -- -- -- -- -- -- -- -- -- -- -- -- -- 848.04 848.32 -- 848.60 -- -- -- -- -- --

10/1/1996 843.07 -- -- -- 848.09 -- 848.14 848.15 848.14 -- -- -- -- 851.49 846.14 -- 848.13 -- 847.99 845.22 -- 848.97 846.28

1/2/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.79 -- 847.66 -- 848.76 -- -- -- -- --

3/31/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.97 847.33 -- 849.78 -- -- 847.20 -- 842.61 851.33

7/9/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.18 849.79 841.92 850.15 849.08 -- -- -- -- --

9/12/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.81 850.22 848.46 850.55 848.57 -- -- -- -- --

10/1/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.71 850.09 848.33 850.39 848.26 849.29 847.30 -- 844.54 851.72

1/7/1998 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.57 -- -- -- -- -- -- -- -- --

4/1/1998 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.57 -- -- -- -- -- -- -- -- --

7/1/1998 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.07 -- -- -- -- -- -- -- -- --

11/18/1998 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.76 848.65 848.50 848.96 848.21 847.67 846.75 -- 843.66 847.32

2/25/1999 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.57 -- -- -- -- -- -- -- -- --

5/31/1999 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.82 -- -- -- -- -- -- -- -- --

11/15/1999 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.84 848.39 848.41 851.63 847.73 847.33 849.20 -- 840.85 --

3/1/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.34 -- -- -- -- -- -- -- -- --

6/2/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.59 -- -- -- -- -- -- -- -- --

9/6/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.09 -- -- -- -- -- -- -- -- --

9/26/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 849.22 -- 849.45 -- 849.86 -- 836.48 --

9/27/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.79 -- 849.08 -- -- -- -- -- --

9/28/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/6/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.69 -- -- -- -- -- -- -- -- --

7/3/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.74 -- -- -- -- -- -- -- -- --

10/16/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.60 -- 847.77 -- 848.28 -- 846.58 -- 836.85 --

10/17/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location P1 P12 P13 P15 P2 P23 P3 P4 P5 P6 S-1 S-1A S-2 TWINLK U1 U1A U2 U2A U3 U4 U4N U5 U6

10/19/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 849.08 -- -- -- -- -- -- -- --

12/15/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.65 850.00 850.66 -- -- -- 844.64 -- 837.50 --

1/31/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 835.49 --

2/28/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.39 -- -- -- -- -- -- -- 834.04 --

3/26/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.16 --

4/8/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/29/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.99 -- -- -- -- -- -- -- 834.34 --

5/15/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/30/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 835.71 --

6/30/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 836.12 --

7/1/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/2/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.34 -- -- -- -- -- -- -- 831.30 --

8/30/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 831.26 --

9/30/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 831.29 --

10/28/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.71 849.95 848.30 -- 852.12 -- -- 849.81 832.71 --

12/3/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.59 --

12/30/2002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 849.02 832.78 --

2/4/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.92 831.18 --

3/3/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.77 -- -- -- -- -- -- 848.71 831.12 --

4/1/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.64 832.26 --

5/2/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.65 832.14 --

6/7/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.04 -- -- -- -- -- -- 849.39 831.29 --

7/2/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 850.01 831.24 --

8/4/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.74 831.15 --

9/2/2003 -- -- -- -- -- -- -- -- -- -- 844.16 -- -- -- -- -- -- -- -- -- -- -- --

9/3/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.97 -- -- -- -- -- -- 846.60 831.33 --

9/4/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/9/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/22/2003 -- -- -- -- -- -- -- -- -- -- 842.39 -- -- -- -- 842.46 -- 837.21 -- -- 844.83 832.45 --

9/25/2003 -- -- -- -- -- -- -- -- -- -- 842.37 -- -- -- -- -- -- -- -- -- -- -- --

9/27/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10/2/2003 -- -- -- -- -- -- -- -- -- -- 843.19 -- -- -- -- -- -- -- -- -- -- -- --

10/6/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10/13/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 844.87 832.49 --

11/3/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 845.95 831.54 --

12/16/2003 -- -- -- -- -- -- -- -- -- -- 845.37 -- -- 850.47 845.75 839.87 -- 841.27 -- -- 845.75 833.36 --

1/9/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.52 -- -- -- -- -- -- 845.95 -- --

2/3/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.81 --

3/9/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 831.35 --

4/1/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.07 -- -- -- -- -- -- 846.60 833.47 --

5/10/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.63 --

6/7/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.31 --

6/30/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.35 --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location P1 P12 P13 P15 P2 P23 P3 P4 P5 P6 S-1 S-1A S-2 TWINLK U1 U1A U2 U2A U3 U4 U4N U5 U6

8/2/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.47 -- -- -- -- -- -- 847.91 834.41 --

8/31/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.37 --

10/6/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.01 --

10/18/2004 -- -- -- -- -- -- -- -- -- -- 847.47 -- -- 851.42 850.25 839.07 -- 849.87 -- -- 848.65 849.31 --

11/2/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 836.36 --

12/1/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 841.21 --

1/5/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.21 --

2/2/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.47 -- -- -- -- -- -- -- 848.81 --

3/3/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.81 --

4/1/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.88 --

5/4/2005 -- -- -- -- -- -- -- -- -- -- 847.72 -- -- 851.52 -- -- -- -- -- -- -- 834.51 --

6/3/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.40 --

7/7/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.11 --

8/5/2005 -- -- -- -- -- -- -- -- -- -- 847.92 -- -- 851.47 -- -- -- -- -- -- -- 832.81 --

9/1/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.51 --

10/7/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- 853.17 -- -- -- -- -- -- -- 834.76 --

10/21/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- 852.07 -- -- -- -- -- -- -- -- --

11/2/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- 851.87 -- -- -- -- -- -- -- 834.48 --

11/7/2005 -- -- -- -- -- -- -- -- -- -- 848.47 -- -- -- 852.15 839.42 -- 845.46 -- -- 848.35 -- --

12/12/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 835.08 --

1/9/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.43 --

2/10/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.93 --

3/1/2006 -- -- -- -- -- -- -- -- -- -- -- -- 847.52 -- -- -- -- -- -- -- -- -- --

3/19/2006 -- -- -- -- -- -- -- -- -- -- 847.81 -- -- 851.72 -- -- -- -- -- -- -- 832.91 --

4/14/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 844.86 --

5/9/2006 -- -- -- -- -- -- -- -- -- -- 848.92 -- -- 853.02 -- -- -- -- -- -- -- 845.56 --

6/5/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.21 --

7/7/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.98 --

8/15/2006 -- -- -- -- -- -- -- -- -- -- 847.47 -- -- 851.62 -- -- -- -- -- -- -- 834.51 --

9/6/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.42 --

10/9/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.35 --

10/16/2006 -- -- -- -- -- -- -- -- -- -- 847.42 -- 847.92 851.47 851.65 839.47 -- 843.97 -- -- 847.70 833.35 --

11/14/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.44 --

12/7/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 830.99 --

1/2/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.66 --

2/12/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.48 --

3/12/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.66 --

3/15/2007 -- -- -- -- -- -- -- -- -- -- 846.92 -- -- 852.42 -- -- -- -- -- -- -- -- --

4/10/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 834.10 --

5/11/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.94 --

6/8/2007 -- -- -- -- -- -- -- -- -- -- 847.87 -- -- 851.72 -- -- -- -- -- -- -- 833.71 --

6/28/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 833.14 --

8/7/2007 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 832.89 --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location P1 P12 P13 P15 P2 P23 P3 P4 P5 P6 S-1 S-1A S-2 TWINLK U1 U1A U2 U2A U3 U4 U4N U5 U6

9/12/2007 -- -- -- -- -- -- -- -- -- -- 846.92 -- -- 851.47 -- -- -- -- -- -- -- 833.11 --

11/6/2007 -- -- -- -- -- -- -- -- -- -- 848.02 -- 848.62 851.97 852.45 849.60 -- 845.16 -- -- 848.53 832.97 --

3/19/2008 -- -- -- -- -- -- -- -- -- -- 846.97 -- -- 851.57 851.20 -- -- -- -- -- -- -- --

6/14/2008 -- -- -- -- -- -- -- -- -- -- 848.32 -- -- 852.47 -- -- -- -- -- -- -- -- --

9/4/2008 -- -- -- -- -- -- -- -- -- -- 847.25 -- -- 851.27 -- -- -- -- -- -- -- -- --

10/6/2008 -- -- -- -- -- -- -- -- -- -- 847.02 -- 847.57 851.57 851.65 848.52 -- 842.97 -- -- 847.55 833.01 --

2/25/2009 -- -- -- -- -- -- -- -- -- -- 846.12 -- -- 851.62 -- -- -- -- -- -- -- -- --

6/11/2009 -- -- -- -- -- -- -- -- -- -- 846.32 -- -- 850.47 -- -- -- -- -- -- -- -- --

9/29/2009 -- -- -- -- -- -- -- -- -- -- -- -- 846.37 850.56 850.15 844.67 -- 849.04 -- -- 844.75 840.22 --

3/9/2010 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.97 849.80 -- -- -- -- -- -- -- --

6/4/2010 -- -- -- -- -- -- -- -- -- -- -- 847.03 -- 850.72 847.14 -- -- -- -- -- -- 837.51 --

8/9/2010 -- -- -- -- -- -- -- -- -- -- -- -- -- 850.96 847.74 -- -- -- -- -- -- 834.14 --

10/5/2010 -- -- -- -- -- -- -- -- -- -- -- 848.21 848.22 851.65 848.49 848.13 -- 850.87 -- -- 846.17 838.50 --

3/22/2011 -- -- -- -- -- -- -- -- -- -- -- 847.78 -- 851.92 847.99 -- -- -- -- -- -- 834.61 --

6/6/2011 -- -- -- -- -- -- -- -- -- -- -- 849.03 -- 852.27 849.44 -- -- -- -- -- -- 833.06 --

9/11/2011 -- -- -- -- -- -- -- -- -- -- -- 848.88 -- 851.85 849.19 -- -- -- -- -- -- 833.06 --

10/11/2011 -- -- -- -- -- -- -- -- -- -- -- 848.38 848.82 851.69 848.49 845.67 -- 843.62 -- -- 845.80 832.91 --

3/16/2012 -- -- -- -- -- -- -- -- -- -- -- 847.43 -- 851.42 847.59 -- -- -- -- -- -- 833.21 --

6/9/2012 -- -- -- -- -- -- -- -- -- -- -- 848.83 -- 851.98 849.14 -- -- -- -- -- -- 832.99 --

8/7/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/13/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/14/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/15/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/17/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/20/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/21/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/23/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/24/2012 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/27/2012 -- -- -- -- -- -- -- -- -- -- -- 847.75 -- 850.66 847.84 -- -- -- -- -- -- 833.41 --

10/15/2012 -- -- -- -- -- -- -- -- -- -- -- 847.51 847.52 850.64 847.67 845.53 -- 841.92 -- -- 842.65 837.00 --

1/3/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/8/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/7/2013 -- -- -- -- -- -- -- -- -- -- -- 846.48 -- 851.55 846.69 -- -- -- -- -- -- -- --

4/9/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/13/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/30/2013 -- -- -- -- -- -- -- -- -- -- -- 848.38 -- 851.87 848.69 -- -- -- -- -- -- -- --

8/6/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/14/2013 -- -- -- -- -- -- -- -- -- -- -- 848.63 -- 851.57 848.79 -- -- -- -- -- -- -- --

9/13/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10/1/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10/7/2013 -- -- -- -- -- -- -- -- -- -- -- 847.86 847.82 851.29 848.04 848.03 -- 839.92 -- -- 846.15 833.99 --

11/8/2013 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location P1 P12 P13 P15 P2 P23 P3 P4 P5 P6 S-1 S-1A S-2 TWINLK U1 U1A U2 U2A U3 U4 U4N U5 U6

3/27/2014 -- -- -- -- -- -- -- -- -- -- -- 847.03 -- 851.59 847.14 -- -- -- -- -- -- -- --

6/30/2014 -- -- -- -- -- -- -- -- -- -- -- 849.29 -- 852.72 849.69 -- -- -- -- -- -- -- --

9/30/2014 -- -- -- -- -- -- -- -- -- -- -- 848.43 -- 851.67 848.59 -- -- -- -- -- -- -- --

10/14/2014 -- -- -- -- -- -- -- -- -- -- -- 848.37 848.37 851.65 848.59 848.63 -- 840.08 -- -- 846.15 838.16 --

3/20/2015 -- -- -- -- -- -- -- -- -- -- -- 847.51 -- 851.67 847.64 -- -- -- -- -- -- -- --

6/30/2015 -- -- -- -- -- -- -- -- -- -- -- 847.83 -- 851.70 848.14 -- -- -- -- -- -- -- --

9/1/2015 -- -- -- -- -- -- -- -- -- -- -- 848.35 -- 842.62 848.59 -- -- -- -- -- -- -- --

10/5/2015 -- -- -- -- -- -- -- -- -- -- -- 848.31 848.25 842.17 848.39 848.48 -- 834.65 -- -- 844.45 842.31 --

2/5/2016 -- -- -- -- -- -- -- -- -- -- -- 848.38 -- 851.63 848.39 -- -- -- -- -- -- -- --

6/30/2016 -- -- -- -- -- -- -- -- -- -- -- 848.5 -- 842.45 847.99 -- -- -- -- -- -- -- --

9/12/2016 -- -- -- -- -- -- -- -- -- -- -- 849.13 -- 842.87 849.39 -- -- -- -- -- -- -- --

10/10/2016 -- -- -- -- -- -- -- -- -- -- -- 849.22 849.14 842.92 849.49 849.43 -- 835.27 -- -- 844.74 843.07 --

-- Not measured

See Table 3-18 for data qualifiers and footnotes.
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

12/11/1984

1/28/1985

1/29/1985

3/25/1985

3/26/1985

3/27/1985

3/28/1985

4/12/1985

5/6/1985

5/16/1985

5/22/1985

2/26/1986

3/4/1986

3/18/1986

3/20/1986

6/2/1986

6/3/1986

6/4/1986

9/23/1986

9/24/1986

9/25/1986

9/26/1986

12/9/1986

12/10/1986

12/11/1986

3/17/1987

5/4/1987

7/13/1987

11/3/1987

2/1/1988

2/22/1988

2/23/1988

2/25/1988

2/29/1988

10/3/1988

12/5/1988

1/16/1989

2/1/1989

2/2/1989

2/3/1989

2/4/1989

2/5/1989

2/6/1989

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- -- -- -- -- -- -- -- 850.17 -- 850.54 -- 850.14 850.40 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.24 -- -- -- -- --

-- -- -- -- -- -- -- 850.28 849.81 -- 850.22 -- 849.67 850.06 851.71 851.00 850.31 -- -- -- -- -- --

-- -- -- -- -- -- -- 850.61 850.32 -- 850.83 -- 850.11 850.67 852.48 853.11 850.95 849.56 855.20 849.20 -- -- 849.30

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- 848.44 -- 849.37

-- -- -- -- -- -- -- -- 850.28 -- 850.82 -- --  -- -- -- -- -- 847.84 848.44 -- --

-- -- -- -- -- -- -- -- -- -- -- -- 850.27 850.73 -- -- -- -- 855.34 -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- 851.14 850.91 -- 851.32 -- 850.79 851.17 852.08 852.16 851.40 850.22 851.40 849.98 849.02 849.02 850.02

-- -- -- -- -- -- -- -- 851.02 -- 851.43 -- -- 851.29 852.51 852.62 -- 850.25 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- 850.79  -- -- 851.41 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- 848.70

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- 848.65 847.87 -- 848.63

-- -- -- -- -- -- -- -- -- -- -- -- 849.58 850.21 -- -- -- 848.95 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- 850.43 849.38 -- --

-- -- -- -- -- -- -- -- -- -- 851.61 -- -- 851.53 -- -- -- -- -- -- -- -- 850.50

-- -- -- -- -- -- -- -- 851.25 -- -- -- 851.14  851.94 851.48 851.63 850.60 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- 849.98 849.18 -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- 853.15 -- -- -- -- -- -- 850.25

-- -- -- -- -- -- -- -- 851.11 -- 851.61 -- 851.01 851.54 853.14 -- 851.91 850.30 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- 857.43 -- -- -- --

-- -- -- -- -- -- -- -- 850.24 -- -- -- --  -- 851.67 850.78 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- 849.34 848.58 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- 850.47 -- -- -- 849.60 -- -- -- -- 849.45

-- -- -- -- -- -- -- -- 849.22 -- 849.75 -- 849.24 849.52 851.60 851.18 849.93 848.62 -- 848.21 847.38 -- 848.28

-- -- -- -- -- -- -- -- 848.82 -- 849.26 -- 848.65 849.11 851.07 850.54 849.38 848.00 850.57 847.81 847.22 -- 848.11

-- -- -- -- -- -- -- -- 847.89 -- 848.38 -- 847.96 848.28 850.68 847.56 848.58 847.19 -- -- -- -- --

-- -- -- -- -- -- -- -- 848.89 -- 849.41 -- 848.73 849.28 851.23 850.06 849.58 848.16 -- 848.08 847.24 -- 848.03

-- -- -- -- -- -- -- -- 847.80 -- 848.38 -- 847.67 848.14 850.88 849.70 848.52 847.09 -- 846.96 848.14 -- 846.91

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- 846.96 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- 846.80

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- 846.13 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- 848.14 -- -- -- 847.09 -- -- -- -- --

-- -- -- -- -- -- -- -- 846.48 -- 846.90 -- 846.30 846.95 849.53 847.69 847.25 845.51 -- 845.62 844.58 -- 845.34

-- 847.20 -- 846.96 -- -- -- -- 846.25 -- 846.74 -- 846.00 846.69 -- 848.66 846.95 845.47 -- 845.35 844.38 -- 845.10

-- 841.52 -- 846.56 -- -- -- -- 846.92 -- 846.43 -- 845.56 846.33 -- 847.90 846.67 845.19 -- -- 843.90 -- 844.96

-- 846.41 -- 846.21 -- -- -- -- 846.62 -- 846.18 -- 845.07 846.03 -- 847.50 846.32 844.85 -- -- 843.95 -- 844.65

-- 845.55 -- 846.11 -- -- -- -- 846.51 -- 846.13 -- 844.87 845.91 -- 847.53 846.27 844.83 -- -- 843.93 -- 844.61

-- -- -- -- -- -- -- -- 846.51 -- -- -- 844.81 845.88 -- -- 846.24 844.80 -- -- 843.93 -- --

-- -- -- -- -- -- -- -- 846.51 -- 846.13 -- 844.81 845.86 -- -- 846.24 844.80 -- -- 843.94 -- --

-- 845.43 -- 846.04 -- -- -- -- 846.43 -- 846.03 -- 844.71 845.78 -- 847.44 846.20 844.74 -- -- 843.92 -- 844.62

-- 845.45 -- 846.04 -- -- -- -- 846.45 -- 846.05 -- 844.72 845.83 -- 847.44 846.18 844.77 -- -- 843.95 -- 844.62
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

2/7/1989

2/27/1989

3/9/1989

3/10/1989

3/31/1989

4/14/1989

4/28/1989

5/12/1989

5/31/1989

6/6/1989

6/29/1989

7/18/1989

8/2/1989

9/5/1989

9/29/1989

11/3/1989

12/1/1989

1/5/1990

2/2/1990

3/9/1990

4/2/1990

5/1/1990

6/4/1990

6/22/1990

8/27/1990

9/7/1990

10/29/1990

12/6/1990

1/10/1991

2/7/1991

3/11/1991

5/14/1991

6/14/1991

7/12/1991

8/20/1991

9/16/1991

9/30/1991

10/16/1991

11/19/1991

12/12/1991

1/6/1992

2/4/1992

3/30/1992

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- 845.42 -- 846.02 -- -- -- -- 846.43 -- 846.03 -- 844.72 845.81 -- 847.44 846.16 844.75 -- -- 843.95 -- 844.61

-- 845.07 -- 845.66 -- -- -- -- 846.14 -- 845.72 -- 844.38 845.41 849.13 846.94 -- 844.51 -- 844.49 843.72 -- 844.39

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- 843.91 -- 874.18

-- 845.02 -- 845.67 -- -- -- -- -- -- 845.67 -- 844.30 845.39 -- 846.86 -- 844.36 -- 844.48 -- -- --

-- -- -- -- -- -- -- -- 846.67 -- 846.34 -- 844.78 846.03 -- 850.54 -- 844.77 -- -- 843.88 -- 844.80

-- 846.45 -- 847.16 -- -- -- -- 847.48 -- 847.22 -- 846.18 846.85 -- 850.93 847.38 845.53 -- 845.16 844.41 -- 845.53

-- 846.92 -- 844.10 -- -- -- -- 847.73 -- 847.46 -- 845.90 847.20 -- 851.28 -- 845.80 -- 845.57 844.77 -- 845.76

-- 847.26 -- 847.92 -- -- -- -- 848.12 -- 848.06 -- 846.32 847.61 -- 851.93 -- 846.18 -- 845.96 845.08 -- 846.15

-- 847.53 -- 846.59 -- -- -- -- 848.60 -- -- -- 846.67 847.97 -- 851.59 -- 846.60 -- 846.40 845.73 -- 846.55

-- 847.47 -- -- -- -- -- -- 848.79 -- 848.45 -- 847.05 848.26 -- 850.58 -- 852.15* -- 851.72* 845.60 -- 851.39

-- 847.43 -- 845.24 -- -- -- -- 848.45 -- 848.06 -- 846.74 847.91 -- 849.54 -- 846.75 -- 846.58 846.43 -- 846.67

-- 846.96 -- 844.76 -- -- -- -- 848.13 -- 847.58 -- 846.39 847.56 -- 847.29 -- 846.41 -- 846.52 845.53 -- 846.29

-- 846.94 -- 844.53 -- -- -- -- 847.87 -- 847.45 -- 846.52 847.38 849.88 845.89 849.28 846.37 -- 846.43 845.43 -- 846.18

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 846.00 -- -- -- -- 845.98

-- 846.62 -- -- -- -- -- -- 847.67 -- 847.23 -- 845.93 847.16 849.09 844.76 -- 845.93 -- 846.06 845.03 -- 845.73

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 845.32 -- -- -- -- 845.13

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 844.95 -- -- -- -- 844.76

-- 845.07 -- 845.66 -- -- -- -- DRY -- 845.67 -- 844.40 845.45 847.43 846.60 845.78 844.42 -- 844.53 843.69 -- 844.26

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 844.07 -- -- -- -- 843.96

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 843.77 -- -- 843.03 -- 843.69

-- -- -- -- -- -- -- -- -- -- -- -- -- 846.63 850.35 851.66 -- 845.32 -- -- 844.02 -- 845.26

-- 847.20 -- 847.60 -- -- -- -- 847.69 -- 847.50 -- 845.89 847.25 850.92 851.63 -- 845.72 853.99 845.61 844.69 -- 845.65

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 846.44 -- -- 845.45 -- 846.46

-- -- -- -- -- -- -- -- 849.45 -- -- -- --  -- -- -- -- -- -- 846.36 -- 847.65

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- 847.25 -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- 847.96 -- 848.34 -- -- -- -- 848.55 -- 848.21 -- 846.73 848.05 850.47 849.94 848.28 846.93 854.44 847.10 846.17 -- 846.79

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 846.22 -- -- 845.53 -- 846.07

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 845.73 -- -- 845.02 -- 845.60

-- -- -- 843.30 -- -- -- -- 846.96 -- 846.62 -- 845.07 845.31 849.46 849.11 846.88 845.33 851.52 845.47 844.67 -- 845.23

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 845.40 -- -- 844.34 -- 844.91

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 848.02 -- -- 847.01 -- 848.12

-- 849.80 -- 846.68 -- -- -- -- 851.29 -- 849.69 -- 849.09 850.55 851.54 851.50 850.31 848.95 859.36 849.58 848.83 -- 849.75

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 850.91 -- -- 847.70 -- 849.71

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.32 -- -- 848.65 -- 849.37

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 850.37 -- -- 849.32 -- 850.38

-- 850.40 -- -- -- -- -- -- 851.54 -- 850.97 -- 849.74 850.79 851.55 851.87 851.08 850.06 -- 850.12 849.28 -- 850.05

-- 849.54 -- -- -- -- -- -- 851.15 -- 850.62 -- 849.30 850.38 851.41 851.94 850.69 849.69 -- 849.66 848.93 -- 849.65

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.38 -- -- 848.52 -- 849.41

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.53 -- -- 847.78 -- 849.54

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.29 -- -- 848.52 -- 849.26

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.05 -- -- 848.30 -- 849.01

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.43 -- -- 848.66 -- 847.48
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

4/24/1992

6/17/1992

9/3/1992

10/12/1992

1/13/1993

4/13/1993

7/19/1993

10/18/1993

2/5/1994

5/31/1994

8/1/1994

9/28/1994

2/1/1995

4/3/1995

7/6/1995

10/18/1995

2/8/1996

4/24/1996

5/14/1996

9/6/1996

10/1/1996

1/2/1997

3/31/1997

7/9/1997

9/12/1997

10/1/1997

1/7/1998

4/1/1998

7/1/1998

11/18/1998

2/25/1999

5/31/1999

11/15/1999

3/1/2000

6/2/2000

9/6/2000

9/26/2000

9/27/2000

9/28/2000

3/6/2001

7/3/2001

10/16/2001

10/17/2001

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- 849.60 -- 850.70 -- -- -- -- 851.14 -- 850.47 -- 849.25 850.40 851.88 852.50 850.89 849.53 -- 849.34 848.74 -- 849.57

-- 849.20 -- 850.38 -- -- -- -- 850.80 -- 850.35 -- 848.92 850.07 852.21 851.30 -- 849.32 -- 849.11 848.47 -- 849.38

-- 842.35 -- 850.26 -- -- -- -- 850.81 -- 850.28 -- 848.96 849.99 851.03 852.40 -- 849.30 -- 849.09 848.55 -- 849.30

-- 843.34 -- 850.59 -- -- -- -- 851.11 -- 850.65 -- 849.28 850.34 851.66 851.95 -- 849.53 -- 849.34 848.69 -- 849.58

-- 848.66 -- 846.20 -- -- -- -- 850.25 -- 849.79 -- 848.44 849.47 850.68 851.27 -- 848.71 -- 848.63 848.00 -- 848.61

-- 849.79 -- 846.84 -- -- -- -- 850.47 -- 850.12 -- 848.59 849.76 851.86 852.63 -- 848.90 -- 848.65 848.15 -- 849.00

-- 850.81 -- 847.18 -- -- -- -- 852.02 -- 851.46 -- 850.24 851.21 851.65 851.81 -- 850.44 -- 850.48 849.39 -- 850.41

-- 849.73 -- 847.42 -- -- -- -- 848.76 -- 850.70 -- 849.30 850.34 851.56 851.93 -- 849.64 -- 849.44 848.76 -- 849.62

-- 849.10 -- 847.56 -- -- -- -- -- -- 850.07 -- 848.95 849.80 850.99 851.37 -- 848.87 -- 848.69 847.99 -- 848.81

-- 850.28 -- 846.48 -- -- -- -- 850.62 -- 851.00 -- 850.12 850.86 851.16 850.97 -- 850.07 -- 849.90 849.08 -- 849.98

-- 849.20 -- 846.42 -- -- -- -- 849.74 -- 850.22 -- 848.94 849.94 850.86 849.03* -- 849.27 -- 849.06 848.49 -- 849.26

-- 849.14 -- 846.30 -- -- -- -- 849.60 -- 850.12 -- 848.92 849.83 851.28 849.25* -- 849.05 -- 848.79 848.21 -- 849.02

-- 848.52 -- 845.34 -- -- -- -- 848.83 -- 849.42 -- 848.00 849.06 850.43 850.96 -- 848.28 -- 848.14 847.49 -- 848.18

-- 851.09 -- 845.75 -- -- -- -- 849.26 -- 849.97 -- 848.42 849.58 851.65 852.48 -- 848.68 -- 848.33 847.86 -- 848.68

-- 850.30 -- 846.75 -- -- -- -- 850.63 -- 851.15 -- 849.88 850.96 852.16 852.36 -- 850.06 -- 850.01 849.04 -- 850.03

-- 849.75 -- 850.53 -- -- -- -- 849.94 -- 850.50 -- 849.17 850.21 851.40 851.71 -- 849.43 -- 849.21 848.59 -- 849.40

-- 849.25 -- 846.96 -- -- -- -- 849.14 -- 849.75 -- 848.31 849.38 851.15 851.40 -- 848.51 -- 848.38 847.70 -- 848.41

-- -- -- -- -- -- -- -- 849.87 -- 850.47 -- --  851.74 852.54 -- 849.27 -- -- 848.39 -- --

-- -- -- -- -- -- -- -- 850.00 -- -- -- -- 850.26 851.85 -- -- -- -- 849.15 -- -- 849.40

-- -- -- -- -- -- -- -- 851.25 -- 849.30 -- --  848.40 -- -- 848.38 -- -- 847.56 -- --

-- 848.77 -- -- -- -- -- -- 850.80 -- 848.82 -- 847.68 848.57 848.38 847.14 -- 847.87 -- 847.76 847.09 -- 847.74

-- -- -- -- -- -- -- -- 848.02 * -- 849.92 -- --  851.35 851.86 -- 848.92 -- -- 848.09 -- --

-- 849.72 -- -- -- -- -- -- 850.19 -- 850.50 -- --  851.86 852.80 -- 849.08 -- -- 848.05 -- --

-- -- -- -- -- -- -- -- 850.52 -- 850.81 -- --  851.88 852.03 -- 849.49 -- -- 848.48 -- --

-- -- -- -- -- -- -- -- 850.78 -- 850.95 -- --  851.33 851.13 -- 849.91 -- -- 849.05 -- --

-- 849.95 -- 841.58 -- -- -- -- 850.50 -- 850.76 -- 849.44 850.31 851.31 850.84 -- 849.67 -- 849.46 848.90 -- 849.67

-- -- -- -- -- -- -- -- 849.47 -- 850.00 -- --  850.92 850.77 -- 848.84 -- -- 848.21 -- --

-- -- -- -- -- -- -- -- 849.82 -- 850.59 -- --  852.51 852.90 -- 849.07 -- -- 848.42 -- --

-- -- -- -- -- -- -- -- 850.26 -- 850.78 -- --  851.75 850.69 -- 849.62 -- -- 849.00 -- --

-- 849.07 -- 850.95 -- -- -- -- 849.45 -- 850.02 -- 848.96 849.66 852.06 850.94 -- 848.76 -- 848.71 848.07 -- 848.76

-- -- -- -- -- -- -- -- 848.59 -- 849.19 -- --  850.99 850.59 -- 847.82 -- -- 847.17 -- --

-- -- -- -- -- -- -- -- 850.51 -- 850.94 -- --  851.53 851.34 -- 849.86 -- -- 849.21 -- --

849.40 -- 849.52 849.41 -- -- 849.68 -- -- 848.80 -- 849.37 848.76 849.33 850.88 850.32 -- 848.49 -- 848.51 847.87 -- 848.41

-- -- -- -- -- -- -- -- -- 847.91 848.63 -- --  851.62 851.42 -- 847.43 -- -- 846.81 -- --

-- -- -- -- -- -- -- -- -- 848.20 848.87 -- --  851.51 850.71 -- 847.72 -- -- 846.96 -- --

-- -- -- -- -- -- -- -- -- 849.19 849.87 -- --  852.00 850.83 -- 848.85 -- -- 848.29 -- --

848.89 -- 849.03 -- -- -- 849.76 -- -- -- -- -- --  851.16 -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- 849.30 -- 848.88 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- 849.35 -- -- -- -- -- 848.80 848.33 -- 848.83

-- -- -- -- 847.77 846.36 -- -- -- 847.80 848.38 -- --  851.22 850.50 -- 847.48 -- -- 846.88 -- --

-- -- -- -- 850.54 849.40 -- -- -- 850.60 851.00 -- --  851.51 850.92 -- 850.36 -- -- 849.61 -- --

849.37 -- 849.52 844.17 -- 848.62 850.25 -- -- 849.36 849.92 -- -- 849.54 851.73 -- -- -- -- 849.03 848.66 -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- 851.30 -- -- -- -- -- -- 849.21
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

10/19/2001

12/15/2001

1/31/2002

2/28/2002

3/26/2002

4/8/2002

4/29/2002

5/15/2002

5/30/2002

6/30/2002

7/1/2002

8/2/2002

8/30/2002

9/30/2002

10/28/2002

12/3/2002

12/30/2002

2/4/2003

3/3/2003

4/1/2003

5/2/2003

6/7/2003

7/2/2003

8/4/2003

9/2/2003

9/3/2003

9/4/2003

9/9/2003

9/22/2003

9/25/2003

9/27/2003

10/2/2003

10/6/2003

10/13/2003

11/3/2003

12/16/2003

1/9/2004

2/3/2004

3/9/2004

4/1/2004

5/10/2004

6/7/2004

6/30/2004

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 849.15 -- -- -- -- --

850.55 -- 843.31 854.80 -- -- 850.39 -- -- 849.37 849.88 -- -- 849.59 851.76 851.92 -- -- -- -- -- -- --

-- -- -- -- 847.47 848.37 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.26 847.57 -- -- -- 848.48 849.15 -- --  851.52 851.46 -- 848.18 -- -- 847.66 -- --

-- -- -- -- 846.20 847.44 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- 847.89 -- --

-- -- -- -- 847.02 848.32 -- -- -- 849.23 850.09 -- --  852.27 852.73 -- 848.92 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- 849.69 -- -- --

-- -- -- -- 847.96 849.20 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 851.19 -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- 852.22 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 848.82 850.05 -- -- -- 849.80 851.29 -- --  852.16 852.12 -- 850.69 -- -- -- -- --

-- -- -- -- 847.82 -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 847.91 848.92 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

849.42 -- 844.02 850.78 848.28 851.27 850.98 -- -- 850.21 850.71 -- -- 841.42 852.00 852.10 -- 850.05 -- -- -- -- 850.04

-- -- -- -- 847.47 848.32 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 847.22 848.11 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 847.12 848.22 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.77 847.82 -- -- -- 848.91 849.53 -- --  850.78 850.65 -- 848.50 -- -- -- -- --

-- -- -- -- 847.24 847.72 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.71 848.41 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 847.42 -- -- -- -- 850.21 850.80 -- --  851.93 851.97 -- 850.07 -- -- -- -- 850.14

-- -- -- -- 847.83 -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.52 848.92 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 847.24 -- -- -- 848.69 -- 848.99 -- 844.77 -- -- -- -- --

-- -- -- -- 843.07 -- -- -- -- 847.08 848.33 -- --  849.22 847.94 -- 844.62 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 844.50 -- -- -- -- --

-- -- -- -- -- -- -- -- -- 846.19 -- -- -- 846.80 -- 847.34 -- 843.04 -- -- -- -- --

846.80 -- -- -- 840.00 842.54 847.27 -- -- 845.25 847.30 -- -- 845.93 850.71 847.58 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- 845.92 -- 847.59 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 845.01 -- -- -- 845.31 -- 847.62 -- 843.23 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- 843.93 -- -- -- -- --

-- -- -- -- 840.47 843.57 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 842.72 845.22 -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

846.27 -- 847.67 847.45 842.52 845.27 847.99 -- -- 846.60 847.53 -- -- 846.72 850.87 849.73 -- -- -- -- -- -- --

-- -- -- -- 842.97 845.45 -- -- -- 846.75 847.58 -- --  850.32 849.73 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 844.82 846.29 -- -- -- 847.42 848.29 -- --  851.66 851.53 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

8/2/2004

8/31/2004

10/6/2004

10/18/2004

11/2/2004

12/1/2004

1/5/2005

2/2/2005

3/3/2005

4/1/2005

5/4/2005

6/3/2005

7/7/2005

8/5/2005

9/1/2005

10/7/2005

10/21/2005

11/2/2005

11/7/2005

12/12/2005

1/9/2006

2/10/2006

3/1/2006

3/19/2006

4/14/2006

5/9/2006

6/5/2006

7/7/2006

8/15/2006

9/6/2006

10/9/2006

10/16/2006

11/14/2006

12/7/2006

1/2/2007

2/12/2007

3/12/2007

3/15/2007

4/10/2007

5/11/2007

6/8/2007

6/28/2007

8/7/2007

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- -- -- -- 846.37 -- -- -- -- 848.83 849.47 -- --  850.89 849.53 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

849.67 -- 849.27 849.06 848.18 849.17 849.44 -- -- 848.41 849.12 -- -- 848.64 851.53 850.73 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 845.36 846.37 -- -- -- 847.88 848.52 -- --  850.93 850.46 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.05 846.80 -- -- -- 848.60 849.33 -- --  851.55 851.68 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.02 846.72 -- -- -- 848.61 849.23 -- --  851.01 849.25 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  852.87 853.13 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.50 -- -- --  851.87 852.22 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  851.80 852.03 -- -- -- -- -- -- --

848.02 -- 849.35 850.00 846.82 847.72 850.48 -- -- 849.48 850.13 -- -- 849.60 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.05 847.33 -- -- -- 848.74 849.42 -- --  851.94 851.95 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 847.32 848.42 -- -- -- 850.01 850.97 -- --  852.67 853.10 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.22 846.97 -- -- -- 848.90 849.52 -- --  851.13 848.83 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

846.67 -- 848.70 849.35 846.12 847.05 849.74 -- -- 848.80 849.43 -- -- 848.92 851.52 851.16 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- 846.52 846.22 -- -- -- 848.40 849.27 -- --  851.72 851.86 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.29 849.82 -- --  851.32 851.13 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --  -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

9/12/2007

11/6/2007

3/19/2008

6/14/2008

9/4/2008

10/6/2008

2/25/2009

6/11/2009

9/29/2009

3/9/2010

6/4/2010

8/9/2010

10/5/2010

3/22/2011

6/6/2011

9/11/2011

10/11/2011

3/16/2012

6/9/2012

8/7/2012

8/13/2012

8/14/2012

8/15/2012

8/17/2012

8/20/2012

8/21/2012

8/22/2012

8/23/2012

8/24/2012

9/27/2012

10/15/2012

1/3/2013

2/8/2013

3/7/2013

4/9/2013

5/13/2013

5/30/2013

8/6/2013

8/14/2013

9/13/2013

10/1/2013

10/7/2013

11/8/2013

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- -- -- -- -- -- -- -- -- 848.40 849.09 -- --  851.22 849.62 -- -- -- -- -- -- --

846.52 -- 849.66 850.25 846.37 847.52 850.70 -- -- 849.88 850.39 -- -- 849.87 851.52 852.11 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.40 849.05 -- --  851.58 851.33 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 850.00 850.72 -- --  851.97 852.23 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.61 849.23 -- --  850.89 848.80 -- -- -- -- -- -- --

845.90 -- 848.62 849.20 848.62 846.57 849.59 -- -- 848.50 849.20 -- -- 848.62 851.28 849.38 -- -- -- -- -- -- --

846.47 -- -- -- -- -- -- -- -- -- 848.33 -- --  851.09 850.63 -- -- -- -- -- -- --

846.54 -- -- -- -- -- -- -- -- -- 848.32 -- --  851.16 849.88 -- -- -- -- -- -- --

843.57 -- 847.17 848.05 845.42 844.52 848.71 -- -- 847.15 848.23 -- -- 847.47 851.32 847.93 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 846.90 847.60 -- --  851.82 850.66 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 847.80 848.40 -- --  851.22 850.28 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.39 849.00 -- --  851.35 849.53 -- -- -- -- -- -- --

843.77 -- 848.42 849.53 847.27 846.22 849.99 -- -- 849.34 849.64 -- -- 849.18 851.32 851.56 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.90 849.68 -- --  852.40 853.44 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 850.52 851.14 -- --  851.77 852.13 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.95 850.52 -- --  851.05 850.48 -- -- -- -- -- -- --

843.27 -- 848.57 849.82 847.24 843.67 850.19 -- -- 849.25 849.85 -- -- 850.22 850.92 849.83 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.50 849.23 -- --  851.68 851.76 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 850.15 850.78 -- --  851.42 851.62 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.54 -- -- -- 849.93 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.14 -- -- -- 849.89 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.01 -- -- -- 849.88 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.92 -- -- -- 849.89 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.73 -- -- -- 849.88 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.29 -- -- -- 849.87 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.28 -- -- -- 849.83 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.51 -- -- -- 849.81 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.69 -- -- -- 849.80 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.80 -- -- -- 849.82 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.44 848.98 -- --  849.82 848.55 -- -- -- -- -- -- --

839.72 -- 847.32 848.63 848.12 843.92 849.11 -- -- 848.20 848.73 -- -- 849.27 851.51 848.88 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 847.23 847.88 -- -- -- 850.61 849.91 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.60 850.32 -- -- -- 851.77 852.08 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.55 850.13 -- -- -- 851.13 850.33 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

838.62 -- 847.67 849.25 846.77 845.32 849.76 -- -- 848.57 849.23 -- -- 849.57 851.52 848.95 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

3/27/2014

6/30/2014

9/30/2014

10/14/2014

3/20/2015

6/30/2015

9/1/2015

10/5/2015

2/5/2016

6/30/2016

9/12/2016

10/10/2016

U6N U7 U7N U8 U11 U12 W2N W5 W6 W6N W7 W7N W9 W10 W101 W104 W111 W112 W113 W121 W122 W122R W123

-- -- -- -- -- -- -- -- -- 847.84 848.63 -- -- -- 851.81 851.13 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 851.05 851.72 -- -- -- 852.27 852.68 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.35 850.01 -- -- -- 851.37 850.61 -- -- -- -- -- -- --

836.67 -- 847.92 849.75 843.57 841.82 850.24 -- -- 849.35 849.93 -- -- 850.35 851.37 851.83 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.39 849.08 -- -- -- 851.42 851.13 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 848.87 849.48 -- -- -- 851.52 851.18 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.18 849.73 -- -- -- 851.40 850.83 -- -- -- -- -- -- --

836.72 -- 847.17 849.40 842.37 841.72 849.84 -- -- 849.00 849.63 -- -- 848.62 851.32 851.21 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.05 849.71 -- -- -- 851.62 851.82 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 849.33 849.83 -- -- -- 850.97 851.4 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- 850.53 850.93 -- -- -- 851.59 852.14 -- -- -- -- -- -- --

841.32 -- 848.02 850.8 846.42 842.32 851.19 -- -- 850.59 848.12 -- -- 848.35 851.65 852.23 -- -- -- -- -- -- --

-- Not measured

See Table 3-18 for data qualifiers and footnotes.
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

12/11/1984

1/28/1985

1/29/1985

3/25/1985

3/26/1985

3/27/1985

3/28/1985

4/12/1985

5/6/1985

5/16/1985

5/22/1985

2/26/1986

3/4/1986

3/18/1986

3/20/1986

6/2/1986

6/3/1986

6/4/1986

9/23/1986

9/24/1986

9/25/1986

9/26/1986

12/9/1986

12/10/1986

12/11/1986

3/17/1987

5/4/1987

7/13/1987

11/3/1987

2/1/1988

2/22/1988

2/23/1988

2/25/1988

2/29/1988

10/3/1988

12/5/1988

1/16/1989

2/1/1989

2/2/1989

2/3/1989

2/4/1989

2/5/1989

2/6/1989

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

-- -- -- -- -- -- -- -- -- -- -- -- 850.80 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- 850.47 -- --

856.20 -- -- -- 848.63 -- -- -- -- -- -- -- 851.16 851.39 --

856.26 848.94 -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 848.65 -- -- -- -- -- -- -- 851.18 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- 851.57 --

-- -- -- -- -- -- -- -- -- -- -- -- -- 851.68 --

848.22 848.85 -- 848.85 848.95 -- -- -- -- -- -- -- 851.52 851.90 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- 851.45 -- --

-- -- -- -- -- 849.52 -- 849.99 850.46 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

846.11 846.69 -- -- 846.26 849.57 -- 850.18 851.05 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

848.90 849.40 -- -- 849.35 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- 851.66 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

848.21 -- -- -- 849.87 -- -- -- -- -- -- -- -- -- --

-- 854.06 -- -- -- -- -- 851.68 -- -- -- -- -- 852.28 850.11

-- -- -- -- -- 851.02 -- -- 852.29 -- -- -- 852.05 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- 851.04 --

847.65 848.17 -- -- 847.91 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- 850.12 -- 850.44 851.38 -- -- -- -- -- 849.20

845.90 846.22 -- -- 845.53 849.14 -- 849.64 850.82 -- -- -- 850.03 850.27 848.07

845.37 845.93 -- -- 845.09 848.64 -- 849.08 849.91 -- -- -- 849.51 849.98 847.63

-- -- -- -- -- -- -- -- -- -- -- -- 848.77 849.03 846.77

845.59 846.99 -- -- 845.23 848.73 -- 850.05 849.37 -- -- -- 849.79 849.96 847.81

849.70 844.45 -- -- 843.83 847.66 -- 848.16 848.70 -- -- -- 848.67 848.92 846.67

-- -- -- -- 843.83 847.66 -- -- -- -- -- -- -- -- --

844.45 -- -- -- -- -- -- 848.16 -- -- -- -- 848.67 -- --

-- 844.72 -- -- -- -- -- -- 848.70 -- -- -- -- -- 846.67

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

842.87 843.27 -- -- 841.89 846.15 -- 847.13 847.14 -- -- -- 847.21 -- 845.15

-- 842.93 -- -- 841.91 845.99 -- 846.68 847.83 -- -- -- 846.83 -- 844.96

-- -- -- -- -- -- -- 846.31 847.03 -- -- -- 846.85 -- 844.77

-- -- -- -- -- -- -- 845.99 847.09 -- -- -- 846.52 -- 843.87

-- -- -- -- -- -- -- 845.98 847.09 -- -- -- 846.61 -- 844.47

-- -- -- -- -- -- -- 845.98 -- -- -- -- 846.55 -- --

-- -- -- -- -- -- -- 846.00 -- -- -- -- 846.54 -- --

-- -- -- -- -- -- -- 845.91 847.22 -- -- -- 846.48 -- 844.40

-- -- -- -- -- -- -- 845.94 847.40 -- -- -- 846.47 -- 844.64

15 of 32

3/15/2017

P:\Mpls\23 MN\27\2327110\WorkFiles\DATA MGMT\2016 Annual Report Tables and Figures\Joslyn_2016 ann rpt_Table A-1-3_Historical_WaterElev_01122017.xlsx



Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

2/7/1989

2/27/1989

3/9/1989

3/10/1989

3/31/1989

4/14/1989

4/28/1989

5/12/1989

5/31/1989

6/6/1989

6/29/1989

7/18/1989

8/2/1989

9/5/1989

9/29/1989

11/3/1989

12/1/1989

1/5/1990

2/2/1990

3/9/1990

4/2/1990

5/1/1990

6/4/1990

6/22/1990

8/27/1990

9/7/1990

10/29/1990

12/6/1990

1/10/1991

2/7/1991

3/11/1991

5/14/1991

6/14/1991

7/12/1991

8/20/1991

9/16/1991

9/30/1991

10/16/1991

11/19/1991

12/12/1991

1/6/1992

2/4/1992

3/30/1992

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

-- -- -- -- -- -- -- 845.95 847.38 -- -- -- 846.45 -- 844.55

842.23 842.62 -- -- 841.44 845.05 -- 845.68 846.77 -- -- -- DRY 846.49 844.18

-- -- -- -- -- -- -- 845.90 846.76 -- -- -- -- -- 843.82

-- -- -- -- -- -- -- -- -- -- -- -- 846.07 -- --

-- -- -- -- -- -- -- 846.32 849.18 -- -- -- 847.10 -- 844.41

-- -- -- -- -- -- -- 847.16 850.43 -- -- -- 847.83 -- 845.27

-- -- -- -- -- -- -- 847.39 849.41 -- -- -- 848.20 -- 845.43

-- -- -- -- -- -- -- 847.76 849.55 -- -- -- 848.64 -- 845.81

-- -- -- -- -- -- -- 848.10 849.50 -- -- -- 848.91 -- 846.42

-- -- -- -- -- -- -- 852.22* 848.83 -- -- -- 848.82 -- 846.62

-- -- -- -- -- -- -- 848.03 848.68 -- -- -- 848.80 -- 846.38

-- -- -- -- -- -- -- 847.50 847.66 -- -- -- 848.32 -- 846.05

843.65 844.11 -- -- 842.82 846.82 -- 847.38 847.65 -- -- -- 848.25 848.47 845.93

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

843.30 844.13 -- -- 842.46 846.47 -- 847.04 846.79 -- -- -- 848.16 848.28 845.48

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

842.23 844.28 -- -- 841.53 844.99 -- 846.83 846.31 -- -- -- DRY 846.53 844.10

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

842.62 843.10 -- -- 842.33 846.62 -- 847.36 849.77 846.62 847.82 -- 846.38 848.75 845.33

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

843.90 844.55 -- -- -- 848.55 -- 849.35 -- -- -- -- -- -- --

845.31 845.80 -- -- -- -- -- 849.29 -- -- -- -- -- -- --

845.18 -- -- -- -- -- -- -- -- -- -- -- -- -- --

844.52 844.80 -- -- 844.03 847.51 -- 848.11 848.39 847.60 848.48 -- 848.92 849.26 846.60

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

843.26 843.46 -- -- 842.79 845.95 -- -- 847.46 845.89 846.86 -- DRY 847.57 845.05

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

846.84 848.54 -- -- 848.89 850.19 -- 850.40 850.76 849.18 850.60 -- 849.21 850.94 849.44

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

848.87 849.24 -- -- 849.24 850.54 -- 850.86 851.35 850.52 851.01 -- 850.83 851.51 849.77

848.39 848.70 -- -- 848.62 850.12 -- 850.47 850.88 850.02 850.70 -- 850.48 851.17 849.39

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

4/24/1992

6/17/1992

9/3/1992

10/12/1992

1/13/1993

4/13/1993

7/19/1993

10/18/1993

2/5/1994

5/31/1994

8/1/1994

9/28/1994

2/1/1995

4/3/1995

7/6/1995

10/18/1995

2/8/1996

4/24/1996

5/14/1996

9/6/1996

10/1/1996

1/2/1997

3/31/1997

7/9/1997

9/12/1997

10/1/1997

1/7/1998

4/1/1998

7/1/1998

11/18/1998

2/25/1999

5/31/1999

11/15/1999

3/1/2000

6/2/2000

9/6/2000

9/26/2000

9/27/2000

9/28/2000

3/6/2001

7/3/2001

10/16/2001

10/17/2001

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

847.75 848.42 -- -- 849.30 850.19 -- 850.72 851.83 849.99 850.82 -- 851.13 851.49 849.26

847.24 847.71 -- -- 849.21 849.82 -- 850.29 851.42 849.69 850.49 -- 850.84 851.22 849.06

847.54 848.06 -- -- 848.03 849.84 -- 850.25 849.95 849.68 850.35 -- 850.10 850.92 847.03

847.92 848.58 -- -- 849.43 850.17 -- 850.60 851.26 852.00 851.73 -- 851.01 851.33 849.26

846.87 847.24 -- -- 847.06 849.30 -- 849.79 849.99 849.13 849.86 -- 850.19 850.57 848.46

846.90 847.74 -- -- 848.90 849.57 -- 850.08 851.51 849.38 850.31 -- 850.58 850.90 848.72

849.23 849.57 -- -- 849.61 851.05 -- 851.41 851.84 850.96 851.48 -- 851.70 851.96 850.06

848.00 848.50 -- -- 848.71 850.21 -- 850.69 851.09 850.03 850.76 -- 850.99 851.18 849.33

846.66 847.08 -- -- 846.88 849.51 -- 850.03 850.27 849.48 850.18 -- 850.39 850.79 848.56

848.32 848.80 -- -- 848.85 850.55 -- 850.92 851.04 850.63 851.03 -- 850.77 851.51 849.70

847.54 848.07 -- -- 848.13 849.79 -- 850.22 849.49 * 849.63 849.27 * -- 850.50 850.72 849.00

846.93 847.59 -- -- 847.90 849.62 -- 850.10 849.83 * 849.52 850.21 -- 850.46 850.87 848.75

846.03 846.37 -- -- 846.10 848.85 -- 849.38 849.69 848.71 849.52 -- 849.82 850.22 847.98

846.33 847.16 -- -- 848.10 849.37 -- 849.90 851.24 849.15 850.07 -- 850.41 850.80 848.48

848.37 848.94 -- -- 849.94 850.61 -- 851.06 851.82 850.62 851.30 -- 851.56 851.74 849.70

847.70 848.27 -- -- 848.86 849.96 -- 850.44 850.91 849.86 850.64 -- 850.82 851.20 849.13

846.32 846.63 -- -- 846.39 849.12 -- 849.69 850.07 849.03 849.92 -- -- 850.51 848.21

-- -- -- -- -- -- -- -- 851.37 -- 850.62 -- -- 851.18 --

-- -- -- -- -- -- -- 850.50 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 848.70 -- 849.40 -- -- 849.91 --

845.57 845.87 -- -- 845.48 848.34 -- 848.80 848.65 848.34 848.95 -- 849.17 849.56 847.54

-- -- -- -- -- -- -- -- 850.39 -- 850.04 -- -- 850.61 --

-- -- -- -- -- -- -- -- 852.10 -- 850.92 -- -- 851.41 --

-- -- -- -- -- -- -- -- 851.59 -- 851.02 -- -- 851.40 --

-- -- -- -- -- -- -- -- 850.86 -- 851.06 -- -- 851.30 --

848.10 848.59 -- -- 848.74 850.29 -- 850.68 850.81 850.03 850.69 -- 850.98 851.32 849.48

-- -- -- -- -- -- -- -- 850.30 -- 850.03 -- -- -- --

-- -- -- -- -- -- -- -- 852.30 -- 850.76 -- -- -- --

-- -- -- -- -- -- -- -- 850.76 -- 850.87 -- -- -- --

846.70 847.02 -- -- 847.15 849.50 -- 850.09 850.39 849.26 850.15 -- 850.37 850.70 848.59

-- -- -- -- -- -- -- -- 849.76 -- 849.31 -- -- -- --

-- -- -- -- -- -- -- -- 851.33 -- 851.01 -- -- -- --

846.52 -- -- -- 846.27 849.11 -- 849.65 849.80 848.97 -- -- -- 850.30 848.31

-- -- -- -- -- -- -- -- 851.76 -- -- -- -- -- --

-- -- -- -- -- -- -- -- 851.36 -- -- -- -- -- --

-- -- -- -- -- -- -- -- 851.82 -- -- -- -- -- --

847.17 -- -- -- -- -- -- -- -- -- -- -- -- 850.34 --

-- -- -- -- -- -- -- -- 849.93 -- -- -- -- -- --

-- -- -- -- 847.50 849.36 -- 849.75 -- 849.31 -- -- -- -- 848.72

-- -- -- -- -- -- -- -- 849.78 -- -- -- -- -- --

-- -- -- -- -- -- -- -- 851.36 -- -- -- -- -- --

847.64 848.15 -- -- -- 849.77 -- 850.25 -- 849.48 -- -- -- 850.87 849.04

-- -- -- -- 848.26 -- -- -- 851.10 -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

10/19/2001

12/15/2001

1/31/2002

2/28/2002

3/26/2002

4/8/2002

4/29/2002

5/15/2002

5/30/2002

6/30/2002

7/1/2002

8/2/2002

8/30/2002

9/30/2002

10/28/2002

12/3/2002

12/30/2002

2/4/2003

3/3/2003

4/1/2003

5/2/2003

6/7/2003

7/2/2003

8/4/2003

9/2/2003

9/3/2003

9/4/2003

9/9/2003

9/22/2003

9/25/2003

9/27/2003

10/2/2003

10/6/2003

10/13/2003

11/3/2003

12/16/2003

1/9/2004

2/3/2004

3/9/2004

4/1/2004

5/10/2004

6/7/2004

6/30/2004

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 850.63 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 852.13 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- FLOODED -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

847.64 848.88 -- -- 848.26 850.65 -- 851.09 851.96 850.41 -- -- -- 851.56 849.90

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 849.98 -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 852.18 -- -- -- -- -- 850.00

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 845.94 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 849.26 -- -- -- -- -- --

-- -- -- -- -- 846.01 -- -- -- -- -- -- -- -- --

-- -- -- -- 845.35 -- -- -- -- -- -- -- -- -- --

845.23 846.75 -- -- 844.79 843.25 -- 847.89 850.18 845.05 -- -- -- 849.01 --

-- -- -- -- 844.81 843.24 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 844.17 844.35 -- -- -- -- -- -- -- -- --

-- -- -- -- -- 844.74 -- -- -- -- -- -- -- -- --

-- -- -- -- -- 845.05 -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

843.54 843.92 -- -- 843.61 -- 846.95 848.01 849.68 846.51 -- 846.07 -- 848.79 --

-- -- -- -- -- -- -- -- 849.21 -- -- 846.34 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 851.05 -- -- 846.97 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

8/2/2004

8/31/2004

10/6/2004

10/18/2004

11/2/2004

12/1/2004

1/5/2005

2/2/2005

3/3/2005

4/1/2005

5/4/2005

6/3/2005

7/7/2005

8/5/2005

9/1/2005

10/7/2005

10/21/2005

11/2/2005

11/7/2005

12/12/2005

1/9/2006

2/10/2006

3/1/2006

3/19/2006

4/14/2006

5/9/2006

6/5/2006

7/7/2006

8/15/2006

9/6/2006

10/9/2006

10/16/2006

11/14/2006

12/7/2006

1/2/2007

2/12/2007

3/12/2007

3/15/2007

4/10/2007

5/11/2007

6/8/2007

6/28/2007

8/7/2007

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

-- -- -- -- -- -- -- -- 849.68 -- -- 848.47 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

845.76 847.15 -- -- 845.81 -- 848.72 849.52 850.40 848.54 -- 848.04 -- 850.17 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 849.06 -- -- 847.62 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 846.51 -- -- -- 850.81 -- -- 848.25 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 846.51 -- -- -- 849.61 -- -- 848.33 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- 848.61 849.54 852.91 -- -- -- -- -- --

-- -- -- -- -- -- 848.68 850.03 851.46 -- -- -- -- -- --

-- -- -- -- -- -- 849.92 850.63 851.16 -- -- -- -- -- --

847.98 -- -- -- 848.76 -- -- -- -- 849.56 -- 849.17 -- 851.11 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- 846.66 -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 846.58 -- -- -- 850.71 -- -- 848.50 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 850.50 -- -- -- 852.81 -- -- 849.67 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 846.84 -- -- -- 850.36 -- -- 848.64 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

846.69 -- 846.93 -- 847.04 -- 849.12 849.83 850.44 848.89 -- 848.57 -- 850.41 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 848.33 -- -- -- 852.16 -- -- 848.08 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- 850.56 849.56 -- 849.17 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

9/12/2007

11/6/2007

3/19/2008

6/14/2008

9/4/2008

10/6/2008

2/25/2009

6/11/2009

9/29/2009

3/9/2010

6/4/2010

8/9/2010

10/5/2010

3/22/2011

6/6/2011

9/11/2011

10/11/2011

3/16/2012

6/9/2012

8/7/2012

8/13/2012

8/14/2012

8/15/2012

8/17/2012

8/20/2012

8/21/2012

8/22/2012

8/23/2012

8/24/2012

9/27/2012

10/15/2012

1/3/2013

2/8/2013

3/7/2013

4/9/2013

5/13/2013

5/30/2013

8/6/2013

8/14/2013

9/13/2013

10/1/2013

10/7/2013

11/8/2013

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

-- -- -- -- -- -- -- -- 850.06 848.48 -- 848.12 -- -- --

847.74 -- 848.18 -- 848.89 -- 850.08 850.83 851.41 849.91 -- 849.60 -- 851.31 --

-- -- -- -- -- -- -- -- 851.16 848.61 -- 849.25 -- -- --

-- -- -- -- -- -- -- -- 852.04 850.01 -- 849.68 -- -- --

-- -- -- -- -- -- -- -- 849.57 848.81 -- 848.39 -- -- --

845.86 -- 846.00 -- 845.86 -- 848.80 849.58 849.76 848.66 -- 848.25 -- 850.03 --

-- -- -- -- -- -- -- -- 849.73 847.70 -- 847.27 -- -- --

-- -- -- -- -- -- -- -- 849.45 847.84 -- 847.52 -- -- --

844.60 -- 844.81 -- 844.86 -- 847.70 DRY 848.81 847.31 -- 846.98 -- 849.31 --

-- -- -- -- -- -- -- -- 848.55 847.06 -- 846.69 -- -- --

-- -- -- -- -- -- -- -- 849.16 848.05 -- 847.59 -- -- --

-- -- -- -- -- -- -- -- 849.10 848.61 -- 848.21 -- -- --

847.03 -- 847.48 -- 848.06 -- 849.42 850.14 850.47 849.41 -- 849.11 -- 850.66 --

-- -- -- -- -- -- -- -- 852.66 848.96 -- 848.52 -- -- --

-- -- -- -- -- -- -- -- 851.86 850.60 -- 850.17 -- -- --

-- -- -- -- -- -- -- -- 851.44 850.03 -- 849.77 -- -- --

-- -- 847.38 -- 847.88 -- 849.52 -- 851.29 849.36 -- 849.07 -- 850.76 --

-- -- -- -- -- -- -- -- 851.56 848.49 -- 848.12 -- -- --

-- -- -- -- -- -- -- -- 851.34 850.21 -- 849.91 -- -- --

-- -- -- -- -- -- 849.89 -- -- -- -- 849.52 -- -- --

-- -- -- -- -- -- 849.05 -- -- -- -- 848.91 -- -- --

-- -- -- -- -- -- 848.87 -- -- -- -- 848.80 -- -- --

-- -- -- -- -- -- 848.76 -- -- -- -- 848.71 -- -- --

-- -- -- -- -- -- 848.65 -- -- -- -- 848.51 -- -- --

-- -- -- -- -- -- 847.81 -- -- -- -- 848.03 -- -- --

-- -- -- -- -- -- 848.19 -- -- -- -- 848.08 -- -- --

-- -- -- -- -- -- 848.70 -- -- -- -- 848.28 -- -- --

-- -- -- -- -- -- 848.96 -- -- -- -- 848.45 -- -- --

-- -- -- -- -- -- 849.16 -- -- -- -- 848.54 -- -- --

-- -- -- -- -- -- -- -- 848.61 848.61 -- 848.27 -- -- --

-- -- 845.97 -- 845.90 -- 848.47 -- 848.46 848.36 -- 848.02 -- 849.71 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.54

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.19

-- -- -- -- -- -- -- -- 848.91 847.38 -- 847.02 -- -- 847.94

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 848.77

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 850.12

-- -- -- -- -- -- -- -- 851.76 849.70 -- 849.30 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 850.44

-- -- -- -- -- -- -- -- 850.25 849.69 -- 849.34 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 849.44

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 849.31

-- -- 846.58 -- 848.20 -- 848.97 -- 849.49 848.72 -- 848.41 -- 850.39 849.34

-- -- -- -- -- -- -- -- -- -- -- -- -- -- 849.59
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Table A-1
1984 - 2016 Upper Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location

3/27/2014

6/30/2014

9/30/2014

10/14/2014

3/20/2015

6/30/2015

9/1/2015

10/5/2015

2/5/2016

6/30/2016

9/12/2016

10/10/2016

W124 W125 W125N W125R W126 W127 W127N W128 W129 W130 W131 W132 W2 W201 W223

-- -- -- -- -- -- -- -- 850.94 848.06 -- 847.62 -- -- --

-- -- -- -- -- -- -- -- -- 851.16 -- 850.59 -- -- --

-- -- -- -- -- -- -- -- 850.45 849.49 -- 849.15 -- -- --

-- -- -- 847.58 848.00 -- 849.59 -- 850.39 849.41 -- 849.09 -- -- --

-- -- -- -- -- -- -- -- 850.81 848.44 -- 848.12 -- -- --

-- -- -- -- -- -- -- -- 850.41 848.91 -- 848.59 -- -- --

-- -- -- -- -- -- -- -- 850.46 849.33 -- 848.99 -- -- --

-- -- 847.35 -- 847.56 -- 849.42 -- 849.93 849.14 -- 848.87 -- 850.61 --

-- -- -- -- -- -- -- -- 850.83 849.19 -- 848.82 -- -- --

-- -- -- -- -- -- -- -- 849.91 849.41 -- 849.11 -- -- --

-- -- -- -- -- -- -- -- 852.04 850.61 -- 850.2 -- -- --

-- -- 848.93 -- 849.64 -- 850.77 -- 852.16 850.69 -- 850.31 -- 851.84 --
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Table A-2
1984 - 2016 Middle Sand Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location W206 W207 W209 W251 W252 W252N W253 W253 OFF W253 ON W254 W255 W255 OFF W255 ON

1/29/1985 849.64 -- -- -- -- -- -- -- -- -- -- -- --

3/25/1985 850.28 850.90 850.06 -- -- -- -- -- -- -- -- -- --

3/28/1985 -- 850.98 -- -- -- -- -- -- -- -- -- -- --

5/6/1985 850.87 851.40 850.68 -- -- -- -- -- -- -- -- -- --

5/16/1985 -- 851.54 -- -- -- -- -- -- -- -- -- -- --

6/3/1986 851.22 851.63 -- -- -- -- -- -- -- -- -- -- --

6/4/1986 -- -- 850.99 -- -- -- -- -- -- -- -- -- --

9/24/1986 851.06 851.81 850.89 -- -- -- -- -- -- -- -- -- --

12/9/1986 850.23 -- 850.02 -- -- -- -- -- -- -- -- -- --

3/17/1987 849.26 849.91 849.01 -- -- -- -- -- -- -- -- -- --

5/4/1987 848.75 849.34 848.52 849.24 849.31 -- 847.22 -- -- 847.32 -- -- --

7/13/1987 847.84 848.49 847.63 848.50 848.44 -- 846.20 -- -- 846.41 -- -- --

11/3/1987 848.89 849.51 848.71 -- -- -- 847.38 -- -- 847.52 -- -- --

2/1/1988 847.81 848.47 847.59 -- 848.34 -- 846.02 -- -- 846.60 -- -- --

2/23/1988 -- 848.47 847.59 -- -- -- -- -- -- 846.60 -- -- --

2/25/1988 -- -- -- -- 848.34 -- -- -- -- -- -- -- --

2/29/1988 -- -- -- -- -- -- 845.02 -- -- -- -- -- --

10/3/1988 846.26 847.21 846.16 -- 847.09 -- -- -- -- 845.17 -- -- --

12/5/1988 -- -- -- -- 846.93 -- -- -- -- -- 845.09 -- --

1/16/1989 -- -- 845.67 -- 845.87 -- 844.67 -- -- 844.51 844.70 -- --

2/1/1989 -- -- 845.34 -- 845.61 -- 844.36 -- -- 844.15 844.38 -- --

2/2/1989 -- -- 845.22 -- 845.49 -- 842.72 -- -- 843.24 833.42 -- --

2/3/1989 -- -- -- -- -- -- 843.01 -- -- -- -- -- --

2/4/1989 -- -- -- -- -- -- 843.12 -- -- -- -- -- --

2/5/1989 -- -- 845.09 -- 845.37 -- 843.06 -- -- 843.44 835.62 -- --

2/6/1989 -- -- 845.10 -- 845.44 -- 843.15 -- -- 843.50 835.55 -- --

2/7/1989 -- -- 845.10 -- 845.41 -- 843.13 -- -- 843.50 835.72 -- --

2/27/1989 845.06 845.76 844.83 -- 845.05 -- 842.80 -- -- 843.20 834.31 -- --

3/9/1989 -- -- 844.83 -- 845.21 -- -- -- -- 843.26 835.21 -- --

3/31/1989 -- -- 845.17 -- 845.74 -- -- -- -- 843.86 -- -- --

4/14/1989 -- -- 846.02 -- 846.52 -- 844.14 -- -- 844.56 835.80 -- --

4/28/1989 -- -- 846.28 -- 846.85 -- 844.41 -- -- 844.80 836.28 -- --

5/12/1989 -- -- 846.90 -- 847.50 -- 844.68 -- -- 845.08 836.11 -- --

5/31/1989 -- -- 847.24 -- -- -- -- -- -- 845.38 840.93 -- --

6/6/1989 -- -- 847.42 -- 847.86 -- -- -- -- 845.66 -- -- --

6/29/1989 -- -- 847.09 -- 847.43 -- 844.87 -- -- 849.20--* -- -- --

7/18/1989 -- -- 846.93 -- 847.11 -- -- -- -- 844.67 -- -- --

8/2/1989 846.83 847.51 846.58 -- 847.48 -- 844.07 -- -- 844.44 836.78 -- --

9/29/1989 846.54 847.35 846.31 -- 846.65 -- 844.83 -- -- 844.58 846.12 -- --

1/5/1990 845.03 863.79 844.72 -- 845.02 -- 839.88 -- -- 843.40 843.55 -- --

5/1/1990 846.70 847.69 846.31 -- 846.97 -- 843.18 -- -- 845.27 844.33 -- --

10/29/1990 847.53 848.33 847.14 -- 847.64 -- 841.92 -- -- 845.82 845.92 -- --

2/7/1991 845.93 845.72 845.54 -- 846.05 -- 841.88 -- -- 844.01 -- -- --

6/14/1991 850.15 849.52 849.65 -- 849.85 -- 847.92 -- -- 848.18 847.82 -- --

9/30/1991 850.45 850.90 850.20 -- -- -- -- -- -- 848.62 -- -- --

10/16/1991 850.09 850.57 849.81 -- -- -- -- -- -- 848.45 -- -- --

4/24/1992 850.11 850.66 849.77 850.74 -- -- -- -- -- 848.37 840.89 -- --

6/17/1992 849.75 850.34 849.45 850.42 -- -- 847.81 -- -- 847.91 839.49 -- --

9/3/1992 849.76 850.21 849.48 848.82 * -- -- 848.34 -- -- 848.07 841.26 -- --

10/12/1992 850.05 850.60 849.78 850.59 831.14 -- 848.99 -- -- 848.50 846.61 -- --

1/13/1993 849.20 849.74 848.90 849.52 849.60 -- 845.73 -- -- 847.68 845.48 -- --

4/13/1993 849.45 850.17 849.10 850.12 849.98 -- 844.98 -- -- 847.72 847.54 -- --

7/19/1993 850.79 851.36 850.69 851.21 851.28 -- 846.70 -- -- 848.75 842.26 -- --

10/18/1993 850.12 850.63 849.84 850.45 850.54 -- 848.11 -- -- 848.60 845.35 -- --

2/5/1994 849.52 850.04 849.29 849.73 849.91 -- 848.12 -- -- 848.04 842.95 -- --

5/31/1994 850.57 850.92 850.38 850.79 850.84 -- 848.14 -- -- 848.28 834.24 -- --

8/1/1994 849.71 850.15 849.41 849.58 850.08 -- 847.03 -- -- 847.73 843.05 -- --

9/28/1994 849.55 850.06 849.30 849.92 -- -- 845.75 -- -- 847.62 840.77 -- --

2/1/1995 848.81 849.39 848.49 849.27 849.48 -- 846.71 -- -- 847.39 843.45 -- --

4/3/1995 849.25 849.97 848.95 849.81 850.01 -- 847.94 -- -- 848.00 843.43 -- --

7/6/1995 850.58 851.16 850.32 851.07 851.25 -- 846.65 -- -- 848.52 838.02 -- --

22 of 32

3/15/2017

P:\Mpls\23 MN\27\2327110\WorkFiles\DATA MGMT\2016 Annual Report Tables and Figures\Joslyn_2016 ann rpt_Table A-1-3_Historical_WaterElev_01122017.xlsx



Table A-2
1984 - 2016 Middle Sand Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location W206 W207 W209 W251 W252 W252N W253 W253 OFF W253 ON W254 W255 W255 OFF W255 ON

10/18/1995 849.89 850.48 849.66 850.56 850.58 -- 848.26 -- -- 848.52 848.62 -- --

2/8/1996 849.10 849.76 848.76 849.71 849.84 -- 846.23 -- -- 847.28 832.45 -- --

4/24/1996 849.81 -- -- -- 849.33 -- 847.10 -- -- 848.19 838.87 -- --

5/14/1996 -- -- 849.67 -- -- -- -- -- -- -- -- -- --

9/6/1996 848.77 -- -- -- 849.33 -- 841.87 -- -- 846.07 834.74 -- --

10/1/1996 848.33 848.81 848.19 848.79 848.91 -- 841.92 -- -- 845.91 834.26 -- --

1/2/1997 849.38 -- -- 849.84 849.96 -- 841.74 -- -- 847.17 834.74 -- --

3/31/1997 849.83 -- -- -- 850.81 -- 845.09 -- -- 848.26 841.30 -- --

5/8/1997 -- -- -- 850.69 -- -- -- -- -- -- -- -- --

5/23/1997 -- -- -- 850.34 -- -- -- -- -- -- -- -- --

6/23/1997 -- -- -- 849.74 -- -- -- -- -- -- -- -- --

7/1/1997 -- -- -- 849.86 -- -- -- -- -- -- -- -- --

7/9/1997 850.15 -- -- -- 850.95 -- 842.73 -- -- 848.38 840.88 -- --

7/29/1997 -- -- -- 851.90 -- -- -- -- -- -- -- -- --

8/1/1997 -- -- -- 851.79 -- -- -- -- -- -- -- -- --

8/21/1997 -- -- -- 850.69 -- -- -- -- -- -- -- -- --

9/12/1997 850.37 -- -- -- 851.02 -- 840.86 -- -- 848.44 839.12 -- --

10/1/1997 850.08 850.66 849.90 -- 850.79 -- 839.99 -- -- 848.36 838.93 -- --

11/16/1997 -- -- -- 850.48 -- -- -- -- -- -- -- -- --

12/4/1997 -- -- -- 850.26 -- -- -- -- -- -- -- -- --

1/7/1998 -- -- -- 849.95 849.97 -- 842.21 -- -- 848.20 835.64 -- --

4/1/1998 -- -- -- -- 850.62 -- 842.94 -- -- 848.80 835.87 -- --

7/1/1998 -- -- -- -- 850.77 -- 848.36 -- -- 848.78 833.79 -- --

11/18/1998 849.43 850.11 849.02 849.82 850.04 -- 847.87 -- -- 848.25 842.59 -- --

2/25/1999 -- -- -- 849.25 849.22 -- 847.14 -- -- 847.51 831.65 -- --

5/31/1999 -- -- -- 850.95 850.92 -- 825.46 -- -- 848.34 834.27 -- --

11/15/1999 -- -- 848.72 849.65 -- 849.82 -- -- -- 847.86 847.49 -- --

2/2/2000 -- -- -- -- -- -- -- 847.24 -- -- -- -- 834.36

3/1/2000 -- -- -- -- -- 849.04 -- -- 819.49 847.29 -- 846.89 --

3/31/2000 -- -- -- -- -- -- -- 847.41 -- -- -- -- 833.95

5/2/2000 -- -- -- -- -- -- -- -- 819.63 -- -- 846.74 --

6/2/2000 -- -- -- -- -- 849.32 -- 847.28 -- 847.27 -- -- 834.09

9/6/2000 -- -- -- -- -- 850.32 -- -- 821.68 848.14 -- 847.72 --

9/26/2000 -- -- -- 849.64 -- -- -- -- 816.86 -- -- 847.23 --

9/27/2000 -- -- -- -- -- 849.84 -- -- -- 847.69 -- -- --

10/31/2000 -- -- -- -- -- -- -- 849.83 BQE 816.88 -- -- 847.09 825.09 BQE

12/7/2000 -- -- -- -- -- -- -- 847.53 817.18 BQE -- -- 847.84 BQE 826.34

1/3/2001 -- -- -- -- -- -- -- 848.00 816.03 BQE -- -- 847.05 BQE 824.97

3/6/2001 -- -- -- 848.59 -- 848.87 -- 846.88 BQE 815.23 847.14 -- 846.69 824.73 BQE

4/2/2001 -- -- -- -- -- -- -- 847.33 816.18 BQE -- -- 847.11 BQE 826.09

4/27/2001 -- -- -- -- -- -- -- 849.93 BQE 816.83 -- -- 849.31 827.19 BQE

5/30/2001 -- -- -- -- -- -- -- 849.81 815.68 BQE -- -- 849.36 BQE 827.39

7/3/2001 -- -- -- -- -- 851.41 -- -- 814.58 849.12 -- 848.76 --

7/31/2001 -- -- -- -- -- -- -- 848.43 814.53 BQE -- -- 848.05 BQE 826.39

9/4/2001 -- -- -- -- -- -- -- 848.18 BQE 806.63 -- -- 847.80 825.09 BQE

10/2/2001 -- -- -- -- -- -- -- 848.37 -- -- -- -- 826.24

10/16/2001 -- -- -- -- -- -- -- -- 807.07 -- -- 847.97 --

10/18/2001 -- -- -- -- -- 850.32 -- -- -- 841.83 -- -- --

11/1/2001 -- -- -- -- -- -- -- 848.17 BQE 806.51 -- -- 847.88 825.39 BQE

12/4/2001 -- -- -- -- -- -- -- 848.33 807.48 BQE -- -- 847.99 BQE 825.96

12/15/2001 -- -- -- 844.36 -- -- -- -- 806.48 -- -- 848.09 --

12/31/2001 -- -- -- -- -- -- -- 848.18 BQE 805.78 -- -- 847.89 824.79 BQE

1/31/2002 -- -- -- -- -- -- -- 847.83 806.91 BQE -- -- 847.49 BQE 825.25

2/28/2002 -- -- -- -- -- 849.57 -- 847.99 BQE 805.74 847.69 -- 847.02 823.82 BQE

3/26/2002 -- -- -- -- -- -- -- 847.97 806.19 BQE -- -- 847.00 BQE 824.75

4/29/2002 -- -- -- -- -- 850.52 -- 848.38 BQE 805.73 848.49 -- 848.09 824.87 BQE

5/30/2002 -- -- -- -- -- 851.02 -- 848.68 825.73 BQE 848.90 -- 848.39 BQE 826.04

6/30/2002 -- -- -- -- -- 851.96 -- 849.48 BQE 806.78 849.57 -- 849.19 825.63 BQE

8/2/2002 -- -- -- -- -- 851.66 -- 849.25 806.83 BQE 849.38 -- 848.87 BQE 826.49

8/30/2002 -- -- -- -- -- 851.27 -- 849.04 BQE 805.90 849.13 -- 848.74 825.24 BQE

9/30/2002 -- -- -- -- -- 850.97 -- 848.88 806.63 BQU 847.57 -- 848.62 BQU 825.86
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Table A-2
1984 - 2016 Middle Sand Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location W206 W207 W209 W251 W252 W252N W253 W253 OFF W253 ON W254 W255 W255 OFF W255 ON

10/28/2002 -- -- -- -- -- 851.12 -- 849.18 BQE 805.48 847.75 -- 848.84 825.34 BQE

12/3/2002 -- -- -- -- -- 850.52 -- 848.58 805.60 BQE 848.42 -- 848.24 BQE 825.41

12/30/2002 -- -- -- -- -- 850.37 -- 848.58 BQE -- 848.34 -- 848.24 824.49 BQE

2/4/2003 -- -- -- -- -- 850.14 -- 848.23 805.93 BQE 848.12 -- 847.89 BQE 824.63

3/3/2003 -- -- -- -- -- 849.92 -- 848.03 BQE -- 847.85 -- 847.72 823.49 BQE

4/1/2003 -- -- -- -- -- 850.09 -- 848.11 -- 848.02 -- 847.76 BQE 824.13

5/2/2003 -- -- -- -- -- 850.57 -- 848.42 BQE 805.18 848.27 -- 848.09 823.74 BQE

6/7/2003 -- -- -- -- -- 851.17 -- 848.95 805.18 BQE 848.92 -- 848.68 BQE 824.93

7/2/2003 -- -- -- -- -- 851.85 -- 849.51 BQE 805.18 849.47 -- 849.27 825.35 BQE

8/4/2003 -- -- -- -- -- 850.57 -- 848.24 -- 848.22 -- 847.96 BQE 824.14

9/3/2003 -- -- -- -- -- 848.82 -- 846.74 BQE -- 846.59 -- 846.49 822.19 BQE

9/22/2003 -- -- -- -- -- 847.67 -- 846.05 -- 845.93 --  821.70

10/13/2003 -- -- -- -- -- 847.59 -- 845.98 -- 845.90 -- 845.64 821.69

11/3/2003 -- -- -- -- -- 848.14 -- 846.48 BQE -- 846.26 -- 846.09 821.46 BQE

12/16/2003 -- -- -- 847.74 -- 847.98 -- 846.28 -- 846.27 -- 846.04 821.29

1/9/2004 -- -- -- -- -- 848.02 -- 846.38 BQE -- 846.19 -- 845.99 821.05 BQE

2/3/2004 -- -- -- -- -- -- -- 846.13 805.53 BQE -- -- 845.86 BQE 821.19

3/9/2004 -- -- -- -- -- -- -- 846.43 BQE -- -- -- 846.16 820.79 BQE

4/1/2004 -- -- -- -- -- 848.70 -- 846.96 805.98 BQE 846.95 -- 846.69 BQE 821.74

5/10/2004 -- -- -- -- -- -- -- 847.07 BQE -- -- -- 846.79 821.09 BQE

6/7/2004 -- -- -- -- -- -- -- 848.28 805.88 BQE -- -- 847.99 BQE 822.78

6/30/2004 -- -- -- -- -- -- -- 847.88 BQE -- -- -- 847.79 821.98 BQE

8/2/2004 -- -- -- -- -- 849.84 -- 847.78 805.43 847.74 -- 847.49 822.01

8/31/2004 -- -- -- -- -- -- -- 847.27 BQE -- -- -- 846.94 821.14 BQE

10/6/2004 -- -- -- -- -- -- -- 847.63 -- -- -- 847.29 BQE 822.17

10/18/2004 -- -- -- 849.29 -- 849.56 -- 848.23 -- 847.82 -- 847.77 --

11/2/2004 -- -- -- -- -- -- -- 848.08 BQE 805.68 -- -- 847.79 822.14 BQE

12/1/2004 -- -- -- -- -- -- -- 847.88 805.53 BQE -- -- 847.54 BQE 821.64

1/5/2005 -- -- -- -- -- -- -- 847.52 BQE -- -- -- 847.19 820.94 BQE

2/2/2005 -- -- -- -- -- 848.89 -- 847.08 -- 846.98 -- 846.74 BQE 820.54

3/3/2005 -- -- -- -- -- -- -- 847.38 BQE 805.43 -- -- 847.19 820.93 BQE

4/1/2005 -- -- -- -- -- -- -- 847.37 -- -- -- 846.92 BQE 820.34

5/4/2005 -- -- -- -- -- 849.70 -- 847.85 BQE -- 847.65 -- 847.49 820.58 BQE

6/3/2005 -- -- -- -- -- -- -- 847.88 821.54 -- -- 847.57 BQE --

7/7/2005 -- -- -- -- -- -- -- 848.26 BQE -- -- -- 847.92 821.14 BQE

8/5/2005 -- -- -- -- -- 849.62 -- 847.38 -- 847.32 -- 847.09 BQE 820.28

9/1/2005 -- -- -- -- -- -- -- 847.53 BQE -- -- -- 847.19 820.34 BQE

10/7/2005 -- -- -- -- -- -- -- 848.98 -- -- -- 848.69 BQE 822.69

11/2/2005 -- -- -- 850.44 -- -- 848.98 848.98 BQE 805.66 -- 822.49 848.59 822.49 BQE

11/7/2005 -- -- -- -- -- 850.51 -- -- -- 848.61 -- -- --

12/12/2005 -- -- -- -- -- -- -- 848.47 806.18 BQE -- -- 849.02 BQE 821.29

1/9/2006 -- -- -- -- -- -- -- 848.31 BQE 805.43 -- -- 847.99 821.74 BQE

2/10/2006 -- -- -- -- -- -- -- 848.10 807.08 BQE -- -- 847.76 BQE 822.38

3/19/2006 -- -- -- -- -- 849.80 -- 848.04 BQE 805.61 847.88 -- 847.74 --

4/14/2006 -- -- -- -- -- -- -- 848.83 806.88 BQE -- -- 848.49 BQE 821.64

5/9/2006 -- -- -- -- -- 851.38 -- 849.46 BQE 807.33 849.42 -- 849.14 821.49 BQE

6/5/2006 -- -- -- -- -- -- -- 848.61 805.96 BQE -- -- 848.29 BQE 820.89

7/7/2006 -- -- -- -- -- -- -- 848.18 BQE -- -- -- 847.74 820.22 BQE

8/15/2006 -- -- -- -- -- 849.88 -- 847.81 805.43 BQE 847.72 -- 847.44 BQE 820.92

9/6/2006 -- -- -- -- -- -- -- 848.13 BQE 805.63 -- -- 847.79 821.18 BQE

10/9/2006 -- -- -- -- -- -- -- 847.96  BQE -- -- 847.58 BQE 820.34

10/16/2006 -- -- -- 849.34 -- 849.82 -- 847.96 -- 847.92 -- -- 820.34

11/14/2006 -- -- -- -- -- -- -- 847.96 BQE 805.98 -- -- 847.59 819.94 BQE

12/7/2006 -- -- -- -- -- -- -- 847.83 806.03 BQE -- -- 847.39 BQE 819.49

1/2/2007 -- -- -- -- -- -- -- 848.58 BQE 807.03 -- -- 847.79 848.09 BQE

2/12/2007 -- -- -- -- -- -- -- 847.63 806.18 BQE -- -- 847.29 BQE 818.79

3/12/2007 -- -- -- -- -- -- -- 847.63 BQE 807.08 -- -- 847.25 818.59 BQE

3/15/2007 -- -- -- -- -- 849.65 -- 847.63 BQE -- 847.76 --  818.59 BQE

4/10/2007 -- -- -- -- -- -- -- 848.71 806.93 BQE -- -- 848.27 BQE 819.59

5/11/2007 -- -- -- -- -- -- -- 848.68 BQE 807.78 -- -- 848.29 819.34 BQE

6/8/2007 -- -- -- -- -- -- -- 848.18 -- -- --  819.79
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Table A-2
1984 - 2016 Middle Sand Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location W206 W207 W209 W251 W252 W252N W253 W253 OFF W253 ON W254 W255 W255 OFF W255 ON

6/28/2007 -- -- -- -- -- -- -- 847.35 805.51 BQE -- -- 847.02 BQE 819.07

8/7/2007 -- -- -- -- -- -- -- 846.86 BQE 806.93 -- -- 846.49 816.39 BQE

9/12/2007 -- -- -- -- -- -- -- 847.36 -- -- --  817.49

9/29/2007 -- -- -- -- -- -- -- 848.43 807.33 BQE -- -- 848.04 BQE 818.12

11/6/2007 -- -- -- 850.54 -- 850.77 -- 848.98 BQE 808.18 848.82 -- 848.58 818.39 BQE

12/10/2007 -- -- -- -- -- -- -- 849.08 -- -- -- 848.59 --

12/27/2007 -- -- -- -- -- -- -- -- 805.97 -- -- 847.94 --

2/15/2008 -- -- -- -- -- -- -- 847.73  BQE -- -- 847.49 BQE 817.99

3/19/2008 -- -- -- -- -- -- -- -- -- -- -- -- 817.24

4/1/2008 -- -- -- -- -- -- -- 847.79 BQE -- -- -- 847.40 817.22 BQE

5/13/2008 -- -- -- -- -- -- -- 849.10 -- -- -- -- 818.39

6/14/2008 -- -- -- -- -- -- -- 849.18 BQE 806.48 -- -- 848.79 818.31 BQE

6/29/2008 -- -- -- -- -- -- -- 848.61 BQE 806.57 -- -- 848.19 817.69 BQE

8/14/2008 -- -- -- -- -- -- -- 847.62  -- -- -- 816.89

9/4/2008 -- -- -- -- -- -- -- -- 805.83 -- -- 847.12 --

9/24/2008 -- -- -- -- -- -- -- 847.73 BQE 806.18 -- -- 847.24 816.00 BQE

10/6/2008 -- -- -- 849.33 -- 849.47 847.73 -- -- 847.45 816.00 -- --

11/11/2008 -- -- -- -- -- -- -- 847.65 -- -- -- -- 821.05

12/7/2008 -- -- -- -- -- -- -- -- 805.58 -- -- 846.92 --

12/26/2008 -- -- -- -- -- -- -- 847.28 BQE 805.83 -- -- 846.85 816.79 BQE

2/11/2009 -- -- -- -- -- -- -- 846.98 -- -- -- -- 817.09

3/9/2009 -- -- -- -- -- -- -- 847.10 806.33 BQE -- -- 846.69 BQE 816.69

3/27/2009 -- -- -- -- -- -- -- 847.54 BQE 806.37 -- -- 847.09 815.96 BQE

5/8/2009 -- -- -- -- -- -- -- 847.37 -- -- -- -- 815.54

6/10/2009 -- -- -- -- -- -- -- -- 806.36 BQE -- -- 846.19 BQE --

7/1/2009 -- -- -- -- -- -- -- 846.78 BQE 805.88 -- -- 846.14 813.49 BQE

8/11/2009 -- -- -- -- -- -- -- 846.28 -- -- -- -- 813.74

9/9/2009 -- -- -- -- -- -- -- 846.50 805.88 BQE -- -- 846.14 BQE 813.89

9/29/2009 -- -- -- 847.99 -- 848.17 805.38 -- -- 846.16 812.09 -- --

10/2/2009 -- -- -- -- -- -- -- 849.18 BQE 805.38 -- -- 846.07 812.09 BQE

11/2/2009 -- -- -- -- -- -- -- 847.18 -- -- -- -- 813.79

12/4/2009 -- -- -- -- -- -- -- 846.98 806.63 BQE -- -- 846.71 BQE 813.14

12/29/2009 -- -- -- -- -- -- -- 846.68 BQE 805.98 -- -- 846.24 812.19 BQE

2/18/2010 -- -- -- -- -- -- -- -- 807.08 -- -- 845.84 --

3/30/2010 -- -- -- -- -- -- -- 847.49 BQE 807.18 -- -- 846.94 808.69 BQE

5/20/2010 -- -- -- -- -- -- -- 847.18 -- -- -- -- 809.04

6/4/2010 -- -- -- 848.60 -- -- -- 846.88 -- -- -- 846.85 BQE 808.49

6/25/2010 -- -- -- -- -- -- -- 847.18 BQE 806.60 -- -- 846.77 808.09 BQE

8/6/2010 -- -- -- -- -- -- -- 847.37 -- -- -- -- 809.19

9/8/2010 -- -- -- -- -- -- -- 847.88 807.33 BQE -- -- 847.61 BQE 808.79

10/4/2010 -- -- -- -- -- -- -- 848.26 BQE 806.98 -- -- 847.84 807.39 BQE

10/5/2010 -- -- -- 850.11 -- 850.37 -- -- -- 848.07 -- -- --

11/12/2010 -- -- -- -- -- -- -- 848.16 -- -- -- -- 809.19

12/20/2010 -- -- -- -- -- -- -- 848.11 807.35 BQE -- -- 849.81 BQE 808.09

1/5/2011 -- -- -- 849.64 -- -- -- 848.20 BQE 808.28 -- -- 847.78 807.29 BQE

2/15/2011 -- -- -- 849.19 -- -- -- 847.80 -- -- -- -- 807.09

3/1/2011 -- -- -- 849.34 -- -- -- 848.00 808.85 BQE -- -- 848.09 BQE 806.72

4/5/2011 -- -- -- 850.48 -- -- -- 849.23 BQE 808.63 -- -- 848.54 806.39 BQE

5/10/2011 -- -- -- 850.89 -- -- -- 849.39 BQE -- -- -- -- 807.79

6/6/2011 -- -- -- 851.26 -- -- -- 851.26 851.26 BQE -- -- 851.26 BQE 851.26

7/7/2011 -- -- -- 850.74 -- -- -- 849.10 BQE 808.18 -- -- 848.51 806.49 BQE

8/9/2011 -- -- -- 851.44 -- -- -- 849.76 -- -- -- -- 807.89

9/11/2011 -- -- -- 850.64 -- -- -- 848.88 808.28 BQE -- -- 848.39 BQE 806.49

10/7/2011 -- -- -- 850.04 -- -- -- 848.38 BQE 808.93 -- -- 847.92 806.49 BQE

10/11/2011 -- -- -- 850.04 -- 850.22 808.93 -- -- 848.17 847.92 -- --

11/7/2011 -- -- -- 849.74 -- -- -- 848.28 -- -- -- -- 806.49

12/12/2011 -- -- -- 849.44 -- -- -- 848.08 808.88 BQE -- -- 849.69 BQE 806.49

1/3/2012 -- -- -- 848.54 -- -- -- -- -- -- -- -- --

1/3/2012 -- -- -- -- -- -- -- 847.69 -- -- -- 847.14 --

1/3/2012 -- -- -- -- -- -- -- -- -- -- -- -- 806.49 BQE

1/5/2012 -- -- -- 849.35 -- -- -- 848.07 BQE 808.18 -- -- 847.54 806.49 BQE
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Table A-2
1984 - 2016 Middle Sand Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location W206 W207 W209 W251 W252 W252N W253 W253 OFF W253 ON W254 W255 W255 OFF W255 ON

2/16/2012 -- -- -- 848.94 -- -- -- 847.69 -- -- -- -- 806.49

3/13/2012 -- -- -- 849.24 -- -- -- 848.07 808.78 BQE -- -- 847.49 BQE 806.49

4/12/2012 -- -- -- 849.44 -- -- -- 848.18 BQE 808.78 -- -- 847.59 806.49 BQE

5/18/2012 -- -- -- 850.44 -- -- -- 848.83 -- -- -- -- 806.49

6/9/2012 -- -- -- 850.94 -- -- -- 849.08 809.73 BQE -- -- 848.99 BQE 806.59

7/3/2012 -- -- -- 850.87 -- -- -- 849.03 BQE 806.18 -- -- 848.34 806.49 BQE

8/3/2012 -- -- -- 850.24 -- -- -- 848.53 -- -- -- -- 807.49

9/18/2012 -- -- -- 849.29 -- -- -- 847.58 805.18 BQE -- -- 847.14 BQE 806.49

10/9/2012 -- -- -- 848.93 -- -- -- 847.53 BQE 805.18 -- -- 846.79 806.49 BQE

10/15/2012 -- -- -- 848.93 -- 849.12 847.53 -- -- 847.17 806.49 -- --

11/1/2012 -- -- -- 848.89 -- -- -- 847.51 -- -- -- -- 806.49

12/7/2012 -- -- -- 848.64 -- -- -- 847.57 806.18 BQE -- -- 847.02 BQE 805.49

1/3/2013 -- -- -- 848.54 -- -- -- 847.69 BQE -- -- -- 847.14 806.49 BQE

2/8/2013 -- -- -- 848.19 -- -- -- 846.84 -- -- -- -- 806.49

3/7/2013 -- -- -- 847.94 -- -- -- 846.65 805.18 BQE -- -- 846.06 BQE 806.49

4/9/2013 -- -- -- 848.77 -- -- -- 847.68 BQE 805.18 -- -- 847.09 806.49 BQE

5/13/2013 -- -- -- 850.12 -- -- -- 848.60 -- -- -- -- 806.49

6/15/2013 -- -- -- 850.44 -- -- -- -- 805.18 -- -- 848.39 --

7/2/2013 -- -- -- 851.34 -- -- -- 849.78 BQE -- -- -- 849.09 806.49

8/6/2013 -- -- -- 850.44 -- -- -- 848.83 -- -- -- -- 806.49

9/13/2013 -- -- -- 849.44 -- -- -- -- 805.18 -- -- 847.19 BQE --

10/1/2013 -- -- -- 849.31 -- -- -- 847.78 BQE 805.18 -- -- 847.08 806.49 BQE

10/7/2013 -- -- -- 849.34 849.63 -- 847.81 -- -- 847.77 806.49 -- --

11/8/2013 -- -- -- 849.59 -- -- -- 848.30 -- -- -- -- 806.49

12/2/2013 -- -- -- 849.34 -- -- -- 848.38 805.18 BQE -- -- 847.42 BQE 806.49

1/3/2014 -- -- -- 849.07 -- -- -- 847.91 BQE 805.18 -- -- 847.09 806.49 BQE

2/13/2014 -- -- -- 848.54 -- -- -- 847.38 -- -- -- -- 806.49

3/8/2014 -- -- -- -- -- -- -- 847.28 847.78 BQE -- -- 805.49 BQE 806.49

3/27/2014 -- -- -- 848.84 -- -- -- -- -- -- -- -- --

4/2/2014 -- -- -- 848.99 -- -- -- -- 805.18 -- -- 847.14 --

5/23/2014 -- -- -- 851.49 -- -- -- -- 805.18 -- -- 849.35 --

6/30/2014 -- -- -- 851.83 -- -- -- -- 805.18 -- -- 849.69 --

7/31/2014 -- -- -- 850.99 -- -- -- 849.58 -- -- -- -- 806.49

8/29/2014 -- -- -- 850.54 -- -- -- 849.18 805.18 BQE -- -- 848.38 BQE 806.49

9/30/2014 -- -- -- 850.16 -- -- -- -- 805.18 -- -- 848.09 --

10/14/2014 -- -- -- 850.03 -- 850.45 848.85 -- -- 848.64 806.49 -- --

12/5/2014 -- -- -- 849.69 -- -- -- 848.33 805.18 BQE -- -- 847.88 BQE 806.49

1/15/2015 -- -- -- 849.62 -- -- -- 848.68 BQE 805.18 -- -- 847.89 806.49 BQE

2/11/2015 -- -- -- 849.34 -- -- -- 848.37 -- -- -- -- 806.49

3/5/2015 -- -- -- 849.11 -- -- -- 848.16 -- -- -- -- 806.49

3/31/2015 -- -- -- 849.21 -- -- -- 848.23 805.18 BQE -- -- 847.86 BQE 806.49

5/1/2015 -- -- -- 849.19 -- -- -- 847.91 BQE 805.18 -- -- 847.14 806.49 BQE

6/5/2015 -- -- -- 849.64 -- -- -- 848.36 -- -- -- -- 806.49

6/30/2015 -- -- -- 849.64 -- -- -- 848.18 -- -- -- -- 806.49

8/6/2015 -- -- -- 849.99 -- -- -- 848.50 -- -- -- -- 806.49

9/1/2015 -- -- -- 849.84 -- -- -- 848.53 805.18 BQE -- -- 847.99 BQE --

9/30/2015 -- -- -- 849.88 -- -- -- 849.68 BQE 805.18 -- -- 847.79 806.49 BQE

10/5/2015 -- -- -- 849.92 -- 850.10 849.71 -- -- 848.17 806.49 -- --

11/9/2015 -- -- -- 849.84 -- -- -- 848.68 -- -- -- -- 806.49

12/1/2015 -- -- -- 850.44 -- -- -- 849.38 -- -- -- -- 806.49

1/6/2016 -- -- -- 850.09 -- -- -- 849.08 -- -- -- -- 806.49

2/1/2016 -- -- -- 849.79 -- -- -- 848.78 -- -- -- -- 806.49

2/29/2016 -- -- -- 849.83 -- -- -- 848.71 806.18 BQE -- -- 844.84 BQE 807.14

4/1/2016 -- -- -- 850.14 -- -- -- 848.86 BQE 805.18 -- -- 848.19 806.49 BQE

5/2/2016 -- -- -- 850.44 -- -- -- 849.28 -- -- -- 806.49 --

6/1/2016 -- -- -- 850.18 -- -- -- 849.03 -- -- -- -- 806.49

7/1/2016 -- -- -- 849.93 -- -- -- 848.18 -- -- -- -- 806.49

8/5/2016 -- -- -- 850.72 -- -- -- 849.18 -- -- -- -- 806.49
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Table A-2
1984 - 2016 Middle Sand Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location W206 W207 W209 W251 W252 W252N W253 W253 OFF W253 ON W254 W255 W255 OFF W255 ON

9/8/2016 -- -- -- 851.24 -- -- -- 849.68 805.18 BQE -- -- 849.89 BQE 806.49

9/30/2016 -- -- -- 851.49 -- -- -- 851.14 BQE 805.18 -- -- 849.71 806.49 BQE

10/10/2016 -- -- -- 851.54 -- 851.37 851.28 -- -- 849.63 806.49 -- --

11/8/2016 -- -- -- 850.79 -- -- -- 849.48 -- -- -- -- 806.49

12/1/2016 -- -- -- 851.07 -- -- -- 849.73 -- -- -- -- 806.49

-- Not measured

See Table 3-18 for data qualifiers and footnotes.
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Table A-3
1984-2016 Lower Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location S-3 W300 W300SP W300SPN W301 W307 W308 W323 W328

12/2/1984 -- 847.10 -- -- -- -- -- -- --

3/25/1985 -- 847.35 -- -- 851.27 848.53 -- -- --

3/27/1985 -- -- -- -- -- 848.73 -- -- --

3/28/1985 -- -- -- -- 851.42 -- -- -- --

5/6/1985 -- 847.39 -- -- 851.77 848.80 -- -- --

2/26/1986 -- -- -- -- -- -- -- -- 848.11

3/20/1986 -- -- -- -- 851.07 848.32 -- -- 848.39

9/23/1986 -- -- -- -- 852.26 849.31 -- -- 849.74

12/10/1986 -- 847.85 -- -- 850.96 -- 848.46 -- 848.60

3/17/1987 -- 846.38 -- -- 850.25 847.65 -- 843.82 847.79

5/4/1987 -- -- 844.88 -- 849.68 847.65 -- 841.80 847.06

7/13/1987 -- -- 844.87 -- 849.13 846.03 -- 841.50 846.17

11/3/1987 -- -- -- -- 849.91 847.01 -- 843.02 847.31

2/1/1988 -- -- 843.60 -- 848.48 846.32 -- 842.28 846.44

2/23/1988 -- -- 843.60 -- -- -- -- -- --

2/25/1988 -- -- -- -- 848.84 846.32 -- 842.28 846.44

10/3/1988 -- -- 843.56 -- -- 844.85 -- 840.46 844.93

12/5/1988 -- -- 848.82 -- 847.71 844.91 -- -- 844.96

2/27/1989 -- -- -- -- 846.49 843.78 -- 840.15 843.97

8/2/1989 -- -- 843.36 -- 848.37 844.71 -- 839.38 844.78

9/29/1989 -- -- 843.48 -- 848.18 844.66 -- 839.80 844.81

1/5/1990 -- -- 842.70 -- 846.49 843.71 -- 839.96 843.94

5/1/1990 -- -- 844.28 -- 848.68 845.36 -- 840.94 845.49

10/29/1990 -- -- 844.85 -- 849.16 845.92 -- 841.62 846.13

2/7/1991 -- -- -- -- 847.53 844.78 -- 840.95 844.89

6/14/1991 -- -- 846.64 -- 850.96 847.81 -- 843.56 848.10

9/30/1991 -- -- 847.51 -- 851.39 848.63 -- 844.47 848.72

10/16/1991 -- -- 847.33 -- 851.07 848.48 -- 844.38 848.51

4/24/1992 -- -- -- -- 851.41 -- -- 845.29 849.11

5/26/1992 -- -- 847.17 -- -- 848.29 -- -- --

6/17/1992 -- -- 847.06 -- 851.14 848.34 -- 844.21 848.46

9/3/1992 -- -- 847.22 -- 850.90 848.30 -- 844.51 848.48

10/12/1992 -- -- 847.39 -- 851.24 848.48 -- 844.29 848.64

1/13/1993 -- -- 847.03 -- 850.84 848.06 -- 844.41 848.09

4/13/1993 -- -- 847.01 -- 850.79 848.22 -- 844.25 848.26

7/19/1993 -- -- 848.12 -- 851.86 849.16 -- 845.39 849.40

10/18/1993 -- -- 847.86 -- 851.13 848.91 -- 844.97 848.83

2/5/1994 -- -- 847.29 -- 850.73 848.50 -- 844.80 848.51

5/31/1994 -- -- 847.58 -- 851.42 848.89 -- 844.70 848.83

8/1/1994 -- -- 846.73 -- 850.66 847.82 -- 843.48 847.95

9/28/1994 -- -- 846.96 -- 850.81 848.18 -- 844.10 848.16

2/1/1995 -- -- 846.62 -- 850.18 847.81 -- 844.09 847.84

4/3/1995 -- -- 847.23 -- 850.77 848.19 -- 844.52 848.36

7/6/1995 -- -- 847.78 -- 851.66 848.85 -- 844.66 848.88

10/18/1995 -- -- 847.60 -- 851.14 848.65 -- 844.87 848.76

2/8/1996 -- -- 846.77 -- 850.48 847.96 -- 844.07 848.10

4/24/1996 -- -- 847.56 -- 851.08 848.72 -- -- --

9/6/1996 -- -- 845.68 -- 849.80 846.71 -- -- --

10/1/1996 -- -- 845.65 -- 849.48 846.63 -- 842.68 846.89

1/2/1997 -- -- 847.10 -- 850.55 848.01 -- 844.31 847.93

3/31/1997 -- -- 847.92 -- 851.33 848.81 -- 845.00 848.80

7/9/1997 -- -- 847.99 -- 851.36 848.96 -- -- --

9/12/1997 -- -- 848.08 -- 851.24 848.81 -- -- --

10/1/1997 -- -- 847.83 -- 851.25 848.77 -- 844.83 848.85

1/7/1998 -- -- 847.49 -- 850.67 848.20 -- -- --

4/1/1998 -- -- 848.06 -- 851.63 848.79 -- -- --

7/1/1998 -- -- 847.87 -- 851.43 848.54 -- -- --

11/18/1998 -- -- 847.43 -- 850.67 847.97 -- 844.42 848.33

2/25/1999 -- -- 846.73 -- 849.98 847.44 -- -- --

5/31/1999 -- -- 847.82 -- 851.23 848.44 -- -- --

11/15/1999 -- -- 846.95 -- 850.23 -- -- 843.99 847.93

3/1/2000 -- -- 846.45 -- 849.79 -- -- -- --
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Table A-3
1984-2016 Lower Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location S-3 W300 W300SP W300SPN W301 W307 W308 W323 W328

6/2/2000 -- -- 846.23 -- 850.13 -- -- -- --

9/6/2000 -- -- 847.12 -- 850.83 -- -- -- --

9/27/2000 -- -- 846.56 -- -- -- -- -- --

9/28/2000 -- -- -- -- 850.18 -- -- 843.43 847.63

3/6/2001 -- -- 846.07 -- 850.63 -- -- -- --

7/3/2001 -- -- 848.07 -- 851.54 -- -- -- --

10/18/2001 -- -- 847.47 -- -- -- -- -- --

10/19/2001 -- -- -- -- 850.77 -- -- 844.60 848.48

12/15/2001 -- 848.73 -- -- -- -- -- -- --

2/28/2002 -- -- 846.91 -- 850.18 -- -- -- --

3/26/2002 -- -- 846.93 -- -- -- -- -- --

4/29/2002 -- -- 847.68 -- 851.13 -- -- 844.79 848.75

5/15/2002 -- -- 848.44 -- -- -- -- -- --

5/30/2002 -- -- 847.82 -- -- -- -- 844.69 848.91

6/30/2002 -- -- 848.47 -- -- -- -- 845.29 849.65

8/2/2002 -- -- 848.31 -- 851.96 -- -- 845.18 849.47

8/30/2002 -- -- 848.31 -- -- -- -- 845.47 849.43

9/30/2002 -- -- -- 846.87 -- -- -- 845.49 849.25

10/28/2002 -- -- 847.04 -- 851.52 -- -- 845.74 849.40

12/3/2002 -- -- 847.74 -- -- -- -- 845.19 848.90

12/30/2002 -- -- -- 847.69 -- -- -- 845.29 848.85

2/4/2003 -- -- -- 847.41 -- -- -- 844.99 848.55

3/3/2003 -- -- -- 847.16 850.41 -- -- 846.89 848.35

4/1/2003 -- -- -- 847.27 -- -- -- 846.89 848.46

5/2/2003 -- -- -- 847.46 -- -- -- 846.69 848.70

6/7/2003 -- -- -- 848.02 851.50 -- -- 847.09 849.23

7/2/2003 -- -- -- 848.56 -- -- -- 845.71 849.78

8/4/2003 -- -- 847.29 -- -- -- -- -- 848.55

9/3/2003 -- -- -- 845.83 849.73 -- -- -- 847.10

9/22/2003 -- -- -- 845.55 849.21 -- -- -- 846.60

10/13/2003 -- -- -- 845.46 -- -- -- -- 846.60

11/3/2003 -- -- -- 845.81 -- -- -- -- 846.95

12/16/2003 -- -- -- 845.76 848.94 -- -- -- 846.85

1/9/2004 -- -- -- 845.62 848.78 -- -- -- 846.74

4/1/2004 -- -- -- 846.31 849.64 -- -- -- 847.48

8/2/2004 -- -- -- 846.90 850.39 -- -- -- 848.10

10/18/2004 -- -- -- 846.91 850.13 -- -- -- 847.77

11/2/2004 -- -- -- 847.26 -- -- -- -- 848.40

12/1/2004 -- -- -- 847.06 -- -- -- -- 848.22

1/5/2005 -- -- -- 846.71 -- -- -- -- 847.85

2/2/2005 -- -- -- 846.26 849.52 -- -- -- 847.40

3/3/2005 -- -- -- 846.55 -- -- -- -- 847.70

4/1/2005 -- -- -- 846.51 -- -- -- -- 847.65

5/4/2005 -- -- -- 846.96 850.35 -- -- -- 848.15

6/3/2005 -- -- -- 847.01 -- -- -- -- 848.18

7/7/2005 -- -- -- 847.31 -- -- -- -- 848.50

8/5/2005 -- -- -- 846.41 850.13 -- -- -- 847.70

9/1/2005 -- -- -- 846.55 -- -- -- -- 847.80

10/7/2005 -- -- -- 848.24 -- -- -- -- 849.18

11/2/2005 -- -- -- 848.16 -- -- -- -- 849.25

11/7/2005 -- -- -- -- 851.13 -- -- -- --

12/12/2005 -- -- -- 847.66 -- -- -- -- 848.77

1/9/2006 -- -- -- 847.46 -- -- -- -- 848.60

2/10/2006 -- -- -- 847.21 -- -- -- -- 848.45

3/1/2006 841.34 -- -- -- -- -- -- -- --

3/19/2006 -- -- -- 847.25 850.44 -- -- -- 848.36

4/14/2006 -- -- -- 848.01 -- -- -- -- 849.15

5/9/2006 -- -- -- 848.81 852.22 -- -- -- 849.93

6/5/2006 -- -- -- 847.62 -- -- -- -- 848.85

7/7/2006 -- -- -- 847.01 -- -- -- -- 848.30

8/15/2006 -- -- -- 846.80 850.43 -- -- -- 848.06

9/6/2006 -- -- -- 847.16 -- -- -- -- 848.44
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Table A-3
1984-2016 Lower Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location S-3 W300 W300SP W300SPN W301 W307 W308 W323 W328

10/9/2006 -- -- -- 847.01 -- -- -- -- 848.20

10/16/2006 841.53 -- -- 847.21 850.38 -- -- -- 848.30

11/14/2006 -- -- -- 847.16 -- -- -- -- 848.26

12/7/2006 -- -- -- 846.96 -- -- -- -- 848.10

1/2/2007 -- -- -- 847.41 -- -- -- -- 848.54

2/12/2007 -- -- -- 846.80 -- -- -- -- 847.94

3/12/2007 -- -- -- 846.81 -- -- -- -- 847.90

3/15/2007 -- -- -- 846.81 850.50 -- -- -- 847.90

4/10/2007 -- -- -- 847.90 -- -- -- -- 849.00

5/11/2007 -- -- -- 847.70 -- -- -- -- 848.86

6/8/2007 -- -- -- 847.18 -- -- -- -- 848.35

6/28/2007 -- -- -- 846.23 -- -- -- -- 847.32

8/7/2007 -- -- -- 845.76 -- -- -- -- 846.95

9/12/2007 -- -- -- 846.33 -- -- -- -- 847.57

9/29/2007 -- -- -- 847.56 -- -- -- -- 848.75

11/6/2007 842.58 -- -- 848.06 851.20 -- -- -- 849.20

12/10/2007 -- -- -- 847.71 -- -- -- -- 848.80

12/27/2007 -- -- -- 847.41 -- -- -- -- 848.55

2/15/2008 -- -- -- 847.00 -- -- -- -- 848.06

3/19/2008 -- -- -- 846.71 -- -- -- -- 847.85

4/1/2008 -- -- -- 846.91 -- -- -- -- 848.05

5/13/2008 -- -- -- 848.22 -- -- -- -- 849.40

6/14/2008 -- -- -- 848.21 -- -- -- -- 849.45

6/29/2008 -- -- -- 847.51 -- -- -- -- 848.75

8/14/2008 -- -- -- 846.51 -- -- -- -- 847.85

9/4/2008 -- -- -- 846.51 -- -- -- -- 847.74

9/24/2008 -- -- -- 846.71 -- -- -- -- 847.91

10/6/2008 841.32 -- -- 846.67 850.01 -- -- -- 847.93

11/11/2008 -- -- -- 846.71 -- -- -- -- 847.85

12/7/2008 -- -- -- 846.54 -- -- -- -- 847.65

12/26/2008 -- -- -- 846.41 -- -- -- -- 847.52

2/11/2009 -- -- -- 846.09 -- -- -- -- 847.20

3/9/2009 -- -- -- 846.21 -- -- -- -- 847.35

3/27/2009 -- -- -- 846.70 -- -- -- -- 847.85

5/8/2009 -- -- -- 846.31 -- -- -- -- 847.45

6/10/2009 -- -- -- 845.61 -- -- -- -- 846.60

7/1/2009 -- -- -- 845.61 -- -- -- -- 846.81

8/11/2009 -- -- -- 845.16 -- -- -- -- 846.35

9/9/2009 -- -- -- 845.36 -- -- -- -- 846.65

9/29/2009 839.68 -- -- 845.31 849.33 -- -- -- 846.65

10/2/2009 -- -- -- 845.31 -- -- -- -- 846.65

11/2/2009 -- -- -- 846.21 -- -- -- -- 847.37

12/4/2009 -- -- -- 846.03 -- -- -- -- 847.15

12/29/2009 -- -- -- 845.83 -- -- -- -- 846.90

2/18/2010 -- -- -- 845.46 -- -- -- -- 846.47

3/30/2010 -- -- -- 846.41 -- -- -- -- 847.50

5/20/2010 -- -- -- 846.29 -- -- -- -- 847.45

6/4/2010 -- -- -- 845.91 -- -- -- -- 847.05

6/25/2010 -- -- -- 846.16 -- -- -- -- 847.31

8/6/2010 -- -- -- 846.31 -- -- -- -- 847.55

9/8/2010 -- -- -- 846.92 -- -- -- -- 848.12

10/4/2010 -- -- -- 846.63 -- -- -- -- 848.45

10/5/2010 841.78 -- -- -- 850.43 -- -- -- --

11/12/2010 -- -- -- 847.21 -- -- -- -- 848.30

12/20/2010 -- -- -- 847.19 -- -- -- -- 848.25

1/5/2011 -- -- -- 847.31 -- -- -- -- 848.43

2/15/2011 -- -- -- 846.91 -- -- -- -- 848.00

3/1/2011 -- -- -- 847.11 -- -- -- -- 848.20

4/5/2011 -- -- -- 848.16 -- -- -- -- 849.24

5/10/2011 -- -- -- 848.51 -- -- -- -- 849.60

6/6/2011 -- -- -- 851.26 -- -- -- -- 851.26

7/7/2011 -- -- -- 847.96 -- -- -- -- 849.15
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Table A-3
1984-2016 Lower Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location S-3 W300 W300SP W300SPN W301 W307 W308 W323 W328

8/9/2011 -- -- -- 848.69 -- -- -- -- 849.94

9/11/2011 -- -- -- 847.71 -- -- -- -- 848.97

10/7/2011 -- -- -- 847.36 -- -- -- -- 848.58

10/11/2011 841.43 -- -- 847.31 851.33 -- -- -- 848.58

11/7/2011 -- -- -- 847.27 -- -- -- -- 848.48

12/12/2011 -- -- -- 847.21 -- -- -- -- 848.35

1/3/2012 -- -- -- 846.40 -- -- -- -- 847.47

1/5/2012 -- -- -- 847.11 -- -- -- -- 848.24

2/16/2012 -- -- -- 846.73 -- -- -- -- 847.95

3/13/2012 -- -- -- 847.13 -- -- -- -- 848.27

4/12/2012 -- -- -- 847.06 -- -- -- -- 848.25

5/18/2012 -- -- -- 847.71 -- -- -- -- 849.00

6/9/2012 -- -- -- 847.89 -- -- -- -- 849.08

7/3/2012 -- -- -- 847.76 -- -- -- -- 848.95

8/3/2012 -- -- -- 847.42 -- -- -- -- 848.60

9/18/2012 -- -- -- 846.40 -- -- -- -- 847.63

10/9/2012 -- -- -- 846.22 -- -- -- -- 847.47

10/15/2012 840.98 -- -- 846.31 849.83 -- -- -- 847.65

11/1/2012 -- -- -- 846.51 -- -- -- -- 847.70

12/7/2012 -- -- -- 846.56 -- -- -- -- 847.60

1/3/2013 -- -- -- 846.40 -- -- -- -- 847.47

2/8/2013 -- -- -- 845.88 -- -- -- -- 847.38

3/7/2013 -- -- -- 845.61 -- -- -- -- 846.74

4/9/2013 -- -- -- 846.81 -- -- -- -- 847.94

5/13/2013 -- -- -- 847.52 -- -- -- -- 848.65

6/15/2013 -- -- -- 847.94 -- -- -- -- 849.11

7/2/2013 -- -- -- 848.66 -- -- -- -- 849.85

8/6/2013 -- -- -- 847.63 -- -- -- -- 848.85

9/13/2013 -- -- -- 846.51 -- -- -- -- 847.76

10/1/2013 -- -- -- 846.56 -- -- -- -- 847.75

10/7/2013 841.53 -- -- 846.78 850.33 -- -- -- 848.30

11/8/2013 -- -- -- 847.21 -- -- -- -- 848.35

12/2/2013 -- -- -- 847.11 -- -- -- -- 848.24

1/3/2014 -- -- -- 846.71 -- -- -- -- 847.81

2/13/2014 -- -- -- 846.23 -- -- -- -- 847.35

3/8/2014 -- -- -- -- -- -- -- -- 847.40

3/27/2014 -- -- -- 846.47 -- -- -- -- --

4/2/2014 -- -- -- 846.71 -- -- -- -- 847.87

5/23/2014 -- -- -- 848.91 -- -- -- -- 850.10

6/30/2014 -- -- -- 849.28 -- -- -- -- 850.45

7/31/2014 -- -- -- 848.31 -- -- -- -- 849.52

8/29/2014 -- -- -- 847.84 -- -- -- -- 849.13

9/30/2014 -- -- -- 847.51 -- -- -- -- 848.74

10/14/2014 842.23 -- -- 847.61 850.68 -- -- -- 848.74

12/5/2014 -- -- -- 847.06 -- -- -- -- 848.20

1/15/2015 -- -- -- 847.46 -- -- -- -- 848.63

2/11/2015 -- -- -- 847.21 -- -- -- -- 848.43

3/5/2015 -- -- -- 847.18 -- -- -- -- 848.20

3/31/2015 -- -- -- 847.11 -- -- -- -- 848.23

5/1/2015 -- -- -- 846.60 -- -- -- -- 847.75

6/5/2015 -- -- -- 847.31 -- -- -- -- 848.43

6/30/2015 -- -- -- 847.01 -- -- -- -- 848.15

8/6/2015 -- -- -- 847.21 -- -- -- -- 848.38

9/1/2015 -- -- -- 847.31 -- -- -- -- 848.45

9/30/2015 -- -- -- 847.31 -- -- -- -- 848.48

10/5/2015 842.43 -- -- 847.36 850.41 -- -- -- 848.60

11/9/2015 -- -- -- 847.56 -- -- -- -- 848.64

12/1/2015 -- -- -- 848.16 -- -- -- -- 849.25

1/6/2016 -- -- -- 848.01 -- -- -- -- 849.15

2/1/2016 -- -- -- 847.66 -- -- -- -- 848.8
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Table A-3
1984-2016 Lower Aquifer Water Levels

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
(elevations in ft./MSL)

Location S-3 W300 W300SP W300SPN W301 W307 W308 W323 W328

2/29/2016 -- -- -- 847.59 -- -- -- -- 848.7

4/1/2016 -- -- -- 847.81 -- -- -- -- 848.93

5/2/2016 -- -- -- 848.06 -- -- -- -- 849.22

6/1/2016 -- -- -- 847.79 -- -- -- -- 848.9

7/1/2016 -- -- -- 847.16 -- -- -- -- 848.35

8/5/2016 -- -- -- 848.24 -- -- -- -- 849.4

9/8/2016 -- -- -- 848.9 -- -- -- -- 850.03

9/30/2016 -- -- -- 849.18 -- -- -- -- 850.35

10/10/2016 843.83 -- -- 848.96 829.73 -- -- -- 850.05

11/8/2016 -- -- -- 848.61 -- -- -- -- 849.74

12/1/2016 -- -- -- 848.91 -- -- -- -- 850.04

-- Not measured

See Table 3-18 for data qualifiers and footnotes.
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

U1 7/07/1988 N < 10 ug/l 32 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 12/29/1988 N < 10 ug/l 20 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U1 8/03/1989 N < 10 ug/l 28 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 5/04/1990 N -- -- -- -- -- -- -- -- -- --

U1 10/30/1990 N < 10 ug/l 27 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 10/17/1991 N < 10 ug/l 21 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 10/14/1992 N

< 10 ug/l

< 10 ug/l

19 ug/l

19 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

U1 10/20/1993 N < 10 ug/l 13 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 10/14/1994 N < 10 ug/l 17 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 12/08/1995 N < 0.96 ug/l 16 ug/l < 0.96 ug/l < 0.96 ug/l < 0.96 ug/l < 0.96 ug/l < 0.96 ug/l < 0.96 ug/l < 0.96 ug/l < 0.96 ug/l

U1 10/02/1996 N
< 30 ug/l

2 j ug/l

10 j* ug/l

19 ug/l

< 30 * ug/l

6 j ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

U1 10/03/1997 N < 10 ug/l 1 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 11/19/1998 N -- < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1 11/19/1999 N < 0.1 ug/l 0.38 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U1 9/27/2000 N < 0.1 ug/l 1.5 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U1 9/27/2000 FD < 0.1 ug/l 1.6 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U1 10/19/2001 N 0.0087 ug/l 2.6 ug/l 0.045 ug/l 0.044 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 11/01/2002 N < 0.0034 ug/l 0.20 ug/l < 0.0034 ug/l 0.011 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 12/21/2003 N 0.030 b ug/l 0.59 ug/l 0.016 ug/l 0.027 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/29/2004 N < 0.0035 ug/l 0.22 ug/l 0.014 ug/l 0.049 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

U1 11/10/2005 N 0.0087 ug/l 0.22 ug/l 0.015 ug/l 0.039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/21/2006 N 0.010 ug/l 0.23 ug/l 0.014 ug/l 0.040 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 9/16/2007 N 0.0047 ug/l 0.22 ug/l 0.0082 b ug/l 0.027 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 11/09/2007 N < 0.0034 ug/l 0.15 ug/l < 0.0068 ug/l 0.027 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 3/19/2008 N < 0.0034 ug/l 0.098 ug/l < 0.0034 ug/l 0.014 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 6/14/2008 N < 0.0033 ug/l 0.13 ug/l < 0.0044 ug/l 0.020 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 9/04/2008 N < 0.0033 ug/l 0.13 ug/l < 0.0033 ug/l 0.014 ug/l < 0.0033 * ug/l < 0.0033 ug/l < 0.0033 * ug/l < 0.0033 * ug/l < 0.0033 * ug/l < 0.0033 * ug/l

U1 10/10/2008 N 0.0037 ug/l 0.050 ug/l < 0.0034 ug/l 0.020 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 2/25/2009 N < 0.0033 ug/l 0.12 ug/l < 0.0033 ug/l 0.012 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 6/10/2009 N 0.0040 ug/l 0.12 ug/l 0.0075 ug/l 0.050 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 9/09/2009 N 0.0049 ug/l 0.17 ug/l 0.0055 ug/l 0.037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/05/2009 N 0.0036 b ug/l 0.18 ug/l 0.0052 b ug/l 0.031 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 10/05/2009 FD 0.0039 b ug/l 0.18 ug/l 0.0059 b ug/l 0.035 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 3/09/2010 N 0.0065 ug/l 0.27 ug/l 0.0084 ug/l 0.048 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

Parameter
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U1 6/04/2010 N 0.0057 b ug/l 0.25 ug/l 0.0061 ug/l 0.036 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 8/09/2010 N 0.0039 ug/l 0.24 ug/l 0.0051 ug/l 0.029 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 10/05/2010 N < 0.0033 ug/l 0.19 ug/l 0.0046 ug/l 0.023 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 3/22/2011 N < 0.0034 ug/l 0.17 ug/l 0.0061 ug/l 0.027 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 6/06/2011 N < 0.0034 ug/l 0.071 ug/l 0.0040 ug/l 0.015 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 9/11/2011 N < 0.0034 ug/l 0.014 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/15/2011 N < 0.0033 ug/l 0.024 ug/l < 0.0033 ug/l 0.012 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 10/15/2011 FD < 0.0034 ug/l 0.022 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 3/16/2012 N < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l 0.011 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l

U1 6/09/2012 N < 0.0036 ug/l 0.0094 ug/l < 0.0036 ug/l 0.013 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

U1 9/27/2012 N < 0.0034 ug/l 1.0 ug/l 0.0080 ug/l 0.043 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/17/2012 N < 0.0033 h ug/l 0.012 h ug/l 0.0035 h ug/l 0.024 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l

U1 3/07/2013 N 0.0049 ug/l 0.028 ug/l 0.0055 ug/l 0.030 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 5/30/2013 N < 0.0033 ug/l 0.023 ug/l 0.0042 ug/l 0.026 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 8/14/2013 N < 0.0033 ug/l 0.021 ug/l 0.0044 ug/l 0.023 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 10/08/2013 N < 0.0035 ug/l 0.023 ug/l 0.0050 ug/l 0.031 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

U1 3/27/2014 N < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l

U1 6/30/2014 N 0.0045 ug/l 0.023 ug/l 0.0055 ug/l 0.034 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 BQX ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 9/30/2014 N < 0.0034 ug/l 0.020 ug/l 0.0052 ug/l 0.021 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/16/2014 N < 0.0034 ug/l 0.018 ug/l 0.0043 ug/l 0.019 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 3/20/2015 N < 0.0037 ug/l 0.015 ug/l 0.0044 ug/l 0.019 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l

U1 6/30/2015 N < 0.0033 h ug/l 0.0060 h ug/l 0.0039 h ug/l 0.021 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l

U1 9/01/2015 N < 0.0034 ug/l 0.0086 ug/l < 0.0034 ug/l 0.019 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 c ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 10/07/2015 N < 0.0034 ug/l 0.012 ug/l < 0.0034 ug/l 0.018 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1 2/04/2016 N < 0.0033 ug/l 0.0047 ug/l < 0.0033 ug/l 0.011 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 6/30/2016 N < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l 0.020 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 ch ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l

U1 9/12/2016 N < 0.0033 ug/l 0.0040 ug/l < 0.0033 ug/l 0.011 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1 10/18/2016 N 0.0038 ug/l 0.0096 ug/l 0.0049 ug/l 0.030 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 c ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

U1A 10/01/1997 N < 10 ug/l 11 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U1A 11/18/1998 N < 10 ug/l 6 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l < 10 ug/l

U1A 12/10/1999 N < 0.1 ug/l 5.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U1A 9/26/2000 N < 0.1 ug/l 5.4 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U1A 10/16/2001 N 0.0092 ug/l 5.1 ug/l 0.056 ug/l 0.088 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1A 11/01/2002 N < 0.10 ug/l 3.5 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l

U1A 12/16/2003 N < 0.020 ug/l 0.94 ug/l 0.031 ug/l 0.038 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l

U1A 10/29/2004 N 9.9 ug/l 110 ug/l 2.1 ug/l 2.4 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l

U1A 2/10/2005 N < 0.0034 ug/l 0.61 ug/l 0.016 ug/l 0.057 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U1A 2/10/2005 FD < 0.017 ug/l 2.5 ug/l 0.069 ug/l 0.26 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U1A 11/12/2005 N 0.0046 ug/l 0.25 ug/l < 0.015 ug/l 0.057 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/18/2006 N < 0.0034 ug/l 0.18 ug/l 0.0075 ug/l 0.045 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/02/2009 N 0.0060 ug/l 1.5 ug/l 0.016 ug/l 0.087 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/12/2010 N < 0.0033 ug/l 0.083 ug/l 0.0079 ug/l 0.058 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1A 10/16/2011 N < 0.0033 ug/l 1.4 ug/l 0.011 ug/l 0.052 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1A 3/16/2012 N < 0.0033 ug/l 1.1 ug/l 0.0080 ug/l 0.049 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1A 6/09/2012 N < 0.0033 ug/l 1.3 ug/l 0.011 ug/l 0.036 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1A 9/27/2012 N < 0.0034 ug/l 0.015 ug/l < 0.0034 ug/l 0.020 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/18/2012 N 0.0037 ug/l 0.97 ug/l 0.013 ug/l 0.057 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/08/2013 N 0.0045 b ug/l 1.5 ug/l 0.018 ug/l 0.069 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/16/2014 N 0.0052 ug/l 1.4 ug/l 0.023 ug/l 0.067 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U1A 10/07/2015 N < 0.0034 ug/l 0.78 ug/l 0.012 ug/l 0.039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U1A 10/18/2016 N 0.0044 ug/l 0.35 ug/l 0.012 ug/l 0.062 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U2 7/07/1988 N < 10 ug/l 42 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 12/29/1988 N < 10 ug/l 77 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U2 8/03/1989 N < 10 ug/l 67 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 5/04/1990 N -- -- -- -- -- -- -- -- -- --

U2 6/22/1990 N -- -- -- -- -- -- -- -- -- --

U2 10/30/1990 N < 10 ug/l 46 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 10/17/1991 N < 10 ug/l 19 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 12/03/1992 N < 20 ug/l 7 j* ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l

U2 10/18/1993 N < 10 ug/l 12 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 9/28/1994 N < 10 ug/l 13 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 10/18/1995 N < 30 ug/l 6 j ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l

U2 10/02/1996 N < 10 ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 10/03/1997 N < 10 ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 11/19/1998 N -- < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2 11/19/1999 N < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U2 9/27/2000 N < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l

U2A 10/01/1997 N < 10 ug/l 11 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2A 11/18/1998 N < 10 ug/l 6 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l < 10 ug/l

U2A 11/19/1999 N 0.9 j ug/l 10 ug/l < 10 ug/l 0.3 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2A 11/19/1999 FD 1 j ug/l 11 ug/l < 10 ug/l 0.3 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2A 12/10/1999 N < 10 ug/l 12 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U2A 9/26/2000 N < 9.6 ug/l 11 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U2A 10/16/2001 N < 9.6 ug/l 12 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U2A 11/01/2002 N < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U2A 12/16/2003 N < 9.9 ug/l 10 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l

U2A 10/29/2004 N 0.38 ug/l 9.5 ug/l 0.086 ug/l 0.16 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

U2A 11/12/2005 N 0.36 ug/l 8.0 ug/l 0.13 ug/l 0.19 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

U2A 10/18/2006 N 0.14 ug/l 6.8 ug/l 0.061 ug/l 0.14 ug/l < 0.0066 ug/l < 0.0066 ug/l < 0.0066 ug/l < 0.0066 ug/l < 0.0066 ug/l < 0.0066 ug/l

U2A 11/13/2007 N 0.082 b ug/l 4.7 ug/l 0.049 ug/l 0.13 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U2A 10/16/2008 N 0.095 ug/l 5.3 ug/l 0.035 ug/l 0.12 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U2A 10/13/2010 N 0.0052 ug/l 7.3 ug/l < 0.029 ug/l 0.076 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U2A 10/16/2011 N 0.0082 b ug/l 4.9 ug/l 0.026 ug/l 0.083 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U2A 10/18/2012 N 0.0096 ug/l 3.3 ug/l 0.028 ug/l < 0.11 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

U2A 10/11/2013 N 0.017 ug/l 3.8 ug/l 0.032 ug/l 0.14 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

U2A 10/21/2014 N 0.012 ug/l 3.0 ug/l 0.037 ug/l 0.10 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U2A 10/14/2015 N < 0.017 ug/l 2.6 ug/l 0.057 ug/l 0.053 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 c ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U2A 10/11/2016 N < 0.034 ug/l 0.76 ug/l 0.063 ug/l 0.11 ug/l 0.036 ug/l 0.035 ug/l 0.035 c ug/l 0.041 ug/l 0.034 ug/l 0.042 ug/l

U3 7/06/1988 N 31 ug/l 59 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U3 12/29/1988 N
< 10 ug/l

< 10 ug/l

60 ug/l

73 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

U3 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U3 8/03/1989 N 10 ug/l 69 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U3 5/04/1990 N -- -- -- -- -- -- -- -- -- --

U3 10/30/1990 N 2 j ug/l 90 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U3 10/17/1991 N < 30 ug/l 51 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l

U3 10/14/1992 N < 25 ug/l 71 ug/l < 25 ug/l < 25 ug/l < 25 ug/l < 25 ug/l < 25 ug/l < 25 ug/l < 25 ug/l < 25 ug/l

U3 10/18/1993 N < 100 ug/l 33 j ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l

U3 9/29/1994 N 5 j ug/l 71 ug/l < 15 ug/l < 15 ug/l < 15 ug/l < 15 ug/l < 15 ug/l < 15 ug/l < 15 ug/l < 15 ug/l

U3 10/18/1995 N < 100 ug/l 56 j ug/l < 100 ug/l < 100 ug/l < 100 ug/l 17 j ug/l 12 j ug/l < 100 ug/l 16 j ug/l < 100 ug/l

U3 10/02/1996 N < 10 ug/l 36 * ug/l < 10 * ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U3 10/01/1997 N 3 j ug/l 56 ug/l 1 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U3 11/18/1998 N 2 j ug/l 43 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l < 10 ug/l

U3 11/19/1999 N 2 j ug/l 83 ug/l 2 j ug/l 1 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l 0.6 j ug/l < 10 ug/l < 10 ug/l

U3 12/10/1999 N < 10 ug/l 69 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 7/06/1988 N < 10 ug/l 45 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 12/29/1988 N < 10 pp ug/l 81 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U4 8/03/1989 N < 50 pp ug/l 94 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

U4 5/04/1990 N -- -- -- -- -- -- -- -- -- --
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U4 10/30/1990 N 15 ug/l 71 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 10/17/1991 N < 75 ug/l 93 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l

U4 9/17/1992 N 16 j ug/l 110 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l

U4 10/14/1992 N 25 j ug/l 120 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l

U4 10/27/1992 N 22 ug/l 160 ug/l 2 j ug/l 2 j ug/l 1 j ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

U4 10/18/1993 N 21 j ug/l 95 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

U4 9/28/1994 N 43 j ug/l 140 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l

U4 10/18/1995 N 26 j ug/l 120 j ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l

U4 10/02/1996 N 38 ug/l 120 ug/l 2 j ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 10/01/1997 N 22 ug/l 75 ug/l 2 j ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 11/18/1998 N 30 ug/l 110 ug/l 2 j ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l < 10 ug/l

U4 1/14/2000 N < 10 ug/l 85 ug/l 1 j ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U4 9/26/2000 N 15 ug/l 94 ug/l < 12 ug/l < 12 ug/l < 12 ug/l < 12 ug/l < 12 ug/l < 12 ug/l < 12 ug/l < 12 ug/l

U4 10/16/2001 N 54 ug/l 130 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U4 5/15/2002 N 0.023 b ug/l 0.094 ug/l < 0.011 ug/l < 0.011 ug/l < 0.011 ug/l < 0.011 ug/l < 0.011 ug/l < 0.011 ug/l < 0.011 ug/l < 0.011 ug/l

U4N 11/01/2002 N < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U4N 12/16/2003 N < 9.6 ug/l 17 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U4N 10/29/2004 N 1.9 ug/l 17 ug/l 0.14 ug/l 0.33 ug/l 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l

U4N 11/12/2005 N 2.3 ug/l 23 ug/l 0.28 ug/l 0.50 ug/l 0.058 ug/l 0.087 ug/l 0.085 ug/l 0.060 ug/l 0.061 ug/l 0.066 ug/l

U4N 10/18/2006 N 3.9 ug/l 49 ug/l 0.49 ug/l 0.52 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U4N 11/13/2007 N 1.2 ug/l 29 ug/l 0.31 ug/l 0.47 ug/l < 0.032 ug/l < 0.032 ug/l < 0.032 ug/l < 0.032 ug/l < 0.032 ug/l < 0.032 ug/l

U4N 10/16/2008 N 1.4 ug/l 33 ug/l 0.31 ug/l 0.52 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l

U4N 10/02/2009 N 2.5 ug/l 36 ug/l 0.33 ug/l 0.39 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

U4N 10/12/2010 N 1.1 ug/l 31 ug/l 0.24 ug/l 0.45 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U4N 10/16/2011 N 1.5 ug/l 31 ug/l 0.26 ug/l 0.48 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U4N 10/18/2012 N < 0.017 ug/l 24 ug/l 0.35 ug/l 0.44 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U4N 10/11/2013 N 3.9 ug/l 43 ug/l 0.43 ug/l 0.79 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U4N 10/21/2014 N 2.5 ug/l 28 ug/l 0.15 ug/l 0.40 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.020 ug/l

U4N 10/14/2015 N 2.7 ug/l 33 ug/l 0.61 ug/l 0.52 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 c ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U4N 10/11/2016 N 2.2 ug/l 33 ug/l 0.35 ug/l 0.63 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U5 7/07/1988 N 220 ug/l 150 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U5 12/29/1988 N 160 ug/l 170 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l

U5 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U5 8/03/1989 N 78 ug/l 130 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U5 6/22/1990 N -- -- -- -- -- -- -- -- -- --

U5 10/30/1990 N 57 ug/l 220 ug/l < 20 ug/l 6 j ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l

U5 12/03/1992 N < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U5 10/18/1993 N < 10 ug/l 91 ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U5 9/28/1994 N 13 j ug/l 210 ug/l < 40 ug/l 5 j ug/l < 40 ug/l < 40 ug/l < 40 ug/l < 40 ug/l < 40 ug/l < 40 ug/l

U5 10/18/1995 N < 400 ug/l 110 j ug/l < 400 ug/l < 400 ug/l < 400 ug/l < 400 ug/l < 400 ug/l < 400 ug/l < 400 ug/l < 400 ug/l

U5 10/01/1997 N 28 ug/l 170 ug/l 2 j ug/l 6 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U5 11/18/1998 N 15 ug/l 220 ug/l 3 j ug/l 6 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l < 10 ug/l

U5 11/19/1999 N 22 ug/l 270 ug/l 3 j ug/l 7 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U5 9/26/2000 N 38 ug/l 270 ug/l < 9.5 ug/l < 9.5 ug/l < 9.5 ug/l < 9.5 ug/l < 9.5 ug/l < 9.5 ug/l < 9.5 ug/l < 9.5 ug/l

U5 10/16/2001 N 37 ug/l 160 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U5 11/01/2002 N < 9.6 ug/l 87 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U5 12/16/2003 N < 10 ug/l 210 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U5 10/29/2004 N 0.021 b ug/l 66 ug/l 3.9 ug/l 0.79 ug/l 0.079 ug/l 0.078 ug/l 0.14 ug/l 0.047 ug/l 0.059 ug/l 0.046 ug/l

U5 11/12/2005 N < 0.034 ug/l 18 ug/l 5.0 ug/l 1.8 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l 0.10 ug/l

U5 10/18/2006 N 9.5 ug/l 170 ug/l 1.7 ug/l 4.0 ug/l 0.089 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.073 ug/l

U5 11/13/2007 N < 0.032 ug/l 37 ug/l 6.1 ug/l 1.0 ug/l 0.12 ug/l 0.088 ug/l 0.15 ug/l 0.044 ug/l 0.059 ug/l 0.089 ug/l

U5 10/16/2008 N 0.39 ug/l 160 ug/l 1.7 ug/l 2.9 ug/l 0.16 ug/l 0.043 ug/l 0.073 ug/l 0.024 ug/l 0.026 ug/l 0.071 ug/l

U5 10/02/2009 N 0.27 ug/l 170 ug/l 1.6 ug/l 4.1 ug/l 0.13 ug/l 0.0084 ug/l 0.015 ug/l 0.0048 ug/l 0.0057 ug/l 0.031 ug/l

U5 10/12/2010 N 0.53 ug/l 230 ug/l 1.9 ug/l 4.7 ug/l 0.14 ug/l 0.014 ug/l 0.022 ug/l 0.0054 ug/l 0.0075 ug/l 0.098 ug/l

U5 10/16/2011 N 0.033 b ug/l 76 ug/l 2.2 ug/l 0.82 ug/l 0.064 ug/l 0.023 ug/l 0.043 ug/l < 0.017 ug/l < 0.017 ug/l 0.078 ug/l

U5 10/18/2012 N 1.5 ug/l 170 ug/l 1.5 ug/l 2.7 ug/l 0.12 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l 0.038 ug/l

U5 10/11/2013 N 0.96 ug/l 170 ug/l 1.8 ug/l 4.1 ug/l 0.24 ug/l < 0.034 ug/l 0.046 ug/l < 0.034 ug/l < 0.034 ug/l 0.10 ug/l

U5 10/21/2014 N 0.84 ug/l 170 ug/l 1.4 ug/l 3.0 ug/l 0.18 ug/l 0.027 ug/l 0.039 ug/l 0.014 ug/l 0.013 ug/l 0.11 ug/l

U5 10/14/2015 N 0.38 ug/l 160 ug/l 1.8 ug/l 2.8 ug/l 0.14 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l 0.10 ug/l

U5 10/11/2016 N 0.32 ug/l 120 ug/l 1.3 ug/l 2.2 ug/l 0.14 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l 0.052 ug/l

U6 7/06/1988 N 58 ug/l 26 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U6 12/29/1988 N < 10 pp ug/l 17 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U6 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U6 8/03/1989 N 21 ug/l 30 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U6 6/22/1990 N -- -- -- -- -- -- -- -- -- --

U6 10/30/1990 N 43 ug/l 36 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U6 10/17/1991 N 22 j ug/l 30 j ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l

U6 9/17/1992 N < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l

U6 10/14/1992 N < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l

U6 10/27/1992 N 47 ug/l 31 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

U6 10/18/1993 N < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l

U6 9/28/1994 N < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l

U6 10/18/1995 N < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l

U6 10/02/1996 N 54 j ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U6 10/01/1997 N 88 ug/l 16 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U6 11/18/1998 N 37 ug/l 16 ug/l 1 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l < 10 ug/l

U6N 1/14/2000 N 94 ug/l 240 ug/l 3 j ug/l 12 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U6N 9/26/2000 N 42 ug/l 98 ug/l < 9.6 ug/l 11 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U6N 10/16/2001 N 27 ug/l 89 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U6N 11/01/2002 N 34 ug/l 91 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U6N 12/16/2003 N 33 ug/l 80 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U6N 10/29/2004 N 0.033 ug/l 41 ug/l 0.63 ug/l 0.64 ug/l 0.018 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l

U6N 2/10/2005 N 85 ug/l 310 ug/l 0.54 ug/l 16 ug/l 0.28 ug/l 0.033 ug/l 0.062 ug/l 0.0087 ug/l 0.018 ug/l 0.082 ug/l

U6N 11/12/2005 N 22 ug/l 49 ug/l 0.74 ug/l 3.6 ug/l 0.29 ug/l 0.039 ug/l 0.040 ug/l < 0.034 ug/l 0.059 ug/l 0.18 ug/l

U6N 10/18/2006 N 18 ug/l 56 ug/l 0.58 ug/l 2.6 ug/l 0.45 ug/l 0.13 ug/l 0.17 ug/l 0.049 ug/l 0.14 ug/l 0.27 ug/l

U6N 11/13/2007 N 1.6 ug/l 48 ug/l 0.60 ug/l 2.3 ug/l 0.64 ug/l 0.36 ug/l 0.59 ug/l 0.14 ug/l 0.20 ug/l 0.40 ug/l

U6N 10/16/2008 N 16 ug/l 65 ug/l 0.62 ug/l 2.4 ug/l 0.39 ug/l 0.053 ug/l 0.097 ug/l < 0.034 ug/l < 0.034 ug/l 0.097 ug/l

U6N 10/02/2009 N 4.1 ug/l 47 ug/l 0.57 ug/l 2.1 ug/l 0.43 ug/l 0.059 ug/l 0.13 ug/l < 0.033 ug/l 0.033 ug/l 0.089 ug/l

U6N 10/12/2010 N 13 ug/l 53 ug/l 0.97 ug/l 3.7 ug/l 5.8 ug/l 4.5 ug/l 5.6 ug/l 1.5 ug/l 2.7 ug/l 3.1 ug/l

U6N 10/16/2011 N 7.8 ug/l 34 ug/l 0.64 ug/l 3.6 ug/l 11 ug/l 7.6 ug/l 13 ug/l 3.5 ug/l 4.6 ug/l 5.8 ug/l

U6N 10/18/2012 N 0.025 ug/l 40 ug/l 0.47 ug/l 1.2 ug/l 0.74 ug/l 0.32 ug/l 0.45 ug/l 0.11 ug/l 0.17 ug/l 0.25 ug/l

U6N 10/11/2013 N 0.48 ug/l 44 ug/l 0.58 ug/l 2.0 ug/l 0.57 ug/l 0.076 ug/l 0.15 ug/l < 0.033 ug/l 0.047 ug/l 0.13 ug/l

U6N 10/21/2014 N < 0.065 ug/l 28 ug/l 0.47 ug/l 1.3 ug/l 2.8 ug/l 1.9 ug/l 2.9 ug/l 0.80 ug/l 1.0 ug/l 1.5 ug/l

U6N 10/14/2015 N 5.1 ug/l 29 ug/l 0.54 ug/l 1.7 ug/l 3.6 ug/l 2.6 ug/l 4.2 c ug/l 1.1 ug/l 1.5 ug/l 2.8 ug/l

U6N 10/11/2016 N 8.2 ug/l 28 ug/l 0.44 ug/l 1.4 ug/l 0.47 ug/l 0.13 ug/l 0.25 c ug/l 0.057 ug/l 0.083 ug/l 0.14 ug/l

U7 7/06/1988 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U7 12/29/1988 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U7 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U7 8/03/1989 N < 10 ug/l 69 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U7 5/04/1990 N -- -- -- -- -- -- -- -- -- --

U7 10/30/1990 N < 10 ug/l 81 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U7 10/17/1991 N < 10 ug/l 57 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U7 12/03/1992 N < 20 ug/l 12 j* ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l

U7 10/18/1993 N < 20 ug/l 12 j ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l

U7 9/28/1994 N
< 15 ug/l

< 10 ug/l

21 ug/l

24 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

< 15 ug/l

< 10 ug/l

U7 10/18/1995 N < 70 ug/l 22 j ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l

U7 10/02/1996 N < 50 ug/l 13 j* ug/l < 50 * ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

U7 10/01/1997 N < 10 ug/l 25 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U7 11/18/1998 N < 120 ug/l 18 j ug/l < 120 ug/l < 120 ug/l < 120 ug/l < 120 ug/l < 120 ug/l -- < 120 ug/l < 120 ug/l

U7N 1/14/2000 N 7 j ug/l 38 ug/l 0.7 j ug/l 2 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U7N 9/26/2000 N 17 ug/l 110 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l

U7N 10/16/2001 N 14 ug/l 110 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U7N 11/01/2002 N < 9.7 ug/l 110 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l

U7N 12/16/2003 N < 9.9 ug/l 88 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l

U7N 10/29/2004 N 4.1 ug/l 80 ug/l 0.59 ug/l 1.4 ug/l 0.037 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l < 0.0086 ug/l 0.013 ug/l

U7N 11/12/2005 N 6.3 ug/l 85 ug/l 0.90 ug/l 1.9 ug/l 0.070 ug/l 0.030 ug/l 0.030 ug/l < 0.017 ug/l 0.026 ug/l 0.054 ug/l

U7N 10/18/2006 N 5.4 ug/l 91 ug/l 0.58 ug/l 1.5 ug/l 0.053 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.032 ug/l

U7N 11/13/2007 N 3.1 ug/l 79 ug/l 0.50 ug/l 0.98 ug/l 0.049 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U7N 10/16/2008 N 3.8 ug/l 75 ug/l 0.46 ug/l 1.2 ug/l 0.065 ug/l < 0.0067 ug/l < 0.0067 ug/l < 0.0067 ug/l < 0.0067 ug/l 0.016 ug/l

U7N 10/02/2009 N 3.5 ug/l 100 ug/l 0.48 ug/l 1.1 ug/l 0.071 ug/l < 0.0033 ug/l 0.0034 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.014 ug/l

U7N 10/12/2010 N 4.4 ug/l 87 ug/l 0.56 ug/l 1.1 ug/l 0.086 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.019 ug/l

U7N 10/16/2011 N 3.1 ug/l 62 ug/l 0.54 ug/l 1.9 ug/l 0.11 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.033 ug/l

U7N 10/18/2012 N 2.0 ug/l 74 ug/l 0.38 ug/l 0.83 ug/l 0.061 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.010 ug/l

U7N 10/11/2013 N 2.6 ug/l 95 ug/l 0.68 ug/l 1.7 ug/l 0.11 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U7N 10/21/2014 N 3.0 ug/l 75 ug/l 0.43 ug/l 0.75 ug/l 0.090 ug/l < 0.0033 ug/l 0.0045 c ug/l < 0.0033 ug/l < 0.0033 c ug/l 0.030 ug/l

U7N 10/14/2015 N 3.0 ug/l 96 ug/l 1.0 ug/l 1.5 ug/l 0.10 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U7N 10/11/2016 N 1.9 ug/l 69 ug/l 0.60 ug/l 1.0 ug/l 0.075 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U8 12/29/1988 N < 10 ug/l 140 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U8 2/27/1989 N -- -- -- -- -- -- -- -- -- --

U8 8/03/1989 N 65 ug/l 150 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

U8 12/03/1992 N 110 * ug/l 280 * ug/l < 40 ug/l 62 * ug/l 91 * ug/l 33 j* ug/l 45 * ug/l < 40 ug/l 32 j* ug/l 54 c* ug/l

U8 10/18/1993 N 33 j ug/l 69 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

U8 9/28/1994 N 380 ug/l 740 ug/l < 150 ug/l 140 j ug/l 200 ug/l 89 j ug/l 110 j ug/l 29 j ug/l 82 j ug/l 180 c ug/l

U8 10/20/1995 N 130 j ug/l 280 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l

U8 10/02/1996 N 140 j ug/l 210 ug/l < 150 ug/l 17 j ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l

U8 10/01/1997 N 730 ug/l 710 ug/l 16 ug/l 100 j ug/l 110 ug/l 55 ug/l 61 ug/l 21 ug/l 49 ug/l 87 c ug/l

U8 2/02/2000 N 710 ug/l 860 ug/l 14 ug/l 170 ug/l 160 ug/l 74 ug/l 120 ug/l 27 ug/l 39 ug/l 110 ug/l

U8 9/26/2000 N 690 ug/l 930 ug/l 17 ug/l 210 ug/l 250 ug/l 83 ug/l 100 ug/l 25 ug/l 72 ug/l 200 ug/l

U8 10/16/2001 N 140 ug/l 360 ug/l < 9.6 ug/l 19 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U8 12/22/2003 N 160 ug/l 250 ug/l 5.7 ug/l 27 ug/l 36 ug/l 18 ug/l 24 ug/l 5.1 ug/l 16 ug/l 20 ug/l

U11 10/18/2001 N < 10 ug/l 130 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U11 11/01/2002 N 22 ug/l 120 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U11 11/01/2002 FD 23 ug/l 120 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U11 12/16/2003 N 63 ug/l 150 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U11 10/29/2004 N 0.0035 b ug/l 0.023 ug/l 0.0079 ug/l 0.043 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

U11 2/10/2005 N 66 ug/l 530 ug/l 1.5 ug/l 1.3 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

U11 11/12/2005 N 14 ug/l 120 ug/l 2.2 ug/l 2.1 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

U11 10/18/2006 N 6.9 ug/l 75 ug/l 1.3 ug/l 1.2 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

U11 11/13/2007 N 6.7 ug/l 90 ug/l 1.3 ug/l 1.2 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U11 11/13/2007 FD 6.4 ug/l 87 ug/l 1.3 ug/l 1.3 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

U11 10/16/2008 N 5.2 ug/l 88 ug/l 1.7 ug/l 1.5 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U11 10/16/2008 FD 4.1 ug/l 78 ug/l 1.4 ug/l 1.4 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U11 10/02/2009 N 11 ug/l 94 ug/l 1.8 ug/l 1.6 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U11 10/12/2010 N 18 ug/l 87 ug/l 2.3 ug/l 2.1 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l

U11 10/12/2010 FD 18 ug/l 100 ug/l 2.3 ug/l 2.0 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l < 0.17 ug/l

U11 10/16/2011 N 6.8 ug/l 86 ug/l 1.5 ug/l 1.6 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U11 10/18/2012 N 0.030 * ug/l 17 * ug/l 0.62 * ug/l 0.65 * ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U11 10/11/2013 N 11 ug/l 95 ug/l 1.7 ug/l 1.7 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

U11 10/21/2014 N 7.2 ug/l 76 ug/l 1.9 ug/l 1.4 ug/l < 0.065 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.065 ug/l

U11 10/14/2015 N 11 ug/l 110 ug/l 2.6 ug/l 1.6 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U11 10/11/2016 N 5.6 ug/l 79 ug/l 1.6 ug/l 1.4 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U11 10/11/2016 FD 4.7 ug/l 76 ug/l 1.5 ug/l 1.2 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

U12 10/16/2001 N < 9.7 ug/l 61 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l < 9.7 ug/l

U12 11/01/2002 N < 9.6 ug/l 54 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

U12 12/16/2003 N < 10 ug/l 68 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

U12 10/29/2004 N 18 ug/l 63 ug/l 0.79 ug/l 3.5 ug/l 0.23 ug/l 0.019 ug/l 0.036 ug/l < 0.017 ug/l < 0.017 ug/l 0.071 ug/l

U12 11/12/2005 N < 0.068 ug/l 76 ug/l 1.2 ug/l 1.2 ug/l < 0.068 ug/l < 0.068 ug/l < 0.068 ug/l < 0.068 ug/l < 0.068 ug/l < 0.068 ug/l

U12 10/21/2006 N 0.030 ug/l 54 ug/l 0.75 ug/l 0.64 ug/l 0.020 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.014 ug/l

U12 11/13/2007 N < 0.017 ug/l 50 ug/l 0.79 ug/l 0.55 ug/l 0.018 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U12 10/16/2008 N < 0.036 ug/l 65 ug/l 1.1 ug/l 0.70 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l

U12 10/02/2009 N 0.013 ug/l 43 ug/l 0.59 ug/l 0.57 ug/l 0.23 ug/l 0.074 ug/l 0.11 ug/l 0.032 ug/l 0.089 ug/l 0.33 ug/l

U12 10/12/2010 N 0.018 ug/l 62 ug/l 0.65 ug/l 0.62 ug/l 0.019 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0064 ug/l

U12 10/16/2011 N < 0.018 ug/l 34 ug/l 0.70 ug/l 0.57 ug/l 0.019 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l

U12 10/18/2012 N 0.0095 ug/l 43 ug/l 0.42 ug/l 0.47 ug/l 0.018 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.011 ug/l

U12 10/11/2013 N 0.012 ug/l 53 ug/l 0.59 ug/l 0.64 ug/l 0.024 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.014 * ug/l

U12 10/21/2014 N 0.012 ug/l 48 ug/l 0.62 ug/l 0.57 ug/l 0.020 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.017 ug/l

U12 10/14/2015 N < 0.017 ug/l 48 ug/l 0.83 ug/l 0.60 ug/l 0.023 ug/l < 0.017 ug/l < 0.017 c ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

U12 10/11/2016 N < 0.033 ug/l 56 ug/l 0.86 ug/l 0.67 ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 c ug/l < 0.033 ug/l < 0.033 ug/l < 0.033 ug/l

W6 12/27/1984 N 4.2 ug/l 0.95 ug/l 1.7 ug/l < 0.20 ug/l < 0.20 ug/l < 0.20 ug/l < 0.20 ug/l < 0.20 ug/l < 0.20 ug/l < 0.20 ug/l

W6 3/27/1985 N 19 ug/l 1.1 ug/l < 0.5 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l

W6 5/16/1985 N 0.58 ug/l 0.11 ug/l < 0.010 ug/l 0.034 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l 0.030 c ug/l

W6 6/04/1986 N 0.013 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W6 7/29/1987 N < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W6 10/06/1988 N 6.6 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W6 12/12/1988 N 15 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W6 6/22/1990 N -- -- -- -- -- -- -- -- -- --

W6 10/30/1990 N 4 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W6 10/17/1991 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W6 10/13/1992 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W6 10/19/1993 N < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.0120 ug/l

W6 9/30/1994 N 0.007 b ug/l < 0.003 ug/l < 0.003 ug/l 0.010 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 ug/l < 0.003 ug/l 0.005 ug/l 0.009 c ug/l

W6 10/20/1995 N 0.012 ug/l 0.012 ug/l < 0.003 ug/l 0.038 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 c ug/l

W6 10/03/1996 N 0.003 b ug/l 0.004 ug/l < 0.003 ug/l 0.012 ug/l 0.012 ug/l 0.015 ug/l 0.016 ug/l 0.010 ug/l 0.011 ug/l 0.028 c ug/l

W6 10/06/1997 N 0.019 ug/l 0.19 e ug/l 0.010 ug/l 0.011 ug/l 0.006 ug/l 0.004 ug/l 0.012 ug/l 0.004 ug/l 0.008 ug/l 0.017 c ug/l

W6 11/21/1998 N < 0.003 ug/l 0.003 ug/l < 0.003 ug/l 0.13 e ug/l 0.026 ug/l 0.032 ug/l 0.037 ug/l -- 0.034 ug/l 0.085 c ug/l

W6N 11/17/1999 N 0.016 b ug/l 0.008 ug/l 0.008 ug/l 0.061 ug/l 0.050 b ug/l 0.066 ug/l 0.086 b ug/l 0.057 ug/l 0.084 b ug/l 0.090 b ug/l

W6N 9/28/2000 N 0.007 b ug/l 0.004 ug/l < 0.003 ug/l 0.032 ug/l 0.003 b ug/l 0.003 ug/l 0.006 ug/l 0.003 ug/l 0.004 ug/l 0.007 b ug/l

W6N 10/16/2001 N 0.0034 ug/l 0.0087 ug/l < 0.0033 ug/l 0.035 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W6N 10/29/2002 N 0.0036 b ug/l 0.0043 ug/l 0.0039 ug/l 0.011 ug/l 0.0038 ug/l 0.0035 ug/l 0.0038 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0034 ug/l

W6N 12/17/2003 N 0.029 b ug/l 0.40 ug/l 0.026 ug/l 0.094 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0046 ug/l

W6N 12/17/2003 FD 0.027 b ug/l 0.46 ug/l 0.032 ug/l 0.11 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0064 ug/l

W6N 10/19/2004 N 0.0041 ug/l < 0.014 ug/l 0.0036 ug/l 0.075 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0035 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/21/2005 N < 0.0034 ug/l < 0.0034 ug/l 0.0069 ug/l 0.074 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 11/08/2005 N < 0.0034 ug/l < 0.0034 ug/l 0.0043 ug/l 0.039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/18/2006 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.071 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/18/2006 FD < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.067 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W6N 11/07/2007 N < 0.0034 ug/l 0.0038 ug/l 0.0037 ug/l < 0.069 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/09/2008 N 0.0045 ug/l < 0.0036 ug/l 0.0056 ug/l < 0.071 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0041 ug/l

W6N 9/29/2009 N 0.010 b ug/l 0.021 ug/l 0.013 ug/l 0.14 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W6N 6/04/2010 N 0.0061 b ug/l 0.0044 ug/l 0.0060 ug/l 0.083 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 6/04/2010 FD 0.0054 b ug/l < 0.0034 ug/l 0.0070 ug/l 0.080 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/05/2010 N 0.0068 ug/l 0.0077 ug/l 0.0091 ug/l < 0.12 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W6N 6/06/2011 N 0.0098 ug/l 0.0088 ug/l 0.0096 ug/l < 0.17 ug/l < 0.0047 ug/l < 0.0034 ug/l 0.0037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/14/2011 N < 0.0033 ug/l 0.051 ug/l < 0.0033 ug/l 0.047 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W6N 6/09/2012 N < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l 0.12 * ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l < 0.036 ug/l

W6N 8/07/2012 N 0.0038 b ug/l 0.0057 ug/l 0.0055 ug/l 0.064 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 8/24/2012 N 0.0068 ug/l 0.011 ug/l 0.0079 ug/l < 0.11 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/18/2012 N 0.0050 ug/l 0.031 ug/l 0.0075 ug/l < 0.11 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 5/30/2013 N 0.020 * ug/l 0.025 ug/l 0.017 * ug/l < 0.26 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/10/2013 N 0.0042 ug/l 0.0070 ug/l 0.0075 ug/l 0.13 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 6/30/2014 N 0.011 ug/l 0.0056 * ug/l 0.013 ug/l 0.17 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 BQX ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W6N 10/16/2014 N 0.0046 ug/l 0.0045 * ug/l 0.0083 ug/l 0.096 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 ug/l

W6N 7/15/2015 N 0.014 * ug/l 0.0053 * ug/l 0.014 ug/l 0.14 ug/l 0.023 ug/l 0.011 ug/l 0.017 ug/l 0.0038 ug/l 0.0091 ug/l 0.028 ug/l

W6N 10/07/2015 N 0.0075 b ug/l 0.011 ug/l 0.022 ug/l 0.16 * ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 10/07/2015 FD 0.0068 b* ug/l 0.013 ug/l 0.014 ug/l 0.11 * ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W6N 6/30/2016 N < 0.017 h ug/l < 0.017 h ug/l < 0.017 h ug/l 0.16 h ug/l < 0.017 h ug/l < 0.017 h ug/l < 0.017 ch ug/l < 0.017 h ug/l < 0.017 h ug/l < 0.017 h ug/l

W6N 10/14/2016 N < 0.0033 ug/l < 0.0033 ug/l 0.0065 ug/l 0.14 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W7 12/25/1984 N 0.055 ug/l < 0.013 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 c ug/l

W7 12/27/1984 N 0.060 ug/l < 0.013 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W7 3/27/1985 N 22 ug/l 0.17 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l

W7 5/16/1985 N 3.2 ug/l 0.058 ug/l < 0.010 ug/l 0.027 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W7 6/03/1986 N 0.80 ug/l 0.066 ug/l < 0.0020 ug/l 0.022 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l 0.0091 c ug/l

W7 8/06/1987 N < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W7 10/06/1988 N 9.7 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W7 10/17/2012 N < 0.034 h ug/l 0.11 h ug/l < 0.034 h ug/l 0.29 h ug/l 0.035 h ug/l < 0.034 h ug/l < 0.034 h ug/l < 0.034 h ug/l < 0.034 h ug/l < 0.034 h ug/l

W7 5/30/2013 N 0.032 ug/l 0.20 ug/l < 0.030 ug/l < 0.50 ug/l 0.0052 * ug/l < 0.0034 ug/l 0.013 * ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0079 * ug/l

W7 10/10/2013 N < 0.034 ug/l 0.28 ug/l 0.043 * ug/l 0.50 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

W7 6/30/2014 N 0.027 ug/l 0.065 * ug/l 0.027 * ug/l 0.28 * ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 BQX ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

W7 10/17/2014 N 0.038 ug/l 0.12 ug/l 0.032 ug/l 0.47 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

W7 10/17/2014 FD 0.028 ug/l 0.078 ug/l 0.025 ug/l 0.39 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

W7 7/15/2015 N 0.021 * ug/l 0.12 ug/l 0.035 * ug/l 0.43 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

W7 10/07/2015 N 0.036 * ug/l 0.11 ug/l 0.052 * ug/l 0.24 ug/l 0.0044 ug/l < 0.0033 ug/l 0.0048 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.012 ug/l

W7 6/30/2016 N 0.019 h ug/l 0.062 h ug/l 0.025 h ug/l 0.55 h ug/l < 0.017 h ug/l < 0.017 h ug/l < 0.017 ch ug/l < 0.017 h ug/l < 0.017 h ug/l < 0.017 h ug/l

W7 10/19/2016 N < 0.067 ug/l 0.13 * ug/l < 0.067 ug/l 0.48 ug/l < 0.067 ug/l < 0.067 ug/l < 0.067 c ug/l < 0.067 ug/l < 0.067 ug/l < 0.067 ug/l

W10 12/11/1984 N < 0.080 ug/l 2.8 ug/l < 0.040 ug/l 0.055 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l

W10 3/28/1985 N < 0.10 ug/l 5.9 ug/l < 0.050 ug/l 0.13 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l

W10 5/16/1985 N 0.040 ug/l 7.1 ug/l 0.077 ug/l 0.10 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l

W10 12/13/1985 N
5.5 ug/l

2.9 ug/l

3.6 ug/l

3.3 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.5 ug/l

W10 3/20/1986 N 0.017 ug/l 1.4 ug/l < 0.0020 ug/l 0.032 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W10 6/03/1986 N 0.046 ug/l 4.5 ug/l < 0.0080 ug/l 0.290 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l

W10 9/25/1986 N < 1.0 ug/l 3.7 ug/l < 0.5 ug/l 0.3 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W10 12/11/1986 N < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l

W10 3/19/1987 N < 0.6 ug/l 5.0 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l

W10 5/06/1987 N < 0.5 ug/l 1.4 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W10 7/30/1987 N < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W10 11/05/1987 N < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l

W10 2/29/1988 N
< 6.0 ug/l

< 6.0 ug/l

3.4 ug/l

4.5 pp ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W10 10/06/1988 N < 6.0 ug/l 6.9 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W10 12/12/1988 N
< 10 ug/l

< 10 ug/l

23 ug/l

18 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

W10 2/28/1989 N -- -- -- -- -- -- -- -- -- --

W10 8/04/1989 N < 10 ug/l 22 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W10 5/02/1990 N -- -- -- -- -- -- -- -- -- --

W10 10/30/1990 N < 10 ug/l 42 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W10 10/17/1991 N < 10 ug/l 20 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W10 10/13/1992 N < 10 ug/l 51 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W10 10/19/1993 N
< 10 ug/l

< 10 ug/l

26 ug/l

8 j ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

W10 9/30/1994 N < 10 ug/l 38 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W10 10/20/1995 N < 1.2 ug/l 14 ug/l < 1.2 ug/l < 1.2 ug/l < 1.2 ug/l < 1.2 ug/l < 1.2 ug/l < 1.2 ug/l < 1.2 ug/l < 1.2 ug/l

W10 10/03/1996 N
< 1.8 ug/l

< 1.8 ug/l

34 ug/l

31 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

W10 10/06/1997 N 0.18 e ug/l 28 ug/l 0.47 e ug/l 0.14 e ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 c ug/l

W10 11/21/1998 N < 0.003 ug/l 31 ug/l < 0.003 ug/l 0.21 e ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W10 11/18/1999 N 0.016 jb ug/l 18 ug/l 0.070 ug/l 0.23 b ug/l 0.008 ug/l 0.006 ug/l 0.015 ug/l 0.006 ug/l 0.010 ug/l 0.023 ug/l

W10 9/28/2000 N 0.024 b ug/l 22 ug/l 0.086 ug/l 0.24 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l

W10 10/18/2001 N 0.3 ug/l 19 ug/l 0.15 ug/l 1.2 ug/l 0.11 ug/l 0.034 ug/l 0.067 ug/l 0.012 ug/l 0.023 ug/l 0.13 ug/l

W10 10/29/2002 N 0.051 b ug/l 2.7 ug/l 0.027 ug/l 0.25 ug/l 0.074 ug/l 0.034 ug/l 0.043 ug/l 0.017 ug/l 0.030 ug/l 0.074 ug/l

W10 12/21/2003 N 0.11 ug/l 11 ug/l 0.12 ug/l 0.56 ug/l 0.059 ug/l 0.0073 ug/l 0.010 ug/l < 0.0034 ug/l 0.0081 ug/l 0.069 ug/l

W10 10/21/2004 N 0.13 ug/l 15 ug/l 0.16 ug/l 0.57 ug/l 0.02 ug/l 0.0068 ug/l 0.02 ug/l 0.0046 ug/l < 0.0034 ug/l 0.025 ug/l

W10 11/09/2005 N 0.55 ug/l 11 ug/l 0.18 ug/l 0.82 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.023 ug/l

W10 10/20/2006 N 0.43 ug/l 12 ug/l 0.22 ug/l 0.64 ug/l 0.017 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.021 ug/l

W10 11/07/2007 N 0.18 ug/l 12 ug/l 0.24 ug/l 0.56 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

W10 10/14/2008 N 0.30 ug/l 12 ug/l 0.17 ug/l 0.62 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l

W10 9/29/2009 N 0.067 ug/l 5.7 ug/l 0.093 ug/l 0.61 ug/l 0.014 ug/l 0.0075 ug/l 0.013 ug/l 0.0039 ug/l 0.0050 ug/l 0.015 ug/l

W10 10/06/2010 N 0.49 ug/l 31 ug/l 0.67 ug/l 0.53 ug/l 0.0098 ug/l 0.0037 ug/l 0.012 * ug/l < 0.0033 ug/l < 0.0033 * ug/l 0.0088 ug/l

W10 10/14/2011 N 0.12 ug/l 28 ug/l 0.76 ug/l 0.58 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

W10 10/18/2012 N 0.28 ug/l 50 ug/l 0.70 ug/l 0.81 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l

W10 10/10/2013 N 0.82 ug/l 40 ug/l 0.66 ug/l 1.1 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

W10 10/17/2014 N 0.26 ug/l 30 ug/l 0.44 ug/l 0.70 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l

W10 10/07/2015 N 0.15 ug/l 36 ug/l 0.58 ug/l 0.56 ug/l 0.058 ug/l 0.011 ug/l 0.020 ug/l 0.0037 ug/l 0.016 ug/l 0.096 ug/l

W10 10/19/2016 N 0.13 ug/l 35 ug/l 0.73 ug/l 0.93 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 c ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l

W104 1/24/1985 N 0.61 ug/l 0.036 ug/l < 0.010 ug/l 0.011 ug/l 0.017 ug/l 0.014 ug/l 0.069 c ug/l < 0.010 ug/l ND c ug/l 0.029 c ug/l

W104 5/16/1985 N 0.030 ug/l < 0.0065 ug/l < 0.0050 ug/l 0.0088 ug/l 0.0058 ug/l < 0.0050 ug/l 0.019 c ug/l < 0.0050 ug/l ND c ug/l 0.012 c ug/l

W104 6/04/1986 N 0.028 ug/l 0.0089 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W104 7/29/1987 N 0.0023 ug/l 0.0036 ug/l < 0.001 ug/l 0.023 ug/l 0.018 ug/l 0.010 ug/l 0.032 c ug/l 0.0053 ug/l 0.032 c ug/l 0.018 c ug/l

W104 10/05/1988 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0057 ug/l 0.0024 ug/l 0.0018 ug/l 0.0052 c ug/l < 0.0010 ug/l ND c ug/l 0.0042 c ug/l

W104 12/09/1988 N 0.0049 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W104 8/04/1989 N 0.0052 ug/l 0.0052 ug/l < 0.0010 ug/l 0.013 ug/l 0.011 ug/l 0.0073 ug/l 0.014 c ug/l < 0.0010 ug/l 0.014 c ug/l 0.015 c ug/l

W104 5/02/1990 N < 0.0040 ug/l < 0.0026 ug/l < 0.0020 ug/l 0.019 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l 0.0052 c ug/l

W104 10/31/1990 N 0.0047 b ug/l 0.0023 b ug/l < 0.0010 ug/l 0.0098 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0034 c ug/l 0.0013 ug/l 0.0034 c ug/l 0.0033 c ug/l

W104 10/17/1991 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.011 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0074 c ug/l < 0.0030 ug/l 0.0074 c ug/l < 0.0060 ug/l

W104 10/14/1992 N 0.0065 b ug/l < 0.0030 ug/l < 0.0030 ug/l 0.010 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0035 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W104 10/19/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00976 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W104 9/30/1994 N 0.011 b ug/l 0.006 ug/l < 0.006 ug/l 0.016 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W104 10/20/1995 N < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l 0.018 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l

W104 10/03/1996 N 0.008 b ug/l 0.005 ug/l < 0.003 ug/l 0.022 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W104 10/06/1997 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.012 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W104 11/21/1998 N 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W104 11/17/1999 N 0.007 b ug/l < 0.003 ug/l < 0.003 ug/l 0.17 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l

W104 9/27/2000 N 0.007 b ug/l 0.003 ug/l < 0.003 ug/l 0.36 ug/l 0.011 ug/l 0.006 ug/l 0.011 b ug/l 0.006 b ug/l 0.007 ug/l 0.017 b ug/l

W104 10/17/2001 N 0.01 b ug/l < 0.0034 ug/l 0.0044 ug/l 0.67 ug/l 0.0059 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W104 10/29/2002 N 0.0053 b ug/l < 0.0034 ug/l 0.0057 ug/l < 0.0034 ug/l 0.0060 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0059 ug/l

W104 12/18/2003 N 0.017 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.34 ug/l 0.0037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0037 ug/l

W104 10/20/2004 N 0.0051 b ug/l < 0.0034 ug/l 0.0087 ug/l 1.3 ug/l 0.0092 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.0034 ug/l

W104 11/09/2005 N 0.018 ug/l 0.0053 ug/l 0.019 ug/l 3.4 ug/l < 0.0034 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.020 ug/l

W104 10/19/2006 N 0.019 b ug/l < 0.0072 ug/l 0.018 ug/l 2.5 ug/l < 0.0072 ug/l < 0.0072 ug/l < 0.0072 ug/l < 0.0072 ug/l < 0.0072 ug/l 0.016 ug/l

W104 11/07/2007 N 0.019 ug/l 0.013 ug/l 0.025 ug/l 3.5 ug/l 0.025 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l 0.012 ug/l

W104 10/09/2008 N 0.014 ug/l 0.0074 ug/l 0.018 ug/l 2.9 ug/l < 0.018 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.018 ug/l

W104 9/29/2009 N 0.013 b ug/l 0.0082 ug/l 0.016 ug/l 1.5 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.016 ug/l

W104 10/07/2010 N 0.013 ug/l 0.0063 ug/l 0.020 ug/l 1.4 ug/l 0.029 ug/l 0.040 ug/l 0.070 * ug/l 0.027 ug/l < 0.0036 * ug/l 0.026 ug/l

W104 10/15/2011 N 0.024 b ug/l 0.0054 ug/l 0.032 ug/l 5.0 ug/l 0.24 ug/l 0.11 ug/l 0.24 ug/l 0.064 ug/l 0.10 ug/l 0.16 ug/l

W104 10/19/2012 N 0.024 h ug/l 0.014 h ug/l 0.044 h ug/l 3.4 h ug/l 0.063 h ug/l < 0.0071 h ug/l 0.051 h ug/l 0.023 h ug/l 0.028 h ug/l 0.049 h ug/l

W104 10/10/2013 N 0.013 ug/l 0.0098 ug/l 0.030 ug/l 2.7 ug/l 0.030 ug/l 0.0075 ug/l 0.015 ug/l < 0.0070 ug/l 0.018 ug/l 0.0099 ug/l

W104 10/17/2014 N < 0.018 ug/l < 0.018 ug/l 0.029 ug/l 3.5 ug/l 0.044 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l

W104 10/08/2015 N < 0.0034 ug/l < 0.0034 ug/l 0.0035 ug/l 0.59 ug/l 0.013 ug/l 0.0088 ug/l 0.019 ug/l 0.0065 ug/l 0.0068 ug/l 0.010 ug/l

W104 10/20/2016 N 0.0054 ug/l < 0.0037 ug/l 0.013 ug/l 1.9 ug/l < 0.0037 ug/l < 0.0037 ug/l < 0.0037 c ug/l < 0.0037 ug/l < 0.0037 ug/l 0.018 ug/l

W111 1/24/1985 N 1400 ug/l < 1.3 ug/l < 1.0 ug/l 7.0 ug/l 1.8 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l 3.0 c ug/l

W111 5/22/1985 N 670 ug/l 39 ug/l < 5.0 ug/l < 5.0 ug/l < 5.0 ug/l < 5.0 ug/l < 5.0 ug/l < 5.0 ug/l < 5.0 ug/l < 5.0 ug/l

W111 6/04/1986 N 500 ug/l 42 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l

W111 7/30/1987 N 370 ug/l 64 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W111 10/06/1988 N 150 ug/l 52 ug/l < 30.0 ug/l < 30.0 ug/l < 30.0 ug/l < 30.0 ug/l < 30.0 ug/l < 30.0 ug/l < 30.0 ug/l < 30.0 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W112 1/28/1985 N 0.30 ug/l 16 ug/l 0.25 ug/l 0.18 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W112 5/16/1985 N < 1.0 ug/l 7.0 ug/l 1.2 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l

W112 12/13/1985 N 0.3 ug/l 20 ug/l 0.9 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 1.0 ug/l < 0.5 ug/l < 0.5 ug/l

W112 3/20/1986 N < 0.032 ug/l 24 ug/l < 0.016 ug/l < 0.016 ug/l < 0.016 ug/l < 0.016 ug/l < 0.016 ug/l < 0.016 ug/l < 0.016 ug/l < 0.016 ug/l

W112 6/04/1986 N < 2.0 ug/l 25 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l

W112 9/25/1986 N < 2.0 ug/l 35 ug/l 1.2 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l

W112 12/11/1986 N < 2.9 ug/l 75 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l

W112 3/19/1987 N < 0.6 ug/l 60 ug/l 1.8 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l

W112 5/06/1987 N < 10 ug/l 56 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W112 7/30/1987 N < 50 ug/l 77 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W112 11/05/1987 N < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l

W112 2/29/1988 N < 6.0 ug/l 39 ug/l < 6.0 pp ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W112 10/06/1988 N < 6.0 ug/l 28 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W112 12/12/1988 N < 10 ug/l 26 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W112 2/28/1989 N -- -- -- -- -- -- -- -- -- --

W112 8/04/1989 N
< 10 ug/l

< 10 ug/l

12 ug/l

< 10 pp ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

W112 5/03/1990 N -- -- -- -- -- -- -- -- -- --

W112 10/30/1990 N
< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

W112 10/17/1991 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W112 10/13/1992 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W112 10/19/1993 N 0.00473 ug/l 0.00377 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00401 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W112 9/30/1994 N < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l

W112 10/20/1995 N < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l

W112 10/03/1996 N < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l 0.066 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W112 10/06/1997 N 0.029 ug/l 0.009 ug/l < 0.003 ug/l 0.034 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W112 11/21/1998 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.037 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W112 11/21/1998 FD < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.053 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W112 11/17/1999 N 0.009 b ug/l < 0.003 ug/l < 0.003 ug/l 0.019 ug/l 0.006 b ug/l 0.003 ug/l 0.006 b ug/l 0.004 ug/l 0.005 b ug/l 0.008 b ug/l

W112 9/27/2000 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l

W112 10/19/2001 N < 0.0033 ug/l 0.0046 ug/l < 0.0033 ug/l 0.01 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W112 10/29/2002 N 0.0059 b ug/l 0.0046 ug/l 0.0042 ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W112 9/04/2003 N -- < 0.51 ug/l < 1.0 ug/l < 0.051 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

W112 9/15/2003 N -- < 0.51 ug/l < 1.0 ug/l < 0.051 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

W112 10/01/2003 N -- -- -- -- -- -- -- -- -- --

W112 10/08/2003 N -- -- -- -- -- -- -- -- -- --

W113 3/28/1985 N 850 ug/l 500 ug/l < 10 ug/l 95 ug/l 58 ug/l 20 ug/l 50 c ug/l < 10 ug/l ND c ug/l 63 c ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W113 5/22/1985 N 8900 ug/l 6600 ug/l < 200 ug/l 2700 ug/l 2000 ug/l 800 ug/l 1500 c ug/l < 200 ug/l ND c ug/l 1500 c ug/l

W113 6/04/1986 N 2900 ug/l 2600 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l < 1.0 ug/l

W113 12/07/1987 N < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l

W121 3/27/1985 N 0.012 ug/l 0.012 ug/l < 0.0010 ug/l 0.0016 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 3/28/1985 N < 0.010 ug/l < 0.0065 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l

W121 5/06/1985 N 0.0058 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 12/13/1985 N 0.0098 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 3/18/1986 N 0.0027 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 6/02/1986 N 0.0093 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 9/23/1986 N 0.0031 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 12/10/1986 N 0.0071 ug/l 0.0034 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0011 c ug/l

W121 3/18/1987 N 0.0080 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 5/05/1987 N 0.0040 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 7/28/1987 N 0.0026 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W121 11/03/1987 N 0.0051 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W121 2/22/1988 N 0.0084 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W121 10/04/1988 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 12/09/1988 N 0.022 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 8/03/1989 N
< 0.0020 ug/l

0.0024 ug/l

< 0.0013 ug/l

< 0.0013 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

W121 5/01/1990 N
0.0027 s ug/l

0.0026 s ug/l

< 0.0013 ug/l

< 0.0013 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

W121 10/30/1990 N 0.0038 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W121 10/17/1991 N 0.0049 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0039 ug/l 0.0072 ug/l 0.0066 ug/l < 0.0060 ug/l 0.0091 ug/l < 0.0060 ug/l 0.0063 c ug/l

W121 10/13/1992 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W121 10/19/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W121 9/29/1994 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 ug/l 0.006 ug/l 0.006 ug/l 0.005 ug/l 0.005 ug/l 0.006 c ug/l

W121 10/20/1995 N 0.018 ug/l 0.078 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l

W121 10/03/1996 N
0.015 b ug/l

0.022 b ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

W121 10/06/1997 N 0.006 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W121 11/19/1998 N 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W121 11/17/1999 N 0.007 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 ug/l 0.006 b ug/l < 0.003 ug/l 0.006 b ug/l < 0.003 ug/l 0.005 b ug/l 0.008 b ug/l

W121 11/17/1999 FD < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W121 9/28/2000 N 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l

W121 10/16/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W121 5/15/2002 N 0.0055 b ug/l 0.0035 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W122 3/26/1985 N < 0.050 ug/l 2.3 ug/l 0.048 ug/l 0.064 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W122 5/06/1985 N < 0.020 ug/l 2.1 ug/l < 0.010 ug/l 0.069 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W122 12/13/1985 N 0.024 ug/l 0.68 ug/l < 0.0050 ug/l 0.022 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l

W122 3/18/1986 N 0.014 ug/l 0.26 ug/l < 0.0020 ug/l 0.013 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0010 ug/l < 0.0020 ug/l < 0.0020 ug/l

W122 6/02/1986 N 0.0057 ug/l 0.370 ug/l < 0.0010 ug/l 0.045 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W122 9/23/1986 N 0.0045 ug/l 0.17 ug/l 0.010 ug/l 0.016 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W122 12/10/1986 N 0.019 ug/l 0.14 ug/l < 0.0025 ug/l 0.064 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l

W122 3/19/1987 N < 0.0020 ug/l 0.0140 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0019 ug/l < 0.0010 ug/l 0.0022 c ug/l < 0.0010 ug/l 0.0022 c ug/l 0.0024 c ug/l

W122 5/06/1987 N < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W122 7/29/1987 N < 10 ug/l 18 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W122 11/04/1987 N
< 6 ug/l

< 6 ug/l

14 ug/l

12 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

W122 2/25/1988 N < 6.0 ug/l 19.2 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W122 10/06/1988 N < 6.0 ug/l 9.8 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W122 12/12/1988 N < 6.0 ug/l < 6.0 pp ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W122 2/28/1989 N
< 6 ug/l

< 6 ug/l

< 6 pp ug/l

< 6 pp ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

W122 8/03/1989 N < 0.080 ug/l 5.1 ug/l < 0.040 ug/l 0.22 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l

W122 5/01/1990 N < 0.080 ug/l 1.7 ug/l 0.046 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l

W122 6/22/1990 N -- -- -- -- -- -- -- -- -- --

W122 10/31/1990 N < 0.10 ug/l 2.6 ug/l < 0.052 ug/l 0.072 ug/l < 0.052 ug/l < 0.052 ug/l < 0.052 ug/l < 0.052 ug/l < 0.052 ug/l < 0.052 ug/l

W122 10/17/1991 N < 0.030 ug/l 0.22 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.060 ug/l < 0.030 ug/l < 0.060 ug/l < 0.060 ug/l

W122 10/13/1992 N 0.0035 ug/l 0.12 ug/l 0.0038 ug/l 0.012 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W122 10/19/1993 N 0.00402 ug/l 0.00428 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W122 9/29/1994 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W122 10/19/1995 N < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W122 10/03/1996 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W122 10/06/1997 N 0.006 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W122 11/20/1998 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W122 11/17/1999 N 0.013 b ug/l 0.003 ug/l < 0.003 ug/l 0.017 ug/l 0.005 b ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l 0.004 b ug/l 0.008 b ug/l

W122 9/28/2000 N 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l 0.010 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l

W122 10/16/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0092 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W122 4/08/2002 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0053 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W123 3/26/1985 N
< 0.020 ug/l

< 0.020 ug/l

< 0.013 ug/l

< 0.013 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.010 ug/l

W123 5/07/1985 N 0.024 ug/l < 0.0065 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l

W123 3/18/1986 N 0.0071 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W123 6/03/1986 N 0.0077 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W123 9/24/1986 N < 0.0040 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W123 12/11/1986 N 0.011 ug/l < 0.0065 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l

W123 3/18/1987 N 0.0086 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W123 5/05/1987 N 0.0071 ug/l < 0.0033 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l

W123 7/29/1987 N
0.0032 ug/l

0.0089 ug/l

< 0.0013 ug/l

< 0.0013 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

W123 11/04/1987 N < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l

W123 2/23/1988 N 0.032 ug/l 0.0023 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0012 c ug/l < 0.001 ug/l ND c ug/l < 0.001 ug/l

W123 10/05/1988 N 0.0079 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W123 12/12/1988 N < 0.020 ug/l 0.30 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W123 2/28/1989 N < 0.0040 ug/l 0.14 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W123 8/03/1989 N
< 0.020 ug/l

< 0.040 ug/l

< 0.013 ug/l

0.031 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

W123 6/22/1990 N 0.0031 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W123 10/30/1990 N 0.0042 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W123 10/17/1991 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0060 ug/l

W123 10/13/1992 N 0.0034 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W123 10/19/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W123 9/29/1994 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W123 10/19/1995 N < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W123 10/03/1996 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W123 10/06/1997 N 0.012 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W123 11/21/1998 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W123 11/17/1999 N 0.009 b ug/l < 0.003 ug/l < 0.003 ug/l 0.008 ug/l 0.005 b ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l 0.004 b ug/l 0.006 b ug/l

W123 9/28/2000 N 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W123 10/17/2001 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W123 10/17/2001 FD 0.0043 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W123 10/29/2002 N < 0.0034 ug/l < 0.0034 ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W123 6/07/2003 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W124 3/26/1985 N 0.014 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 5/06/1985 N 0.0081 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0050 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 12/13/1985 N 0.036 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W124 3/18/1986 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 6/02/1986 N 0.012 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 9/23/1986 N 0.0072 ug/l 0.0016 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 12/10/1986 N 0.027 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 3/18/1987 N 0.018 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 5/05/1987 N 0.0029 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 8/06/1987 N 0.0029 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W124 11/03/1987 N 0.0038 ug/l < 0.0013 ug/l < 0.001 ug/l 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W124 2/23/1988 N 0.0095 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W124 10/04/1988 N 0.0042 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 8/03/1989 N 0.0023 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 6/22/1990 N -- -- -- -- -- -- -- -- -- --

W124 10/30/1990 N 0.0027 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W124 10/17/1991 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0060 ug/l

W124 11/08/2005 N < 0.0034 ug/l < 0.0034 ug/l 0.0035 ug/l 0.0069 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W125 3/26/1985 N < 0.020 ug/l < 0.013 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W125 5/06/1985 N 0.017 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0017 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W125 12/13/1985 N 0.053 ug/l 0.0037 ug/l 0.0049 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W125 3/18/1986 N
0.0075 ug/l

< 0.0020 ug/l

< 0.0013 ug/l

0.0063 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

W125 6/02/1986 N 0.0065 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0024 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W125 9/24/1986 N 0.0068 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W125 12/10/1986 N 0.028 ug/l < 0.0033 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l

W125 3/18/1987 N 0.0038 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W125 5/05/1987 N < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W125 7/28/1987 N < 0.002 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W125 11/04/1987 N < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l

W125 2/25/1988 N 0.009 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l 0.018 ug/l 0.0012 ug/l 0.0039 c ug/l 0.0012 ug/l ND c ug/l 0.0023 c ug/l

W125 10/04/1988 N
< 0.0080 ug/l

< 0.0080 ug/l

< 0.0052 ug/l

< 0.0052 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

W125 12/12/1988 N < 0.020 ug/l < 0.013 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l

W125 2/28/1989 N
0.020 ug/l

< 0.0080 ug/l

< 0.0044 ug/l

< 0.0052 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

W125 8/03/1989 N
< 0.0040 ug/l

< 0.0020 ug/l

< 0.0026 ug/l

< 0.0013 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

W125 6/22/1990 N
0.0047 ug/l

< 0.0040 ug/l

0.0029 ug/l

< 0.0026 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

W125 10/30/1990 N
0.0057 ug/l

0.0048 ug/l

0.0038 ug/l

< 0.0026 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

0.0027 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

W125 10/17/1991 N < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.024 ug/l < 0.012 ug/l < 0.024 ug/l < 0.024 ug/l

W125 10/13/1992 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W125 10/19/1993 N 0.00345 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W125 9/29/1994 N 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W125 10/19/1995 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W125 10/03/1996 N 0.022 b ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W125 10/06/1997 N 0.005 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W125 11/20/1998 N 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W125 11/17/1999 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.012 ug/l 0.006 b ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l 0.005 b ug/l 0.008 b ug/l

W125 9/27/2000 N 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l 0.042 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l

W125 10/16/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.021 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W125 10/30/2002 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W126 3/27/1985 N 0.014 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.025 ug/l 0.0018 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0036 c ug/l

W126 3/28/1985 N 0.023 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l 0.012 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W126 5/07/1985 N 0.041 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0013 ug/l < 0.0019 ug/l < 0.0010 ug/l 0.0047 c ug/l < 0.0010 ug/l ND c ug/l 0.0010 c ug/l

W126 12/13/1985 N 0.052 ug/l 0.0014 ug/l 0.0011 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 3/18/1986 N 0.0079 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0010 ug/l < 0.0020 ug/l < 0.0020 ug/l

W126 6/02/1986 N 0.0022 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 9/23/1986 N 0.0068 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0012 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 12/10/1986 N 0.014 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0022 ug/l 0.0031 ug/l 0.0047 c ug/l 0.0024 ug/l ND c ug/l 0.0037 c ug/l

W126 3/18/1987 N 0.0071 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 5/05/1987 N 0.0082 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 7/28/1987 N 0.0032 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W126 11/03/1987 N 0.0057 ug/l < 0.0013 ug/l < 0.001 ug/l 0.001 ug/l 0.0031 ug/l 0.0031 ug/l 0.010 c ug/l 0.0041 ug/l 0.010 c ug/l 0.0044 c ug/l

W126 2/22/1988 N 0.024 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0019 ug/l 0.0059 c ug/l 0.003 ug/l ND c ug/l < 0.001 ug/l

W126 10/04/1988 N 0.0042 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 12/09/1988 N 0.018 ug/l < 0.0013 ug/l 0.0016 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W126 8/04/1989 N 0.0023 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0051 ug/l 0.0048 ug/l 0.011 c ug/l 0.0052 ug/l 0.011 c ug/l 0.0064 c ug/l

W126 5/01/1990 N 0.012 s ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0039 ug/l 0.0072 ug/l 0.013 c ug/l 0.0063 ug/l 0.013 c ug/l 0.0069 c ug/l

W126 10/31/1990 N 0.0045 b ug/l 0.010 b ug/l 0.0032 ug/l 0.022 ug/l 0.014 ug/l 0.0095 ug/l 0.036 c ug/l 0.0091 ug/l 0.036 c ug/l 0.031 c ug/l

W126 10/17/1991 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.018 ug/l 0.044 ug/l 0.054 c ug/l 0.038 ug/l 0.054 c ug/l 0.026 c ug/l

W126 10/13/1992 N 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.017 ug/l 0.029 ug/l 0.047 ug/l 0.035 ug/l 0.032 ug/l 0.025 c ug/l

W126 10/19/1993 N < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l 0.00659 ug/l 0.0436 ug/l 0.0670 ug/l 0.0676 ug/l 0.0788 ug/l 0.0635 ug/l 0.0577 c ug/l

W126 9/29/1994 N 0.007 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.012 ug/l 0.015 ug/l 0.020 ug/l 0.016 ug/l 0.013 ug/l 0.016 c ug/l

W126 10/20/1995 N
< 0.024 ug/l

< 0.012 ug/l

0.025 ug/l

0.036 ug/l

< 0.024 ug/l

< 0.012 ug/l

< 0.024 ug/l

< 0.012 ug/l

0.032 ug/l

0.029 ug/l

0.050 ug/l

0.043 ug/l

0.068 ug/l

0.059 ug/l

0.078 ug/l

0.060 ug/l

0.051 ug/l

0.035 ug/l

0.052 c ug/l

0.044 c ug/l

W126 10/03/1996 N 0.006 b ug/l < 0.006 ug/l < 0.006 ug/l 0.010 ug/l 0.060 ug/l 0.087 ug/l 0.10 ug/l 0.10 ug/l 0.082 ug/l 0.098 c ug/l

W126 10/06/1997 N 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 ug/l 0.013 ug/l 0.016 ug/l 0.018 ug/l 0.013 ug/l 0.013 c ug/l

W126 11/20/1998 N < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l 0.026 ug/l < 0.006 ug/l -- < 0.006 ug/l 0.022 c ug/l

W126 11/17/1999 N 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l 0.007 ug/l 0.010 b ug/l 0.017 ug/l 0.021 b ug/l 0.023 ug/l 0.021 b ug/l 0.016 b ug/l

W126 9/28/2000 N 0.007 b ug/l 0.003 ug/l < 0.003 ug/l 0.010 ug/l 0.016 ug/l 0.019 ug/l 0.026 ug/l 0.022 ug/l 0.019 ug/l 0.025 b ug/l

W126 10/18/2001 N 0.0089 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0097 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0059 ug/l 0.0038 ug/l < 0.0034 ug/l 0.0036 ug/l

W126 10/31/2002 N 0.0061 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W126 12/18/2003 N 0.0046 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W126 10/20/2004 N 0.0054 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.027 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W126 11/09/2005 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.017 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127 3/18/1986 N 0.052 ug/l 0.035 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0010 ug/l < 0.0040 ug/l < 0.0040 ug/l

W127 6/03/1986 N 0.160 ug/l 0.490 ug/l < 0.0080 ug/l 0.027 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l

W127 9/25/1986 N 0.0086 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W127 12/11/1986 N
0.025 ug/l

0.026 ug/l

< 0.0033 ug/l

0.0013 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

< 0.0025 ug/l

< 0.0010 ug/l

W127 3/19/1987 N 0.0062 ug/l < 0.0033 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l

W127 5/06/1987 N 0.0036 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W127 7/29/1987 N < 0.002 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l 0.0028 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0047 c ug/l

W127 11/04/1987 N < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l

W127 2/22/1988 N 0.026 ug/l 0.0025 ug/l 0.0014 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W127 10/04/1988 N
0.012 ug/l

0.0049 ug/l

< 0.0026 ug/l

< 0.0013 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

W127 12/09/1988 N 0.021 ug/l < 0.0052 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l

W127 8/04/1989 N 0.0054 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W127 6/22/1990 N 0.0029 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W127 10/30/1990 N 0.0039 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0018 c ug/l

W127 10/17/1991 N
< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

0.019 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

W127 10/13/1992 N 0.0061 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W127 10/19/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W127 9/29/1994 N 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W127 10/19/1995 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W127 10/03/1996 N 0.007 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W127 10/03/1997 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W127 11/20/1998 N 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W127 11/17/1999 N 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W127 9/28/2000 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W127 10/16/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W127 10/29/2002 N 0.0037 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127 9/04/2003 N -- < 0.53 ug/l < 1.1 ug/l < 0.053 ug/l < 0.053 ug/l < 0.053 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.053 ug/l

W127 9/15/2003 N -- < 0.50 ug/l < 1.0 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.050 ug/l

W127 9/27/2003 N -- < 0.55 ug/l < 1.1 ug/l < 0.055 ug/l < 0.055 ug/l < 0.055 ug/l < 0.11 ug/l < 0.11 ug/l < 0.055 ug/l < 0.055 ug/l

W127 10/01/2003 N -- -- -- -- -- -- -- -- -- --

W127 10/08/2003 N -- -- -- -- -- -- -- -- -- --

W127 10/13/2003 N -- -- -- -- -- -- -- -- -- --

W127 11/05/2003 N -- < 0.51 ug/l < 1.0 ug/l < 0.051 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W127 11/14/2003 N --
< 0.53 ug/l

< 0.53 ug/l

< 1.1 ug/l

< 1.1 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

W127 12/17/2003 N < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l

W127N 12/17/2003 N 0.0036 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127N 10/19/2004 N 0.0037 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127N 11/08/2005 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127N 10/19/2006 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127N 8/07/2012 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W127N 8/17/2012 N -- -- -- -- -- -- -- -- -- --

W127N 8/24/2012 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W127N 10/09/2013 N < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l

W127N 10/14/2014 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0041 ug/l 0.0061 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0092 ug/l

W127N 10/06/2015 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W127N 10/18/2016 N < 0.0033 ug/l 0.0053 ug/l < 0.0033 ug/l 0.0047 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W128 3/21/1986 N 0.0096 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W128 6/02/1986 N
0.0021 ug/l

0.0030 ug/l

< 0.0013 ug/l

< 0.0013 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

W128 9/24/1986 N 0.016 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W128 12/11/1986 N 0.024 ug/l 0.0022 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W128 3/19/1987 N 0.010 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W128 5/06/1987 N 0.0063 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W128 7/29/1987 N 0.0024 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W128 11/03/1987 N 0.0097 ug/l < 0.0013 ug/l < 0.001 ug/l 0.0014 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l

W128 2/23/1988 N
0.021 ug/l

0.012 ug/l

0.0017 s ug/l

0.0024 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.001 ug/l

W128 10/04/1988 N 0.0036 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W128 6/22/1990 N -- -- -- -- -- -- -- -- -- --

W128 10/18/1995 N 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.009 ug/l 0.025 ug/l 0.016 ug/l 0.021 ug/l 0.009 ug/l 0.015 ug/l 0.029 c ug/l

W128 10/03/1996 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 c ug/l

W128 10/02/1997 N 0.012 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W128 11/20/1998 N 0.005 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W128 11/17/1999 N 0.010 b ug/l < 0.003 ug/l < 0.003 ug/l 0.012 ug/l 0.019 b ug/l 0.022 ug/l 0.023 b ug/l 0.010 ug/l 0.023 b ug/l 0.043 b ug/l

W128 9/28/2000 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l

W128 10/16/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W128 10/29/2002 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W128 12/17/2003 N
< 2 ug/l

0.0035 b ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

W128 10/20/2004 N < 0.0034 ug/l < 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W128 10/21/2005 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0040 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W128 11/08/2005 N 0.0035 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W128 10/19/2006 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0035 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W129 3/18/1986 N 0.53 ug/l 0.38 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0010 ug/l < 0.0040 ug/l < 0.0040 ug/l

W129 6/03/1986 N 0.0065 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0025 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W129 9/25/1986 N 0.78 ug/l 0.11 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l < 0.0080 ug/l

W129 12/11/1986 N 15 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l

W129 3/19/1987 N
< 0.0050 ug/l

0.021 ug/l

< 0.0033 ug/l

< 0.0065 ug/l

0.044 ug/l

0.0066 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

W129 5/06/1987 N 18 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W129 7/29/1987 N < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W129 11/04/1987 N < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

W129 2/25/1988 N 0.039 ug/l < 0.0026 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l

W129 10/03/1988 N 0.0048 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W129 12/12/1988 N < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W129 8/04/1989 N 0.0040 ug/l 0.0092 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W129 5/02/1990 N < 0.0040 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l

W129 10/30/1990 N 0.0057 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0018 c ug/l < 0.0010 ug/l 0.0018 c ug/l 0.0016 c ug/l

W129 10/17/1991 N 0.0084 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0043 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0060 ug/l

W129 10/13/1992 N 0.015 ug/l 0.0056 ug/l < 0.0030 ug/l 0.017 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W129 10/19/1993 N < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0360 ug/l < 0.0720 ug/l

W129 9/29/1994 N < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l

W129 10/19/1995 N < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l

W129 10/03/1996 N 0.009 b ug/l 0.009 ug/l < 0.003 ug/l 0.008 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 c ug/l

W129 10/03/1997 N 0.34 e ug/l 0.13 e ug/l 0.027 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W129 11/20/1998 N 0.20 ug/l 0.024 ug/l < 0.003 ug/l 0.008 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W129 11/17/1999 N 0.013 b ug/l 0.056 ug/l < 0.003 ug/l 0.030 ug/l < 0.003 ug/l 0.020 ug/l 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l 0.007 b ug/l

W129 9/27/2000 N 0.006 b ug/l 0.028 ug/l < 0.003 ug/l 0.086 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 b ug/l

W129 10/17/2001 N 0.018 b ug/l 0.1 ug/l < 0.0034 ug/l 0.18 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W129 10/29/2002 N 0.054 b ug/l 0.029 ug/l 0.0078 ug/l 0.045 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W129 12/18/2003 N 0.012 b ug/l 0.0097 ug/l 0.0051 ug/l 0.080 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W129 10/20/2004 N 0.012 b ug/l 0.015 ug/l 0.011 ug/l 0.54 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W129 10/21/2005 N 0.018 ug/l < 0.0068 ug/l 0.035 ug/l 1.5 * ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l < 0.0068 ug/l

W129 11/09/2005 N 0.017 ug/l 0.056 ug/l < 0.029 ug/l 0.46 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W129 10/19/2006 N 0.10 b ug/l 0.046 ug/l < 0.030 ug/l 0.44 ug/l < 0.0071 ug/l < 0.0071 ug/l < 0.0071 ug/l < 0.0071 ug/l < 0.0071 ug/l < 0.0071 ug/l

W130 5/01/1990 N
0.013 s ug/l

0.0048 s ug/l

0.0027 ug/l

0.0019 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

0.0019 ug/l

< 0.0010 ug/l

0.0023 ug/l

< 0.0010 ug/l

0.0027 ug/l

< 0.0010 ug/l

0.0054 c ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

0.0054 c ug/l

< 0.0010 ug/l

0.0036 c ug/l

< 0.0010 ug/l

W130 10/31/1990 N 0.0056 b ug/l 0.0019 b ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l

W130 10/17/1991 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0060 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W130 10/13/1992 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l

W130 10/19/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l

W130 9/29/1994 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W130 10/19/1995 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W130 10/03/1996 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W130 10/06/1997 N 0.012 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W130 11/20/1998 N 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W130 11/17/1999 N 0.008 b ug/l < 0.003 ug/l < 0.003 ug/l 0.005 ug/l 0.004 b ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l 0.003 b ug/l 0.006 b ug/l

W130 9/28/2000 N 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 b ug/l

W130 10/16/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W130 10/30/2002 N 0.0043 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W130 12/17/2003 N
< 2 ug/l

0.0048 b ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

W130 10/19/2004 N < 0.0034 ug/l < 0.0046 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W130 11/09/2005 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0074 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W130 10/19/2006 N 0.0052 b ug/l < 0.0036 ug/l < 0.0036 ug/l 0.011 ug/l < 0.0036 ug/l < 0.0036 * ug/l < 0.0036 * ug/l < 0.0036 * ug/l < 0.0036 * ug/l < 0.0036 ug/l

W130 11/07/2007 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0050 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W130 10/09/2008 N
< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

0.0059 ug/l

0.0054 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

W130 9/29/2009 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0088 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W130 10/05/2010 N 0.0037 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0087 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W130 10/11/2011 N < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.0050 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

W130 10/16/2012 N < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l 0.0075 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l

W130 10/09/2013 N 0.0043 ug/l 0.022 ug/l < 0.0043 ug/l 0.013 ug/l 0.035 ug/l 0.018 ug/l 0.027 ug/l 0.0085 ug/l 0.015 ug/l 0.037 ug/l

W130 10/15/2014 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0078 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W130 10/15/2014 FD < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0080 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W130 10/07/2015 N < 0.0035 ug/l 0.0063 ug/l < 0.0035 ug/l 0.0059 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W130 10/14/2016 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 c ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W131 5/02/1990 N < 0.080 ug/l 0.81 ug/l < 0.040 ug/l 0.24 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l < 0.040 ug/l

W131 10/31/1990 N < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

W131 10/17/1991 N < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.060 ug/l < 0.030 ug/l < 0.060 ug/l < 0.060 ug/l

W131 10/14/1992 N < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l

W131 10/19/1993 N < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.840 ug/l

W131 11/07/1994 N < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l

W131 10/19/1995 N < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l

W131 10/03/1996 N < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l

W131 10/06/1997 N
5.4 ug/l

4.1 ug/l

4.5 ug/l

4.2 e ug/l

0.010 ug/l

0.007 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W131 11/21/1998 N 0.005 b ug/l 0.014 ug/l 0.018 ug/l 0.13 e ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l

W132 12/17/2003 N
< 2 ug/l

0.0055 b ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

0.0038 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

W132 10/19/2004 N 0.0065 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.074 ug/l 0.0084 ug/l 0.0085 ug/l 0.019 ug/l 0.011 ug/l 0.012 ug/l 0.015 ug/l

W132 11/08/2005 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.024 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W132 10/19/2006 N < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.088 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

W132 11/07/2007 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W132 11/07/2007 FD < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.044 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W132 10/09/2008 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W132 9/29/2009 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.015 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W132 10/05/2010 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.032 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W132 10/11/2011 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.044 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W132 8/07/2012 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.039 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W132 8/24/2012 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.041 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W132 10/16/2012 N 0.0049 bh ug/l < 0.0034 h ug/l < 0.0034 h ug/l 0.050 h ug/l < 0.0034 h ug/l 0.0042 h ug/l 0.0064 h ug/l 0.0035 h ug/l < 0.0034 h ug/l 0.0050 h ug/l

W132 10/10/2013 N < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.084 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W132 10/14/2014 N 0.0042 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.048 ug/l 0.0084 ug/l 0.0062 ug/l 0.014 ug/l 0.0059 ug/l 0.0051 ug/l 0.0093 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

W132 10/07/2015 N < 0.0033 ug/l 0.013 ug/l < 0.0033 ug/l 0.029 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W132 10/14/2016 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.055 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 c ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W132 10/14/2016 FD < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.054 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-1 7/14/2003 N -- < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

S-1 8/01/2003 N -- < 0.53 ug/l < 1.1 ug/l 0.12 ug/l < 0.053 ug/l < 0.053 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.053 ug/l

S-1 9/04/2003 N -- < 0.54 ug/l < 1.1 ug/l 0.091 ug/l < 0.054 ug/l < 0.054 ug/l < 0.11 ug/l < 0.11 ug/l < 0.054 ug/l < 0.054 ug/l

S-1 9/15/2003 N -- < 0.55 ug/l < 1.1 ug/l < 0.055 ug/l < 0.055 ug/l < 0.055 ug/l < 0.11 ug/l < 0.11 ug/l < 0.055 ug/l < 0.055 ug/l

S-1 9/22/2003 N -- < 0.53 ug/l < 1.1 ug/l < 0.053 ug/l < 0.053 ug/l < 0.053 ug/l < 0.11 ug/l < 0.11 ug/l 0.053 ug/l < 0.053 ug/l

S-1 9/27/2003 N -- < 0.51 ug/l < 1.0 ug/l < 0.051 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

S-1 10/01/2003 N -- -- -- -- -- -- -- -- -- --

S-1 10/08/2003 N -- -- -- -- -- -- -- -- -- --

S-1 10/13/2003 N -- -- -- -- -- -- -- -- -- --

S-1 10/24/2003 N -- < 0.51 ug/l < 1.0 ug/l < 0.051 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

S-1 10/30/2003 N -- < 0.52 ug/l < 1.0 ug/l < 0.052 ug/l < 0.052 ug/l < 0.052 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.052 ug/l

S-1 11/05/2003 N -- < 0.050 ug/l < 1.0 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.050 ug/l

S-1 11/14/2003 N -- < 0.50 ug/l < 1.0 ug/l 0.17 ug/l < 0.050 ug/l < 0.050 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.050 ug/l

S-1 12/04/2003 N -- < 0.54 ug/l < 1.1 ug/l 0.16 ug/l < 0.054 ug/l < 0.054 ug/l < 0.11 ug/l < 0.11 ug/l < 0.054 ug/l < 0.054 ug/l

S-1 12/18/2003 N 0.0061 b ug/l 0.057 ug/l 0.011 ug/l 0.031 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1 1/21/2004 N -- < 0.52 ug/l < 1.0 ug/l 0.12 ug/l < 0.052 ug/l < 0.052 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.052 ug/l

S-1 2/26/2004 N -- < 0.52 ug/l < 1.0 ug/l 0.11 ug/l < 0.052 ug/l < 0.052 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.052 ug/l

S-1 3/31/2004 N -- < 0.52 ug/l < 1.0 ug/l < 0.052 ug/l < 0.052 ug/l < 0.052 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.052 ug/l

S-1 4/13/2004 N -- < 0.52 ug/l < 1.0 ug/l 0.12 ug/l < 0.052 ug/l < 0.052 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.052 ug/l

S-1 5/04/2004 N -- < 0.53 ug/l < 1.1 ug/l 0.11 ug/l < 0.053 ug/l < 0.053 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.053 ug/l

S-1 6/04/2004 N -- < 0.51 ug/l < 1.0 ug/l 0.094 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

S-1 7/19/2004 N -- < 0.51 ug/l < 1.0 ug/l 0.15 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

S-1 8/02/2004 N -- < 0.50 ug/l < 1.0 ug/l 0.14 ug/l < 0.050 ug/l < 0.050 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.050 ug/l

S-1 9/01/2004 N -- < 0.51 ug/l < 1.0 ug/l 0.13 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

S-1 10/01/2004 N -- < 0.53 ug/l < 1.1 ug/l 0.11 ug/l < 0.053 ug/l < 0.053 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.053 ug/l

S-1 10/19/2004 N 0.0042 b ug/l 0.014 ug/l 0.0068 ug/l 0.037 ug/l < 0.0034 ug/l 0.0035 ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0004 ug/l

S-1 11/05/2004 N -- < 0.51 ug/l < 1.0 ug/l < 0.051 ug/l < 0.051 ug/l < 0.051 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.051 ug/l

S-1 12/21/2004 N -- < 0.52 ug/l < 1.0 ug/l 0.095 ug/l < 0.052 ug/l < 0.052 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.052 ug/l

S-1 11/09/2005 N 0.0039 ug/l 0.013 ug/l < 0.011 ug/l 0.047 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1 10/20/2006 N 0.0044 b ug/l 0.013 ug/l 0.0081 ug/l 0.033 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1 11/09/2007 N < 0.0034 ug/l 0.0070 ug/l < 0.0042 ug/l 0.018 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1 10/14/2008 N < 0.0034 ug/l 0.011 ug/l < 0.0034 ug/l 0.025 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1A 6/04/2010 N 0.0053 b ug/l 0.044 ug/l 0.0056 ug/l 0.036 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Location Date
Sample 

Type

Parameter

S-1A 10/05/2010 N < 0.0034 ug/l 0.018 ug/l < 0.0043 ug/l 0.030 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1A 10/11/2011 N 0.0037 ug/l 0.020 ug/l 0.0038 ug/l 0.022 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

S-1A 10/11/2011 FD < 0.0033 ug/l 0.019 ug/l 0.0038 ug/l 0.020 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-1A 10/16/2012 N < 0.0035 h ug/l 0.012 h ug/l < 0.0035 h ug/l 0.023 h ug/l < 0.0035 h ug/l < 0.0035 h ug/l < 0.0035 h ug/l < 0.0035 h ug/l < 0.0035 h ug/l < 0.0035 h ug/l

S-1A 10/08/2013 N < 0.0034 ug/l 0.013 ug/l 0.0053 ug/l 0.034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1A 10/15/2014 N < 0.0034 ug/l 0.0077 ug/l 0.0035 ug/l 0.023 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-1A 10/06/2015 N < 0.0033 ug/l 0.0057 ug/l < 0.0033 ug/l 0.019 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-1A 10/13/2016 N < 0.0033 ug/l 0.0066 ug/l 0.0049 ug/l 0.024 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-2 3/01/2006 N 0.0034 ug/l 0.019 ug/l 0.0088 ug/l 0.043 ug/l 0.0035 ug/l 0.0025 j ug/l 0.0036 ug/l 0.0022 j ug/l 0.0024 j ug/l 0.0037 ug/l

S-2 3/01/2006 FD 0.0034 ug/l 0.019 ug/l 0.0095 ug/l 0.045 ug/l 0.0044 ug/l 0.0034 j ug/l 0.0044 ug/l 0.0027 j ug/l 0.0030 j ug/l 0.0050 ug/l

S-2 10/21/2006 N 0.0057 ug/l 0.011 ug/l < 0.0073 ug/l 0.040 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-2 11/08/2007 N < 0.0034 ug/l 0.0075 ug/l < 0.0055 ug/l 0.023 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-2 10/14/2008 N < 0.0033 ug/l 0.0053 ug/l < 0.0041 ug/l 0.027 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-2 9/30/2009 N < 0.0033 ug/l 0.0066 ug/l < 0.0033 ug/l 0.023 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-2 10/05/2010 N < 0.0034 ug/l 0.0063 ug/l < 0.0034 ug/l 0.022 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-2 10/11/2011 N 0.0035 ug/l 0.0057 ug/l < 0.0033 ug/l 0.017 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-2 10/16/2012 N < 0.41 h ug/l < 0.021 h ug/l 0.58 h ug/l 0.039 h ug/l 0.021 h ug/l 0.013 h ug/l 0.014 h ug/l 0.0072 h ug/l 0.021 h ug/l 0.018 h ug/l

S-2 10/08/2013 N < 0.0034 ug/l 0.0060 ug/l 0.0043 ug/l 0.028 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-2 10/08/2013 FD < 0.0035 ug/l 0.0096 ug/l 0.0046 ug/l 0.027 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

S-2 10/15/2014 N < 0.0034 ug/l 0.0039 ug/l < 0.0034 ug/l 0.020 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-2 10/06/2015 N < 0.0033 ug/l 0.0040 ug/l < 0.0033 ug/l 0.015 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-2 10/13/2016 N < 0.0033 ug/l 0.0038 ug/l 0.0036 ug/l 0.020 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

See Table 3-18 for data qualifiers and footnotes.
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

U1 7/07/1988 N

U1 12/29/1988 N

U1 2/27/1989 N

U1 8/03/1989 N

U1 5/04/1990 N

U1 10/30/1990 N

U1 10/17/1991 N

U1 10/14/1992 N

U1 10/20/1993 N

U1 10/14/1994 N

U1 12/08/1995 N

U1 10/02/1996 N

U1 10/03/1997 N

U1 11/19/1998 N

U1 11/19/1999 N

U1 9/27/2000 N

U1 9/27/2000 FD

U1 10/19/2001 N

U1 11/01/2002 N

U1 12/21/2003 N

U1 10/29/2004 N

U1 11/10/2005 N

U1 10/21/2006 N

U1 9/16/2007 N

U1 11/09/2007 N

U1 3/19/2008 N

U1 6/14/2008 N

U1 9/04/2008 N

U1 10/10/2008 N

U1 2/25/2009 N

U1 6/10/2009 N

U1 9/09/2009 N

U1 10/05/2009 N

U1 10/05/2009 FD

U1 3/09/2010 N

Parameter

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

-- < 10 ug/l < 10 pp ug/l < 10 ug/l < 10 ug/l < 50 pp ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l < 10 ug/l < 5 ug/l < 10 ug/l < 10 ug/l

-- -- -- -- -- 20 ug/l -- --

< 10 ug/l < 10 ug/l 10 ug/l < 10 ug/l < 10 ug/l 430 ug/l < 10 pp ug/l < 10 ug/l

-- -- -- -- -- 430 ug/l -- --

< 10 ug/l < 10 ug/l 9 j ug/l < 10 ug/l < 10 ug/l 28 ug/l 3 j ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 9 j ug/l < 10 ug/l < 10 ug/l 24 ug/l 3 j ug/l < 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

8 j ug/l

7 j ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l < 10 ug/l 4 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 6 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 0.96 ug/l < 0.96 ug/l 4.4 ug/l < 0.96 ug/l < 0.96 ug/l 55 ug/l < 0.96 ug/l < 0.96 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

4 j* ug/l

5 j ug/l

< 30 ug/l

< 10 ug/l

< 30 * ug/l

3 j ug/l

120 ug/l

130 ug/l

< 30 ug/l

< 10 ug/l

< 30 ug/l

< 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l

< 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 3.0 ug/l < 0.1 ug/l < 0.1 ug/l

< 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 3 ug/l < 0.1 ug/l < 0.1 ug/l

< 0.1 ug/l < 0.1 ug/l 0.15 ug/l < 0.1 ug/l < 0.1 ug/l < 3 ug/l < 0.1 ug/l < 0.1 ug/l

< 0.0033 ug/l 0.05 b ug/l 0.35 ug/l < 0.0033 ug/l 0.064 ug/l < 3 ug/l 0.015 b ug/l 0.02 ug/l

< 0.0034 ug/l 0.016 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0053 b* ug/l < 3.0 ug/l < 0.0034 ug/l 0.015 ug/l

< 0.0034 ug/l 0.041 ug/l 0.017 ug/l < 0.0034 ug/l 0.042 b ug/l < 3.0 ug/l 0.0088 ug/l 0.023 ug/l

< 0.0035 ug/l 0.029 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.0091 b ug/l < 2.0 * ug/l 0.0039 ug/l 0.013 ug/l

< 0.0034 ug/l 0.038 ug/l 0.011 ug/l < 0.0034 ug/l 0.023 b ug/l < 3.0 ug/l 0.0077 ug/l 0.020 ug/l

< 0.0034 ug/l 0.028 ug/l 0.0077 ug/l < 0.0034 ug/l 0.025 b ug/l < 3.0 ug/l 0.0083 ug/l 0.021 ug/l

< 0.0033 ug/l 0.021 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.016 ug/l < 2.9 ug/l 0.0082 ug/l 0.013 ug/l

< 0.0034 ug/l 0.018 ug/l < 0.015 ug/l < 0.0034 ug/l 0.015 b ug/l < 1.0 ug/l 0.0063 b ug/l 0.013 ug/l

< 0.0034 ug/l 0.018 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0058 ug/l < 1.0 ug/l < 0.0034 ug/l 0.018 ug/l

< 0.0033 ug/l 0.014 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.021 ug/l < 0.95 ug/l < 0.0033 ug/l 0.014 ug/l

< 0.0033 ug/l 0.011 * ug/l < 0.0033 * ug/l < 0.0033 ug/l 0.014 ug/l < 0.97 ug/l < 0.0033 * ug/l 0.011 * ug/l

< 0.0034 ug/l 0.011 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 ug/l < 1.0 ug/l < 0.0034 ug/l 0.010 ug/l

< 0.0033 ug/l 0.0088 ug/l < 0.0092 ug/l < 0.0033 ug/l 0.0075 ug/l < 0.96 ug/l < 0.0033 ug/l 0.012 ug/l

< 0.0034 ug/l 0.011 ug/l < 0.013 ug/l < 0.0034 ug/l 0.025 ug/l < 0.99 ug/l < 0.0034 ug/l 0.015 ug/l

< 0.0034 ug/l 0.015 ug/l < 0.015 ug/l < 0.0034 ug/l 0.014 ug/l < 0.98 ug/l < 0.0034 ug/l 0.016 ug/l

< 0.0033 ug/l 0.016 ug/l < 0.015 ug/l < 0.0033 ug/l 0.013 b ug/l < 0.96 ug/l < 0.0046 ug/l 0.013 ug/l

< 0.0034 ug/l 0.018 ug/l < 0.016 ug/l < 0.0034 ug/l 0.017 b ug/l < 1.0 ug/l < 0.0034 ug/l 0.014 ug/l

< 0.0034 ug/l 0.016 ug/l < 0.018 ug/l < 0.0034 ug/l 0.098 ug/l < 0.98 ug/l < 0.0034 ug/l 0.022 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U1 6/04/2010 N

U1 8/09/2010 N

U1 10/05/2010 N

U1 3/22/2011 N

U1 6/06/2011 N

U1 9/11/2011 N

U1 10/15/2011 N

U1 10/15/2011 FD

U1 3/16/2012 N

U1 6/09/2012 N

U1 9/27/2012 N

U1 10/17/2012 N

U1 3/07/2013 N

U1 5/30/2013 N

U1 8/14/2013 N

U1 10/08/2013 N

U1 3/27/2014 N

U1 6/30/2014 N

U1 9/30/2014 N

U1 10/16/2014 N

U1 3/20/2015 N

U1 6/30/2015 N

U1 9/01/2015 N

U1 10/07/2015 N

U1 2/04/2016 N

U1 6/30/2016 N

U1 9/12/2016 N

U1 10/18/2016 N

U1A 10/01/1997 N

U1A 11/18/1998 N

U1A 12/10/1999 N

U1A 9/26/2000 N

U1A 10/16/2001 N

U1A 11/01/2002 N

U1A 12/16/2003 N

U1A 10/29/2004 N

U1A 2/10/2005 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0034 ug/l 0.014 ug/l < 0.015 ug/l < 0.0034 ug/l 0.013 b ug/l < 1.0 ug/l < 0.0034 ug/l 0.018 ug/l

< 0.0033 ug/l 0.015 ug/l < 0.011 ug/l < 0.0033 ug/l 0.023 b ug/l < 0.97 ug/l < 0.0041 ug/l 0.013 ug/l

< 0.0033 ug/l 0.015 ug/l < 0.014 ug/l < 0.0033 ug/l 0.025 b ug/l < 0.96 ug/l 0.0042 ug/l 0.015 ug/l

< 0.0034 ug/l 0.016 ug/l < 0.015 ug/l < 0.0034 ug/l 0.013 ug/l < 1.0 ug/l 0.0052 ug/l 0.016 ug/l

< 0.0034 ug/l 0.015 ug/l < 0.012 ug/l < 0.0034 ug/l 0.0056 ug/l < 1.0 ug/l < 0.0044 ug/l 0.014 ug/l

< 0.0034 ug/l 0.021 ug/l < 0.0095 ug/l < 0.0034 ug/l 0.0075 ug/l < 0.98 ug/l 0.0059 ug/l 0.016 ug/l

< 0.0033 ug/l 0.0096 ug/l < 0.0087 ug/l < 0.0033 ug/l 0.035 b ug/l < 0.97 ug/l < 0.0033 ug/l 0.0099 ug/l

< 0.0034 ug/l 0.0090 ug/l < 0.011 ug/l < 0.0034 ug/l 0.050 b ug/l < 1.0 ug/l < 0.0034 ug/l 0.010 ug/l

< 0.0037 ug/l 0.0054 ug/l < 0.0085 ug/l < 0.0037 ug/l 0.025 ug/l < 1.1 ug/l < 0.0037 ug/l 0.013 ug/l

< 0.0036 ug/l 0.014 ug/l 0.011 * ug/l < 0.0036 ug/l 0.024 ug/l < 1.1 ug/l < 0.0036 ug/l 0.015 ug/l

< 0.0034 ug/l 0.040 ug/l < 0.011 ug/l < 0.0034 ug/l 0.039 ug/l < 1.0 ug/l 0.0042 * ug/l 0.020 ug/l

< 0.0033 h ug/l 0.011 h ug/l < 0.013 h ug/l < 0.0033 h ug/l 0.020 bh ug/l < 0.95 h ug/l < 0.0033 h ug/l 0.013 h ug/l

< 0.0034 ug/l 0.010 ug/l 0.012 * ug/l < 0.0034 ug/l 0.056 ug/l < 0.99 ug/l 0.0041 ug/l 0.015 ug/l

< 0.0033 ug/l 0.011 ug/l < 0.012 ug/l < 0.0033 ug/l 0.0091 ug/l < 0.95 ug/l 0.0037 * ug/l 0.013 ug/l

< 0.0033 ug/l 0.011 ug/l < 0.013 ug/l < 0.0033 ug/l 0.015 ug/l < 0.97 ug/l 0.0050 ug/l 0.014 ug/l

< 0.0035 ug/l 0.011 ug/l < 0.013 ug/l < 0.0035 ug/l 0.037 b ug/l < 1.1 ug/l 0.0054 * ug/l 0.015 ug/l

< 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 11 ug/l < 27 ug/l < 11 ug/l < 11 ug/l

< 0.0033 ug/l 0.015 ug/l < 0.013 ug/l < 0.0033 ug/l 0.032 ug/l < 0.97 ug/l 0.0041 * ug/l 0.013 ug/l

< 0.0034 ug/l 0.0097 ug/l < 0.011 ug/l < 0.0034 ug/l 0.012 ug/l < 0.99 ug/l 0.0063 ug/l 0.015 ug/l

< 0.0034 ug/l 0.0083 ug/l 0.0088 * ug/l < 0.0034 ug/l 0.010 ug/l < 1.0 ug/l < 0.0034 ug/l 0.014 ug/l

< 0.0037 ug/l 0.0063 ug/l 0.0072 * ug/l < 0.0037 ug/l 0.0099 ug/l < 1.1 ug/l 0.0046 ug/l 0.011 ug/l

< 0.0033 h ug/l 0.0051 h ug/l < 0.0088 h ug/l < 0.0033 h ug/l 0.0040 h ug/l < 0.96 h ug/l < 0.0033 h ug/l 0.013 h ug/l

< 0.0034 ug/l 0.0054 ug/l 0.0095 * ug/l < 0.0034 ug/l 0.0060 ug/l < 1.0 ug/l < 0.0034 ug/l 0.0096 ug/l

< 0.0034 ug/l 0.0068 ug/l 0.0094 * ug/l < 0.0034 ug/l 0.0052 b ug/l < 1.0 ug/l < 0.0034 ug/l 0.013 ug/l

< 0.0033 ug/l 0.0040 ug/l 0.0061 ug/l < 0.0033 ug/l 0.0082 ug/l < 0.29 ug/l < 0.0033 ug/l 0.0078 ug/l

< 0.0034 h ug/l 0.0051 h ug/l 0.0075 h* ug/l < 0.0034 h ug/l 0.0077 bh ug/l < 0.20 h ug/l < 0.0034 h ug/l 0.0085 h ug/l

< 0.0033 ug/l 0.0053 ug/l 0.0067 ug/l < 0.0033 ug/l 0.0050 ug/l < 0.29 ug/l < 0.0033 ug/l 0.0085 ug/l

< 0.0035 ug/l 0.0067 ug/l 0.015 * ug/l < 0.0035 ug/l 0.0097 ug/l < 0.31 ug/l 0.0045 ug/l 0.013 ug/l

< 10 ug/l < 10 ug/l 2 j ug/l < 10 ug/l < 10 ug/l 18 j ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 1 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 0.1 ug/l < 0.1 ug/l 0.5 ug/l < 0.1 ug/l < 0.1 ug/l 2.5 ug/l < 0.1 ug/l < 0.1 ug/l

< 0.1 ug/l < 0.1 ug/l 0.46 ug/l < 0.1 ug/l < 0.1 ug/l 4.2 ug/l < 0.1 ug/l < 0.1 ug/l

< 0.0033 ug/l 0.075 ug/l 0.2 ug/l < 0.0033 ug/l 0.029 b ug/l < 3 ug/l 0.013 b ug/l 0.029 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.10 * ug/l < 3.0 ug/l < 0.10 ug/l < 0.10 ug/l

< 0.020 ug/l 0.044 ug/l < 0.020 ug/l < 0.020 ug/l 0.027 b ug/l < 0.96 * ug/l < 0.020 ug/l < 0.020 ug/l

< 0.17 ug/l 3.9 ug/l 53 ug/l < 0.17 ug/l 240 ug/l 750 j* ug/l 57 ug/l 1.6 ug/l

< 0.0034 ug/l 0.037 ug/l 0.016 ug/l < 0.0034 ug/l 0.022 b ug/l < 3.0 ug/l < 0.0034 ug/l 0.014 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U1A 2/10/2005 FD

U1A 11/12/2005 N

U1A 10/18/2006 N

U1A 10/02/2009 N

U1A 10/12/2010 N

U1A 10/16/2011 N

U1A 3/16/2012 N

U1A 6/09/2012 N

U1A 9/27/2012 N

U1A 10/18/2012 N

U1A 10/08/2013 N

U1A 10/16/2014 N

U1A 10/07/2015 N

U1A 10/18/2016 N

U2 7/07/1988 N

U2 12/29/1988 N

U2 2/27/1989 N

U2 8/03/1989 N

U2 5/04/1990 N

U2 6/22/1990 N

U2 10/30/1990 N

U2 10/17/1991 N

U2 12/03/1992 N

U2 10/18/1993 N

U2 9/28/1994 N

U2 10/18/1995 N

U2 10/02/1996 N

U2 10/03/1997 N

U2 11/19/1998 N

U2 11/19/1999 N

U2 9/27/2000 N

U2A 10/01/1997 N

U2A 11/18/1998 N

U2A 11/19/1999 N

U2A 11/19/1999 FD

U2A 12/10/1999 N

U2A 9/26/2000 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.017 ug/l 0.15 ug/l < 0.017 ug/l < 0.017 ug/l 0.072 b ug/l < 15 ug/l 0.030 b ug/l 0.062 ug/l

< 0.0034 ug/l 0.049 ug/l 0.0049 ug/l < 0.0034 ug/l 0.014 b ug/l < 3.0 ug/l < 0.0062 ug/l 0.020 ug/l

< 0.0034 ug/l 0.030 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0067 ug/l < 3.0 ug/l 0.0047 ug/l 0.014 ug/l

< 0.0034 ug/l 0.060 ug/l 0.015 ug/l < 0.0034 ug/l 0.025 ug/l < 1.0 ug/l 0.011 ug/l 0.021 ug/l

< 0.0033 ug/l 0.030 ug/l 0.026 * ug/l < 0.0033 ug/l 0.12 ug/l 2.4 ug/l 0.0064 ug/l 0.014 ug/l

< 0.0033 ug/l 0.045 ug/l < 0.012 ug/l < 0.0033 ug/l 0.066 b ug/l 1.4 ug/l < 0.0065 ug/l 0.018 ug/l

< 0.0033 ug/l 0.044 ug/l < 0.010 ug/l < 0.0033 ug/l 0.042 ug/l < 0.97 ug/l 0.0047 * ug/l 0.022 ug/l

< 0.0033 ug/l 0.043 ug/l 0.012 * ug/l < 0.0033 ug/l 0.024 ug/l < 0.95 ug/l < 0.0050 ug/l 0.021 ug/l

< 0.0034 ug/l 0.0078 ug/l < 0.012 ug/l < 0.0034 ug/l 0.028 ug/l < 0.98 ug/l < 0.0034 ug/l 0.012 ug/l

< 0.0034 ug/l 0.035 ug/l 0.014 ug/l < 0.0034 ug/l 0.029 ug/l < 1.0 ug/l < 0.0064 ug/l 0.021 ug/l

< 0.0034 ug/l 0.026 ug/l < 0.015 ug/l < 0.0034 ug/l 0.073 b ug/l < 0.99 ug/l 0.0054 * ug/l 0.028 ug/l

< 0.0033 ug/l 0.018 ug/l 0.011 ug/l < 0.0033 ug/l 0.019 ug/l < 0.95 ug/l 0.0080 * ug/l 0.024 ug/l

< 0.0034 ug/l 0.0097 ug/l 0.011 * ug/l < 0.0034 ug/l 0.011 b ug/l < 0.99 ug/l 0.0044 b* ug/l 0.022 ug/l

< 0.0033 ug/l < 0.012 ug/l 0.0087 ug/l < 0.0033 ug/l 0.013 ug/l < 0.29 ug/l 0.0071 ug/l 0.021 ug/l

-- < 10 ug/l 16 ug/l < 10 ug/l 20 ug/l 360 ug/l 12 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 24 ug/l < 10 ug/l 33 ug/l 480 ug/l 18 ug/l < 10 ug/l

-- -- -- -- -- 1600 ug/l -- --

< 10 ug/l < 10 ug/l 29 ug/l < 10 ug/l 45 ug/l 7300 ug/l 18 ug/l < 10 ug/l

-- -- -- -- -- 1700 ug/l -- --

-- -- -- -- -- 1400 ug/l -- --

< 10 ug/l < 10 ug/l 23 ug/l < 10 ug/l 24 ug/l 520 ug/l 16 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 11 ug/l < 10 ug/l < 10 ug/l 290 ug/l 3 j ug/l < 10 ug/l

< 20 ug/l < 20 ug/l 6 j* ug/l < 20 ug/l < 20 ug/l 330 ug/l < 20 ug/l < 20 ug/l

< 10 ug/l < 10 ug/l 7 j ug/l < 10 ug/l < 10 ug/l 270 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 6 j ug/l < 10 ug/l < 10 ug/l 170 ug/l 1 j ug/l < 10 ug/l

< 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l 240 h* ug/l < 30 ug/l < 30 ug/l

< 10 ug/l < 10 ug/l 1 j ug/l < 10 ug/l 2 j ug/l 5 j ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l -- < 10 ug/l

< 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 3.0 ug/l < 0.1 ug/l < 0.1 ug/l

< 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 0.1 ug/l < 3 ug/l < 0.1 ug/l < 0.1 ug/l

< 10 ug/l < 10 ug/l 2 j ug/l < 10 ug/l 4 j ug/l 230 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 2 j ug/l < 10 ug/l 1 j ug/l 370 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l 1 j ug/l 4 j ug/l < 10 ug/l 5 j ug/l 570 ug/l 0.4 j ug/l 0.5 j ug/l

< 10 ug/l 0.8 j ug/l 5 j ug/l < 10 ug/l 5 j ug/l 600 ug/l 0.4 j ug/l 0.5 j ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 520 ug/l < 10 ug/l < 10 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l 150 ug/l < 9.6 ug/l < 9.6 ug/l

Page 29 of 52
3/15/2017
P:\Mpls\23 MN\27\2327110\WorkFiles\DATA MGMT\2016 Annual Report Tables and Figures\Joslyn_2016 ann rpt_Table A-4_Historical_Upper_WatQual_01122017.xlsx



Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U2A 10/16/2001 N

U2A 11/01/2002 N

U2A 12/16/2003 N

U2A 10/29/2004 N

U2A 11/12/2005 N

U2A 10/18/2006 N

U2A 11/13/2007 N

U2A 10/16/2008 N

U2A 10/13/2010 N

U2A 10/16/2011 N

U2A 10/18/2012 N

U2A 10/11/2013 N

U2A 10/21/2014 N

U2A 10/14/2015 N

U2A 10/11/2016 N

U3 7/06/1988 N

U3 12/29/1988 N

U3 2/27/1989 N

U3 8/03/1989 N

U3 5/04/1990 N

U3 10/30/1990 N

U3 10/17/1991 N

U3 10/14/1992 N

U3 10/18/1993 N

U3 9/29/1994 N

U3 10/18/1995 N

U3 10/02/1996 N

U3 10/01/1997 N

U3 11/18/1998 N

U3 11/19/1999 N

U3 12/10/1999 N

U4 7/06/1988 N

U4 12/29/1988 N

U4 2/27/1989 N

U4 8/03/1989 N

U4 5/04/1990 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l 460 ug/l < 9.6 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 * ug/l 390 ug/l < 9.6 ug/l < 9.6 ug/l

< 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l < 9.9 ug/l 220 ug/l < 9.9 ug/l < 9.9 ug/l

< 0.0035 ug/l 0.29 ug/l 1.6 ug/l < 0.0035 ug/l 1.5 ug/l 130 * ug/l 0.019 ug/l 0.14 ug/l

< 0.034 ug/l 0.33 ug/l 1.6 ug/l < 0.034 ug/l 1.9 ug/l 160 ug/l 0.061 ug/l 0.20 ug/l

< 0.0066 ug/l 0.29 ug/l 1.1 ug/l < 0.0066 ug/l 1.5 ug/l 230 ug/l 0.039 ug/l 0.16 ug/l

< 0.017 ug/l 0.28 ug/l 0.51 ug/l < 0.017 ug/l 0.99 b ug/l 240 ug/l 0.025 ug/l 0.12 ug/l

< 0.0033 ug/l 0.29 ug/l 0.32 ug/l < 0.0033 ug/l 0.62 ug/l 200 ug/l 0.039 ug/l 0.13 ug/l

< 0.0034 ug/l 0.26 ug/l < 0.026 ug/l < 0.0034 ug/l 0.047 b ug/l < 0.99 ug/l < 0.011 ug/l 0.12 ug/l

< 0.0033 ug/l 0.22 ug/l 0.078 ug/l < 0.0033 ug/l 0.16 b ug/l 140 ug/l < 0.028 ug/l 0.11 ug/l

< 0.0035 ug/l 0.18 ug/l 0.13 ug/l < 0.0035 ug/l 0.13 ug/l 190 ug/l < 0.019 ug/l 0.11 ug/l

< 0.0036 ug/l 0.26 ug/l 0.21 ug/l < 0.0036 ug/l 0.39 ug/l 190 ug/l 0.031 ug/l 0.16 ug/l

< 0.0034 ug/l 0.18 ug/l 0.16 ug/l < 0.0034 ug/l 0.18 ug/l 100 ug/l 0.026 ug/l 0.10 ug/l

< 0.017 ug/l 0.16 ug/l 0.097 ug/l < 0.017 ug/l 0.19 ug/l 190 ug/l < 0.017 ug/l 0.11 ug/l

0.036 ug/l 0.084 ug/l 0.050 ug/l 0.035 ug/l 0.066 ug/l 46 ug/l 0.046 ug/l 0.10 ug/l

-- < 10 ug/l 27 ug/l < 10 ug/l 44 ug/l 790 ug/l 15 ug/l < 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

25 ug/l

35 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

15 ug/l

21 ug/l

< 10 ug/l

< 10 ug/l

-- -- -- -- -- 1100 ug/l -- --

< 10 ug/l < 10 ug/l 28 ug/l < 10 ug/l 210 ug/l 410 ug/l 27 ug/l < 10 ug/l

-- -- -- -- -- 220 ug/l -- --

< 10 ug/l 3 j ug/l 37 ug/l < 10 ug/l 170 ug/l 440 ug/l 35 ug/l < 10 ug/l

< 30 ug/l < 30 ug/l 24 j ug/l < 30 ug/l 76 ug/l 670 ug/l 19 j ug/l < 30 ug/l

< 25 ug/l < 25 ug/l 31 ug/l < 25 ug/l 190 ug/l 580 ug/l 26 ug/l < 25 ug/l

< 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l 140 ug/l 460 ug/l < 100 ug/l < 100 ug/l

< 15 ug/l 7 j ug/l 31 ug/l < 15 ug/l 150 ug/l 140 ug/l 25 ug/l 5 j ug/l

25 j ug/l < 100 ug/l 26 j ug/l 22 j ug/l 99 j ug/l 250 jh ug/l 19 j ug/l < 100 ug/l

< 10 ug/l 3 j ug/l 22 * ug/l < 10 ug/l 13 * ug/l 770 h ug/l 19 ug/l 2 j ug/l

< 10 ug/l 3 j ug/l 29 ug/l < 10 ug/l 160 ug/l 450 ug/l 20 ug/l 1 j ug/l

< 10 ug/l 3 j ug/l 21 ug/l < 10 ug/l 57 ug/l 660 ug/l 17 ug/l 2 j ug/l

< 10 ug/l 5 j ug/l 38 ug/l < 10 ug/l 120 ug/l 680 ug/l 27 ug/l 3 j ug/l

< 10 ug/l < 10 ug/l 18 ug/l < 10 ug/l < 10 ug/l 720 ug/l < 10 ug/l < 10 ug/l

-- < 10 ug/l < 10 ug/l < 10 ug/l 17 ug/l 270 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 43 ug/l < 10 ug/l 100 ug/l 620 ug/l 21 ug/l < 10 ug/l

-- -- -- -- -- 1600 ug/l -- --

< 50 ug/l < 50 ug/l < 50 pp ug/l < 50 ug/l 200 ug/l 6400 ug/l < 50 ug/l < 50 ug/l

-- -- -- -- -- 1800 ug/l -- --
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U4 10/30/1990 N

U4 10/17/1991 N

U4 9/17/1992 N

U4 10/14/1992 N

U4 10/27/1992 N

U4 10/18/1993 N

U4 9/28/1994 N

U4 10/18/1995 N

U4 10/02/1996 N

U4 10/01/1997 N

U4 11/18/1998 N

U4 1/14/2000 N

U4 9/26/2000 N

U4 10/16/2001 N

U4 5/15/2002 N

U4N 11/01/2002 N

U4N 12/16/2003 N

U4N 10/29/2004 N

U4N 11/12/2005 N

U4N 10/18/2006 N

U4N 11/13/2007 N

U4N 10/16/2008 N

U4N 10/02/2009 N

U4N 10/12/2010 N

U4N 10/16/2011 N

U4N 10/18/2012 N

U4N 10/11/2013 N

U4N 10/21/2014 N

U4N 10/14/2015 N

U4N 10/11/2016 N

U5 7/07/1988 N

U5 12/29/1988 N

U5 2/27/1989 N

U5 8/03/1989 N

U5 6/22/1990 N

U5 10/30/1990 N

U5 12/03/1992 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 10 ug/l < 10 ug/l 33 ug/l < 10 ug/l 170 ug/l 2200 ug/l 23 ug/l < 10 ug/l

< 75 ug/l < 75 ug/l 45 j ug/l < 75 ug/l 240 ug/l 3500 ug/l < 75 ug/l < 75 ug/l

< 60 ug/l 22 j ug/l 56 j ug/l < 60 ug/l 130 ug/l 1100 ug/l 66 ug/l 18 j ug/l

< 30 ug/l < 30 ug/l 59 ug/l < 30 ug/l 310 ug/l 1400 ug/l 50 ug/l < 30 ug/l

< 6 ug/l 4 j ug/l 110 ug/l < 6 ug/l 180 ug/l 1600 ug/l 81 ug/l 2 j ug/l

< 50 ug/l < 50 ug/l 48 j ug/l < 50 ug/l 300 ug/l 480 ug/l 39 j ug/l < 50 ug/l

< 80 ug/l < 80 ug/l 65 j ug/l < 80 ug/l 600 ug/l 1300 ug/l 63 j ug/l < 80 ug/l

< 250 ug/l < 250 ug/l 61 j ug/l < 250 ug/l 190 j ug/l 490 jh ug/l 58 j ug/l < 250 ug/l

< 10 ug/l 3 j ug/l 52 ug/l < 10 ug/l 430 ug/l 400 ug/l 60 ug/l 1 j ug/l

< 10 ug/l 2 j ug/l 44 ug/l < 10 ug/l 180 ug/l 330 ug/l 42 ug/l < 10 ug/l

< 10 ug/l 3 j ug/l 54 ug/l < 10 ug/l 340 ug/l 520 ug/l 53 ug/l 1 j ug/l

< 10 ug/l 3 j ug/l 49 ug/l < 10 ug/l < 10 ug/l 420 ug/l 28 ug/l 1 j ug/l

< 12 ug/l < 12 ug/l 52 ug/l < 12 ug/l 110 ug/l 300 ug/l 43 ug/l < 12 ug/l

< 9.6 ug/l < 9.6 ug/l 72 ug/l < 9.6 ug/l 360 ug/l 1200 ug/l 61 ug/l < 9.6 ug/l

< 0.011 ug/l < 0.011 ug/l 0.044 ug/l < 0.011 ug/l 0.24 b ug/l 0.65 ug/l 0.037 b ug/l < 0.011 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 * ug/l 330 ug/l < 9.6 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l 39 ug/l 210 ug/l < 9.6 ug/l < 9.6 ug/l

< 0.0086 ug/l 0.022 ug/l 4.0 ug/l < 0.0086 ug/l 29 ug/l 180 * ug/l 1.3 ug/l 0.02 ug/l

< 0.017 ug/l 0.075 ug/l 8.1 ug/l 0.070 ug/l 38 ug/l 130 ug/l 3.1 ug/l 0.091 ug/l

< 0.017 ug/l 0.27 ug/l 20 ug/l < 0.017 ug/l 96 ug/l 160 ug/l 6.5 ug/l 0.12 ug/l

< 0.032 ug/l 0.23 ug/l 9.0 ug/l < 0.032 ug/l 31 ug/l 160 ug/l 4.2 ug/l 0.098 ug/l

< 0.0068 ug/l 0.26 ug/l 11 ug/l < 0.0068 ug/l 60 ug/l 160 ug/l 5.3 ug/l 0.13 ug/l

< 0.0033 ug/l 0.30 ug/l 16 ug/l < 0.0033 ug/l 84 ug/l 230 ug/l 5.1 ug/l 0.13 ug/l

< 0.017 ug/l 0.37 ug/l 8.4 ug/l < 0.017 ug/l 47 ug/l 160 ug/l 4.3 ug/l 0.16 ug/l

< 0.017 ug/l 0.40 ug/l 8.5 ug/l < 0.017 ug/l 59 ug/l 170 ug/l 4.1 ug/l 0.17 ug/l

< 0.017 ug/l 0.43 ug/l 6.1 ug/l < 0.017 ug/l 0.053 * ug/l 140 ug/l 0.87 ug/l 0.22 ug/l

< 0.033 ug/l 0.70 ug/l 12 ug/l < 0.033 ug/l 110 ug/l 220 ug/l 5.8 ug/l 0.32 ug/l

< 0.0034 ug/l 0.38 ug/l 8.5 ug/l < 0.0034 ug/l 80 ug/l 110 ug/l 3.9 ug/l 0.16 ug/l

< 0.017 ug/l 0.68 ug/l 9.3 ug/l < 0.017 ug/l 56 ug/l 150 ug/l 4.6 ug/l 0.28 ug/l

< 0.033 ug/l 0.81 ug/l 9.1 ug/l < 0.033 ug/l 47 ug/l 110 ug/l 4.4 ug/l 0.29 ug/l

-- < 10 ug/l 79 ug/l < 10 ug/l 690 ug/l 3400 ug/l 76 ug/l < 10 ug/l

< 100 ug/l < 100 ug/l < 100 pp ug/l < 100 ug/l 440 ug/l 1400 ug/l < 100 pp ug/l < 100 ug/l

-- -- -- -- -- 50000 ug/l -- --

< 10 ug/l < 10 pp ug/l 66 ug/l < 10 ug/l 220 ug/l 12000 ug/l 47 ug/l < 10 ug/l

-- -- -- -- -- 810 ug/l -- --

< 20 ug/l 11 j ug/l 120 ug/l < 20 ug/l 360 ug/l 350 ug/l 82 ug/l 5 j ug/l

< 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l 1300 ug/l < 70 ug/l < 70 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U5 10/18/1993 N

U5 9/28/1994 N

U5 10/18/1995 N

U5 10/01/1997 N

U5 11/18/1998 N

U5 11/19/1999 N

U5 9/26/2000 N

U5 10/16/2001 N

U5 11/01/2002 N

U5 12/16/2003 N

U5 10/29/2004 N

U5 11/12/2005 N

U5 10/18/2006 N

U5 11/13/2007 N

U5 10/16/2008 N

U5 10/02/2009 N

U5 10/12/2010 N

U5 10/16/2011 N

U5 10/18/2012 N

U5 10/11/2013 N

U5 10/21/2014 N

U5 10/14/2015 N

U5 10/11/2016 N

U6 7/06/1988 N

U6 12/29/1988 N

U6 2/27/1989 N

U6 8/03/1989 N

U6 6/22/1990 N

U6 10/30/1990 N

U6 10/17/1991 N

U6 9/17/1992 N

U6 10/14/1992 N

U6 10/27/1992 N

U6 10/18/1993 N

U6 9/28/1994 N

U6 10/18/1995 N

U6 10/02/1996 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 10 ug/l 36 ug/l 32 ug/l < 10 ug/l < 10 ug/l 35 ug/l 3 j ug/l 15 ug/l

< 40 ug/l 15 j ug/l 100 ug/l < 40 ug/l 150 ug/l 850 ug/l 31 j ug/l 8 j ug/l

< 400 ug/l < 400 ug/l 57 j ug/l < 400 ug/l 75 j ug/l 1400 h ug/l 50 j ug/l < 400 ug/l

< 10 ug/l 12 ug/l 86 ug/l < 10 ug/l 140 ug/l 390 ug/l 65 ug/l 6 j ug/l

< 10 ug/l 14 ug/l 110 ug/l < 10 ug/l 99 j ug/l 530 ug/l 56 ug/l 8 j ug/l

< 10 ug/l 18 ug/l 110 ug/l < 10 ug/l 100 ug/l 950 ug/l 40 ug/l 9 j ug/l

< 9.5 ug/l 18 ug/l 110 ug/l < 9.5 ug/l 240 ug/l 1500 ug/l 46 ug/l 10 ug/l

< 9.6 ug/l 15 ug/l 86 ug/l < 9.6 ug/l 140 ug/l 1200 ug/l 38 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 * ug/l 1500 ug/l < 9.6 ug/l < 9.6 ug/l

< 10 ug/l 19 ug/l 110 ug/l < 10 ug/l 48 ug/l 220 ug/l 50 ug/l 11 ug/l

0.021 ug/l 5.5 ug/l 0.88 ug/l 0.048 ug/l 0.2 ug/l 190 * ug/l 0.11 ug/l 1.6 ug/l

< 0.034 ug/l 0.46 ug/l 0.22 ug/l < 0.034 ug/l < 1.5 ug/l 510 ug/l 0.11 ug/l 0.27 ug/l

< 0.017 ug/l 16 ug/l 83 ug/l < 0.017 ug/l 93 ug/l 910 ug/l 26 ug/l 8.5 ug/l

< 0.032 ug/l 4.6 ug/l 0.56 ug/l 0.047 ug/l 0.96 b ug/l 650 ug/l < 0.032 ug/l 3.3 ug/l

< 0.017 ug/l 17 ug/l 61 ug/l 0.026 ug/l 0.51 ug/l 540 ug/l 6.9 ug/l 9.7 ug/l

< 0.0033 ug/l 16 ug/l 100 ug/l 0.0051 ug/l 7.0 ug/l 27 ug/l 26 ug/l 8.3 ug/l

< 0.0033 ug/l 21 ug/l 120 ug/l 0.0063 ug/l 15 ug/l 93 ug/l 21 ug/l 11 ug/l

< 0.017 ug/l 8.2 ug/l 1.0 ug/l < 0.017 ug/l 0.77 ug/l 230 ug/l 0.064 ug/l 3.9 ug/l

< 0.018 ug/l 22 ug/l 81 ug/l < 0.018 ug/l 15 ug/l 110 ug/l 20 ug/l 8.4 ug/l

< 0.034 ug/l 27 ug/l 87 ug/l < 0.034 ug/l 4.2 ug/l 200 ug/l 17 ug/l 13 ug/l

0.0041 ug/l 21 ug/l 81 ug/l 0.018 ug/l 8.8 ug/l 34 ug/l 14 ug/l 12 ug/l

< 0.033 ug/l 19 ug/l 61 ug/l < 0.033 ug/l 2.2 ug/l 8.2 ug/l 5.2 ug/l 11 ug/l

< 0.033 ug/l 18 ug/l 57 ug/l < 0.033 ug/l 2.1 ug/l 16 ug/l 2.8 ug/l 8.1 ug/l

-- < 10 ug/l < 10 ug/l < 10 ug/l 15 ug/l 3000 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l < 10 pp ug/l 1100 ug/l < 10 pp ug/l < 10 ug/l

-- -- -- -- -- 5000 ug/l -- --

< 10 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l 22 ug/l 17000 ug/l < 10 ug/l < 10 ug/l

-- -- -- -- -- 5100 ug/l -- --

< 10 ug/l < 10 ug/l 9 j ug/l < 10 ug/l 42 ug/l 6100 ug/l 5 j ug/l < 10 ug/l

< 75 ug/l < 75 ug/l < 75 ug/l < 75 ug/l 35 j ug/l 5200 ug/l < 75 ug/l < 75 ug/l

< 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l 4300 ug/l < 250 ug/l < 250 ug/l

< 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l < 320 ug/l 5700 ug/l < 320 ug/l < 320 ug/l

< 6 ug/l < 6 ug/l 8 ug/l < 6 ug/l 26 ug/l 6800 ug/l 4 j ug/l < 6 ug/l

< 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l 76 j ug/l 3500 ug/l < 250 ug/l < 250 ug/l

< 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l < 380 ug/l 3500 ug/l < 380 ug/l < 380 ug/l

< 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l < 1400 ug/l 4000 h ug/l < 1400 ug/l < 1400 ug/l

< 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l 2800 ug/l < 500 ug/l < 500 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U6 10/01/1997 N

U6 11/18/1998 N

U6N 1/14/2000 N

U6N 9/26/2000 N

U6N 10/16/2001 N

U6N 11/01/2002 N

U6N 12/16/2003 N

U6N 10/29/2004 N

U6N 2/10/2005 N

U6N 11/12/2005 N

U6N 10/18/2006 N

U6N 11/13/2007 N

U6N 10/16/2008 N

U6N 10/02/2009 N

U6N 10/12/2010 N

U6N 10/16/2011 N

U6N 10/18/2012 N

U6N 10/11/2013 N

U6N 10/21/2014 N

U6N 10/14/2015 N

U6N 10/11/2016 N

U7 7/06/1988 N

U7 12/29/1988 N

U7 2/27/1989 N

U7 8/03/1989 N

U7 5/04/1990 N

U7 10/30/1990 N

U7 10/17/1991 N

U7 12/03/1992 N

U7 10/18/1993 N

U7 9/28/1994 N

U7 10/18/1995 N

U7 10/02/1996 N

U7 10/01/1997 N

U7 11/18/1998 N

U7N 1/14/2000 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 10 ug/l < 10 ug/l 5 j ug/l < 10 ug/l 46 ug/l 4300 ug/l 5 j ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 24 ug/l 3600 ug/l 4 j ug/l < 10 ug/l

< 10 ug/l 16 ug/l 130 ug/l < 10 ug/l 1100 ug/l 1600 ug/l 150 ug/l 10 j ug/l

< 9.6 ug/l 17 ug/l 73 ug/l < 9.6 ug/l 400 ug/l 2400 ug/l 90 ug/l < 9.6 ug/l

< 9.6 ug/l 14 ug/l 53 ug/l < 9.6 ug/l 140 ug/l 1400 ug/l 62 ug/l < 9.6 ug/l

< 9.6 ug/l 14 ug/l 53 ug/l < 9.6 ug/l 290 * ug/l 1200 ug/l 59 ug/l < 9.6 ug/l

< 9.6 ug/l 11 ug/l 47 ug/l < 9.6 ug/l 190 ug/l 2000 ug/l 48 ug/l < 9.6 ug/l

< 0.0086 ug/l 3.4 ug/l 17 ug/l < 0.0086 ug/l 3.7 ug/l 55 * ug/l 0.024 ug/l 1.7 ug/l

< 0.0034 ug/l 67 ug/l 170 ug/l 0.0096 ug/l 730 ug/l 3700 ug/l 160 ug/l 33 ug/l

< 0.034 ug/l 12 ug/l 27 ug/l < 0.034 ug/l 170 ug/l 590 ug/l 24 ug/l 8.3 ug/l

< 0.033 ug/l 11 ug/l 32 ug/l 0.048 ug/l 150 ug/l 1500 ug/l 28 ug/l 7.1 ug/l

0.045 ug/l 9.9 ug/l 27 ug/l 0.14 ug/l 6.2 ug/l 1300 ug/l 18 ug/l 5.7 ug/l

< 0.034 ug/l 13 ug/l 38 ug/l < 0.034 ug/l 150 ug/l 1400 ug/l 33 ug/l 7.7 ug/l

< 0.033 ug/l 11 ug/l 31 ug/l < 0.033 ug/l 17 ug/l 900 ug/l 16 ug/l 6.3 ug/l

0.48 ug/l 26 ug/l 29 ug/l 1.7 ug/l 100 ug/l 870 ug/l 31 ug/l 18 ug/l

1.3 ug/l 27 ug/l 22 ug/l 2.4 ug/l 70 ug/l 890 ug/l 23 ug/l 17 ug/l

0.036 ug/l 9.6 ug/l 21 ug/l 0.12 ug/l 0.073 * ug/l 1100 ug/l 7.6 ug/l 7.0 ug/l

< 0.033 ug/l 13 ug/l 25 ug/l < 0.033 ug/l 0.99 ug/l 1100 ug/l 12 ug/l 8.8 ug/l

0.27 ug/l 13 ug/l 14 ug/l 0.98 ug/l 0.78 ug/l 260 ug/l 6.8 ug/l 12 ug/l

0.28 ug/l 18 ug/l 15 ug/l 1.3 ug/l 18 ug/l 1400 ug/l 11 ug/l 12 ug/l

< 0.033 ug/l 10 ug/l 16 ug/l 0.055 ug/l 25 ug/l 650 ug/l 13 ug/l 5.2 ug/l

-- < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 380 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 44 ug/l < 10 ug/l < 10 ug/l

-- -- -- -- -- 180 ug/l -- --

< 10 ug/l < 10 pp ug/l < 10 pp ug/l < 10 ug/l 97 ug/l 100 ug/l < 10 pp ug/l < 10 pp ug/l

-- -- -- -- -- 270 ug/l -- --

< 10 ug/l 7 j ug/l 15 ug/l < 10 ug/l 94 ug/l 130 ug/l 3 j ug/l 4 j ug/l

< 10 ug/l 7 j ug/l 14 ug/l < 10 ug/l 7 j ug/l 180 ug/l 2 j ug/l 4 j ug/l

< 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l 5 j* ug/l 520 ug/l < 20 ug/l < 20 ug/l

< 20 ug/l < 20 ug/l < 20 ug/l < 20 ug/l 5 j ug/l 240 ug/l < 20 ug/l < 20 ug/l

< 15 ug/l

< 10 ug/l

2 j ug/l

2 j ug/l

2 j ug/l

2 j ug/l

< 15 ug/l

< 10 ug/l

6 j ug/l

6 j ug/l

480 h ug/l

430 h ug/l

2 j ug/l

3 j ug/l

< 15 ug/l

1 j ug/l

< 70 ug/l < 70 ug/l < 70 ug/l < 70 ug/l 32 j ug/l 310 jh ug/l < 70 ug/l < 70 ug/l

< 50 ug/l < 50 ug/l < 50 * ug/l < 50 ug/l 13 j ug/l 280 ug/l < 50 ug/l < 50 ug/l

< 10 ug/l 2 j ug/l 3 j ug/l < 10 ug/l 30 ug/l 320 ug/l 3 j ug/l 1 j ug/l

< 120 ug/l < 120 ug/l < 120 ug/l < 120 ug/l 19 j ug/l 880 ug/l < 120 ug/l < 120 ug/l

< 10 ug/l 2 j ug/l 21 ug/l < 10 ug/l 41 ug/l 740 ug/l 4 j ug/l 0.9 j ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U7N 9/26/2000 N

U7N 10/16/2001 N

U7N 11/01/2002 N

U7N 12/16/2003 N

U7N 10/29/2004 N

U7N 11/12/2005 N

U7N 10/18/2006 N

U7N 11/13/2007 N

U7N 10/16/2008 N

U7N 10/02/2009 N

U7N 10/12/2010 N

U7N 10/16/2011 N

U7N 10/18/2012 N

U7N 10/11/2013 N

U7N 10/21/2014 N

U7N 10/14/2015 N

U7N 10/11/2016 N

U8 12/29/1988 N

U8 2/27/1989 N

U8 8/03/1989 N

U8 12/03/1992 N

U8 10/18/1993 N

U8 9/28/1994 N

U8 10/20/1995 N

U8 10/02/1996 N

U8 10/01/1997 N

U8 2/02/2000 N

U8 9/26/2000 N

U8 10/16/2001 N

U8 12/22/2003 N

U11 10/18/2001 N

U11 11/01/2002 N

U11 11/01/2002 FD

U11 12/16/2003 N

U11 10/29/2004 N

U11 2/10/2005 N

U11 11/12/2005 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 9.7 ug/l 13 ug/l 51 ug/l < 9.7 ug/l 120 ug/l 130 ug/l 38 ug/l < 9.7 ug/l

< 9.6 ug/l 12 ug/l 47 ug/l < 9.6 ug/l 120 ug/l 87 ug/l 36 ug/l < 9.6 ug/l

< 9.7 ug/l 12 ug/l 44 ug/l < 9.7 ug/l 110 * ug/l 75 ug/l 29 ug/l < 9.7 ug/l

< 9.9 ug/l < 9.9 ug/l 30 ug/l < 9.9 ug/l 85 ug/l 83 ug/l 23 ug/l < 9.9 ug/l

< 0.0086 ug/l 7.8 ug/l 23 ug/l < 0.0086 ug/l 32 ug/l 49 * ug/l 12 ug/l 4.3 ug/l

< 0.017 ug/l 10 ug/l 28 ug/l < 0.017 ug/l 78 ug/l 40 ug/l 13 ug/l 7.4 ug/l

< 0.017 ug/l 9.6 ug/l 28 ug/l < 0.017 ug/l 65 ug/l 47 ug/l 14 ug/l 5.4 ug/l

< 0.017 ug/l 7.3 ug/l 23 ug/l < 0.017 ug/l 41 ug/l 45 ug/l 9.5 ug/l 4.0 ug/l

< 0.0067 ug/l 10 ug/l 24 ug/l < 0.0067 ug/l 44 ug/l 38 ug/l 13 ug/l 5.7 ug/l

< 0.0033 ug/l 11 ug/l 35 ug/l < 0.0033 ug/l 42 ug/l 61 ug/l 11 ug/l 5.4 ug/l

< 0.017 ug/l 12 ug/l 30 ug/l < 0.017 ug/l 65 ug/l 34 ug/l 15 ug/l 5.9 ug/l

< 0.017 ug/l 9.0 ug/l 20 ug/l < 0.017 ug/l 32 ug/l 24 ug/l 11 ug/l 6.6 ug/l

< 0.0034 ug/l 10 ug/l 22 ug/l < 0.0034 ug/l 21 ug/l 34 ug/l 12 ug/l 5.5 ug/l

< 0.033 ug/l 12 ug/l 29 ug/l < 0.033 ug/l 37 ug/l 82 ug/l 16 ug/l 7.0 ug/l

< 0.0033 ug/l 7.0 ug/l 23 ug/l < 0.0033 ug/l 41 ug/l 44 ug/l 12 ug/l 5.8 ug/l

< 0.033 ug/l 13 ug/l 23 ug/l < 0.033 ug/l 41 ug/l 56 ug/l 18 ug/l 7.3 ug/l

< 0.033 ug/l 9.6 ug/l 20 ug/l < 0.033 ug/l 32 ug/l 53 ug/l 13 ug/l 4.2 ug/l

< 10 ug/l < 10 ug/l 60 ug/l < 10 ug/l 45 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l

-- -- -- -- -- < 17 ug/l -- --

< 50 ug/l < 50 pp ug/l 80 ug/l < 50 ug/l 650 ug/l 60 ug/l 77 ug/l < 50 pp ug/l

< 40 ug/l 460 * ug/l 260 * ug/l < 40 ug/l 480 * ug/l 160 ug/l 770 * ug/l 300 * ug/l

< 50 ug/l < 50 ug/l 42 j ug/l < 50 ug/l 320 ug/l 38 j ug/l 66 ug/l < 50 ug/l

< 150 ug/l 840 ug/l 620 ug/l 28 j ug/l 1500 ug/l < 150 ug/l 1700 ug/l 670 ug/l

< 250 ug/l 54 j ug/l 150 j ug/l < 250 ug/l 1100 ug/l 34 j ug/l 240 j ug/l 31 j ug/l

< 150 ug/l 59 j ug/l 140 j ug/l < 150 ug/l 720 ug/l 25 j ug/l 240 ug/l 38 j ug/l

11 ug/l 550 ug/l 500 ug/l 21 ug/l 3000 ug/l 50 ug/l 1100 ug/l 400 ug/l

< 10 ug/l 760 ug/l 650 ug/l 27 ug/l 6000 ug/l 67 ug/l 1300 ug/l 520 ug/l

11 ug/l 920 ug/l 800 ug/l 26 ug/l 4100 ug/l 58 ug/l 2300 ug/l 670 ug/l

< 9.6 ug/l 60 ug/l 150 ug/l < 9.6 ug/l 1300 ug/l < 48 ug/l 170 ug/l 39 ug/l

< 3.4 ug/l 150 ug/l 180 ug/l 6.1 ug/l 1800 ug/l 33 ug/l 290 ug/l 100 ug/l

< 10 ug/l < 10 ug/l 68 ug/l < 10 ug/l 20 ug/l 940 ug/l 52 ug/l < 10 ug/l

< 9.6 ug/l < 9.6 ug/l 60 ug/l < 9.6 ug/l 480 * ug/l 1600 ug/l 63 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l 62 ug/l < 9.6 ug/l 570 ug/l 1800 ug/l 66 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l 81 ug/l < 9.6 ug/l 730 ug/l 2100 ug/l 81 ug/l < 9.6 ug/l

< 0.0035 ug/l 0.021 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.0077 b ug/l < 2 * ug/l 0.0048 ug/l 0.0098 ug/l

< 0.0034 ug/l 2.4 ug/l 270 ug/l < 0.0034 ug/l 2000 ug/l 4400 ug/l 250 ug/l 1.4 ug/l

< 0.17 ug/l 3.3 ug/l 52 ug/l < 0.17 ug/l 510 ug/l 1200 ug/l 50 ug/l 1.6 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

U11 10/18/2006 N

U11 11/13/2007 N

U11 11/13/2007 FD

U11 10/16/2008 N

U11 10/16/2008 FD

U11 10/02/2009 N

U11 10/12/2010 N

U11 10/12/2010 FD

U11 10/16/2011 N

U11 10/18/2012 N

U11 10/11/2013 N

U11 10/21/2014 N

U11 10/14/2015 N

U11 10/11/2016 N

U11 10/11/2016 FD

U12 10/16/2001 N

U12 11/01/2002 N

U12 12/16/2003 N

U12 10/29/2004 N

U12 11/12/2005 N

U12 10/21/2006 N

U12 11/13/2007 N

U12 10/16/2008 N

U12 10/02/2009 N

U12 10/12/2010 N

U12 10/16/2011 N

U12 10/18/2012 N

U12 10/11/2013 N

U12 10/21/2014 N

U12 10/14/2015 N

U12 10/11/2016 N

W6 12/27/1984 N

W6 3/27/1985 N

W6 5/16/1985 N

W6 6/04/1986 N

W6 7/29/1987 N

W6 10/06/1988 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.034 ug/l 2.7 ug/l 38 ug/l < 0.034 ug/l 200 ug/l 870 ug/l 35 ug/l 1.1 ug/l

< 0.033 ug/l 2.6 ug/l 44 ug/l < 0.033 ug/l 230 ug/l 1100 ug/l 31 ug/l 1.0 ug/l

< 0.034 ug/l 2.7 ug/l 45 ug/l < 0.034 ug/l 170 ug/l 1100 ug/l 34 ug/l 1.1 ug/l

< 0.033 ug/l 3.1 ug/l 46 ug/l < 0.033 ug/l 290 ug/l 720 ug/l 39 ug/l 1.4 ug/l

< 0.017 ug/l 2.7 ug/l 41 ug/l < 0.017 ug/l 260 ug/l 890 ug/l 35 ug/l 1.3 ug/l

< 0.033 ug/l 3.6 ug/l 56 ug/l < 0.033 ug/l 400 ug/l 810 ug/l 39 ug/l 1.3 ug/l

< 0.17 ug/l 3.3 ug/l 47 ug/l < 0.17 ug/l 320 ug/l 730 ug/l 38 ug/l 1.4 ug/l

< 0.17 ug/l 3.2 ug/l 47 ug/l < 0.17 ug/l 370 ug/l 800 ug/l 37 ug/l 1.4 ug/l

< 0.033 ug/l 3.4 ug/l 44 ug/l < 0.033 ug/l 200 ug/l 760 ug/l 35 ug/l 1.5 ug/l

< 0.017 ug/l 2.0 * ug/l 1.6 ug/l < 0.017 ug/l 0.63 * ug/l 650 ug/l < 0.060 ug/l 1.1 * ug/l

< 0.034 ug/l 4.1 ug/l 53 ug/l < 0.034 ug/l 100 ug/l 760 ug/l 39 ug/l 1.8 ug/l

< 0.017 ug/l 2.8 ug/l 35 ug/l < 0.017 ug/l 160 ug/l 260 ug/l 20 ug/l 1.5 ug/l

< 0.033 ug/l 3.7 ug/l 46 ug/l < 0.033 ug/l 140 ug/l 1200 ug/l 30 ug/l 1.6 ug/l

< 0.033 ug/l 3.5 ug/l 38 ug/l < 0.033 ug/l 60 * ug/l 480 ug/l 23 ug/l 1.2 ug/l

< 0.033 ug/l 3.4 ug/l 37 ug/l < 0.033 ug/l 43 * ug/l 570 ug/l 20 ug/l 1.2 ug/l

< 9.7 ug/l < 9.7 ug/l 25 ug/l < 9.7 ug/l < 9.7 ug/l 400 ug/l < 9.7 ug/l < 9.7 ug/l

< 9.6 ug/l < 9.6 ug/l 22 ug/l < 9.6 ug/l 14 * ug/l 110 ug/l 10 ug/l < 9.6 ug/l

< 10 ug/l < 10 ug/l 28 ug/l < 10 ug/l 25 ug/l 70 ug/l 12 ug/l < 10 ug/l

< 0.017 ug/l 12 ug/l 35 ug/l < 0.017 ug/l 110 ug/l 480 j* ug/l 35 ug/l 6.5 ug/l

< 0.068 ug/l 4.1 ug/l 27 ug/l < 0.068 ug/l 9.0 ug/l < 60 ug/l 9.9 ug/l 2.6 ug/l

< 0.0034 ug/l 3.3 ug/l 25 ug/l < 0.0034 ug/l 28 ug/l 71 ug/l 11 ug/l 1.8 ug/l

< 0.017 ug/l 2.9 ug/l 24 ug/l < 0.017 ug/l 10 ug/l 78 ug/l 11 ug/l 1.6 ug/l

< 0.036 ug/l 4.0 ug/l 32 ug/l < 0.036 ug/l 18 ug/l 60 ug/l 15 ug/l 2.4 ug/l

0.019 ug/l 3.9 ug/l 24 ug/l 0.034 ug/l 1.0 ug/l 36 ug/l 6.5 ug/l 1.4 ug/l

< 0.0033 ug/l 4.2 ug/l 30 ug/l < 0.0033 ug/l 1.3 ug/l 22 ug/l 4.8 ug/l 2.3 ug/l

< 0.018 ug/l 4.2 ug/l 17 ug/l < 0.018 ug/l 1.2 ug/l 13 ug/l 3.1 ug/l 2.2 ug/l

< 0.0033 ug/l 4.9 ug/l 22 ug/l < 0.0033 ug/l 0.93 ug/l 17 ug/l 1.2 ug/l 2.6 ug/l

< 0.0035 ug/l 4.7 ug/l 19 ug/l < 0.0035 ug/l 1.5 ug/l 16 ug/l 1.3 ug/l 2.5 ug/l

< 0.0033 ug/l 2.9 ug/l 23 ug/l < 0.0033 ug/l 0.61 ug/l 6.9 ug/l 0.41 ug/l 2.1 ug/l

< 0.017 ug/l 4.3 ug/l 17 ug/l < 0.017 ug/l 0.48 ug/l 10 ug/l 0.38 ug/l 2.5 ug/l

< 0.033 ug/l 4.5 ug/l 23 ug/l < 0.033 ug/l 2.9 ug/l 12 ug/l 0.65 ug/l 1.9 ug/l

< 0.28 ug/l < 0.20 ug/l 2.2 ug/l < 0.34 ug/l 2.3 ug/l 12000 ug/l < 0.20 ug/l < 0.20 ug/l

< 0.70 ug/l < 0.50 ug/l < 0.70 ug/l < 0.85 ug/l 32 ug/l 4200 ug/l < 0.50 ug/l < 0.50 ug/l

< 0.014 ug/l 0.030 ug/l 0.029 ug/l < 0.017 ug/l 0.97 ug/l 2100 ug/l 0.013 ug/l 0.023 ug/l

< 0.0028 ug/l 0.0049 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.034 s ug/l 290 ug/l 0.0054 ug/l 0.0046 ug/l

< 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l 4900 ug/l < 50 ug/l < 50 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l 29 ug/l 25000 ug/l < 6.0 ug/l < 6.0 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W6 12/12/1988 N

W6 6/22/1990 N

W6 10/30/1990 N

W6 10/17/1991 N

W6 10/13/1992 N

W6 10/19/1993 N

W6 9/30/1994 N

W6 10/20/1995 N

W6 10/03/1996 N

W6 10/06/1997 N

W6 11/21/1998 N

W6N 11/17/1999 N

W6N 9/28/2000 N

W6N 10/16/2001 N

W6N 10/29/2002 N

W6N 12/17/2003 N

W6N 12/17/2003 FD

W6N 10/19/2004 N

W6N 10/21/2005 N

W6N 11/08/2005 N

W6N 10/18/2006 N

W6N 10/18/2006 FD

W6N 11/07/2007 N

W6N 10/09/2008 N

W6N 9/29/2009 N

W6N 6/04/2010 N

W6N 6/04/2010 FD

W6N 10/05/2010 N

W6N 6/06/2011 N

W6N 10/14/2011 N

W6N 6/09/2012 N

W6N 8/07/2012 N

W6N 8/24/2012 N

W6N 10/18/2012 N

W6N 5/30/2013 N

W6N 10/10/2013 N

W6N 6/30/2014 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 31 ug/l 24000 ug/l < 10 ug/l < 10 ug/l

-- -- -- -- -- 5400 ug/l -- --

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 5 j ug/l 6200 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l < 0.00600 ug/l 0.00847 b ug/l < 6 ug/l < 0.00600 ug/l 0.00653 ug/l

< 0.003 ug/l 0.011 ug/l < 0.003 ug/l < 0.003 ug/l 0.011 b ug/l 3 ug/l 0.011 ug/l 0.009 ug/l

< 0.003 ug/l 0.009 ug/l 0.006 ug/l < 0.003 ug/l 0.046 b ug/l 2 j ug/l 0.010 ug/l 0.008 ug/l

< 0.003 ug/l 0.053 ug/l < 0.003 ug/l 0.007 ug/l 0.011 b ug/l 230 ug/l 0.012 b ug/l 0.12 e ug/l

< 0.003 ug/l 0.027 ug/l 0.14 e ug/l 0.005 ug/l 0.12 e ug/l 170 ug/l 0.016 b ug/l 0.019 ug/l

< 0.003 ug/l 0.063 ug/l 0.089 e ug/l 0.019 ug/l 0.018 b ug/l 35 ug/l 0.032 b ug/l 0.066 ug/l

0.013 ug/l 0.11 b ug/l 0.011 ug/l 0.057 ug/l 0.029 b ug/l 74 ug/l 0.055 b ug/l 0.13 b ug/l

< 0.003 ug/l 0.008 b ug/l < 0.003 ug/l 0.003 ug/l 0.014 b ug/l 68 ug/l 0.009 b ug/l 0.007 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.014 ug/l < 0.0033 ug/l 0.024 b ug/l 120 ug/l 0.011 b ug/l < 0.0033 ug/l

< 0.0034 ug/l 0.0091 ug/l 0.014 ug/l 0.0042 ug/l 0.0092 b ug/l 62 ug/l 0.0064 b ug/l 0.0057 ug/l

< 0.0034 ug/l < 0.034 ug/l 0.19 ug/l < 0.0034 ug/l 0.10 b ug/l 1800 ug/l 0.091 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.034 ug/l 0.22 ug/l < 0.0034 ug/l 0.11 b ug/l 1800 ug/l 0.098 ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.0066 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0066 ug/l 3.6 ug/l 0.0086 ug/l 0.0056 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.014 b ug/l 12 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0069 b ug/l 9.9 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0076 ug/l 7.6 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0056 ug/l 9.0 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.0037 ug/l < 0.0034 ug/l 0.023 ug/l 120 ug/l < 0.0071 ug/l < 0.0034 ug/l

< 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.012 ug/l 46 ug/l < 0.0036 ug/l < 0.0036 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.18 ug/l < 0.0033 ug/l 0.073 b ug/l 530 ug/l < 0.012 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.035 ug/l < 0.0034 ug/l 0.013 b ug/l 60 ug/l < 0.013 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.030 ug/l < 0.0034 ug/l 0.012 b ug/l 61 ug/l < 0.011 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.068 ug/l < 0.0033 ug/l 0.031 b ug/l 170 ug/l < 0.013 ug/l < 0.0033 ug/l

< 0.0034 ug/l 0.014 ug/l 0.099 ug/l < 0.0034 ug/l 0.048 ug/l 460 ug/l < 0.0034 ug/l 0.011 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.048 ug/l < 0.0033 ug/l 0.067 ug/l 45 ug/l 0.0061 ug/l < 0.0033 ug/l

< 0.036 ug/l < 0.036 ug/l 0.081 ug/l < 0.036 ug/l 0.14 * ug/l 240 ug/l < 0.036 ug/l < 0.036 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.047 ug/l < 0.0034 ug/l 0.051 b ug/l 100 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.088 ug/l < 0.0034 ug/l 0.038 ug/l 130 ug/l < 0.0097 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.085 ug/l < 0.0034 ug/l 0.073 ug/l 140 ug/l < 0.0074 ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.022 * ug/l 0.23 ug/l < 0.0034 ug/l 0.16 ug/l 830 ug/l < 0.025 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.14 ug/l < 0.0034 ug/l 0.16 ug/l 120 ug/l 0.013 * ug/l < 0.0034 ug/l

< 0.0033 ug/l 0.0097 ug/l 0.12 ug/l < 0.0033 ug/l 0.043 ug/l 230 ug/l < 0.0033 ug/l < 0.0033 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W6N 10/16/2014 N

W6N 7/15/2015 N

W6N 10/07/2015 N

W6N 10/07/2015 FD

W6N 6/30/2016 N

W6N 10/14/2016 N

W7 12/25/1984 N

W7 12/27/1984 N

W7 3/27/1985 N

W7 5/16/1985 N

W7 6/03/1986 N

W7 8/06/1987 N

W7 10/06/1988 N

W7 10/17/2012 N

W7 5/30/2013 N

W7 10/10/2013 N

W7 6/30/2014 N

W7 10/17/2014 N

W7 10/17/2014 FD

W7 7/15/2015 N

W7 10/07/2015 N

W7 6/30/2016 N

W7 10/19/2016 N

W10 12/11/1984 N

W10 3/28/1985 N

W10 5/16/1985 N

W10 12/13/1985 N

W10 3/20/1986 N

W10 6/03/1986 N

W10 9/25/1986 N

W10 12/11/1986 N

W10 3/19/1987 N

W10 5/06/1987 N

W10 7/30/1987 N

W10 11/05/1987 N

W10 2/29/1988 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0037 ug/l < 0.0037 ug/l 0.12 ug/l < 0.0037 ug/l 0.032 ug/l 98 ug/l 0.010 * ug/l < 0.0037 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.11 ug/l 0.0045 ug/l 0.052 * ug/l 190 ug/l 0.032 ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.0046 ug/l 0.13 ug/l < 0.0034 ug/l 0.053 b ug/l 400 ug/l 0.0062 b ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.0040 ug/l 0.14 ug/l < 0.0034 ug/l 0.045 b ug/l 410 ug/l 0.0059 b ug/l < 0.0034 ug/l

< 0.017 h ug/l < 0.017 h ug/l 0.12 h ug/l < 0.017 h ug/l 0.020 bh ug/l 200 ug/l < 0.017 h ug/l < 0.017 h ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.064 ug/l < 0.0033 ug/l 0.020 ug/l 49 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.014 ug/l < 0.010 ug/l < 0.014 ug/l < 0.017 ug/l 0.036 ug/l 28 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.014 ug/l < 0.010 ug/l < 0.014 ug/l < 0.017 ug/l 0.051 ug/l 16 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.070 ug/l < 0.050 ug/l 0.12 ug/l < 0.0085 ug/l 16 ug/l 1000 ug/l 0.16 ug/l < 0.050 ug/l

< 0.014 ug/l 0.022 ug/l 0.10 ug/l < 0.017 ug/l 0.80 ug/l 69 ug/l 0.044 ug/l 0.022 ug/l

< 0.0028 ug/l 0.012 ug/l < 0.0028 ug/l < 0.0034 ug/l 2.1 ug/l 110 ug/l < 0.0020 ug/l 0.0099 ug/l

< 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l 7400 ug/l < 50 ug/l < 50 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l 7.7 ug/l 1100 ug/l < 6.0 ug/l < 6.0 ug/l

< 0.034 h ug/l < 0.034 h ug/l 0.52 h ug/l < 0.034 h ug/l 0.20 bh ug/l 1300 h ug/l 0.22 h ug/l 0.051 h ug/l

< 0.0034 ug/l 0.11 * ug/l 1.6 ug/l < 0.0034 ug/l 0.45 ug/l 1100 ug/l < 0.54 ug/l 0.029 * ug/l

< 0.034 ug/l < 0.034 ug/l 2.1 ug/l < 0.034 ug/l 0.65 ug/l 3300 ug/l 0.46 * ug/l 0.038 * ug/l

< 0.017 ug/l 0.019 ug/l 1.2 ug/l < 0.017 ug/l 0.21 ug/l 740 ug/l 0.45 * ug/l 0.029 ug/l

< 0.017 ug/l 0.042 ug/l 1.8 ug/l < 0.017 ug/l 0.75 * ug/l 1300 * ug/l 0.67 ug/l 0.041 ug/l

< 0.017 ug/l 0.031 ug/l 1.4 ug/l < 0.017 ug/l 0.54 * ug/l 910 * ug/l 0.53 ug/l 0.040 ug/l

< 0.017 ug/l 0.047 ug/l 1.9 ug/l < 0.017 ug/l 0.67 ug/l 1400 ug/l 1.1 ug/l 0.044 ug/l

< 0.0033 ug/l < 0.033 ug/l 1.5 ug/l < 0.0033 ug/l 0.54 ug/l 1900 ug/l 1.2 ug/l 0.013 ug/l

< 0.017 h ug/l 0.034 h ug/l 1.5 h ug/l < 0.017 h ug/l 0.44 h ug/l 840 ug/l 0.95 h ug/l 0.029 h ug/l

< 0.067 ug/l < 0.067 ug/l 1.6 ug/l < 0.067 ug/l 0.58 ug/l 1200 ug/l 0.91 ug/l < 0.067 ug/l

< 0.056 ug/l < 0.040 ug/l 0.54 ug/l < 0.068 ug/l 16 ug/l < 5 pp ug/l 0.25 ug/l < 0.040 ug/l

< 0.070 ug/l 0.062 ug/l 0.78 ug/l < 0.085 ug/l 13 ug/l 3 pp ug/l 0.082 ug/l < 0.050 ug/l

< 0.035 ug/l 0.097 ug/l 4.4 ug/l < 0.043 ug/l 14 ug/l 2.2 pp ug/l 3.3 ug/l 0.033 ug/l

< 0.7 ug/l

< 0.7 ug/l

< 0.5 ug/l

< 0.5 ug/l

1.3 ug/l

0.8 ug/l

< 0.9 ug/l

< 0.9 ug/l

15 ug/l

14 ug/l

< 5 ug/l

< 5 ug/l

4.8 ug/l

2.2 ug/l

< 0.5 ug/l

< 0.5 ug/l

< 0.0028 ug/l 0.019 ug/l 0.43 ug/l < 0.0034 ug/l 10 ug/l < 5 ug/l 0.32 ug/l 0.065 ug/l

< 0.0112 ug/l 0.110 ug/l 1.4 ug/l < 0.0136 ug/l 6.5 ug/l 140 ug/l 2.7 ug/l 0.035 ug/l

< 0.7 ug/l < 0.5 ug/l < 0.7 ug/l < 0.9 ug/l 8.7 ug/l 3600 ug/l 3.0 ug/l < 0.5 ug/l

< 2.9 ug/l < 2.9 ug/l < 2.9 ug/l < 2.9 ug/l 17 ug/l 4800 ug/l 4 ug/l < 2.9 ug/l

< 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l 420 ug/l 1.9 ug/l < 0.6 ug/l

< 0.5 ug/l < 0.5 ug/l 0.6 ug/l < 0.5 ug/l 9.1 ug/l 2250 ug/l 0.6 ug/l < 0.5 ug/l

< 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l 7300 ug/l < 50 ug/l < 50 ug/l

< 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l 5900 ug/l < 150 ug/l < 150 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 pp ug/l

2.7 pp ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

< 6.0 ug/l

7900 ug/l

11000 ug/l

< 6.0 pp ug/l

3.2 pp ug/l

< 6.0 ug/l

< 6.0 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W10 10/06/1988 N

W10 12/12/1988 N

W10 2/28/1989 N

W10 8/04/1989 N

W10 5/02/1990 N

W10 10/30/1990 N

W10 10/17/1991 N

W10 10/13/1992 N

W10 10/19/1993 N

W10 9/30/1994 N

W10 10/20/1995 N

W10 10/03/1996 N

W10 10/06/1997 N

W10 11/21/1998 N

W10 11/18/1999 N

W10 9/28/2000 N

W10 10/18/2001 N

W10 10/29/2002 N

W10 12/21/2003 N

W10 10/21/2004 N

W10 11/09/2005 N

W10 10/20/2006 N

W10 11/07/2007 N

W10 10/14/2008 N

W10 9/29/2009 N

W10 10/06/2010 N

W10 10/14/2011 N

W10 10/18/2012 N

W10 10/10/2013 N

W10 10/17/2014 N

W10 10/07/2015 N

W10 10/19/2016 N

W104 1/24/1985 N

W104 5/16/1985 N

W104 6/04/1986 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l 10 ug/l 210 ug/l < 6.0 ug/l < 6.0 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

13 ug/l

< 10 pp ug/l

< 10 ug/l

< 10 ug/l

22 ug/l

21 ug/l

590 ug/l

630 ug/l

< 10 ug/l

< 10 pp ug/l

< 10 ug/l

< 10 ug/l

-- -- -- -- -- 130 ug/l -- --

< 10 ug/l < 10 ug/l 11 ug/l < 10 ug/l 42 ug/l < 5 ug/l < 10 pp ug/l < 10 ug/l

-- -- -- -- -- < 6 ug/l -- --

< 10 ug/l < 10 ug/l 5 j ug/l < 10 ug/l 180 ug/l < 10 ug/l 6 j ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 9 j ug/l < 10 ug/l

< 10 ug/l < 10 ug/l 32 ug/l < 10 ug/l 26 ug/l < 10 ug/l 19 ug/l < 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

9 j ug/l

6 j ug/l

< 10 ug/l

< 10 ug/l

65 ug/l

8 j ug/l

< 10 ug/l

< 10 ug/l

2 j ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l < 10 ug/l 7 j ug/l < 10 ug/l 13 ug/l < 10 ug/l 1 j ug/l < 10 ug/l

< 1.2 ug/l < 1.2 ug/l 5.9 ug/l < 1.2 ug/l 18 b ug/l < 3 ug/l 2.2 ug/l < 1.2 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

< 1.8 ug/l

10 ug/l

8.4 ug/l

< 1.8 ug/l

< 1.8 ug/l

19 b ug/l

20 b ug/l

< 3 ug/l

< 3 ug/l

4.1 b ug/l

2.6 b ug/l

< 1.8 ug/l

< 1.8 ug/l

< 0.003 ug/l 0.064 ug/l 5.0 ug/l < 0.003 ug/l 7.8 ug/l 6 ug/l 1.3 e ug/l 0.025 ug/l

< 0.003 ug/l 0.056 ug/l 2.7 ug/l < 0.003 ug/l 0.16 e ug/l < 3 ug/l 0.37 e ug/l 0.015 ug/l

< 0.003 ug/l 0.075 ug/l 1.5 ug/l 0.007 ug/l 0.053 jb ug/l < 3 ug/l 0.15 b ug/l 0.041 ug/l

< 0.003 ug/l 0.026 b ug/l 3.0 ug/l < 0.003 ug/l 0.20 b ug/l 82 ug/l 0.16 ug/l 0.012 ug/l

0.0042 ug/l 1.6 ug/l 7.2 ug/l 0.014 ug/l 16 ug/l 130 ug/l 3.1 ug/l 0.93 ug/l

0.0051 ug/l 0.45 ug/l 0.94 ug/l 0.023 ug/l 1.6 ug/l 13 ug/l 0.48 ug/l 0.27 ug/l

< 0.0034 ug/l 0.91 ug/l 3.1 ug/l < 0.0034 ug/l 3.0 ug/l 94 ug/l 2.7 ug/l 0.69 ug/l

< 0.0034 ug/l 0.3 ug/l 4.6 ug/l 0.0047 ug/l 30 ug/l 180 * ug/l 1.8 ug/l 0.18 ug/l

< 0.017 ug/l 0.24 ug/l 4.4 ug/l < 0.017 ug/l 30 ug/l 65 ug/l 2.0 ug/l 0.15 ug/l

< 0.0036 ug/l 0.20 ug/l 5.0 ug/l < 0.0036 ug/l 9.2 ug/l 10 ug/l 2.0 ug/l 0.19 ug/l

< 0.034 ug/l 0.23 ug/l 5.2 ug/l < 0.034 ug/l 91 ug/l 47 ug/l 1.8 ug/l 0.12 ug/l

< 0.018 ug/l 0.20 ug/l 4.7 ug/l < 0.018 ug/l 7.6 ug/l < 5.2 ug/l 1.7 ug/l 0.11 ug/l

< 0.0033 ug/l 0.22 ug/l 3.1 ug/l 0.0043 ug/l 1.7 ug/l 31 ug/l 0.28 ug/l 0.11 ug/l

< 0.0033 ug/l 0.22 ug/l 13 ug/l < 0.0033 ug/l 12 ug/l 58 ug/l 1.9 ug/l 0.12 ug/l

< 0.017 ug/l 0.27 ug/l 13 ug/l < 0.017 ug/l 7.9 ug/l 56 ug/l 2.7 ug/l 0.14 ug/l

< 0.017 ug/l 0.26 ug/l 20 ug/l < 0.017 ug/l 23 ug/l 440 ug/l 2.5 ug/l 0.13 ug/l

< 0.034 ug/l 0.30 ug/l 16 ug/l < 0.034 ug/l 42 ug/l 990 ug/l 3.0 ug/l 0.22 ug/l

< 0.018 ug/l 0.20 ug/l 13 ug/l < 0.018 ug/l 19 ug/l 170 ug/l 2.3 ug/l 0.12 ug/l

< 0.0033 ug/l 0.20 ug/l 15 ug/l 0.0044 ug/l 15 ug/l 350 ug/l 2.7 ug/l 0.11 ug/l

< 0.034 ug/l 0.30 ug/l 14 ug/l < 0.034 ug/l 12 ug/l 200 ug/l 3.4 ug/l 0.12 ug/l

< 0.014 ug/l 0.064 ug/l 0.070 ug/l < 0.017 ug/l 0.22 ug/l < 5 ug/l 0.16 ug/l 0.081 ug/l

< 0.0070 ug/l 0.025 ug/l 0.0076 ug/l < 0.0085 ug/l 0.036 ug/l 3 pp ug/l 0.022 ug/l 0.024 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.220 ug/l < 5 ug/l < 0.0020 ug/l < 0.0020 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W104 7/29/1987 N

W104 10/05/1988 N

W104 12/09/1988 N

W104 8/04/1989 N

W104 5/02/1990 N

W104 10/31/1990 N

W104 10/17/1991 N

W104 10/14/1992 N

W104 10/19/1993 N

W104 9/30/1994 N

W104 10/20/1995 N

W104 10/03/1996 N

W104 10/06/1997 N

W104 11/21/1998 N

W104 11/17/1999 N

W104 9/27/2000 N

W104 10/17/2001 N

W104 10/29/2002 N

W104 12/18/2003 N

W104 10/20/2004 N

W104 11/09/2005 N

W104 10/19/2006 N

W104 11/07/2007 N

W104 10/09/2008 N

W104 9/29/2009 N

W104 10/07/2010 N

W104 10/15/2011 N

W104 10/19/2012 N

W104 10/10/2013 N

W104 10/17/2014 N

W104 10/08/2015 N

W104 10/20/2016 N

W111 1/24/1985 N

W111 5/22/1985 N

W111 6/04/1986 N

W111 7/30/1987 N

W111 10/06/1988 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0014 ug/l 0.032 ug/l 0.0021 ug/l 0.0069 ug/l 0.0034 ug/l 9.6 s ug/l 0.014 ug/l 0.026 ug/l

< 0.0014 ug/l 0.0073 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0038 ug/l < 6 ug/l 0.0034 ug/l 0.0085 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.0075 s ug/l < 5 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0014 ug/l 0.033 ug/l 0.0041 ug/l 0.0048 ug/l 0.0084 ug/l < 5 ug/l 0.025 ug/l 0.035 ug/l

< 0.0028 ug/l 0.0073 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.0048 s ug/l 4 j ug/l 0.0039 s ug/l 0.0071 ug/l

< 0.0014 ug/l 0.0070 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0063 b ug/l < 6 ug/l 0.0055 b ug/l 0.0046 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l 2 j ug/l < 0.0030 ug/l < 0.0030 ug/l

< 0.0030 ug/l 0.0053 ug/l < 0.0030 ug/l 0.0034 ug/l 0.0088 b ug/l < 6 ug/l 0.0057 ug/l 0.0053 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00976 b ug/l < 6 ug/l < 0.00300 ug/l 0.00442 ug/l

< 0.006 ug/l 0.007 ug/l < 0.006 ug/l < 0.006 ug/l 0.014 b ug/l < 3 ug/l 0.011 ug/l < 0.006 ug/l

< 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l 0.019 b ug/l < 3 ug/l < 0.012 ug/l < 0.012 ug/l

< 0.003 ug/l 0.005 b ug/l 0.004 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.012 b ug/l 0.006 b ug/l

< 0.003 ug/l 0.007 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.010 b ug/l 0.006 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.008 b ug/l < 0.003 ug/l < 0.003 ug/l 0.003 b ug/l < 3 ug/l 0.007 b ug/l 0.007 b ug/l

< 0.003 ug/l 0.028 b ug/l 0.007 ug/l 0.005 b ug/l 0.011 b ug/l < 3 ug/l 0.023 b ug/l 0.023 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.0042 ug/l < 0.0034 ug/l 0.014 b ug/l < 3 ug/l 0.0058 b ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0096 b ug/l < 3.0 ug/l 0.36 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.020 b ug/l < 3.0 ug/l 0.0097 b ug/l 0.0043 ug/l

< 0.034 ug/l 0.0059 ug/l 0.0075 ug/l < 0.034 ug/l < 0.012 ug/l < 2 ug/l 0.0077 ug/l < 0.0034 ug/l

< 0.017 ug/l 0.026 ug/l 0.013 ug/l < 0.017 ug/l 0.034 b ug/l < 3.0 ug/l 0.0068 ug/l 0.0063 ug/l

< 0.0072 ug/l 0.012 ug/l < 0.0072 ug/l < 0.0072 ug/l 0.021 b ug/l < 6.4 ug/l 0.011 ug/l < 0.0072 ug/l

< 0.0068 ug/l 0.022 ug/l 0.017 ug/l < 0.0068 ug/l 0.017 ug/l < 2.0 ug/l 0.012 b ug/l < 0.0068 ug/l

< 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.0053 ug/l < 1.1 ug/l 0.024 ug/l < 0.018 ug/l

< 0.0033 ug/l 0.013 ug/l 0.017 ug/l < 0.0033 ug/l 0.0063 b ug/l < 0.97 ug/l 0.0070 ug/l < 0.0033 ug/l

< 0.0036 ug/l 0.015 ug/l 0.018 ug/l 0.032 ug/l 0.072 ug/l 1.2 ug/l 0.029 ug/l 0.0075 ug/l

0.021 ug/l 0.39 ug/l 0.031 b ug/l 0.081 ug/l 0.063 b ug/l < 1.0 ug/l 0.083 ug/l 0.35 ug/l

0.018 h ug/l 0.048 h ug/l 0.038 h ug/l 0.028 h ug/l 0.020 h ug/l < 2.1 h ug/l 0.037 h ug/l 0.048 h ug/l

< 0.0070 ug/l 0.028 ug/l 0.029 ug/l < 0.0070 ug/l 0.085 ug/l < 2.1 ug/l 0.032 * ug/l 0.019 ug/l

< 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l 0.040 b ug/l < 5.2 ug/l < 0.018 ug/l < 0.018 ug/l

< 0.0034 ug/l 0.0053 ug/l < 0.0034 ug/l 0.0062 ug/l 0.0034 b ug/l < 1.0 ug/l 0.0053 b ug/l 0.0060 ug/l

< 0.0037 ug/l 0.0081 ug/l 0.015 ug/l < 0.0037 ug/l 0.011 ug/l 0.37 ug/l < 0.0037 ug/l < 0.0037 ug/l

< 1.4 ug/l 5.2 ug/l 45 ug/l < 1.7 ug/l 480 ug/l 6100 ug/l 130 ug/l 28 ug/l

< 5.0 ug/l < 5.0 ug/l 27 ug/l < 5.0 ug/l 150 ug/l 2400 ug/l 48 ug/l 9.0 ug/l

< 1.4 ug/l < 1.0 ug/l 26 ug/l < 1.7 ug/l 120 ug/l 1800 ug/l 39 ug/l 8.5 ug/l

< 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l 69 ug/l < 10 ug/l < 50 ug/l < 50 ug/l

< 30.0 ug/l < 30.0 ug/l 14 ug/l < 30.0 ug/l 19 ug/l 19 ug/l 17 ug/l < 30.0 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W112 1/28/1985 N

W112 5/16/1985 N

W112 12/13/1985 N

W112 3/20/1986 N

W112 6/04/1986 N

W112 9/25/1986 N

W112 12/11/1986 N

W112 3/19/1987 N

W112 5/06/1987 N

W112 7/30/1987 N

W112 11/05/1987 N

W112 2/29/1988 N

W112 10/06/1988 N

W112 12/12/1988 N

W112 2/28/1989 N

W112 8/04/1989 N

W112 5/03/1990 N

W112 10/30/1990 N

W112 10/17/1991 N

W112 10/13/1992 N

W112 10/19/1993 N

W112 9/30/1994 N

W112 10/20/1995 N

W112 10/03/1996 N

W112 10/06/1997 N

W112 11/21/1998 N

W112 11/21/1998 FD

W112 11/17/1999 N

W112 9/27/2000 N

W112 10/19/2001 N

W112 10/29/2002 N

W112 9/04/2003 N

W112 9/15/2003 N

W112 10/01/2003 N

W112 10/08/2003 N

W113 3/28/1985 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.010 ug/l 0.082 ug/l 5.0 ug/l < 0.010 ug/l 20 ug/l 380 ug/l 2.3 ug/l 0.10 ug/l

< 1.0 ug/l < 1.0 ug/l 26 ug/l < 1.0 ug/l 110 ug/l 1100 ug/l 9.8 ug/l < 1.0 ug/l

< 0.7 ug/l < 0.5 ug/l 5.8 ug/l < 0.9 ug/l 64 ug/l 3500 ug/l 1.3 ug/l < 0.5 ug/l

< 0.022 ug/l < 0.016 ug/l 6.9 ug/l < 0.027 ug/l 14 ug/l 2400 ug/l 1.5 ug/l < 0.016 ug/l

< 1.4 ug/l < 1.0 ug/l 6.9 ug/l < 1.7 ug/l 21 ug/l 1900 ug/l 1.8 ug/l < 1.0 ug/l

< 1.4 ug/l < 1.0 ug/l 8.8 ug/l < 1.7 ug/l 64 ug/l 6600 ug/l 3.3 ug/l < 1.0 ug/l

< 2.9 ug/l < 2.9 ug/l 20 ug/l < 2.9 ug/l 200 ug/l 7900 ug/l 7.4 ug/l < 2.9 ug/l

< 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l 570 ug/l 0.9 ug/l < 0.6 ug/l

< 10 ug/l < 10 ug/l 15 ug/l < 10 ug/l 280 ug/l 6700 ug/l < 10 ug/l < 10 ug/l

< 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l 29 pp ug/l 9400 ug/l < 50 ug/l < 50 ug/l

< 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l 4400 ug/l < 150 ug/l < 150 ug/l

< 6.0 ug/l < 6.0 ug/l 12 ug/l < 6.0 ug/l < 6.0 pp ug/l 4100 ug/l < 6.0 pp ug/l < 6.0 ug/l

< 6.0 ug/l < 6.0 ug/l 8.1 ug/l < 6.0 ug/l < 6.0 ug/l 140 ug/l < 6.0 pp ug/l < 6.0 ug/l

< 10 ug/l < 10 ug/l < 10 pp ug/l < 10 ug/l < 10 ug/l 760 ug/l < 10 pp ug/l < 10 ug/l

-- -- -- -- -- 700 ug/l -- --

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 pp ug/l

< 10 pp ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

430 ug/l

380 ug/l

< 10 pp ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

-- -- -- -- -- 750 ug/l -- --

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

3 j ug/l

3 j ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

320 ug/l

2300 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 35 ug/l < 10 ug/l < 10 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 0.00300 ug/l 0.00882 ug/l 0.0112 ug/l < 0.00300 ug/l 0.0237 b ug/l < 6 ug/l 0.004850 ug/l 0.00829 ug/l

< 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l < 0.018 ug/l 21 ug/l < 0.018 ug/l < 0.018 ug/l

< 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l 120 ug/l < 0.060 ug/l < 0.060 ug/l

< 0.006 ug/l 0.010 b ug/l < 0.006 ug/l < 0.006 ug/l 0.025 b ug/l 45 ug/l 0.007 b ug/l 0.008 b ug/l

< 0.003 ug/l 0.004 ug/l 0.023 ug/l < 0.003 ug/l 0.17 ug/l 47 ug/l 0.008 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l 0.006 ug/l < 0.003 ug/l 0.009 b ug/l 7 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.004 ug/l 0.007 ug/l < 0.003 ug/l 0.014 b ug/l 10 ug/l < 0.003 ug/l 0.004 ug/l

< 0.003 ug/l 0.014 b ug/l 0.005 ug/l 0.004 ug/l 0.006 b ug/l < 3 ug/l 0.019 b ug/l 0.012 b ug/l

< 0.003 ug/l 0.011 b ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.008 b ug/l 0.006 b ug/l

< 0.0033 ug/l 0.0038 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0047 ug/l < 3 ug/l 0.0053 b ug/l < 0.0033 ug/l

< 0.0034 ug/l 0.0071 ug/l 0.0036 ug/l < 0.0034 ug/l 0.0092 b ug/l < 3.0 ug/l 0.0079 b ug/l 0.0041 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l 1.3 ug/l < 0.051 ug/l < 0.051 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l 0.85 ug/l < 0.051 ug/l < 0.051 ug/l

-- -- -- -- -- < 0.53 ug/l -- --

-- -- -- -- -- < 0.51 ug/l -- --

< 14 ug/l 280 ug/l 330 ug/l < 17 ug/l 8500 ug/l 2900 ug/l 650 ug/l 200 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W113 5/22/1985 N

W113 6/04/1986 N

W113 12/07/1987 N

W121 3/27/1985 N

W121 3/28/1985 N

W121 5/06/1985 N

W121 12/13/1985 N

W121 3/18/1986 N

W121 6/02/1986 N

W121 9/23/1986 N

W121 12/10/1986 N

W121 3/18/1987 N

W121 5/05/1987 N

W121 7/28/1987 N

W121 11/03/1987 N

W121 2/22/1988 N

W121 10/04/1988 N

W121 12/09/1988 N

W121 8/03/1989 N

W121 5/01/1990 N

W121 10/30/1990 N

W121 10/17/1991 N

W121 10/13/1992 N

W121 10/19/1993 N

W121 9/29/1994 N

W121 10/20/1995 N

W121 10/03/1996 N

W121 10/06/1997 N

W121 11/19/1998 N

W121 11/17/1999 N

W121 11/17/1999 FD

W121 9/28/2000 N

W121 10/16/2001 N

W121 5/15/2002 N

W122 3/26/1985 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 200 ug/l 8900 ug/l 6400 ug/l < 200 ug/l 38000 ug/l 12000 ug/l 17000 ug/l 6400 ug/l

< 1.4 ug/l < 1.0 ug/l 2200 ug/l < 1.7 ug/l 17000 ug/l 5100 ug/l 7300 ug/l < 1.0 ug/l

< 1000 ug/l < 1000 ug/l < 1000 ug/l < 1000 ug/l 7500 ug/l 3000 ug/l < 1000 ug/l < 1000 ug/l

< 0.0014 ug/l 0.0035 ug/l 0.010 ug/l < 0.0017 ug/l 0.012 ug/l < 5 ug/l 0.032 ug/l 0.0018 ug/l

< 0.0070 ug/l < 0.0050 ug/l < 0.0070 ug/l < 0.0085 ug/l 0.014 ug/l < 5 ug/l 0.0091 ug/l < 0.0050 ug/l

< 0.0014 ug/l 0.0020 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.012 s ug/l 1.4 pp ug/l 0.0021 ug/l 0.0019 ug/l

< 0.0014 ug/l 0.0014 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0015 ug/l < 5 ug/l 0.0016 ug/l 0.0017 ug/l

< 0.0014 ug/l 0.0028 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0041 ug/l < 5 ug/l 0.0051 ug/l 0.0024 ug/l

< 0.0014 ug/l 0.0012 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.013 s ug/l < 5 ug/l 0.0019 ug/l 0.0012 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0085 s ug/l < 5 ug/l 0.0011 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0027 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.033 ug/l < 5 ug/l 0.0037 ug/l 0.0024 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0058 s ug/l < 6 ug/l 0.0030 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0011 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.014 ug/l < 6 ug/l 0.0016 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0052 ug/l 7.7 s ug/l 0.0027 ug/l < 0.001 ug/l

< 0.0014 ug/l 0.0017 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.010 ug/l < 6 ug/l 0.0024 ug/l 0.0019 ug/l

< 0.0014 ug/l 0.0014 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0074 s ug/l < 6 ug/l 0.0026 s ug/l 0.0012 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0051 ug/l < 6 ug/l 0.0013 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.015 s ug/l < 5 ug/l 0.0068 ug/l < 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

0.0017 ug/l

< 0.0017 ug/l

0.0044 ug/l

0.0050 ug/l

< 5 ug/l

< 5 ug/l

0.0030 ug/l

0.0017 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0010 ug/l

0.0011 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.0054 s ug/l

0.0043 s ug/l

< 6 ug/l

< 6 ug/l

0.0027 s ug/l

0.0015 s ug/l

< 0.0010 ug/l

0.0010 ug/l

< 0.0014 ug/l 0.0014 b ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0065 b ug/l < 6 ug/l 0.0032 b ug/l 0.0012 ug/l

0.0093 ug/l 0.012 ug/l < 0.0030 ug/l 0.0097 ug/l < 0.0040 ug/l 1 j ug/l 0.0072 ug/l 0.012 ug/l

< 0.0030 ug/l 0.0050 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0043 b ug/l < 6 ug/l < 0.0030 ug/l 0.0040 ug/l

< 0.00300 ug/l 0.00835 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00894 b ug/l < 6 ug/l 0.00542 ug/l 0.00800 ug/l

< 0.003 ug/l 0.018 ug/l < 0.003 ug/l 0.004 ug/l 0.006 b ug/l < 3 ug/l 0.010 ug/l 0.012 ug/l

< 0.012 ug/l 0.016 ug/l 0.024 ug/l < 0.012 ug/l 0.29 ug/l < 3 ug/l 0.023 ug/l < 0.012 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

0.040 b ug/l

0.044 b ug/l

< 3 ug/l

< 3 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.006 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.012 b ug/l < 3 ug/l 0.006 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.012 b ug/l 0.004 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.013 b ug/l 0.009 b ug/l

< 0.003 ug/l 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 3 ug/l 0.004 b ug/l < 0.003 ug/l

< 0.003 ug/l 0.010 b ug/l < 0.003 ug/l < 0.003 ug/l 0.007 b ug/l < 3 ug/l 0.006 b ug/l 0.008 b ug/l

< 0.0033 ug/l 0.0053 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0042 b ug/l < 3 ug/l 0.0059 b ug/l < 0.0033 ug/l

< 0.0034 ug/l 0.0095 b ug/l 0.0067 b ug/l < 0.0034 ug/l 0.0058 ug/l < 3.0 ug/l 0.024 b ug/l 0.0067 b ug/l

< 0.035 ug/l < 0.025 ug/l < 0.035 ug/l < 0.043 ug/l < 0.048 ug/l 2.5 pp ug/l < 0.025 ug/l < 0.025 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W122 5/06/1985 N

W122 12/13/1985 N

W122 3/18/1986 N

W122 6/02/1986 N

W122 9/23/1986 N

W122 12/10/1986 N

W122 3/19/1987 N

W122 5/06/1987 N

W122 7/29/1987 N

W122 11/04/1987 N

W122 2/25/1988 N

W122 10/06/1988 N

W122 12/12/1988 N

W122 2/28/1989 N

W122 8/03/1989 N

W122 5/01/1990 N

W122 6/22/1990 N

W122 10/31/1990 N

W122 10/17/1991 N

W122 10/13/1992 N

W122 10/19/1993 N

W122 9/29/1994 N

W122 10/19/1995 N

W122 10/03/1996 N

W122 10/06/1997 N

W122 11/20/1998 N

W122 11/17/1999 N

W122 9/28/2000 N

W122 10/16/2001 N

W122 4/08/2002 N

W123 3/26/1985 N

W123 5/07/1985 N

W123 3/18/1986 N

W123 6/03/1986 N

W123 9/24/1986 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.014 ug/l 0.23 ug/l 0.74 ug/l < 0.017 ug/l 0.048 ug/l 1.1 pp ug/l 0.140 ug/l 0.071 ug/l

< 0.0070 ug/l < 0.0050 ug/l < 0.0070 ug/l < 0.0085 ug/l 0.041 ug/l < 5 ug/l < 0.0050 ug/l < 0.0050 ug/l

< 0.0028 ug/l < 0.0020 ug/l 0.023 ug/l < 0.0034 ug/l 0.011 ug/l 1.2 pp ug/l 0.024 ug/l < 0.0020 ug/l

< 0.0014 ug/l 0.0020 ug/l 0.019 ug/l < 0.0017 ug/l 0.0086 s ug/l < 5 ug/l 0.0069 ug/l 0.0029 ug/l

< 0.0028 ug/l < 0.0020 ug/l 0.0070 ug/l < 0.0034 ug/l 0.0099 s ug/l < 5 ug/l 0.0040 ug/l < 0.0020 ug/l

< 0.0035 ug/l < 0.0025 ug/l 0.014 ug/l < 0.0043 ug/l 0.023 ug/l < 5 ug/l 0.0079 ug/l 0.0034 ug/l

< 0.0014 ug/l 0.0080 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.013 ug/l < 6 ug/l < 0.0010 ug/l 0.0058 ug/l

< 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l 412 ug/l < 0.5 ug/l < 0.5 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 950 ug/l < 10 ug/l < 10 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

420 ug/l

510 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 pp ug/l < 6.0 ug/l < 6.0 pp ug/l 690 ug/l < 6.0 ug/l < 6.0 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 pp ug/l < 6.0 ug/l < 6.0 ug/l < 6 pp ug/l < 6.0 ug/l < 6.0 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 5 ug/l < 6.0 ug/l < 6.0 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 5 ug/l

< 5 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 6 ug/l

< 0.056 ug/l < 0.040 ug/l < 0.056 ug/l < 0.068 ug/l < 0.076 ug/l < 5 ug/l < 0.040 ug/l < 0.040 ug/l

< 0.056 ug/l < 0.040 ug/l < 0.056 ug/l < 0.068 ug/l < 0.076 ug/l < 6 ug/l < 0.040 ug/l < 0.040 ug/l

-- -- -- -- -- 6 j ug/l -- --

< 0.073 ug/l < 0.052 ug/l 0.20 ug/l < 0.088 ug/l < 0.099 ug/l 4 j ug/l < 0.052 ug/l < 0.052 ug/l

< 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.040 ug/l < 6 ug/l < 0.030 ug/l < 0.030 ug/l

< 0.0030 ug/l 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0048 b ug/l < 6 ug/l < 0.0030 ug/l 0.0032 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00917 b ug/l < 6 ug/l < 0.00300 ug/l < 0.00300 ug/l

< 0.003 ug/l 0.007 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 * ug/l 0.006 ug/l 0.006 ug/l

< 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l 0.018 b ug/l < 3 ug/l < 0.006 ug/l < 0.006 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l < 3 ug/l < 0.003 ug/l 0.003 b ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.014 b ug/l < 3 ug/l 0.004 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.007 ug/l < 3 ug/l 0.015 ug/l 0.012 ug/l

< 0.003 ug/l 0.013 b ug/l 0.005 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.016 b ug/l 0.010 b ug/l

< 0.003 ug/l 0.007 b ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.005 b ug/l 0.006 b ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0055 b ug/l < 3 ug/l 0.0036 b ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 3.0 ug/l < 0.0034 ug/l 0.0037 ug/l

< 0.014 ug/l

< 0.014 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.014 ug/l

< 0.014 ug/l

< 0.017 ug/l

< 0.017 ug/l

0.061 ug/l

0.093 ug/l

5.8 ug/l

6.2 ug/l

< 0.012 ug/l

0.018 ug/l

< 0.010 ug/l

< 0.010 ug/l

< 0.0070 ug/l 0.078 ug/l < 0.0070 ug/l < 0.0085 ug/l 0.039 ug/l 4.5 pp ug/l 0.095 ug/l 0.033 ug/l

< 0.0028 ug/l 0.015 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.016 ug/l 2.3 pp ug/l 0.21 ug/l 0.0058 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.0086 s ug/l 2.3 pp ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.010 s ug/l < 5 ug/l < 0.0020 ug/l < 0.0020 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W123 12/11/1986 N

W123 3/18/1987 N

W123 5/05/1987 N

W123 7/29/1987 N

W123 11/04/1987 N

W123 2/23/1988 N

W123 10/05/1988 N

W123 12/12/1988 N

W123 2/28/1989 N

W123 8/03/1989 N

W123 6/22/1990 N

W123 10/30/1990 N

W123 10/17/1991 N

W123 10/13/1992 N

W123 10/19/1993 N

W123 9/29/1994 N

W123 10/19/1995 N

W123 10/03/1996 N

W123 10/06/1997 N

W123 11/21/1998 N

W123 11/17/1999 N

W123 9/28/2000 N

W123 10/17/2001 N

W123 10/17/2001 FD

W123 10/29/2002 N

W123 6/07/2003 N

W124 3/26/1985 N

W124 5/06/1985 N

W124 12/13/1985 N

W124 3/18/1986 N

W124 6/02/1986 N

W124 9/23/1986 N

W124 12/10/1986 N

W124 3/18/1987 N

W124 5/05/1987 N

W124 8/06/1987 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0070 ug/l 0.020 ug/l < 0.0070 ug/l < 0.0085 ug/l 0.016 s ug/l < 5 ug/l 0.013 ug/l < 0.0050 ug/l

< 0.0014 ug/l 0.0024 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0091 ug/l < 6 ug/l 0.0014 ug/l 0.0014 ug/l

< 0.0035 ug/l < 0.0025 ug/l < 0.0035 ug/l < 0.0043 ug/l 0.019 ug/l < 6 ug/l < 0.0025 ug/l < 0.0025 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

0.0033 ug/l

0.0011 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.010 ug/l

0.011 ug/l

11 s ug/l

12 s ug/l

0.0059 ug/l

0.0022 ug/l

0.0049 ug/l

< 0.001 ug/l

< 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 6 ug/l < 0.25 ug/l < 0.25 ug/l

< 0.0014 ug/l 0.0023 ug/l 0.0021 s ug/l < 0.0017 ug/l 0.021 ug/l < 6 ug/l 0.0032 s ug/l 0.0023 ug/l

< 0.0028 ug/l 0.0021 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.013 ug/l 8 ug/l < 0.0020 ug/l 0.0024 ug/l

< 0.014 ug/l < 0.010 ug/l 0.065 ug/l < 0.017 ug/l 1.3 ug/l 290 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 1.1 ug/l 200 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.014 ug/l

< 0.028 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.014 ug/l

< 0.028 ug/l

< 0.017 ug/l

0.038 ug/l

< 0.019 pp ug/l

< 0.038 pp ug/l

40 ug/l

35 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.010 ug/l

< 0.020 ug/l

< 0.0014 ug/l < 0.0010 ug/l 0.0016 ug/l < 0.0017 ug/l 0.0041 s ug/l -- < 0.0010 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0021 b ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0093 b ug/l < 6 ug/l < 0.0010 ug/l 0.0014 ug/l

< 0.0030 ug/l 0.0049 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0056 b ug/l < 6 ug/l < 0.0030 ug/l 0.0053 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l < 6 ug/l < 0.0030 ug/l 0.0061 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00513 b ug/l < 6 ug/l < 0.00300 ug/l 0.00864 ug/l

< 0.003 ug/l 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.007 b ug/l < 3 ug/l 0.005 ug/l < 0.003 ug/l

< 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l 0.009 b ug/l < 3 ug/l < 0.006 ug/l < 0.006 ug/l

< 0.003 ug/l 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.005 b ug/l 0.004 b ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.023 ug/l < 3 ug/l 0.005 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.012 b ug/l 0.005 ug/l < 0.003 ug/l 0.006 b ug/l < 3 ug/l 0.015 b ug/l 0.009 b ug/l

< 0.003 ug/l 0.006 b ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.004 b ug/l 0.003 b ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0069 b ug/l < 3 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0093 b ug/l < 3 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0077 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0061 b ug/l < 3.0 ug/l 0.0066 ug/l < 0.0034 ug/l

< 0.0014 ug/l 0.0080 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.043 ug/l < 5 ug/l 0.0090 ug/l 0.0073 ug/l

< 0.0014 ug/l 0.028 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.018 ug/l 1.6 pp ug/l 0.025 ug/l 0.012 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.026 ug/l < 5 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0090 ug/l < 5 ug/l 0.0039 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0014 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.010 s ug/l < 5 ug/l < 0.0010 ug/l 0.0013 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.023 s ug/l < 5 ug/l < 0.0010 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0012 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.031 ug/l < 5 ug/l 0.0040 ug/l 0.0013 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.025 ug/l < 6 ug/l 0.0015 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.013 ug/l < 6 ug/l < 0.0010 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0067 ug/l 6.2 s ug/l 0.0014 ug/l < 0.001 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W124 11/03/1987 N

W124 2/23/1988 N

W124 10/04/1988 N

W124 8/03/1989 N

W124 6/22/1990 N

W124 10/30/1990 N

W124 10/17/1991 N

W124 11/08/2005 N

W125 3/26/1985 N

W125 5/06/1985 N

W125 12/13/1985 N

W125 3/18/1986 N

W125 6/02/1986 N

W125 9/24/1986 N

W125 12/10/1986 N

W125 3/18/1987 N

W125 5/05/1987 N

W125 7/28/1987 N

W125 11/04/1987 N

W125 2/25/1988 N

W125 10/04/1988 N

W125 12/12/1988 N

W125 2/28/1989 N

W125 8/03/1989 N

W125 6/22/1990 N

W125 10/30/1990 N

W125 10/17/1991 N

W125 10/13/1992 N

W125 10/19/1993 N

W125 9/29/1994 N

W125 10/19/1995 N

W125 10/03/1996 N

W125 10/06/1997 N

W125 11/20/1998 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.011 ug/l < 6 ug/l 0.002 ug/l < 0.001 ug/l

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.010 s ug/l < 6 ug/l < 0.001 ug/l < 0.001 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0065 ug/l < 6 ug/l 0.0011 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0050 ug/l < 5 ug/l 0.0033 ug/l < 0.0010 ug/l

-- -- -- -- -- < 10 ug/l -- --

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0060 b ug/l < 6 ug/l 0.0012 b ug/l < 0.0010 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l < 6 ug/l < 0.0030 ug/l < 0.0030 ug/l

< 0.0034 ug/l 0.019 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 b ug/l < 3.0 ug/l 0.0098 ug/l 0.012 ug/l

< 0.014 ug/l < 0.010 ug/l < 0.014 ug/l < 0.017 ug/l 0.025 ug/l 13 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.0014 ug/l 0.0063 ug/l 0.0039 ug/l < 0.0017 ug/l 0.023 s ug/l 6.7 ug/l 0.015 ug/l 0.0030 ug/l

< 0.0014 ug/l 0.0020 ug/l 0.0014 ug/l < 0.0017 ug/l 0.082 ug/l 4.6 pp ug/l 0.0010 ug/l 0.0032 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.011 ug/l

0.035 ug/l

< 5 ug/l

2.4 pp ug/l

0.0028 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l 0.0027 ug/l < 0.0017 ug/l 0.0058 s ug/l < 5 ug/l 0.0045 ug/l < 0.0010 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.024 s ug/l 3.4 pp ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0035 ug/l < 0.0025 ug/l < 0.0035 ug/l < 0.0043 ug/l 0.062 ug/l < 5 ug/l 0.0065 ug/l < 0.0025 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0064 ug/l < 6 ug/l 0.0026 ug/l < 0.0010 ug/l

< 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 6 ug/l < 0.5 ug/l < 0.5 ug/l

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0056 ug/l 10 s ug/l < 0.001 ug/l < 0.001 ug/l

< 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 6 ug/l < 0.25 ug/l < 0.25 ug/l

0.041 ug/l 0.011 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.014 ug/l < 6 ug/l 0.0051 s ug/l 0.016 ug/l

< 0.0056 ug/l

< 0.0056 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0056 ug/l

< 0.0056 ug/l

< 0.0068 ug/l

< 0.0068 ug/l

0.0088 ug/l

0.0083 ug/l

43 ug/l

58 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 0.014 ug/l < 0.010 ug/l < 0.014 ug/l < 0.017 ug/l 0.030 s ug/l 490 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.0048 ug/l

< 0.0056 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0048 ug/l

< 0.0056 ug/l

< 0.0058 ug/l

< 0.0068 ug/l

0.035 ug/l

< 0.0076 ug/l

380 ug/l

350 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0034 ug/l

< 0.0040 ug/l

< 0.0028 ug/l

< 0.0014 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0028 ug/l

< 0.0014 ug/l

0.0048 ug/l

< 0.0017 ug/l

0.012 ug/l

0.0092 ug/l

110 ug/l

110 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0028 ug/l

< 0.0028 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0028 ug/l

< 0.0028 ug/l

< 0.0034 ug/l

< 0.0034 ug/l

0.0055 s ug/l

0.0054 s ug/l
--

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0028 ug/l

< 0.0028 ug/l

0.0044 b ug/l

< 0.0020 ug/l

< 0.0028 ug/l

< 0.0028 ug/l

< 0.0034 ug/l

< 0.0034 ug/l

0.0082 b ug/l

0.012 b ug/l

16 ug/l

19 ug/l

0.010 b ug/l

0.013 b ug/l

0.0034 ug/l

0.0023 ug/l

< 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.012 ug/l < 0.016 ug/l 2 j ug/l < 0.012 ug/l < 0.012 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l 4 j ug/l < 0.0030 ug/l < 0.0030 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.0103 b ug/l < 6 ug/l < 0.00300 ug/l < 0.00300 ug/l

< 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 3 ug/l 0.004 ug/l 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 b ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l 0.050 b ug/l < 3 ug/l < 0.006 ug/l < 0.006 ug/l

< 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.013 b ug/l < 3 ug/l 0.005 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W125 11/17/1999 N

W125 9/27/2000 N

W125 10/16/2001 N

W125 10/30/2002 N

W126 3/27/1985 N

W126 3/28/1985 N

W126 5/07/1985 N

W126 12/13/1985 N

W126 3/18/1986 N

W126 6/02/1986 N

W126 9/23/1986 N

W126 12/10/1986 N

W126 3/18/1987 N

W126 5/05/1987 N

W126 7/28/1987 N

W126 11/03/1987 N

W126 2/22/1988 N

W126 10/04/1988 N

W126 12/09/1988 N

W126 8/04/1989 N

W126 5/01/1990 N

W126 10/31/1990 N

W126 10/17/1991 N

W126 10/13/1992 N

W126 10/19/1993 N

W126 9/29/1994 N

W126 10/20/1995 N

W126 10/03/1996 N

W126 10/06/1997 N

W126 11/20/1998 N

W126 11/17/1999 N

W126 9/28/2000 N

W126 10/18/2001 N

W126 10/31/2002 N

W126 12/18/2003 N

W126 10/20/2004 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.003 ug/l 0.015 b ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 3 ug/l 0.013 b ug/l 0.011 b ug/l

< 0.003 ug/l 0.012 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 3 ug/l 0.011 b ug/l 0.006 b ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0056 b ug/l < 3 ug/l 0.0038 b ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0076 b ug/l < 3.0 ug/l 0.0035 ug/l < 0.0034 ug/l

< 0.0014 ug/l 0.012 ug/l 0.0025 ug/l < 0.0017 ug/l 0.011 ug/l < 5 ug/l 0.064 ug/l 0.0067 ug/l

< 0.0028 ug/l 0.0064 ug/l 0.0078 ug/l < 0.0034 ug/l 0.022 ug/l < 5 ug/l 0.030 ug/l 0.016 ug/l

< 0.0014 ug/l < 0.0067 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.037 ug/l < 5 ug/l 0.0066 ug/l < 0.0040 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.045 ug/l < 5 ug/l 0.0021 ug/l < 0.0010 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.011 ug/l < 5 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0014 ug/l 0.0022 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0044 s ug/l < 5 ug/l < 0.0010 ug/l 0.0019 ug/l

< 0.0014 ug/l 0.0031 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0093 s ug/l < 5 ug/l 0.0038 ug/l 0.0032 ug/l

< 0.0014 ug/l 0.0045 ug/l < 0.0014 ug/l 0.0020 ug/l 0.022 ug/l < 5 ug/l 0.0036 ug/l 0.0042 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0056 s ug/l < 6 ug/l 0.0012 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.014 ug/l < 6 ug/l 0.0018 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0012 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0055 ug/l 5.6 sp ug/l < 0.001 ug/l 0.0011 ug/l

< 0.0014 ug/l 0.0075 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.012 ug/l < 6 ug/l 0.0046 ug/l 0.0084 ug/l

< 0.0014 ug/l 0.0048 ug/l < 0.0014 ug/l 0.0023 ug/l 0.015 ug/l < 6 ug/l 0.0028 s ug/l 0.0051 ug/l

< 0.0014 ug/l 0.0021 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0065 ug/l < 6 ug/l 0.0018 ug/l 0.0018 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.022 s ug/l < 5 ug/l 0.0024 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.013 ug/l < 0.0014 ug/l 0.0044 ug/l 0.0048 ug/l < 5 ug/l 0.0056 ug/l 0.013 ug/l

< 0.0014 ug/l 0.015 ug/l < 0.0014 ug/l 0.0069 ug/l 0.010 s ug/l < 6 ug/l 0.0066 s ug/l 0.014 ug/l

0.0037 ug/l 0.19 ug/l 0.0040 b ug/l 0.010 ug/l 0.0055 b ug/l < 6 ug/l < 0.0010 ug/l 0.13 ug/l

< 0.0030 ug/l 0.052 ug/l < 0.0030 ug/l 0.053 ug/l < 0.0040 ug/l < 6 ug/l 0.012 ug/l 0.050 ug/l

0.0043 ug/l 0.047 ug/l < 0.0030 ug/l 0.051 ug/l < 0.0040 ug/l < 6 ug/l 0.012 ug/l 0.042 ug/l

0.0189 ug/l 0.0976 ug/l < 0.00600 ug/l 0.0717 ug/l 0.0129 b ug/l < 6 ug/l 0.0288 ug/l 0.0941 ug/l

0.005 ug/l 0.041 ug/l < 0.003 ug/l 0.012 ug/l 0.007 b ug/l < 3 ug/l 0.014 ug/l 0.027 ug/l

< 0.024 ug/l

< 0.012 ug/l

0.095 ug/l

0.073 ug/l

< 0.024 ug/l

< 0.012 ug/l

0.054 ug/l

0.041 ug/l

0.10 b ug/l

0.16 b ug/l

< 3 ug/l

< 3 ug/l

0.026 ug/l

0.022 ug/l

0.067 ug/l

0.055 ug/l

0.030 ug/l 0.12 ug/l < 0.006 ug/l 0.082 ug/l 0.012 b ug/l < 3 ug/l 0.034 b ug/l 0.16 ug/l

0.005 ug/l 0.028 ug/l 0.003 ug/l 0.012 ug/l < 0.003 ug/l < 3 ug/l 0.014 b ug/l 0.021 ug/l

< 0.006 ug/l 0.034 ug/l < 0.006 ug/l < 0.006 ug/l 0.008 ug/l -- 0.012 ug/l 0.032 ug/l

0.004 ug/l 0.025 b ug/l < 0.003 ug/l 0.022 ug/l 0.003 b ug/l < 3 ug/l 0.010 b ug/l 0.023 b ug/l

0.004 ug/l 0.039 b ug/l 0.005 b ug/l 0.021 ug/l 0.010 b ug/l < 3 ug/l 0.023 b ug/l 0.036 b ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0047 ug/l 0.018 b ug/l < 3 ug/l 0.0036 b ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 b ug/l < 3.0 ug/l 0.0058 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 b ug/l < 3.0 ug/l 0.0055 b ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0058 b ug/l < 2 ug/l 0.0053 ug/l < 0.0034 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W126 11/09/2005 N

W127 3/18/1986 N

W127 6/03/1986 N

W127 9/25/1986 N

W127 12/11/1986 N

W127 3/19/1987 N

W127 5/06/1987 N

W127 7/29/1987 N

W127 11/04/1987 N

W127 2/22/1988 N

W127 10/04/1988 N

W127 12/09/1988 N

W127 8/04/1989 N

W127 6/22/1990 N

W127 10/30/1990 N

W127 10/17/1991 N

W127 10/13/1992 N

W127 10/19/1993 N

W127 9/29/1994 N

W127 10/19/1995 N

W127 10/03/1996 N

W127 10/03/1997 N

W127 11/20/1998 N

W127 11/17/1999 N

W127 9/28/2000 N

W127 10/16/2001 N

W127 10/29/2002 N

W127 9/04/2003 N

W127 9/15/2003 N

W127 9/27/2003 N

W127 10/01/2003 N

W127 10/08/2003 N

W127 10/13/2003 N

W127 11/05/2003 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0034 ug/l 0.0074 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0076 b ug/l < 3.0 ug/l 0.0039 ug/l 0.0062 ug/l

< 0.0056 ug/l 0.014 ug/l 0.095 ug/l < 0.0068 ug/l 0.023 ug/l 17 ug/l 0.28 ug/l 0.013 ug/l

< 0.0112 ug/l < 0.0080 ug/l < 0.0112 ug/l < 0.0136 ug/l 0.070 s ug/l 160 ug/l 0.020 ug/l 0.030 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.015 s ug/l 31 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0035 ug/l

< 0.0017 ug/l

< 0.0025 ug/l

0.0015 ug/l

0.0051 ug/l

0.0033 ug/l

< 0.0043 ug/l

< 0.0017 ug/l

0.036 ug/l

0.027 ug/l

< 5 ug/l

11 ug/l

0.0071 ug/l

0.0062 ug/l

< 0.0025 ug/l

0.0014 ug/l

< 0.0035 ug/l < 0.0025 ug/l < 0.0035 ug/l < 0.0043 ug/l 0.090 ug/l 7 ug/l < 0.0025 ug/l < 0.0025 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0088 ug/l 11 ug/l 0.0018 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0028 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0066 ug/l 47 ug/l < 0.001 ug/l 0.0035 ug/l

< 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 6 ug/l < 0.25 ug/l < 0.25 ug/l

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.021 ug/l 28 ug/l 0.0038 s ug/l < 0.001 ug/l

< 0.0028 ug/l

< 0.0014 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0028 ug/l

< 0.0014 ug/l

< 0.0034 ug/l

< 0.0017 ug/l

0.011 ug/l

0.008 ug/l

60 ug/l

58 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0020 ug/l

< 0.0010 ug/l

< 0.0056 ug/l < 0.0040 ug/l < 0.0056 ug/l < 0.0068 ug/l 0.032 s ug/l 290 ug/l < 0.0040 ug/l < 0.0040 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 pp ug/l 0.0038 ug/l 20 ug/l < 0.0010 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0041 s ug/l -- < 0.0010 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0018 b ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0048 b ug/l < 6 ug/l 0.0023 b ug/l 0.0022 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 6 ug/l

< 6 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

0.0030 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0079 b ug/l < 6 ug/l 0.0040 ug/l < 0.0030 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00499 b ug/l < 6 ug/l < 0.00300 ug/l < 0.00300 ug/l

< 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.006 ug/l 0.004 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 3 ug/l 0.007 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.007 b ug/l < 0.003 ug/l

< 0.003 ug/l 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 3 ug/l 0.009 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.003 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 3 ug/l 0.005 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.003 b ug/l < 0.003 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0063 b ug/l < 3 ug/l 0.0043 b ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.010 b ug/l < 3.0 ug/l 0.0035 b ug/l < 0.0034 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.53 ug/l < 0.53 ug/l < 0.053 ug/l < 0.053 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.50 ug/l < 0.53 ug/l < 0.050 ug/l < 0.050 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.055 ug/l < 0.55 ug/l < 0.55 ug/l < 0.055 ug/l < 0.055 ug/l

-- -- -- -- -- < 0.55 ug/l -- --

-- -- -- -- -- < 0.50 ug/l -- --

-- -- -- -- -- < 0.051 ug/l -- --

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l
< 0.57 ug/l

< 10 ug/l
< 0.051 ug/l < 0.051 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W127 11/14/2003 N

W127 12/17/2003 N

W127N 12/17/2003 N

W127N 10/19/2004 N

W127N 11/08/2005 N

W127N 10/19/2006 N

W127N 8/07/2012 N

W127N 8/17/2012 N

W127N 8/24/2012 N

W127N 10/09/2013 N

W127N 10/14/2014 N

W127N 10/06/2015 N

W127N 10/18/2016 N

W128 3/21/1986 N

W128 6/02/1986 N

W128 9/24/1986 N

W128 12/11/1986 N

W128 3/19/1987 N

W128 5/06/1987 N

W128 7/29/1987 N

W128 11/03/1987 N

W128 2/23/1988 N

W128 10/04/1988 N

W128 6/22/1990 N

W128 10/18/1995 N

W128 10/03/1996 N

W128 10/02/1997 N

W128 11/20/1998 N

W128 11/17/1999 N

W128 9/28/2000 N

W128 10/16/2001 N

W128 10/29/2002 N

W128 12/17/2003 N

W128 10/20/2004 N

W128 10/21/2005 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.11 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.11 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.53 ug/l

< 0.53 ug/l

< 0.54 ug/l

< 0.54 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 0.053 ug/l

< 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 2 ug/l < 0.5 ug/l < 2 ug/l < 2 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0064 b ug/l < 3.0 ug/l 0.0049 b ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0065 b ug/l < 2 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.014 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0069 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.030 b ug/l < 0.95 ug/l < 0.0033 ug/l < 0.0033 ug/l

-- -- -- -- -- < 1.1 ug/l -- --

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0036 ug/l < 1.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l 0.080 ug/l < 1.2 ug/l 0.0045 ug/l < 0.0038 ug/l

< 0.0034 ug/l 0.0041 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.034 b ug/l < 1.0 ug/l 0.0056 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.97 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0034 ug/l < 0.29 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.016 ug/l < 5 ug/l 0.0089 ug/l < 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.0089 s ug/l

0.0043 s ug/l

< 5 ug/l

< 5 ug/l

0.0014 ug/l

0.0018 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l 0.0087 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.018 s ug/l < 5 ug/l 0.020 ug/l 0.0056 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.063 ug/l < 5 ug/l 0.0031 ug/l < 0.0010 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l < 0.0019 ug/l < 6 ug/l 0.0017 ug/l < 0.0010 ug/l

< 0.0014 ug/l 0.0018 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0088 ug/l 11 ug/l 0.0021 ug/l 0.0012 ug/l

< 0.0014 ug/l < 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0063 ug/l 6.8 s ug/l 0.0019 ug/l < 0.001 ug/l

< 0.0014 ug/l 0.003 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.017 ug/l < 6 ug/l 0.0027 ug/l 0.0027 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.001 ug/l

< 0.001 ug/l

0.0014 s ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.015 ug/l

0.016 ug/l

< 6 ug/l

< 6 ug/l

0.0033 s ug/l

0.0027 ug/l

< 0.001 ug/l

< 0.001 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0064 ug/l < 6 ug/l 0.0012 ug/l < 0.0010 ug/l

-- -- -- -- -- < 10 ug/l -- --

< 0.003 ug/l 0.032 ug/l 0.005 ug/l 0.006 ug/l 0.005 b ug/l < 3 ug/l 0.035 ug/l 0.023 ug/l

< 0.003 ug/l 0.018 b ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.020 b ug/l 0.015 b ug/l

< 0.003 ug/l 0.006 b ug/l < 0.003 ug/l < 0.003 ug/l 0.010 b ug/l < 3 ug/l 0.009 b ug/l 0.005 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 ug/l < 3 ug/l 0.004 ug/l < 0.003 ug/l

0.004 ug/l 0.015 b ug/l 0.005 ug/l 0.013 ug/l 0.007 b ug/l < 3 ug/l 0.024 b ug/l 0.010 b ug/l

< 0.003 ug/l 0.011 b ug/l < 0.003 ug/l < 0.003 ug/l 0.013 b ug/l < 3 ug/l 0.008 b ug/l 0.005 b ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0049 b ug/l < 3 ug/l 0.0044 b ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0094 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

0.0081 b ug/l

< 0.5 ug/l

< 3.0 ug/l

< 2 ug/l

0.0042 b ug/l

< 2 ug/l

< 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0048 ug/l < 0.0034 ug/l 0.0045 b ug/l < 2 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.017 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

Page 47 of 52
3/15/2017
P:\Mpls\23 MN\27\2327110\WorkFiles\DATA MGMT\2016 Annual Report Tables and Figures\Joslyn_2016 ann rpt_Table A-4_Historical_Upper_WatQual_01122017.xlsx



Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W128 11/08/2005 N

W128 10/19/2006 N

W129 3/18/1986 N

W129 6/03/1986 N

W129 9/25/1986 N

W129 12/11/1986 N

W129 3/19/1987 N

W129 5/06/1987 N

W129 7/29/1987 N

W129 11/04/1987 N

W129 2/25/1988 N

W129 10/03/1988 N

W129 12/12/1988 N

W129 8/04/1989 N

W129 5/02/1990 N

W129 10/30/1990 N

W129 10/17/1991 N

W129 10/13/1992 N

W129 10/19/1993 N

W129 9/29/1994 N

W129 10/19/1995 N

W129 10/03/1996 N

W129 10/03/1997 N

W129 11/20/1998 N

W129 11/17/1999 N

W129 9/27/2000 N

W129 10/17/2001 N

W129 10/29/2002 N

W129 12/18/2003 N

W129 10/20/2004 N

W129 10/21/2005 N

W129 11/09/2005 N

W129 10/19/2006 N

W130 5/01/1990 N

W130 10/31/1990 N

W130 10/17/1991 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0034 ug/l 0.0073 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0089 b ug/l < 3.0 ug/l 0.0050 ug/l 0.0054 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0046 b ug/l < 2.9 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0056 ug/l 0.018 ug/l 0.37 ug/l < 0.0068 ug/l 0.18 ug/l 180 ug/l 0.16 ug/l 0.046 ug/l

< 0.0014 ug/l 0.0021 ug/l 0.014 ug/l < 0.0017 ug/l 0.0075 s ug/l 8.8 ug/l 0.0035 ug/l 0.0013 ug/l

< 0.011 ug/l < 0.0080 ug/l 0.14 ug/l < 0.013 ug/l 0.10 ug/l 38 ug/l 0.031 ug/l < 0.0080 ug/l

< 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l 11 ug/l 11 ug/l < 0.6 ug/l < 0.6 ug/l

< 0.0035 ug/l

< 0.0070 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

0.032 ug/l

< 0.0070 ug/l

< 0.0043 ug/l

< 0.0085 ug/l

0.130 ug/l

0.073 ug/l

77 ug/l

65 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.0025 ug/l

< 0.0050 ug/l

< 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l 15 ug/l 123 ug/l < 0.5 ug/l < 0.5 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 66 ug/l < 10 ug/l < 10 ug/l

< 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l 8.2 ug/l < 6 ug/l < 6 ug/l

< 0.0028 ug/l 0.0029 ug/l 0.0049 ug/l < 0.0034 ug/l 0.051 ug/l 18 ug/l 0.013 ug/l 0.011 ug/l

< 0.0014 ug/l < 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.025 ug/l < 6 pp ug/l < 0.0010 ug/l < 0.0010 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 5 ug/l < 6.0 ug/l < 6.0 ug/l

< 0.0014 ug/l 0.0037 ug/l < 0.0014 ug/l 0.0022 ug/l 0.032 ug/l 7 ug/l < 0.0010 ug/l < 0.0010 ug/l

< 0.0028 ug/l < 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.0046 s ug/l 6 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0014 ug/l 0.0029 b ug/l 0.017 ug/l < 0.0017 ug/l 0.010 b ug/l < 6 ug/l 0.011 b ug/l 0.0048 ug/l

< 0.0030 ug/l < 0.0030 ug/l 0.013 ug/l < 0.0030 ug/l 0.031 b ug/l < 6 ug/l 0.0035 ug/l < 0.0030 ug/l

< 0.0030 ug/l 0.0055 ug/l 0.012 ug/l < 0.0030 ug/l 0.064 ug/l 5 j ug/l 0.0057 ug/l 0.0065 ug/l

< 0.0360 ug/l < 0.0360 ug/l 0.0370 ug/l < 0.0360 ug/l < 0.0480 ug/l < 6 ug/l < 0.0360 ug/l < 0.0360 ug/l

< 0.24 ug/l < 0.24 ug/l < 0.24 ug/l < 0.24 ug/l 1.2 b ug/l < 3 ug/l < 0.24 ug/l < 0.24 ug/l

< 0.18 ug/l < 0.18 ug/l < 0.18 ug/l < 0.18 ug/l 0.60 b ug/l 2 j ug/l < 0.18 ug/l < 0.18 ug/l

< 0.003 ug/l < 0.003 ug/l 0.020 ug/l < 0.003 ug/l 0.028 b ug/l < 3 ug/l 0.011 b ug/l < 0.003 ug/l

< 0.003 ug/l 0.006 b ug/l 0.14 e ug/l < 0.003 ug/l 0.74 ug/l < 3 ug/l 0.036 b ug/l 0.005 ug/l

< 0.003 ug/l < 0.003 ug/l 0.033 ug/l < 0.003 ug/l 0.11 e ug/l < 3 ug/l 0.009 ug/l < 0.003 ug/l

< 0.003 ug/l 0.019 b ug/l 0.072 ug/l < 0.003 ug/l 0.084 b ug/l < 3 ug/l 0.017 b ug/l 0.010 b ug/l

< 0.003 ug/l 0.007 b ug/l 0.048 ug/l < 0.003 ug/l 0.021 b ug/l < 3 ug/l 0.010 b ug/l 0.004 b ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.13 ug/l < 0.0034 ug/l 0.28 ug/l 2 ug/l 0.014 b ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.025 ug/l < 0.0034 ug/l 0.18 ug/l < 3.0 ug/l 0.014 b ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.0034 ug/l 0.026 ug/l < 0.0034 ug/l 0.026 b ug/l < 3.0 ug/l 0.0096 b ug/l 0.0038 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.027 ug/l < 0.0034 ug/l 0.039 b ug/l < 2 ug/l 0.0099 ug/l < 0.0034 ug/l

< 0.0068 * ug/l < 0.0074 ug/l < 0.0068 ug/l < 0.0068 * ug/l < 0.13 ug/l 14 ug/l < 0.057 ug/l < 0.0095 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.084 ug/l < 0.0034 ug/l 0.28 ug/l 4.9 ug/l 0.014 ug/l < 0.0034 ug/l

< 0.0071 ug/l < 0.0071 ug/l 0.057 ug/l < 0.0071 ug/l 0.69 ug/l < 6.2 ug/l 0.016 ug/l 0.0094 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

0.011 ug/l

0.0056 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.013 s ug/l

0.0078 s ug/l

< 6 ug/l

< 6 ug/l

0.0098 ug/l

0.0081 ug/l

0.0083 ug/l

0.0050 ug/l

< 0.0014 ug/l 0.0015 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0068 b ug/l < 6 ug/l 0.0023 b ug/l 0.0011 ug/l

< 0.0030 ug/l 0.0032 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l < 6 ug/l < 0.0030 ug/l 0.0032 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W130 10/13/1992 N

W130 10/19/1993 N

W130 9/29/1994 N

W130 10/19/1995 N

W130 10/03/1996 N

W130 10/06/1997 N

W130 11/20/1998 N

W130 11/17/1999 N

W130 9/28/2000 N

W130 10/16/2001 N

W130 10/30/2002 N

W130 12/17/2003 N

W130 10/19/2004 N

W130 11/09/2005 N

W130 10/19/2006 N

W130 11/07/2007 N

W130 10/09/2008 N

W130 9/29/2009 N

W130 10/05/2010 N

W130 10/11/2011 N

W130 10/16/2012 N

W130 10/09/2013 N

W130 10/15/2014 N

W130 10/15/2014 FD

W130 10/07/2015 N

W130 10/14/2016 N

W131 5/02/1990 N

W131 10/31/1990 N

W131 10/17/1991 N

W131 10/14/1992 N

W131 10/19/1993 N

W131 11/07/1994 N

W131 10/19/1995 N

W131 10/03/1996 N

W131 10/06/1997 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l < 6 ug/l < 0.0030 ug/l < 0.0030 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00496 b ug/l < 6 ug/l < 0.00300 ug/l < 0.00300 ug/l

< 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.007 b ug/l < 3 ug/l 0.004 ug/l 0.004 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 3 ug/l 0.009 b ug/l 0.003 b ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.026 ug/l < 3 ug/l 0.004 b ug/l < 0.003 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.003 ug/l 0.009 b ug/l 0.004 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.011 b ug/l 0.007 b ug/l

< 0.003 ug/l 0.006 b ug/l < 0.003 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.006 b ug/l 0.004 b ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0042 b ug/l < 3 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

0.0080 b ug/l

< 0.5 ug/l

< 3.0 ug/l

< 2 ug/l

0.0046 b ug/l

< 2 ug/l

< 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0045 b ug/l < 2 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.0085 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0077 b ug/l < 3.0 ug/l 0.0045 ug/l 0.0057 ug/l

< 0.0036 * ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 * ug/l 0.0071 b ug/l < 3.1 ug/l < 0.0036 ug/l < 0.0036 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0059 ug/l < 0.98 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

0.0035 ug/l

< 0.96 ug/l

< 1.0 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0033 ug/l

< 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l 0.0035 ug/l < 0.0034 ug/l 0.0040 b ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.025 b ug/l < 0.97 ug/l 0.0039 ug/l < 0.0033 ug/l

< 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.017 b ug/l < 1.1 ug/l < 0.0036 ug/l < 0.0036 ug/l

< 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l 0.030 bh ug/l < 1.0 h ug/l 0.0048 h ug/l 0.0035 h ug/l

< 0.0043 ug/l 0.040 ug/l 0.014 ug/l 0.010 ug/l 0.11 ug/l < 1.3 ug/l 0.020 ug/l 0.038 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0077 b ug/l < 0.95 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0078 b ug/l < 1.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 1.1 ug/l < 0.0035 ug/l < 0.0035 ug/l

< 0.0034 ug/l 0.0038 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0047 ug/l < 0.30 ug/l < 0.0034 ug/l 0.0038 ug/l

< 0.056 ug/l 0.52 ug/l 1.4 ug/l < 0.068 ug/l < 0.076 ug/l 77 ug/l 0.37 ug/l 0.35 ug/l

< 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l 380 ug/l < 6 ug/l < 6 ug/l

< 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.040 ug/l 560 ug/l < 0.030 ug/l < 0.030 ug/l

< 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l < 60 ug/l 1100 ug/l < 60 ug/l < 60 ug/l

< 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.420 ug/l < 0.560 ug/l 740 ug/l < 0.420 ug/l < 0.420 ug/l

< 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l < 0.54 ug/l 1600 ug/l < 0.54 ug/l < 0.54 ug/l

< 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l < 0.60 ug/l 800 ug/l < 0.60 ug/l < 0.60 ug/l

< 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l 620 ug/l < 0.060 ug/l < 0.060 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

0.046 ug/l

0.042 ug/l

< 0.003 ug/l

< 0.003 ug/l

36 ug/l

28 ug/l

12000 ug/l

9600 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

0.050 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W131 11/21/1998 N

W132 12/17/2003 N

W132 10/19/2004 N

W132 11/08/2005 N

W132 10/19/2006 N

W132 11/07/2007 N

W132 11/07/2007 FD

W132 10/09/2008 N

W132 9/29/2009 N

W132 10/05/2010 N

W132 10/11/2011 N

W132 8/07/2012 N

W132 8/24/2012 N

W132 10/16/2012 N

W132 10/10/2013 N

W132 10/14/2014 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.031 b ug/l 610 ug/l < 0.003 ug/l < 0.003 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

< 0.0034 ug/l

< 2 ug/l

0.0082 b ug/l

< 0.5 ug/l

< 3.0 ug/l

< 2 ug/l

0.0042 b ug/l

< 2 ug/l

< 0.0034 ug/l

0.0034 ug/l 0.017 ug/l < 0.0034 ug/l 0.012 ug/l 0.0095 b ug/l < 2 ug/l 0.0099 ug/l 0.015 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0079 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.0071 b ug/l < 3.1 ug/l < 0.0036 ug/l < 0.0036 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.012 ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0054 ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 1.0 ug/l 0.0038 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.010 b ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.012 b ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.012 b ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.050 b ug/l < 0.95 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0038 ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 h ug/l 0.0045 h ug/l < 0.0034 h ug/l 0.0041 h ug/l 0.050 bh ug/l < 1.0 h ug/l 0.0065 h ug/l 0.0047 h ug/l

< 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.089 ug/l < 1.1 ug/l < 0.0035 ug/l < 0.0035 ug/l

< 0.0034 ug/l 0.0087 ug/l 0.0051 ug/l 0.0059 ug/l 0.060 b ug/l < 1.0 ug/l 0.011 ug/l 0.0074 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W132 10/07/2015 N

W132 10/14/2016 N

W132 10/14/2016 FD

S-1 7/14/2003 N

S-1 8/01/2003 N

S-1 9/04/2003 N

S-1 9/15/2003 N

S-1 9/22/2003 N

S-1 9/27/2003 N

S-1 10/01/2003 N

S-1 10/08/2003 N

S-1 10/13/2003 N

S-1 10/24/2003 N

S-1 10/30/2003 N

S-1 11/05/2003 N

S-1 11/14/2003 N

S-1 12/04/2003 N

S-1 12/18/2003 N

S-1 1/21/2004 N

S-1 2/26/2004 N

S-1 3/31/2004 N

S-1 4/13/2004 N

S-1 5/04/2004 N

S-1 6/04/2004 N

S-1 7/19/2004 N

S-1 8/02/2004 N

S-1 9/01/2004 N

S-1 10/01/2004 N

S-1 10/19/2004 N

S-1 11/05/2004 N

S-1 12/21/2004 N

S-1 11/09/2005 N

S-1 10/20/2006 N

S-1 11/09/2007 N

S-1 10/14/2008 N

S-1A 6/04/2010 N

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0059 b ug/l < 0.97 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.33 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.29 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 24 ug/l < 10 ug/l < 10 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.53 ug/l < 1.0 ug/l < 0.053 ug/l < 0.053 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.054 ug/l < 0.54 ug/l < 0.51 ug/l < 0.054 ug/l < 0.054 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.055 ug/l < 0.55 ug/l < 0.053 ug/l < 0.055 ug/l < 0.055 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.53 ug/l < 0.60 ug/l < 0.053 ug/l < 0.053 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l < 0.52 ug/l < 0.051 ug/l < 0.051 ug/l

-- -- -- -- -- < 0.53 ug/l -- --

-- -- -- -- -- < 0.50 ug/l -- --

-- -- -- -- -- < 0.52 ug/l -- --

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l < 0.52 ug/l < 0.051 ug/l < 0.051 ug/l

< 0.10 ug/l 0.13 ug/l < 0.10 ug/l < 0.052 ug/l < 0.52 ug/l < 0.51 ug/l < 0.052 ug/l 0.082 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.50 ug/l

< 0.51 ug/l

< 10 ug/l < 0.050 ug/l < 0.050 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.50 ug/l < 0.51 ug/l < 0.050 ug/l < 0.050 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.054 ug/l < 0.54 ug/l < 0.53 ug/l < 0.054 ug/l < 0.054 ug/l

< 0.0034 ug/l 0.010 ug/l 0.014 ug/l < 0.0034 ug/l 0.014 b ug/l < 3.0 ug/l 0.011 b ug/l 0.0036 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.52 ug/l < 0.52 ug/l < 0.052 ug/l < 0.052 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.52 ug/l < 0.51 ug/l < 0.052 ug/l < 0.052 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.52 ug/l < 0.52 ug/l < 0.052 ug/l < 0.052 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.52 ug/l < 0.52 ug/l < 0.052 ug/l < 0.052 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.53 ug/l < 0.53 ug/l < 0.053 ug/l < 0.053 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l < 0.51 ug/l < 0.051 ug/l < 0.051 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l < 0.52 ug/l 0.19 ug/l < 0.051 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.050 ug/l < 0.50 ug/l < 0.50 ug/l < 0.050 ug/l < 0.050 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l < 0.51 ug/l < 0.051 ug/l < 0.051 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.053 ug/l < 0.53 ug/l < 0.52 ug/l < 0.053 ug/l < 0.053 ug/l

< 0.0034 ug/l 0.02 ug/l 0.0065 ug/l < 0.0034 ug/l 0.0099 b ug/l < 2 ug/l 0.0092 ug/l 0.0092 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.051 ug/l < 0.51 ug/l < 0.51 ug/l < 0.051 ug/l < 0.051 ug/l

< 0.10 ug/l < 0.10 ug/l < 0.10 ug/l < 0.052 ug/l < 0.52 ug/l < 0.51 ug/l < 0.052 ug/l < 0.052 ug/l

< 0.0034 ug/l 0.015 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.015 b ug/l < 3.0 ug/l 0.0073 ug/l 0.0044 ug/l

< 0.0034 ug/l 0.014 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 b ug/l < 3.0 ug/l 0.0060 ug/l 0.0047 ug/l

< 0.0034 ug/l 0.0080 ug/l < 0.016 ug/l < 0.0034 ug/l 0.014 b ug/l < 1.0 ug/l 0.0039 b ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.010 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0080 b ug/l < 1.0 ug/l 0.0068 ug/l 0.0041 ug/l

< 0.0033 ug/l 0.011 ug/l < 0.021 ug/l < 0.0033 ug/l 0.015 b ug/l < 0.97 ug/l < 0.0052 ug/l 0.0054 ug/l
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Table A-4
1984-2016 Upper Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

S-1A 10/05/2010 N

S-1A 10/11/2011 N

S-1A 10/11/2011 FD

S-1A 10/16/2012 N

S-1A 10/08/2013 N

S-1A 10/15/2014 N

S-1A 10/06/2015 N

S-1A 10/13/2016 N

S-2 3/01/2006 N

S-2 3/01/2006 FD

S-2 10/21/2006 N

S-2 11/08/2007 N

S-2 10/14/2008 N

S-2 9/30/2009 N

S-2 10/05/2010 N

S-2 10/11/2011 N

S-2 10/16/2012 N

S-2 10/08/2013 N

S-2 10/08/2013 FD

S-2 10/15/2014 N

S-2 10/06/2015 N

S-2 10/13/2016 N

See Table 3-18 for data qualifiers 

Dibenz(a,h)

anthracene Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0034 ug/l 0.011 ug/l < 0.016 ug/l < 0.0034 ug/l 0.024 b ug/l < 1.0 ug/l < 0.0053 ug/l 0.0047 ug/l

< 0.0036 ug/l 0.0076 ug/l < 0.017 ug/l < 0.0036 ug/l 0.060 ug/l < 1.1 ug/l < 0.0043 ug/l 0.0053 ug/l

< 0.0033 ug/l 0.0078 ug/l < 0.014 ug/l < 0.0033 ug/l 0.014 b ug/l < 0.97 ug/l < 0.0044 ug/l 0.0047 ug/l

< 0.0035 h ug/l 0.0050 h ug/l < 0.017 h ug/l < 0.0035 h ug/l 0.020 bh ug/l < 1.1 h ug/l 0.0044 h ug/l 0.0054 h ug/l

< 0.0034 ug/l 0.0070 ug/l < 0.018 ug/l < 0.0034 ug/l 0.0098 b ug/l < 1.0 ug/l 0.0064 * ug/l 0.0057 ug/l

< 0.0034 ug/l 0.0042 ug/l < 0.013 ug/l < 0.0034 ug/l 0.0074 b ug/l < 1.0 ug/l 0.0038 ug/l 0.0052 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.012 * ug/l < 0.0033 ug/l 0.0047 ug/l < 0.97 ug/l < 0.0033 * ug/l 0.0047 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0091 ug/l < 0.29 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.00098 ug/l 0.023 ug/l 0.0075 ug/l 0.0025 j ug/l 0.018 b ug/l < 0.011 ug/l 0.011 ug/l 0.011 ug/l

< 0.00098 ug/l 0.027 ug/l 0.0069 ug/l 0.0034 ug/l 0.019 b ug/l < 0.011 ug/l 0.013 ug/l 0.012 ug/l

< 0.0034 ug/l 0.018 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.019 b ug/l < 3.0 ug/l 0.0094 ug/l 0.0090 ug/l

< 0.0034 ug/l 0.0084 ug/l < 0.016 ug/l < 0.0034 ug/l 0.013 ug/l < 0.99 ug/l 0.0068 b ug/l 0.0049 ug/l

< 0.0033 ug/l 0.0068 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.014 b ug/l < 0.95 ug/l < 0.0033 ug/l 0.0034 ug/l

< 0.0033 ug/l 0.0068 ug/l < 0.019 ug/l < 0.0033 ug/l 0.014 b ug/l < 0.97 ug/l 0.0045 ug/l 0.0036 ug/l

< 0.0034 ug/l 0.0051 ug/l < 0.016 ug/l < 0.0034 ug/l 0.024 b ug/l < 0.98 ug/l 0.0043 ug/l 0.0040 ug/l

< 0.0033 ug/l 0.0057 ug/l < 0.016 ug/l < 0.0033 ug/l 0.039 ug/l < 0.96 ug/l < 0.0041 ug/l 0.0047 ug/l

< 0.0042 h ug/l 0.065 h ug/l 0.077 h ug/l 0.0082 h ug/l 0.39 h ug/l < 6.1 h ug/l 0.060 h ug/l 0.050 h ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.019 ug/l < 0.0034 ug/l 0.045 b ug/l < 1.0 ug/l 0.0054 * ug/l 0.0038 ug/l

< 0.0035 ug/l < 0.0035 ug/l < 0.020 ug/l < 0.0035 ug/l 0.015 b ug/l < 1.1 ug/l 0.0061 * ug/l 0.0038 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.013 ug/l < 0.0034 ug/l 0.014 b ug/l < 1.0 ug/l 0.0043 ug/l 0.0045 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.013 * ug/l < 0.0033 ug/l 0.0045 ug/l < 0.97 ug/l 0.0035 ug/l 0.0037 ug/l

< 0.0033 ug/l < 0.0033 ug/l 0.012 ug/l < 0.0033 ug/l 0.0067 ug/l < 0.29 ug/l 0.0040 ug/l < 0.0033 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene
Dibenz(a,h)

anthracene

Location Date
Sample 

Type

W207 3/28/1985 N 1.4 ug/l 15 ug/l < 0.050 ug/l 0.14 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.050 ug/l < 0.070 ug/l

W207 5/16/1985 N 2.0 ug/l 16 ug/l < 0.50 ug/l 1.2 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l

W207 6/03/1986 N

0.018 ug/l

0.022 ug/l

7.4 ug/l

8.7 ug/l

0.033 ug/l

< 0.0040 ug/l

0.150 ug/l

0.120 ug/l

0.0087 ug/l

< 0.0040 ug/l

< 0.0020 ug/l

< 0.0040 ug/l

< 0.0020 ug/l

< 0.0040 ug/l

< 0.0020 ug/l

< 0.0040 ug/l

< 0.0020 ug/l

< 0.0040 ug/l

0.022 c ug/l

< 0.0040 ug/l

< 0.0028 ug/l

< 0.0056 ug/l

W207 7/29/1987 N < 6 ug/l 11 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

W207 11/04/1987 N < 0.25 ug/l 14.0 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l

W207 2/23/1988 N < 6.0 ug/l 14 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W207 10/06/1988 N < 6.0 ug/l 12 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W209 1/29/1985 N 0.035 ug/l 0.80 ug/l 0.42 ug/l 0.020 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0050 ug/l 0.071 ug/l < 0.0050 ug/l < 0.0050 ug/l < 0.0070 ug/l

W209 5/07/1985 N 0.0055 ug/l 0.13 ug/l 0.049 ug/l 0.0051 ug/l 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0013 c ug/l < 0.0014 ug/l

W209 6/04/1986 N 0.0034 ug/l 0.062 ug/l 0.0052 ug/l 0.0025 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.012 c ug/l < 0.0010 ug/l ND c ug/l 0.020 c ug/l < 0.0014 ug/l

W209 7/29/1987 N 0.0023 ug/l 0.031 ug/l 0.0025 ug/l 0.0019 ug/l 0.0018 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0035 c ug/l < 0.0014 ug/l

W209 11/03/1987 N 0.0062 ug/l 0.071 ug/l 0.0073 ug/l 0.0014 ug/l 0.0015 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0042 c ug/l < 0.0014 ug/l

W209 2/23/1988 N < 0.020 ug/l 0.020 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.014 ug/l

W209 10/05/1988 N 0.0057 ug/l 0.021 ug/l 0.0035 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0028 ug/l

W223 7/22/1986 N < 1.0 ug/l 6.1 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.50 ug/l < 0.70 ug/l

W223 9/24/1986 N
< 0.016 ug/l

< 1.0 ug/l

6.4 ug/l

5.4 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.011 ug/l

< 0.7 ug/l

W223 12/11/1986 N < 0.6 ug/l 5.7 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l

W223 3/19/1987 N < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l

W223 5/06/1987 N < 0.5 ug/l 13 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W223 7/29/1987 N < 10 ug/l 4.7 pp ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W223 11/04/1987 N < 6 ug/l 14 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

W223 2/25/1988 N < 6.0 ug/l 39 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W223 10/06/1988 N < 6.0 ug/l 72 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W223 12/12/1988 N < 6.0 ug/l 20 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l

W223 2/28/1989 N < 0.006 ug/l 0.068 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W223 8/04/1989 N < 6 ug/l 13 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

W223 5/02/1990 N < 6 ug/l 29 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l

W223 10/31/1990 N < 0.16 ug/l 4.5 ug/l < 0.080 ug/l < 0.080 ug/l < 0.080 ug/l < 0.080 ug/l < 0.080 ug/l < 0.080 ug/l < 0.080 ug/l < 0.080 ug/l < 0.11 ug/l

W223 10/17/1991 N 0.0088 ug/l 1.1 ug/l 0.021 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0060 ug/l < 0.0030 ug/l

W223 10/13/1992 N
< 0.036 ug/l

< 0.021 ug/l

1.0 ug/l

0.59 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.072 ug/l

< 0.042 ug/l

< 0.036 ug/l

< 0.021 ug/l

W223 10/20/1993 N < 0.0240 ug/l 0.466 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0480 ug/l < 0.0240 ug/l

W223 9/29/1994 N
< 0.060 ug/l

< 0.048 ug/l

1.3 ug/l

1.1 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

W223 10/19/1995 N 0.008 ug/l 0.016 ug/l < 0.006 ug/l < 0.006 ug/l 0.007 ug/l 0.010 ug/l 0.011 ug/l 0.007 ug/l 0.008 ug/l 0.014 c ug/l < 0.006 ug/l

W223 10/03/1996 N < 0.030 ug/l 0.32 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l < 0.030 ug/l

Parameter
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene
Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W223 10/02/1997 N 0.014 b ug/l 0.098 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 ug/l 0.004 ug/l 0.005 ug/l 0.005 ug/l 0.004 ug/l 0.005 c ug/l < 0.003 ug/l

W223 11/20/1998 N 0.005 ug/l 0.22 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W223 11/18/1999 N 0.010 jb ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.006 ug/l 0.004 ug/l 0.005 ug/l 0.005 ug/l < 0.003 ug/l

W223 9/28/2000 N 0.005 b ug/l 0.11 ug/l 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 0.003 ug/l

W223 10/16/2001 N < 0.0033 ug/l 0.088 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W223 11/01/2002 N < 0.0034 ug/l < 0.0034 ug/l 0.0048 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W223 6/07/2003 N < 0.0034 ug/l 0.023 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W252 5/06/1987 N < 0.5 ug/l 0.7 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W252 7/30/1987 N
< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

W252 2/25/1988 N 0.012 ug/l 0.17 ug/l 0.0074 ug/l 0.0019 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0019 c ug/l < 0.0014 ug/l

W252 10/06/1988 N 0.023 ug/l 0.26 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.014 ug/l

W252 12/09/1988 N 0.031 ug/l 0.33 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0028 ug/l

W252 2/28/1989 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W252 8/04/1989 N 0.051 ug/l 0.14 ug/l < 0.010 ug/l 1.9 ug/l 0.027 ug/l 0.013 ug/l 0.055 c ug/l 0.012 ug/l 0.055 c ug/l 0.071 c ug/l < 0.014 ug/l

W252 5/02/1990 N 0.0029 s ug/l 0.043 ug/l < 0.0010 ug/l 0.058 ug/l 0.0026 ug/l 0.0020 ug/l 0.0064 c ug/l < 0.0010 ug/l 0.0064 c ug/l 0.011 c ug/l < 0.0014 ug/l

W252 10/31/1990 N 0.0098 b ug/l 0.043 ug/l 0.0019 ug/l 0.22 ug/l 0.0085 ug/l 0.0061 ug/l 0.041 c ug/l 0.011 ug/l 0.041 c ug/l 0.10 c ug/l 0.0027 ug/l

W252 10/17/1991 N 0.20 ug/l 0.38 ug/l < 0.036 ug/l 0.49 ug/l 0.080 ug/l < 0.036 ug/l < 0.072 ug/l < 0.036 ug/l < 0.072 ug/l 0.097 c ug/l < 0.036 ug/l

W252 10/16/1992 N 32 ug/l 14 ug/l < 6 ug/l 11 ug/l 2 j ug/l < 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l 4 jc ug/l < 6 ug/l

W252 10/20/1993 N 0.240 b ug/l 0.407 ug/l < 0.0840 ug/l 1.430 ug/l 0.371 ug/l 0.182 ug/l < 0.0840 ug/l < 0.0840 ug/l < 0.0840 ug/l 0.502 c ug/l < 0.0840 ug/l

W252 10/10/1994 N 0.063 ug/l 0.17 ug/l < 0.042 ug/l 0.68 ug/l 0.13 ug/l 0.041 j ug/l 0.043 ug/l < 0.042 ug/l < 0.042 ug/l 0.50 c ug/l < 0.042 ug/l

W252 10/20/1995 N < 0.078 ug/l 0.15 ug/l < 0.078 ug/l 0.73 ug/l 0.13 ug/l < 0.078 ug/l < 0.078 ug/l < 0.078 ug/l < 0.078 ug/l 0.34 c ug/l < 0.078 ug/l

W252 10/02/1996 N 0.022 ug/l 0.074 ug/l 0.007 ug/l 0.18 ug/l 0.065 ug/l 0.057 ug/l 0.073 ug/l 0.031 ug/l 0.057 ug/l 0.18 c ug/l < 0.003 ug/l

W252 10/03/1997 N 0.006 ug/l 0.007 ug/l < 0.003 ug/l 0.063 ug/l 0.024 ug/l 0.010 ug/l 0.025 ug/l 0.008 ug/l 0.014 ug/l 0.12 c ug/l < 0.003 ug/l

W252 11/18/1998 N 0.015 ug/l 0.002 j ug/l < 0.003 ug/l 0.057 ug/l 0.019 ug/l 0.010 ug/l 0.012 ug/l -- 0.010 ug/l 0.085 c ug/l < 0.003 ug/l

W252N 12/10/1999 N 0.044 ug/l 0.066 ug/l 0.003 ug/l 0.14 ug/l 0.015 ug/l < 0.003 ug/l 0.005 ug/l 0.005 b ug/l 0.003 ug/l 0.010 ug/l < 0.003 ug/l

W252N 9/27/2000 N 0.015 b ug/l 0.023 ug/l < 0.003 ug/l 0.11 ug/l 0.009 ug/l < 0.003 ug/l 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l 0.018 b ug/l < 0.003 ug/l

W252N 10/18/2001 N 0.0075 b ug/l 0.0059 ug/l < 0.0034 ug/l 0.012 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0051 ug/l < 0.0034 ug/l

W252N 11/01/2002 N 0.0046 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 ug/l 0.0037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0050 ug/l < 0.0034 ug/l

W252N 12/21/2003 N 0.044 ug/l 0.0093 ug/l < 0.0034 ug/l 0.0038 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0044 ug/l < 0.0034 ug/l

W252N 10/20/2004 N 0.0077 b ug/l 0.0055 ug/l < 0.0034 ug/l 0.015 ug/l 0.0061 ug/l 0.0039 ug/l 0.0061 ug/l 0.0048 ug/l 0.0057 ug/l 0.015 ug/l < 0.0034 ug/l

W252N 11/10/2005 N 0.0049 ug/l 0.0042 ug/l 0.0056 ug/l 0.011 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0038 ug/l < 0.0034 ug/l

W252N 10/21/2006 N 0.0084 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0040 ug/l < 0.0034 ug/l

W252N 11/08/2007 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0075 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W252N 10/10/2008 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0082 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W252N 9/30/2009 N < 0.0035 ug/l 0.0042 ug/l < 0.0035 ug/l 0.013 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W252N 10/06/2010 N 0.0038 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.0071 ug/l 0.0050 ug/l < 0.0036 ug/l 0.0061 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.010 ug/l < 0.0036 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene
Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W252N 10/15/2011 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0062 ug/l 0.0045 ug/l < 0.0034 ug/l 0.0041 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W252N 10/19/2012 N < 0.0036 h ug/l < 0.0036 h ug/l < 0.0036 h ug/l 0.0048 h ug/l 0.0050 h ug/l < 0.0036 h ug/l 0.0081 h ug/l 0.0048 h ug/l 0.0068 h ug/l 0.011 h ug/l 0.0042 h ug/l

W252N 10/09/2013 N < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.0088 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

W252N 10/16/2014 N 0.0045 ug/l 0.010 ug/l < 0.0036 ug/l 0.0078 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

W252N 10/08/2015 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W252N 10/19/2016 N 0.0054 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.010 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W253 5/06/1987 N
68 ug/l

< 125 ug/l

210 ug/l

190 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

W253 11/05/1987 N < 150 ug/l 160 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l < 150 ug/l

W253 2/29/1988 N < 600.0 ug/l 240 pp ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l < 600.0 ug/l

W253 2/27/1989 N < 250 ug/l < 250 pp ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l < 250 ug/l

W253 5/04/1990 N 18 j ug/l 56 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l < 30 ug/l

W253 10/30/1990 N 47 j ug/l 92 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l < 80 ug/l

W253 12/03/1992 N < 10 ug/l 11 * ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W253 10/18/1993 N < 50 ug/l 26 j ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W253 9/28/1994 N 1 j ug/l 16 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W253 10/18/1995 N < 1.5 ug/l 16 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l < 1.5 ug/l

W253 10/02/1996 N < 10 ug/l 11 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W253 10/01/1997 N < 10 ug/l 14 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W253 9/26/2000 N < 9.6 ug/l 18 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

W253 10/16/2001 N < 9.6 ug/l 25 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

W253 11/01/2002 N < 9.6 ug/l 19 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

W253 12/16/2003 N < 9.8 ug/l 13 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l

W253 10/29/2004 N 0.012 b ug/l 12 ug/l 0.097 ug/l 0.025 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W253 11/12/2005 N 0.016 ug/l 13 ug/l 0.11 ug/l 0.043 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0036 ug/l < 0.0034 ug/l

W253 10/18/2006 N 0.014 ug/l 11 ug/l 0.081 ug/l 0.025 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W253 11/13/2007 N 0.0060 b ug/l 4.8 ug/l 0.056 ug/l 0.017 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W253 10/16/2008 N 0.012 ug/l 10 ug/l 0.061 ug/l 0.019 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W253 10/02/2009 N 0.0083 ug/l 9.2 ug/l 0.051 ug/l < 0.025 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W253 10/12/2010 N 0.0078 ug/l 11 ug/l < 0.042 ug/l < 0.026 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W253 10/16/2011 N 0.0070 ug/l 9.2 ug/l 0.037 ug/l 0.045 ug/l 0.11 ug/l 0.060 ug/l 0.10 ug/l 0.027 ug/l 0.037 ug/l 0.031 ug/l 0.0082 ug/l

W253 10/18/2012 N < 0.0035 ug/l 6.2 ug/l 0.062 ug/l 0.025 ug/l 0.0083 ug/l 0.0061 ug/l 0.0089 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W253 10/11/2013 N 0.0081 ug/l 7.5 ug/l 0.047 * ug/l 0.034 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W253 10/21/2014 N 0.28 ug/l 20 ug/l 0.22 ug/l 0.052 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W253 10/14/2015 N 0.89 ug/l 17 ug/l 0.53 ug/l 0.059 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W253 10/11/2016 N 0.013 ug/l 10 ug/l 0.12 ug/l 0.049 ug/l < 0.0065 ug/l < 0.0065 ug/l < 0.0065 c ug/l < 0.0065 ug/l < 0.0065 ug/l < 0.0065 ug/l < 0.0065 ug/l

W254 5/06/1987 N 0.0049 ug/l < 0.0033 ug/l < 0.0025 ug/l 0.112 ug/l 0.0034 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l < 0.0025 ug/l 0.024 c ug/l < 0.0035 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene
Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W254 7/28/1987 N 0.0021 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0028 c ug/l < 0.0014 ug/l

W254 2/23/1988 N 0.033 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0014 c ug/l < 0.0014 ug/l

W254 10/05/1988 N 0.0059 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W254 8/04/1989 N 0.014 ug/l 0.036 ug/l < 0.0020 ug/l 0.13 ug/l 0.0089 ug/l 0.0075 ug/l 0.020 c ug/l 0.0080 ug/l 0.020 c ug/l 0.019 c ug/l < 0.0028 ug/l

W254 5/02/1990 N < 0.040 ug/l < 0.026 ug/l < 0.020 ug/l 1.1 ug/l 0.085 ug/l < 0.020 ug/l 0.10 c ug/l < 0.020 ug/l 0.10 c ug/l 0.028 c ug/l < 0.028 ug/l

W254 10/31/1990 N 0.020 b ug/l 0.013 b ug/l < 0.0040 ug/l 0.50 ug/l 0.041 ug/l 0.011 ug/l 0.056 c ug/l 0.0084 ug/l 0.056 c ug/l 0.10 c ug/l < 0.0056 ug/l

W254 10/17/1991 N < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l 0.24 ug/l < 0.024 ug/l 0.047 ug/l 0.17 c ug/l 0.036 ug/l 0.17 c ug/l < 0.048 ug/l < 0.024 ug/l

W254 10/14/1992 N 0.010 b ug/l 0.016 ug/l < 0.0030 ug/l 0.085 ug/l 0.0071 ug/l < 0.0030 ug/l 0.0041 ug/l < 0.0030 ug/l 0.0030 ug/l 0.030 c ug/l < 0.0030 ug/l

W254 10/20/1993 N 0.0175 b ug/l 0.00759 ug/l < 0.00600 ug/l 0.114 ug/l 0.0172 ug/l 0.00659 ug/l 0.0163 ug/l 0.00835 ug/l 0.0104 ug/l 0.0162 c ug/l < 0.00600 ug/l

W254 9/30/1994 N 0.015 b ug/l 0.018 ug/l < 0.003 ug/l 0.14 ug/l 0.016 ug/l 0.019 ug/l 0.044 ug/l 0.020 ug/l 0.030 ug/l 0.074 c ug/l 0.007 ug/l

W254 10/20/1995 N 0.016 ug/l 0.023 ug/l < 0.006 ug/l 0.073 ug/l 0.023 ug/l 0.009 ug/l 0.032 ug/l 0.010 ug/l < 0.006 ug/l 0.13 c ug/l < 0.006 ug/l

W254 10/02/1996 N 0.010 ug/l 0.078 ug/l < 0.003 ug/l 0.025 ug/l 0.014 ug/l < 0.003 ug/l 0.006 ug/l < 0.003 ug/l 0.006 ug/l 0.021 c ug/l < 0.003 ug/l

W254 10/03/1997 N 0.006 ug/l 0.025 ug/l < 0.003 ug/l 0.080 ug/l 0.035 ug/l 0.015 ug/l 0.021 ug/l 0.010 ug/l 0.014 ug/l 0.069 c ug/l < 0.003 ug/l

W254 11/19/1998 N 0.005 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W254 11/18/1999 N 0.013 jb ug/l 0.005 ug/l 0.004 ug/l 0.028 b ug/l 0.021 ug/l 0.019 ug/l 0.070 ug/l 0.029 ug/l 0.045 ug/l 0.11 ug/l 0.006 ug/l

W254 9/27/2000 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 b ug/l < 0.003 ug/l 0.003 ug/l 0.011 b ug/l < 0.003 ug/l

W254 10/18/2001 N 0.0065 b ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/30/2002 N 0.0091 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0053 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0063 ug/l < 0.0034 ug/l

W254 12/21/2003 N 0.019 b ug/l 0.0042 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/20/2004 N 0.012 b ug/l 0.0068 ug/l < 0.0034 ug/l 0.0093 ug/l 0.0054 ug/l 0.0054 ug/l 0.020 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 ug/l < 0.0034 ug/l

W254 11/10/2005 N 0.0072 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/20/2006 N < 0.0038 ug/l < 0.0038 ug/l < 0.0038 ug/l 0.0053 ug/l < 0.0038 ug/l < 0.0038 ug/l 0.0042 ug/l < 0.0038 ug/l < 0.0038 ug/l 0.0048 ug/l < 0.0038 ug/l

W254 11/08/2007 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/10/2008 N < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W254 9/29/2009 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0045 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W254 9/29/2009 FD < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0055 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/06/2010 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0044 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W254 10/14/2011 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/17/2012 N < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l 0.0046 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l

W254 10/17/2012 FD < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l 0.0045 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l

W254 10/09/2013 N 0.0053 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0082 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/16/2014 N < 0.0034 ug/l 0.011 ug/l < 0.0034 ug/l 0.0050 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/08/2015 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/08/2015 FD < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0054 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W254 10/18/2016 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0097 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W255 12/29/1988 N < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l < 2000 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene
Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W255 2/27/1989 N < 500 pp ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l

W255 8/03/1989 N 130 ug/l 120 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l

W255 10/30/1990 N
63 ug/l

69 j ug/l

120 ug/l

130 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

< 50 ug/l

< 100 ug/l

W255 10/17/1991 N 110 ug/l 330 ug/l < 50 ug/l 20 j ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

W255 10/18/1993 N 58 j ug/l 120 ug/l < 100 ug/l 21 j ug/l 71 j ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l < 100 ug/l

W255 9/28/1994 N 300 j ug/l 1100 ug/l < 350 ug/l 460 ug/l 1300 ug/l 720 ug/l 820 ug/l 240 j ug/l 690 ug/l 610 c ug/l 92 j ug/l

W255 10/24/1995 N 110 ug/l 170 ug/l 4.4 ug/l 13 ug/l 4.6 ug/l < 3.6 ug/l < 3.6 ug/l < 3.6 ug/l < 3.6 ug/l 3.7 c ug/l < 3.6 ug/l

W255 10/02/1996 N 85 j ug/l 130 j ug/l < 500 ug/l 120 j ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l < 500 ug/l

W255 10/01/1997 N 81 j ug/l 140 j ug/l 5 j ug/l 4 j ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l

W255 11/18/1998 N 61 j ug/l 140 j ug/l < 200 ug/l < 200 ug/l < 200 ug/l < 200 ug/l < 200 ug/l -- < 200 ug/l < 200 ug/l < 200 ug/l

W255 1/14/2000 N 55 ug/l 210 ug/l 6 j ug/l 4 j ug/l 1 j ug/l 0.7 j ug/l 0.7 j ug/l < 10 ug/l 0.6 j ug/l 0.8 j ug/l < 10 ug/l

W255 9/26/2000 N 180 e ug/l 260 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

W255 10/16/2001 N 98 ug/l 190 ug/l < 9.8 ug/l 14 ug/l 10 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l

W255 11/01/2002 N 140 ug/l 290 ug/l < 9.6 ug/l 31 ug/l 53 ug/l 28 ug/l 32 ug/l 9.8 ug/l 22 ug/l 25 ug/l < 9.6 ug/l

W255 12/16/2003 N 92 ug/l 170 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l < 9.6 ug/l

W255 10/29/2004 N 79 ug/l 190 ug/l 4.5 ug/l 7.0 ug/l 1.7 ug/l 0.5 ug/l 0.98 ug/l < 0.17 ug/l 0.28 ug/l 0.45 ug/l < 0.17 ug/l

W255 11/12/2005 N 45 ug/l 130 ug/l 5.2 ug/l 9.5 ug/l 4.7 ug/l 2.1 ug/l 1.6 ug/l 0.53 ug/l 3.6 ug/l 2.7 ug/l < 0.17 ug/l

W255 10/18/2006 N 80 ug/l 220 ug/l 5.7 ug/l 11 ug/l 16 ug/l 9.0 ug/l 11 ug/l 3.2 ug/l 8.2 ug/l 8.0 ug/l 1.0 ug/l

W255 11/13/2007 N 180 ug/l 710 ug/l 28 ug/l 210 ug/l 730 ug/l 440 ug/l 700 ug/l 160 ug/l 230 ug/l 200 ug/l 51 ug/l

W255 10/16/2008 N 63 ug/l 150 ug/l 4.3 ug/l 4.2 ug/l 3.2 ug/l 1.5 ug/l 2.4 ug/l 0.51 ug/l 0.77 ug/l 1.6 ug/l 0.17 ug/l

W255 10/02/2009 N 89 ug/l 260 ug/l 6.4 ug/l 16 ug/l 34 ug/l 21 ug/l 34 ug/l 7.6 ug/l 11 ug/l 11 ug/l 2.4 ug/l

W255 10/12/2010 N 83 ug/l 210 ug/l 5.7 ug/l 7.9 ug/l 9.9 ug/l 6.3 ug/l 7.8 ug/l 1.6 ug/l 4.3 ug/l 4.1 ug/l 0.58 ug/l

W255 10/16/2011 N 68 ug/l 230 ug/l 4.8 ug/l 11 ug/l 16 ug/l 7.8 ug/l 13 ug/l 2.9 ug/l 4.2 ug/l 10 ug/l 1.0 ug/l

W255 10/18/2012 N 71 ug/l 250 ug/l 5.0 ug/l 8.7 ug/l 12 ug/l 7.4 ug/l 10 ug/l 2.0 ug/l 3.3 ug/l 3.5 ug/l 0.72 ug/l

W255 10/11/2013 N 93 ug/l 240 ug/l 4.6 ug/l 5.1 ug/l 1.2 ug/l 0.31 ug/l 0.51 ug/l 0.093 ug/l 0.15 ug/l 0.48 ug/l < 0.034 ug/l

W255 10/21/2014 N 100 ug/l 200 ug/l 6.3 ug/l 6.9 ug/l 8.9 ug/l 4.6 ug/l 6.7 ug/l 1.6 ug/l 2.3 ug/l 3.5 ug/l 0.55 ug/l

W255 10/14/2015 N 110 ug/l 260 ug/l 6.2 ug/l 8.0 ug/l 6.8 ug/l 3.1 ug/l 5.4 c ug/l 1.2 ug/l 2.5 ug/l 4.7 ug/l 0.35 ug/l

W255 10/11/2016 N 110 ug/l 210 ug/l 5.0 ug/l 10 ug/l 17 ug/l 9.2 ug/l 14 c ug/l 3.3 ug/l 4.7 ug/l 9.6 ug/l 1.2 ug/l

See Table 3-18 for data qualifiers and footnotes.
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

W207 3/28/1985 N

W207 5/16/1985 N

W207 6/03/1986 N

W207 7/29/1987 N

W207 11/04/1987 N

W207 2/23/1988 N

W207 10/06/1988 N

W209 1/29/1985 N

W209 5/07/1985 N

W209 6/04/1986 N

W209 7/29/1987 N

W209 11/03/1987 N

W209 2/23/1988 N

W209 10/05/1988 N

W223 7/22/1986 N

W223 9/24/1986 N

W223 12/11/1986 N

W223 3/19/1987 N

W223 5/06/1987 N

W223 7/29/1987 N

W223 11/04/1987 N

W223 2/25/1988 N

W223 10/06/1988 N

W223 12/12/1988 N

W223 2/28/1989 N

W223 8/04/1989 N

W223 5/02/1990 N

W223 10/31/1990 N

W223 10/17/1991 N

W223 10/13/1992 N

W223 10/20/1993 N

W223 9/29/1994 N

W223 10/19/1995 N

W223 10/03/1996 N

Parameter Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

0.38 ug/l 0.85 ug/l < 0.085 ug/l 0.48 ug/l 15 ug/l 2.0 ug/l 0.29 ug/l

< 0.50 ug/l 7.3 ug/l < 0.50 ug/l < 0.50 ug/l 15 ug/l 1.2 ug/l < 0.50 ug/l

0.250 ug/l

0.240 ug/l

0.270 ug/l

0.310 ug/l

< 0.0034 ug/l

< 0.0068 ug/l

0.028 s ug/l

0.049 s ug/l

5.5 ug/l

< 5 ug/l

0.030 ug/l

0.150 ug/l

0.190 ug/l

0.150 ug/l

< 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l 12 s ug/l < 6 ug/l < 6 ug/l

< 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 6 ug/l < 0.25 ug/l < 0.25 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6 ug/l < 6.0 ug/l < 6.0 ug/l

< 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6.0 ug/l < 6 ug/l < 6.0 ug/l < 6.0 ug/l

0.022 ug/l 0.20 ug/l < 0.0085 ug/l 1.3 ug/l 16 ug/l 0.25 ug/l 0.027 ug/l

0.039 ug/l 0.034 ug/l < 0.0017 ug/l 0.17 ug/l < 5 ug/l 0.10 ug/l 0.028 ug/l

0.057 ug/l 0.0039 ug/l < 0.0017 ug/l 0.029 s ug/l < 5 ug/l 0.0098 ug/l 0.041 ug/l

0.0078 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.005 ug/l 6.2 s ug/l 0.0042 ug/l 0.010 ug/l

0.0069 ug/l 0.0083 ug/l < 0.0017 ug/l 0.033 ug/l < 6 ug/l 0.0064 ug/l 0.0082 ug/l

< 0.010 ug/l < 0.014 ug/l < 0.017 ug/l 0.045 ug/l < 6 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.019 ug/l < 6 ug/l < 0.0020 ug/l 0.0024 ug/l

< 0.50 ug/l 1.7 ug/l < 0.90 ug/l 0.70 ug/l < 5 ug/l < 0.50 ug/l < 0.50 ug/l

< 0.0080 ug/l

< 0.5 ug/l

1.4 ug/l

1.1 ug/l

< 0.013 ug/l

< 0.9 ug/l

0.74 ug/l

0.6 ug/l

< 5 ug/l

< 5 ug/l

0.19 ug/l

< 0.5 ug/l

< 0.0080 ug/l

< 0.5 ug/l

< 0.6 ug/l 1.4 ug/l < 0.6 ug/l 0.8 ug/l < 5 ug/l < 0.6 ug/l < 0.6 ug/l

< 0.6 ug/l < 0.6 ug/l < 0.6 ug/l < 0.6 ug/l 490 ug/l < 0.6 ug/l < 0.6 ug/l

< 0.5 ug/l 2.1 ug/l < 0.5 ug/l 1.2 ug/l < 24 ug/l < 0.5 ug/l < 0.5 ug/l

< 10 ug/l < 10 ug/l < 10 ug/l < 10 ug/l 280 ug/l < 10 ug/l < 10 ug/l

< 6 ug/l < 6 ug/l < 6 ug/l < 6 ug/l 110 ug/l < 6 ug/l < 6 ug/l

< 6.0 ug/l 10 ug/l < 6.0 ug/l < 6.0 pp ug/l 640 ug/l < 6.0 ug/l < 6.0 ug/l

< 6.0 ug/l 26 ug/l < 6.0 ug/l 6.4 ug/l 300 ug/l 6.0 ug/l < 6.0 ug/l

< 6.0 ug/l 12 ug/l < 6.0 ug/l < 6.0 pp ug/l 580 ug/l < 6.0 pp ug/l < 6.0 ug/l

< 0.006 ug/l 0.016 ug/l < 0.006 ug/l 0.012 ug/l 1200 ug/l < 0.006 pp ug/l < 0.006 ug/l

< 6 ug/l < 6 pp ug/l < 6 ug/l < 6 ug/l < 5 ug/l < 6 ug/l < 6 ug/l

< 6 ug/l 11 ug/l < 6 ug/l 2 j ug/l 32 ug/l 2 j ug/l < 6 ug/l

< 0.080 ug/l 1.3 ug/l < 0.14 ug/l 0.27 ug/l < 6 ug/l 0.38 ug/l < 0.080 ug/l

0.0033 ug/l 0.33 ug/l < 0.0030 ug/l 0.012 b ug/l < 6 ug/l 0.0088 ug/l 0.0032 ug/l

< 0.036 ug/l

< 0.021 ug/l

0.44 ug/l

0.23 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.048 ug/l

< 0.028 ug/l

< 6 ug/l

< 6 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.036 ug/l

< 0.021 ug/l

< 0.0240 ug/l 0.203 ug/l < 0.0240 ug/l < 0.0320 ug/l < 6 ug/l < 0.0240 ug/l < 0.0240 ug/l

< 0.060 ug/l

< 0.048 ug/l

0.26 ug/l

0.22 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 3 * ug/l

< 3 ug/l

< 0.060 ug/l

< 0.048 ug/l

< 0.060 ug/l

< 0.048 ug/l

0.031 ug/l < 0.006 ug/l < 0.006 ug/l 0.016 b ug/l 2 j ug/l 0.008 b ug/l 0.034 ug/l

< 0.030 ug/l 0.089 ug/l < 0.030 ug/l 0.26 b ug/l < 3 ug/l < 0.030 ug/l < 0.030 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W223 10/02/1997 N

W223 11/20/1998 N

W223 11/18/1999 N

W223 9/28/2000 N

W223 10/16/2001 N

W223 11/01/2002 N

W223 6/07/2003 N

W252 5/06/1987 N

W252 7/30/1987 N

W252 2/25/1988 N

W252 10/06/1988 N

W252 12/09/1988 N

W252 2/28/1989 N

W252 8/04/1989 N

W252 5/02/1990 N

W252 10/31/1990 N

W252 10/17/1991 N

W252 10/16/1992 N

W252 10/20/1993 N

W252 10/10/1994 N

W252 10/20/1995 N

W252 10/02/1996 N

W252 10/03/1997 N

W252 11/18/1998 N

W252N 12/10/1999 N

W252N 9/27/2000 N

W252N 10/18/2001 N

W252N 11/01/2002 N

W252N 12/21/2003 N

W252N 10/20/2004 N

W252N 11/10/2005 N

W252N 10/21/2006 N

W252N 11/08/2007 N

W252N 10/10/2008 N

W252N 9/30/2009 N

W252N 10/06/2010 N

Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

0.015 b ug/l 0.008 b ug/l 0.004 ug/l 0.022 b ug/l < 3 ug/l 0.017 b ug/l 0.014 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.013 ug/l < 3 ug/l 0.005 ug/l 0.005 ug/l

0.011 ug/l < 0.003 ug/l 0.003 ug/l 0.006 jb ug/l < 3 ug/l 0.008 b ug/l 0.006 ug/l

0.012 b ug/l 0.004 b ug/l < 0.003 ug/l 0.013 b ug/l < 3 ug/l 0.007 b ug/l 0.008 b ug/l

0.0058 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0081 b ug/l < 3 ug/l 0.0073 b ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.015 b* ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0042 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l 16 ug/l < 0.5 ug/l < 0.5 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

29 ug/l

19 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

0.023 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.019 ug/l 22 ug/l 0.011 ug/l 0.020 ug/l

0.015 ug/l < 0.014 ug/l < 0.017 ug/l 0.82 ug/l 12 ug/l < 0.010 ug/l 0.013 ug/l

0.013 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.062 ug/l 24 ug/l 0.014 ug/l 0.012 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l < 0.0019 ug/l -- < 0.0010 ug/l < 0.0010 ug/l

0.15 ug/l 0.18 ug/l 0.017 ug/l 0.036 ug/l < 5 ug/l 0.25 ug/l 0.15 ug/l

0.032 ug/l 0.0061 ug/l < 0.0017 ug/l 0.0063 s ug/l -- 0.020 ug/l 0.028 ug/l

0.099 ug/l 0.028 ug/l 0.010 ug/l 0.011 b ug/l < 6 ug/l < 0.0010 ug/l 0.071 ug/l

0.82 ug/l 0.39 ug/l < 0.036 ug/l 0.12 b ug/l 2 j ug/l 1.0 ug/l 0.46 ug/l

10 ug/l 12 ug/l < 6 ug/l 39 ug/l 320 ug/l 20 ug/l 6 ug/l

1.560 ug/l 0.694 ug/l < 0.0840 ug/l < 0.112 ug/l < 6 ug/l 1.650 ug/l 1.310 ug/l

0.97 ug/l 0.27 ug/l < 0.042 ug/l < 0.042 ug/l 2 j ug/l 1.1 ug/l 0.56 ug/l

1.1 ug/l 0.26 ug/l < 0.078 ug/l 0.15 b ug/l 2 j ug/l 1.3 ug/l 0.77 ug/l

0.39 ug/l 0.068 ug/l 0.026 ug/l 0.033 b ug/l 2 j ug/l 0.30 ug/l 0.47 ug/l

0.068 ug/l 0.008 b ug/l 0.007 ug/l 0.008 ug/l < 3 ug/l 0.030 b ug/l 0.058 ug/l

0.12 ug/l 0.026 ug/l < 0.003 ug/l 0.024 ug/l < 3 ug/l 0.038 ug/l 0.13 ug/l

0.13 ug/l 0.065 ug/l 0.004 b ug/l 0.038 b ug/l 9.6 ug/l 0.17 ug/l 0.094 ug/l

0.13 b ug/l 0.028 ug/l < 0.003 ug/l 0.014 b ug/l 15 ug/l 0.12 b ug/l 0.087 b ug/l

0.02 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.015 b ug/l 8.3 ug/l 0.0049 b ug/l 0.017 ug/l

0.049 ug/l 0.0039 ug/l < 0.0034 ug/l 0.0063 b* ug/l 5.2 ug/l 0.022 b ug/l 0.034 ug/l

0.010 ug/l 0.0067 ug/l < 0.0034 ug/l 0.052 b ug/l 12 ug/l 0.010 ug/l 0.011 ug/l

0.015 ug/l 0.0094 ug/l 0.0043 ug/l 0.044 b ug/l 5.6 ug/l 0.015 ug/l 0.022 ug/l

0.019 ug/l 0.0038 ug/l < 0.0034 ug/l 0.0088 b ug/l 2.3 ug/l 0.013 ug/l 0.015 ug/l

0.019 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.018 b ug/l < 3.0 ug/l 0.0087 ug/l 0.017 ug/l

0.015 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0075 ug/l < 1.0 ug/l 0.0061 b ug/l 0.016 ug/l

0.010 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0076 ug/l < 1.0 ug/l 0.0054 ug/l 0.010 ug/l

0.021 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.012 b ug/l < 1.1 ug/l 0.0086 ug/l 0.018 ug/l

0.012 ug/l 0.0079 ug/l < 0.0036 ug/l 0.11 ug/l < 1.1 ug/l 0.019 ug/l 0.012 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W252N 10/15/2011 N

W252N 10/19/2012 N

W252N 10/09/2013 N

W252N 10/16/2014 N

W252N 10/08/2015 N

W252N 10/19/2016 N

W253 5/06/1987 N

W253 11/05/1987 N

W253 2/29/1988 N

W253 2/27/1989 N

W253 5/04/1990 N

W253 10/30/1990 N

W253 12/03/1992 N

W253 10/18/1993 N

W253 9/28/1994 N

W253 10/18/1995 N

W253 10/02/1996 N

W253 10/01/1997 N

W253 9/26/2000 N

W253 10/16/2001 N

W253 11/01/2002 N

W253 12/16/2003 N

W253 10/29/2004 N

W253 11/12/2005 N

W253 10/18/2006 N

W253 11/13/2007 N

W253 10/16/2008 N

W253 10/02/2009 N

W253 10/12/2010 N

W253 10/16/2011 N

W253 10/18/2012 N

W253 10/11/2013 N

W253 10/21/2014 N

W253 10/14/2015 N

W253 10/11/2016 N

W254 5/06/1987 N

Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

0.018 ug/l 0.0035 ug/l < 0.0034 ug/l 0.071 b ug/l < 1.0 ug/l 0.0095 b ug/l 0.014 ug/l

0.012 h ug/l < 0.0036 h ug/l 0.0054 h ug/l 0.032 h ug/l < 1.1 h ug/l 0.0053 h ug/l 0.011 h ug/l

0.0096 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.071 ug/l < 1.1 ug/l 0.0072 ug/l 0.011 ug/l

0.0063 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.031 ug/l < 1.1 ug/l 0.0065 ug/l 0.011 ug/l

0.016 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0039 b ug/l < 0.98 ug/l 0.0057 b ug/l 0.017 ug/l

0.0074 ug/l 0.0066 ug/l < 0.0033 ug/l 0.058 ug/l < 0.29 ug/l 0.012 ug/l 0.0083 ug/l

< 10 ug/l

< 125 ug/l

42 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

3600 ug/l

4000 ug/l

< 120 ug/l

< 120 ug/l

< 10 ug/l

< 125 ug/l

< 10 ug/l

< 125 ug/l

< 150 ug/l < 150 ug/l < 150 ug/l 1900 ug/l < 150 ug/l < 150 ug/l < 150 ug/l

< 600.0 ug/l < 600.0 ug/l < 600.0 ug/l 2200 ug/l 6 ug/l < 600.0 ug/l < 600.0 ug/l

< 250 ug/l < 250 ug/l < 250 ug/l 1700 ug/l -- < 250 ug/l < 250 ug/l

< 30 ug/l 13 j ug/l < 30 ug/l 720 ug/l -- 3 j ug/l < 30 ug/l

< 80 ug/l 25 j ug/l < 80 ug/l 1600 ug/l < 10 ug/l < 80 ug/l < 80 ug/l

< 10 ug/l 3 j* ug/l < 10 ug/l 81 * ug/l < 10 ug/l < 10 ug/l < 10 ug/l

< 50 ug/l < 50 ug/l < 50 ug/l 300 ug/l < 50 ug/l < 50 ug/l < 50 ug/l

< 10 ug/l 3 j ug/l < 10 ug/l 76 ug/l < 10 ug/l 1 j ug/l < 10 ug/l

< 1.5 ug/l 3.4 ug/l < 1.5 ug/l 18 b ug/l < 3 ug/l < 1.5 ug/l < 1.5 ug/l

< 10 ug/l 3 j ug/l < 10 ug/l 25 ug/l < 10 ug/l 1 j ug/l < 10 ug/l

1 j ug/l 3 j ug/l < 10 ug/l 62 ug/l < 50 ug/l 1 j ug/l < 10 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l 67 ug/l < 48 ug/l < 9.6 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l 78 ug/l < 48 ug/l < 9.6 ug/l < 9.6 ug/l

< 9.6 ug/l < 9.6 ug/l < 9.6 ug/l 21 * ug/l < 48 ug/l < 9.6 ug/l < 9.6 ug/l

< 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 9.8 ug/l < 49 ug/l < 9.8 ug/l < 9.8 ug/l

< 0.0035 ug/l 2.4 ug/l < 0.0035 ug/l 1.7 ug/l < 2 * ug/l 0.15 ug/l < 0.0035 ug/l

< 0.0034 ug/l 2.1 ug/l < 0.0034 ug/l 3.3 ug/l < 3.0 ug/l 0.088 ug/l < 0.0034 ug/l

0.0037 ug/l 1.8 ug/l < 0.0034 ug/l 3.7 ug/l < 3.0 ug/l 0.054 ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.91 ug/l < 0.0034 ug/l 0.42 b ug/l < 0.98 ug/l 0.022 ug/l < 0.0034 ug/l

< 0.0034 ug/l 0.63 ug/l < 0.0034 ug/l 1.6 ug/l < 1.0 ug/l 0.016 ug/l < 0.0034 ug/l

< 0.0034 ug/l 1.3 ug/l < 0.0034 ug/l 1.1 ug/l < 1.0 ug/l 0.024 ug/l < 0.0034 ug/l

< 0.0033 ug/l 0.53 ug/l < 0.0033 ug/l 0.37 ug/l < 0.96 ug/l < 0.018 ug/l < 0.0033 ug/l

0.34 ug/l 0.42 ug/l 0.027 ug/l 0.91 b ug/l < 0.96 ug/l 0.19 ug/l 0.24 ug/l

0.024 ug/l 0.24 ug/l < 0.0035 ug/l 0.16 ug/l < 1.1 ug/l 0.011 ug/l 0.020 ug/l

0.0066 ug/l 0.19 ug/l < 0.0035 ug/l 0.91 ug/l < 1.1 ug/l 0.018 ug/l 0.0062 ug/l

0.013 ug/l 2.8 ug/l < 0.0034 ug/l 0.11 ug/l < 1.0 ug/l 0.17 ug/l < 0.0034 ug/l

0.019 ug/l 2.6 ug/l < 0.0033 ug/l 83 ug/l < 0.97 ug/l 0.27 ug/l 0.012 ug/l

0.023 ug/l 1.4 ug/l < 0.0065 ug/l 0.028 ug/l < 0.57 ug/l 0.14 ug/l 0.012 ug/l

0.013 ug/l < 0.0035 ug/l < 0.0043 ug/l 0.017 ug/l < 6 ug/l < 0.0025 ug/l 0.010 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W254 7/28/1987 N

W254 2/23/1988 N

W254 10/05/1988 N

W254 8/04/1989 N

W254 5/02/1990 N

W254 10/31/1990 N

W254 10/17/1991 N

W254 10/14/1992 N

W254 10/20/1993 N

W254 9/30/1994 N

W254 10/20/1995 N

W254 10/02/1996 N

W254 10/03/1997 N

W254 11/19/1998 N

W254 11/18/1999 N

W254 9/27/2000 N

W254 10/18/2001 N

W254 10/30/2002 N

W254 12/21/2003 N

W254 10/20/2004 N

W254 11/10/2005 N

W254 10/20/2006 N

W254 11/08/2007 N

W254 10/10/2008 N

W254 9/29/2009 N

W254 9/29/2009 FD

W254 10/06/2010 N

W254 10/14/2011 N

W254 10/17/2012 N

W254 10/17/2012 FD

W254 10/09/2013 N

W254 10/16/2014 N

W254 10/08/2015 N

W254 10/08/2015 FD

W254 10/18/2016 N

W255 12/29/1988 N

Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

0.0059 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0042 ug/l 7.6 s ug/l 0.0017 ug/l 0.0042 ug/l

0.0038 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.030 ug/l < 6 ug/l 0.0027 s ug/l 0.0032 ug/l

0.0015 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0086 ug/l < 6 ug/l 0.0017 ug/l 0.0013 ug/l

0.11 ug/l 0.038 ug/l 0.0089 ug/l 0.026 ug/l < 5 ug/l 0.041 ug/l 0.037 ug/l

0.47 ug/l 0.17 ug/l < 0.034 ug/l < 0.038 ug/l -- 0.41 ug/l 0.42 ug/l

0.44 ug/l 0.11 ug/l 0.011 ug/l 0.020 b ug/l 2 j ug/l 0.25 ug/l 0.31 ug/l

0.36 ug/l 0.048 ug/l 0.053 ug/l 0.034 b ug/l 2 j ug/l 0.11 ug/l 0.34 ug/l

0.026 ug/l 0.020 ug/l < 0.0030 ug/l 0.011 b ug/l < 6 ug/l 0.031 ug/l 0.020 ug/l

0.118 ug/l 0.0216 ug/l 0.00829 ug/l 0.0447 b ug/l < 6 ug/l 0.0542 ug/l 0.101 ug/l

0.076 ug/l 0.024 ug/l 0.020 ug/l 0.016 b ug/l < 3 ug/l 0.076 ug/l 0.053 ug/l

0.15 ug/l 0.022 ug/l 0.008 ug/l 0.10 b ug/l < 3 ug/l 0.068 ug/l 0.10 ug/l

0.083 ug/l 0.040 ug/l < 0.003 ug/l 0.020 b ug/l < 3 ug/l 0.060 ug/l 0.071 ug/l

0.17 ug/l 0.031 ug/l 0.008 ug/l 0.010 ug/l < 3 ug/l 0.054 b ug/l 0.15 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 3 ug/l 0.004 ug/l < 0.003 ug/l

0.078 ug/l 0.009 ug/l 0.022 ug/l 0.012 jb ug/l < 3 ug/l 0.047 b ug/l 0.056 ug/l

0.023 b ug/l < 0.003 ug/l < 0.003 ug/l 0.007 b ug/l < 3 ug/l 0.011 b ug/l 0.013 b ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.012 b ug/l < 3 ug/l < 0.0034 ug/l < 0.0034 ug/l

0.012 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.012 b ug/l < 3.0 ug/l 0.0080 ug/l 0.0071 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.024 b ug/l < 3.0 ug/l 0.0047 ug/l < 0.0034 ug/l

0.014 ug/l 0.0071 ug/l < 0.0034 ug/l 0.017 b ug/l < 2 ug/l 0.015 ug/l 0.012 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.014 b ug/l < 3.0 ug/l 0.0044 ug/l < 0.0034 ug/l

0.0056 ug/l 0.0050 ug/l < 0.0038 ug/l 0.068 b ug/l < 3.4 ug/l 0.012 ug/l 0.0043 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.0043 ug/l < 1.1 ug/l < 0.0035 ug/l < 0.0035 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0068 b ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0061 b ug/l < 0.98 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.022 ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.021 ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l 0.013 bh ug/l < 1.0 h ug/l < 0.0034 h ug/l < 0.0034 h ug/l

< 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l 0.016 bh ug/l < 0.97 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.089 ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0077 ug/l < 1.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.98 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0051 b ug/l < 0.98 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0046 ug/l < 0.29 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 2000 ug/l < 2000 ug/l < 2000 ug/l 5600 ug/l < 50 ug/l < 2000 ug/l < 2000 ug/l
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Table A-5
1984-2016 Middle Sand Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W255 2/27/1989 N

W255 8/03/1989 N

W255 10/30/1990 N

W255 10/17/1991 N

W255 10/18/1993 N

W255 9/28/1994 N

W255 10/24/1995 N

W255 10/02/1996 N

W255 10/01/1997 N

W255 11/18/1998 N

W255 1/14/2000 N

W255 9/26/2000 N

W255 10/16/2001 N

W255 11/01/2002 N

W255 12/16/2003 N

W255 10/29/2004 N

W255 11/12/2005 N

W255 10/18/2006 N

W255 11/13/2007 N

W255 10/16/2008 N

W255 10/02/2009 N

W255 10/12/2010 N

W255 10/16/2011 N

W255 10/18/2012 N

W255 10/11/2013 N

W255 10/21/2014 N

W255 10/14/2015 N

W255 10/11/2016 N

See Table 3-18 for data qualifiers 

Fluoranthene Fluorene
Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 500 ug/l < 500 ug/l < 500 ug/l 2700 ug/l -- < 500 ug/l < 500 ug/l

< 100 pp ug/l < 100 pp ug/l < 100 ug/l 1600 ug/l < 5 ug/l 110 ug/l < 100 pp ug/l

24 j ug/l

< 100 ug/l

63 ug/l

69 j ug/l

< 50 ug/l

< 100 ug/l

1200 ug/l

1300 ug/l

< 10 ug/l

< 10 ug/l

220 ug/l

120 ug/l

18 j ug/l

< 100 ug/l

91 ug/l 170 ug/l < 50 ug/l 2600 ug/l < 50 ug/l 300 ug/l 58 ug/l

230 ug/l 63 j ug/l < 100 ug/l 1400 ug/l < 100 ug/l 240 ug/l 130 ug/l

4800 ug/l 1100 ug/l 220 j ug/l 2700 ug/l < 350 ug/l 5700 ug/l 3800 ug/l

46 ug/l 93 ug/l < 3.6 ug/l 2200 ug/l < 29 ug/l 130 ug/l 22 ug/l

< 500 ug/l 66 j ug/l < 500 ug/l 1700 ug/l < 500 ug/l 130 j ug/l < 500 ug/l

9 j ug/l 63 ug/l < 10 ug/l 1500 ug/l 5 j ug/l 58 ug/l 5 j ug/l

< 200 ug/l 64 j ug/l < 200 ug/l 1400 ug/l < 200 ug/l 82 j ug/l < 200 ug/l

12 ug/l 81 ug/l 0.3 j ug/l 1900 ug/l < 50 ug/l 92 ug/l 7 j ug/l

24 ug/l 92 ug/l < 9.6 ug/l 3600 ug/l < 48 ug/l 95 ug/l 19 ug/l

57 ug/l 110 ug/l < 9.8 ug/l 1600 ug/l < 49 ug/l 150 ug/l 36 ug/l

220 ug/l 150 ug/l 11 ug/l 2700 * ug/l < 48 ug/l 380 ug/l 150 ug/l

21 ug/l 75 ug/l < 9.6 ug/l 1800 ug/l < 48 ug/l 95 ug/l 14 ug/l

27 ug/l 85 ug/l < 0.17 ug/l 2000 ug/l < 10 * ug/l 120 ug/l 19 ug/l

48 ug/l 74 ug/l 0.53 ug/l 2000 ug/l < 150 ug/l 98 ug/l 39 ug/l

70 ug/l 110 ug/l 3.4 ug/l 2700 ug/l < 150 ug/l 150 ug/l 50 ug/l

2300 ug/l 550 ug/l 180 ug/l 3200 ug/l < 55 ug/l 1900 ug/l 1700 ug/l

21 ug/l 74 ug/l 0.56 ug/l 1800 ug/l 6.8 ug/l 88 ug/l 15 ug/l

150 ug/l 160 ug/l 8.5 ug/l 2500 ug/l < 48 ug/l 230 ug/l 74 ug/l

41 ug/l 90 ug/l 1.9 ug/l 2700 ug/l < 48 ug/l 110 ug/l 32 ug/l

46 ug/l 73 ug/l 1.8 ug/l 1400 ug/l 11 ug/l 91 ug/l 28 ug/l

45 ug/l 88 ug/l 2.6 ug/l 1700 ug/l < 48 ug/l 160 ug/l 38 ug/l

17 ug/l 120 ug/l 0.11 ug/l 270 ug/l 10 ug/l 130 ug/l 12 ug/l

37 ug/l 100 ug/l 2.0 ug/l 1500 ug/l 9.2 ug/l 110 ug/l 31 ug/l

42 ug/l 110 ug/l 1.2 ug/l 1900 ug/l 13 ug/l 150 ug/l 30 ug/l

85 ug/l 110 ug/l 4.1 ug/l 2800 ug/l 14 ug/l 170 ug/l 48 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene

Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Dibenz(a,h)

anthracene

Location Date
Sample 

Type

W300 12/11/1984 N 0.0076 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0028 ug/l

W300 3/28/1985 N 0.0025 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300 12/13/1985 N 0.0037 ug/l < 0.0013 ug/l 0.0014 ug/l < 0.0010 ug/l 0.0036 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0033 c ug/l < 0.0014 ug/l

W300 3/20/1986 N 0.0040 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300 6/04/1986 N 0.0088 ug/l 0.0096 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300 9/23/1986 N 0.0047 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0043 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0011 c ug/l < 0.0014 ug/l

W300 12/10/1986 N 0.0048 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300 3/19/1987 N 0.0042 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300SP 5/08/1987 N 0.0071 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300SP 7/28/1987 N < 0.002 ug/l 0.0014 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.0014 ug/l

W300SP 11/03/1987 N < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l

W300SP 2/23/1988 N < 0.016 ug/l < 0.010 ug/l < 0.008 ug/l < 0.008 ug/l < 0.008 ug/l < 0.008 ug/l < 0.008 ug/l < 0.008 ug/l < 0.008 ug/l < 0.008 ug/l < 0.011 ug/l

W300SP 10/07/1988 N

< 0.016 ug/l

0.0042 ug/l

< 0.010 ug/l

< 0.0013 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.011 ug/l

< 0.0014 ug/l

W300SP 12/20/1988 N 0.027 ug/l 0.0042 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300SP 8/07/1989 N 0.0090 ug/l 0.016 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W300SP 5/02/1990 N 0.0029 s ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0019 c ug/l < 0.0014 ug/l

W300SP 10/30/1990 N 0.014 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0016 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0021 c ug/l < 0.0010 ug/l 0.0021 c ug/l 0.0067 c ug/l < 0.0014 ug/l

W300SP 10/17/1991 N < 0.0060 ug/l < 0.0060 ug/l < 0.0060 ug/l < 0.0060 ug/l < 0.0060 ug/l < 0.0060 ug/l 0.012 c ug/l < 0.0060 ug/l 0.012 c ug/l 0.014 c ug/l < 0.0060 ug/l

W300SP 10/14/1992 N 0.010 b ug/l 0.0046 ug/l < 0.0030 ug/l 0.0058 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0036 ug/l < 0.0030 ug/l 0.011 c ug/l < 0.0030 ug/l

W300SP 10/20/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l < 0.00300 ug/l

W300SP 9/30/1994 N 0.008 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 ug/l 0.005 ug/l < 0.003 ug/l 0.004 ug/l 0.011 c ug/l < 0.003 ug/l

W300SP 10/19/1995 N
0.007 ug/l

0.007 ug/l

0.004 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

W300SP 10/02/1996 N < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l

W300SP 10/02/1997 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.030 c ug/l < 0.003 ug/l

W300SP 11/19/1998 N 0.008 ug/l 0.005 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W300SP 11/18/1999 N 0.005 jb ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.007 ug/l < 0.003 ug/l

W300SP 11/18/1999 FD < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 ug/l < 0.003 ug/l

W300SP 9/27/2000 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.005 ug/l 0.005 ug/l 0.003 ug/l 0.009 b ug/l 0.006 b ug/l 0.005 ug/l 0.013 b ug/l < 0.003 ug/l

W300SP 10/18/2001 N 0.0069 b ug/l 0.0037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SP 5/15/2002 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/31/2002 N 0.021 b ug/l 0.0097 ug/l 0.0049 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 12/21/2003 N 0.029 b ug/l 0.0094 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/20/2004 N 0.0058 b ug/l 0.01 ug/l < 0.0034 ug/l 0.0073 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l < 0.034 ug/l 0.041 ug/l < 0.034 ug/l

W300SPN 11/10/2005 N 0.013 ug/l 0.0049 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/20/2006 N 0.017 b ug/l 0.015 ug/l < 0.0038 ug/l 0.010 ug/l < 0.0038 ug/l < 0.0038 ug/l 0.0076 ug/l < 0.0038 ug/l < 0.0038 ug/l 0.0073 ug/l < 0.0038 ug/l

Parameter
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene

Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W300SPN 11/08/2007 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/09/2008 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.030 ug/l < 0.0033 ug/l

W300SPN 9/29/2009 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W300SPN 10/06/2010 N 0.0062 ug/l < 0.0040 ug/l < 0.0040 ug/l 0.025 ug/l 0.062 ug/l 0.031 ug/l 0.048 ug/l 0.016 ug/l 0.030 ug/l 0.11 ug/l 0.0063 ug/l

W300SPN 11/12/2010 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/11/2011 N < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

W300SPN 10/16/2012 N < 0.0036 h ug/l < 0.0036 h ug/l < 0.0036 h ug/l 0.013 h ug/l 0.059 h ug/l 0.043 h ug/l 0.069 h ug/l 0.020 h ug/l 0.024 h ug/l 0.074 h ug/l 0.0069 h ug/l

W300SPN 10/08/2013 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0041 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/15/2014 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/06/2015 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 c ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W300SPN 10/18/2016 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0049 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 c ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 3/28/1985 N 0.0091 ug/l 0.0026 ug/l < 0.0010 ug/l 0.0024 ug/l 0.0045 ug/l 0.0017 ug/l 0.014 c ug/l < 0.0010 ug/l ND c ug/l 0.011 c ug/l < 0.0014 ug/l

W301 5/06/1985 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 12/13/1985 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 3/20/1986 N 0.0021 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 6/03/1986 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 9/23/1986 N 0.0024 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 12/10/1986 N 0.0031 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 3/19/1987 N 0.0054 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0022 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0014 c ug/l < 0.0014 ug/l

W301 5/06/1987 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 8/06/1987 N 0.0042 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.0014 ug/l

W301 11/03/1987 N < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l

W301 2/25/1988 N < 0.004 ug/l < 0.0026 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.0028 ug/l

W301 10/05/1988 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 12/09/1988 N 0.0052 ug/l < 0.0013 ug/l 0.0016 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 8/07/1989 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W301 5/03/1990 N < 0.0080 ug/l < 0.0052 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0040 ug/l < 0.0056 ug/l

W301 10/30/1990 N
0.0049 ug/l

0.0025 ug/l

0.0026 ug/l

< 0.0013 ug/l

0.0021 ug/l

< 0.0010 ug/l

0.0018 ug/l

< 0.0010 ug/l

0.0017 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

0.0013 c ug/l

< 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

W301 10/16/1991 N
< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

W301 10/14/1992 N
< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

0.016 ug/l

< 0.0030 ug/l

0.014 ug/l

< 0.0030 ug/l

0.0041 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

W301 10/20/1993 N < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00600 ug/l < 0.00300 ug/l

W301 9/29/1994 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W301 10/20/1995 N < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l

W301 10/02/1996 N 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W301 10/02/1997 N 0.004 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene

Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W301 11/19/1998 N 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W301 1/14/2000 N 0.013 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.003 ug/l 0.004 ug/l < 0.003 ug/l 0.007 ug/l < 0.003 ug/l

W301 9/28/2000 N 0.010 b ug/l < 0.003 ug/l < 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l < 0.003 ug/l

W301 10/19/2001 N 0.0072 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W301 11/01/2002 N 0.010 b ug/l 0.0034 ug/l 0.0037 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 12/23/2003 N 0.0072 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 10/21/2004 N 0.028 ug/l 0.005 ug/l < 0.0034 ug/l 0.005 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 11/10/2005 N 0.0086 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 10/21/2006 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0048 ug/l 0.0035 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 11/09/2007 N 0.0063 b ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 10/16/2008 N 0.0035 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W301 10/08/2009 N 0.0036 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W301 10/13/2010 N < 0.0034 ug/l < 0.0034 ug/l 0.012 ug/l 0.0043 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 10/16/2011 N 0.0044 b ug/l 0.0049 ug/l < 0.0038 ug/l 0.0074 ug/l 0.0070 ug/l 0.0057 ug/l 0.013 ug/l 0.0060 ug/l 0.0043 ug/l 0.016 ug/l < 0.0038 ug/l

W301 11/01/2012 N < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l

W301 10/17/2013 N 0.015 b* ug/l 0.0057 * ug/l 0.0034 * ug/l 0.011 ug/l 0.0094 ug/l 0.0062 ug/l 0.0099 ug/l 0.0050 ug/l 0.0052 ug/l 0.015 ug/l < 0.0034 ug/l

W301 10/22/2014 N 0.0095 ug/l < 0.017 ug/l < 0.017 ug/l 0.0092 ug/l 0.010 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l < 0.017 ug/l 0.016 ug/l < 0.017 ug/l

W301 10/12/2015 N 0.0056 ug/l 0.0038 ug/l < 0.0034 ug/l 0.0045 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W301 10/20/2016 N 0.0083 ug/l 0.0075 ug/l < 0.0033 ug/l 0.018 ug/l 0.0065 ug/l 0.0084 ug/l 0.0057 c ug/l 0.0034 ug/l < 0.0033 ug/l 0.025 ug/l < 0.0033 ug/l

W307 3/27/1985 N 0.0059 ug/l 0.069 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l 0.0035 c ug/l < 0.0028 ug/l

W307 5/07/1985 N 0.0067 ug/l 0.011 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 c ug/l < 0.0014 ug/l

W307 12/13/1985 N 0.0040 ug/l 0.0056 ug/l 0.0014 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W307 3/20/1986 N 0.0026 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0011 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W307 6/03/1986 N 0.0026 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W307 9/23/1986 N 0.0022 ug/l 0.0020 ug/l 0.0011 ug/l 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W307 12/10/1986 N 0.0036 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0011 ug/l 0.0014 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0027 c ug/l < 0.0014 ug/l

W307 3/19/1987 N < 0.050 ug/l 1.3 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.035 ug/l

W307 5/05/1987 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0020 c ug/l < 0.0014 ug/l

W307 7/28/1987 N < 0.002 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l 0.0012 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.0015 c ug/l < 0.0014 ug/l

W307 11/03/1987 N < 0.008 ug/l < 0.0052 ug/l < 0.004 ug/l < 0.004 ug/l < 0.004 ug/l < 0.004 ug/l < 0.004 ug/l < 0.004 ug/l < 0.004 ug/l < 0.004 ug/l < 0.0056 ug/l

W307 2/25/1988 N < 0.004 ug/l < 0.0026 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.002 ug/l < 0.0028 ug/l

W307 10/07/1988 N < 0.0040 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0028 ug/l

W307 12/09/1988 N
< 0.0040 ug/l

< 0.0040 ug/l

< 0.0026 ug/l

< 0.0026 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0020 ug/l

< 0.0028 ug/l

< 0.0028 ug/l

W307 8/07/1989 N 0.0032 ug/l 0.0029 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0010 c ug/l < 0.0014 ug/l

W307 5/03/1990 N < 0.0040 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0028 ug/l

W307 10/30/1990 N 0.0065 ug/l < 0.0013 ug/l < 0.0010 ug/l 0.0048 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l 0.0018 c ug/l < 0.0014 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN
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Methylnaphthalene Acenaphthene Acenaphthylene Anthracene

Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W307 10/17/1991 N
< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

0.0065 ug/l

< 0.0030 ug/l

< 0.0060 ug/l

< 0.0060 ug/l

0.0061 c ug/l

< 0.0060 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

W307 10/14/1992 N 0.0052 b ug/l 0.0089 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l

W307 10/20/1993 N < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0480 ug/l < 0.0240 ug/l

W307 9/30/1994 N < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l

W307 10/20/1995 N < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l

W307 10/02/1996 N 0.004 ug/l 0.020 ug/l < 0.003 ug/l 0.006 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W307 10/02/1997 N 0.004 b ug/l 0.006 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W307 11/18/1998 N < 0.003 ug/l 0.012 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W307 11/18/1998 FD 0.003 ug/l 0.013 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W323 3/19/1987 N 0.0030 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W323 5/05/1987 N < 0.5 ug/l 2.4 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l

W323 7/07/1987 N < 0.050 ug/l 3.7 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.025 ug/l < 0.035 ug/l

W323 7/28/1987 N
0.18 ug/l

< 10 ug/l

1.7 ug/l

3.2 pp ug/l

0.012 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.014 ug/l

< 10 ug/l

W323 11/03/1987 N 0.020 ug/l 2.5 ug/l 0.022 ug/l 0.015 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.014 ug/l

W323 2/25/1988 N < 0.040 ug/l 0.92 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.020 ug/l < 0.028 ug/l

W323 10/06/1988 N < 0.020 ug/l 1.2 ug/l 0.013 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.010 ug/l < 0.014 ug/l

W323 10/20/1995 N < 0.11 ug/l 1.1 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l

W323 10/02/1996 N < 0.048 ug/l 1.1 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l

W323 10/02/1997 N 0.004 b ug/l 0.63 ug/l < 0.003 ug/l 0.004 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W323 11/19/1998 N < 0.003 ug/l 0.57 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W323 11/18/1999 N 0.007 jb ug/l 0.59 ug/l 0.004 ug/l 0.011 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W323 9/28/2000 N 0.005 b ug/l 0.55 ug/l 0.004 ug/l 0.010 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W323 9/28/2000 FD 0.004 b ug/l 0.54 ug/l 0.006 ug/l 0.009 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W323 10/19/2001 N 0.0035 ug/l 0.39 ug/l 0.0043 ug/l 0.0090 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W323 10/19/2001 FD < 0.0033 ug/l 0.44 ug/l 0.0052 ug/l 0.0089 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W323 10/31/2002 N 0.0044 b ug/l 0.36 ug/l < 0.0034 ug/l 0.0040 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W323 6/07/2003 N < 0.0034 ug/l 0.46 ug/l 0.0049 ug/l 0.0089 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 3/20/1986 N 0.0043 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 6/03/1986 N < 0.0040 ug/l < 0.0026 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0020 ug/l < 0.0028 ug/l

W328 9/23/1986 N 0.0063 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 12/10/1986 N 0.0041 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 3/19/1987 N 0.0023 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 5/05/1987 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 8/06/1987 N 0.0038 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.0014 ug/l

W328 11/03/1987 N
< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene

Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W328 2/25/1988 N < 0.002 ug/l < 0.0013 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l < 0.001 ug/l 0.002 ug/l

W328 10/07/1988 N
< 0.0020 ug/l

< 0.0020 ug/l

< 0.0013 ug/l

< 0.0013 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0010 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

W328 12/09/1988 N 0.0034 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 8/04/1989 N < 0.0020 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 5/03/1990 N 0.0040 s ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 10/30/1990 N 0.0032 ug/l < 0.0013 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0010 ug/l < 0.0014 ug/l

W328 10/17/1991 N < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0060 ug/l < 0.0030 ug/l

W328 10/14/1992 N 0.0038 b ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0060 ug/l < 0.0030 ug/l

W328 10/20/1993 N
< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00600 ug/l

< 0.0120 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

W328 10/10/1994 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W328 1/09/1996 N < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l

W328 10/02/1996 N 0.007 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W328 10/02/1997 N
0.003 b ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

0.007 ug/l

< 0.003 ug/l

0.007 ug/l

< 0.003 ug/l

0.007 ug/l

< 0.003 ug/l

0.009 ug/l

< 0.003 ug/l

0.006 ug/l

< 0.003 ug/l

0.008 c ug/l

< 0.003 ug/l

0.004 ug/l

W328 11/19/1998 N 0.005 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l -- < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W328 11/18/1999 N 0.007 jb ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W328 9/28/2000 N < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l < 0.003 ug/l

W328 10/19/2001 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W328 10/31/2002 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 10/31/2002 FD < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 12/22/2003 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 10/21/2004 N 0.039 ug/l 0.0039 ug/l < 0.0034 ug/l 0.0039 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 10/21/2004 FD 0.031 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0044 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 11/10/2005 N 0.010 ug/l < 0.0034 ug/l 0.0039 ug/l 0.0056 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 11/10/2005 FD 0.0084 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0035 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 10/21/2006 N 0.0057 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0056 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 11/09/2007 N 0.0037 b ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W328 10/16/2008 N 0.0067 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 10/08/2009 N 0.0069 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W328 10/13/2010 N 0.0091 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0046 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W328 10/16/2011 N < 0.0039 ug/l < 0.0039 ug/l < 0.0039 ug/l 0.0056 ug/l 0.0079 ug/l 0.0084 ug/l 0.016 ug/l 0.0078 ug/l 0.0062 ug/l 0.0096 ug/l < 0.0039 ug/l

W328 11/01/2012 N 0.0048 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0075 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W328 11/01/2012 FD 0.0044 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0082 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

W328 10/17/2013 N 0.0034 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0096 ug/l 0.0096 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0035 ug/l 0.014 ug/l < 0.0033 ug/l

W328 10/17/2013 FD 0.0037 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0073 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

W328 10/22/2014 N 0.0037 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0048 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

2-

Methylnaphthalene Acenaphthene Acenaphthylene Anthracene

Benz(a)

anthracene

Benzo(a)

pyrene

Benzo(b)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(k)

fluoranthene Chrysene

Dibenz(a,h)

anthracene

Location Date
Sample 

Type

Parameter

W328 10/12/2015 N < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l 0.0042 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l

W328 10/20/2016 N 0.0061 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.013 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-3 3/01/2006 N 0.086 ug/l 0.0079 ug/l 0.0041 ug/l 0.014 ug/l 0.00056 j ug/l < 0.00055 ug/l 0.00076 j ug/l 0.00053 j ug/l < 0.00061 ug/l 0.00099 j ug/l < 0.00098 ug/l

S-3 10/21/2006 N 0.14 ug/l 0.012 ug/l 0.0050 ug/l 0.024 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-3 11/08/2007 N 0.0040 ug/l < 0.0032 ug/l < 0.0032 ug/l 0.0092 ug/l < 0.0032 ug/l < 0.0032 ug/l < 0.0032 ug/l < 0.0032 ug/l < 0.0032 ug/l < 0.0032 ug/l < 0.0032 ug/l

S-3 10/14/2008 N 0.013 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.011 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l

S-3 9/30/2009 N 0.012 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.016 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-3 10/05/2010 N 0.0073 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.013 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-3 10/05/2010 FD 0.0074 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.013 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

S-3 10/11/2011 N 0.018 ug/l 0.0067 ug/l < 0.0051 ug/l 0.0092 ug/l 0.0080 ug/l < 0.0039 ug/l 0.0066 ug/l < 0.0039 ug/l < 0.0039 ug/l 0.0074 ug/l < 0.0039 ug/l

S-3 10/16/2012 N < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l 0.012 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l

S-3 10/08/2013 N 0.0045 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.017 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-3 10/15/2014 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0089 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-3 10/06/2015 N < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.010 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 c ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l

S-3 10/13/2016 N < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.016 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 c ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l

See Table 3-18 for data qualifiers and footnotes.
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

W300 12/11/1984 N

W300 3/28/1985 N

W300 12/13/1985 N

W300 3/20/1986 N

W300 6/04/1986 N

W300 9/23/1986 N

W300 12/10/1986 N

W300 3/19/1987 N

W300SP 5/08/1987 N

W300SP 7/28/1987 N

W300SP 11/03/1987 N

W300SP 2/23/1988 N

W300SP 10/07/1988 N

W300SP 12/20/1988 N

W300SP 8/07/1989 N

W300SP 5/02/1990 N

W300SP 10/30/1990 N

W300SP 10/17/1991 N

W300SP 10/14/1992 N

W300SP 10/20/1993 N

W300SP 9/30/1994 N

W300SP 10/19/1995 N

W300SP 10/02/1996 N

W300SP 10/02/1997 N

W300SP 11/19/1998 N

W300SP 11/18/1999 N

W300SP 11/18/1999 FD

W300SP 9/27/2000 N

W300SP 10/18/2001 N

W300SP 5/15/2002 N

W300SPN 10/31/2002 N

W300SPN 12/21/2003 N

W300SPN 10/20/2004 N

W300SPN 11/10/2005 N

W300SPN 10/20/2006 N

Parameter Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0020 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.022 ug/l < 5 ug/l < 0.0020 ug/l < 0.0020 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.015 ug/l < 5 ug/l 0.0025 ug/l 0.0028 ug/l

0.044 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0047 ug/l < 5 ug/l 0.0086 ug/l 0.038 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0071 ug/l < 5 ug/l 0.0029 ug/l < 0.0010 ug/l

0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.250 ug/l < 5 ug/l 0.0079 ug/l 0.0027 ug/l

0.010 ug/l 0.0019 ug/l < 0.0017 ug/l 0.0075 s ug/l < 5 ug/l 0.0083 ug/l 0.0079 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0072 s ug/l < 5 ug/l 0.0029 ug/l < 0.0010 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0093 ug/l < 6 ug/l 0.0012 ug/l < 0.0010 ug/l

0.0014 ug/l 0.0012 ug/l < 0.0017 ug/l 0.024 ug/l < 6 ug/l 0.0052 ug/l 0.0014 ug/l

< 0.001 ug/l 0.0016 ug/l < 0.0017 ug/l 0.0047 ug/l 6.0 s ug/l 0.0024 ug/l < 0.001 ug/l

< 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 6 ug/l < 0.25 ug/l < 0.25 ug/l

< 0.008 ug/l < 0.011 ug/l < 0.014 ug/l < 0.015 ug/l < 6 ug/l < 0.008 ug/l < 0.008 ug/l

< 0.0080 ug/l

< 0.0010 ug/l

< 0.011 ug/l

< 0.0014 ug/l

< 0.014 ug/l

< 0.0017 ug/l

< 0.015 ug/l

0.0075 ug/l

< 6 ug/l

< 6 ug/l

< 0.0080 ug/l

0.0015 ug/l

< 0.0080 ug/l

0.0011 ug/l

0.016 ug/l 0.0026 ug/l < 0.0017 ug/l 0.064 ug/l < 5 ug/l 0.0053 ug/l 0.0026 ug/l

0.0034 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.12 ug/l < 5 ug/l 0.0094 ug/l 0.0029 ug/l

0.0020 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0064 s ug/l < 6 ug/l 0.0053 s ug/l 0.0029 ug/l

0.0055 b ug/l < 0.0014 ug/l < 0.0017 ug/l 0.016 b ug/l < 6 ug/l 0.0068 b ug/l 0.0059 ug/l

0.014 ug/l < 0.0060 ug/l < 0.0060 ug/l < 0.0080 ug/l < 6 ug/l < 0.0060 ug/l 0.020 ug/l

0.016 ug/l 0.0074 ug/l 0.0038 ug/l 0.013 b ug/l < 6 ug/l 0.020 ug/l 0.014 ug/l

0.00460 ug/l < 0.00300 ug/l < 0.00300 ug/l 0.00894 b ug/l < 6 ug/l 0.00453 ug/l 0.00688 ug/l

0.006 ug/l < 0.003 ug/l < 0.003 ug/l 0.012 b ug/l < 3 ug/l 0.009 ug/l 0.007 ug/l

0.004 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

< 0.003 ug/l

< 0.006 ug/l

0.042 b ug/l

0.032 b ug/l

< 3 ug/l

< 3 ug/l

0.008 b ug/l

0.006 b ug/l

0.006 ug/l

< 0.006 ug/l

< 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 0.060 ug/l < 3 ug/l < 0.060 ug/l < 0.060 ug/l

0.006 b ug/l 0.003 b ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.009 b ug/l 0.007 ug/l

0.004 ug/l 0.010 ug/l < 0.003 ug/l 0.018 ug/l < 3 ug/l 0.019 ug/l 0.005 ug/l

0.010 ug/l 0.004 ug/l < 0.003 ug/l 0.007 jb ug/l < 3 ug/l 0.016 b ug/l 0.007 ug/l

0.006 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 jb ug/l < 3 ug/l 0.007 b ug/l 0.004 ug/l

0.016 b ug/l < 0.003 ug/l 0.005 b ug/l 0.010 b ug/l < 3 ug/l 0.013 b ug/l 0.012 b ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.013 b ug/l < 3 ug/l 0.0044 b ug/l < 0.0034 ug/l

0.0054 b ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0043 b ug/l < 3 ug/l 0.0077 b ug/l 0.0046 b ug/l

0.0065 ug/l 0.011 ug/l < 0.0034 ug/l 0.035 b ug/l < 3.0 ug/l 0.016 ug/l 0.0042 ug/l

< 0.0034 ug/l 0.0072 ug/l < 0.0034 ug/l 0.032 b ug/l < 3.0 ug/l 0.0087 ug/l < 0.0034 ug/l

0.038 ug/l 0.012 ug/l < 0.034 ug/l 0.0045 b ug/l < 2 ug/l 0.017 ug/l 0.063 ug/l

0.0041 ug/l 0.0071 ug/l < 0.0034 ug/l 0.020 b ug/l < 3.0 ug/l 0.0085 ug/l 0.0039 ug/l

0.026 ug/l 0.028 ug/l < 0.0038 ug/l 0.20 ug/l < 3.4 ug/l 0.065 ug/l 0.021 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W300SPN 11/08/2007 N

W300SPN 10/09/2008 N

W300SPN 9/29/2009 N

W300SPN 10/06/2010 N

W300SPN 11/12/2010 N

W300SPN 10/11/2011 N

W300SPN 10/16/2012 N

W300SPN 10/08/2013 N

W300SPN 10/15/2014 N

W300SPN 10/06/2015 N

W300SPN 10/18/2016 N

W301 3/28/1985 N

W301 5/06/1985 N

W301 12/13/1985 N

W301 3/20/1986 N

W301 6/03/1986 N

W301 9/23/1986 N

W301 12/10/1986 N

W301 3/19/1987 N

W301 5/06/1987 N

W301 8/06/1987 N

W301 11/03/1987 N

W301 2/25/1988 N

W301 10/05/1988 N

W301 12/09/1988 N

W301 8/07/1989 N

W301 5/03/1990 N

W301 10/30/1990 N

W301 10/16/1991 N

W301 10/14/1992 N

W301 10/20/1993 N

W301 9/29/1994 N

W301 10/20/1995 N

W301 10/02/1996 N

W301 10/02/1997 N

Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0041 ug/l < 1.0 ug/l 0.012 b ug/l < 0.0034 ug/l

0.0073 ug/l 0.0047 ug/l < 0.0033 ug/l 0.072 ug/l < 0.95 ug/l 0.012 ug/l 0.0052 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0094 b ug/l < 0.97 ug/l < 0.0033 ug/l < 0.0033 ug/l

0.043 ug/l 0.019 ug/l 0.017 ug/l 0.17 ug/l < 1.2 ug/l 0.068 ug/l 0.031 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.021 b ug/l < 1.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0036 ug/l < 0.0036 ug/l < 0.0036 ug/l 0.023 ug/l < 1.1 ug/l 0.0054 b ug/l < 0.0036 ug/l

0.048 h ug/l 0.0077 h ug/l 0.023 h ug/l 0.044 bh ug/l < 1.1 h ug/l 0.027 h ug/l 0.041 h ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.044 b ug/l < 0.99 ug/l 0.0036 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0034 b ug/l < 1.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 1.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

0.0036 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 ug/l < 0.30 ug/l 0.0035 ug/l < 0.0034 ug/l

0.031 ug/l 0.0048 ug/l < 0.0017 ug/l 0.011 ug/l < 5 ug/l 0.043 ug/l 0.024 ug/l

0.0029 ug/l 0.0024 ug/l < 0.0017 ug/l 0.0063 s ug/l < 5 ug/l 0.036 ug/l 0.0039 ug/l

0.0014 ug/l < 0.0014 ug/l < 0.0017 ug/l < 0.0019 ug/l < 5 ug/l 0.0034 ug/l 0.0019 ug/l

0.0015 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0064 ug/l < 5 ug/l 0.0042 ug/l 0.0021 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.022 s ug/l < 5 ug/l 0.0037 ug/l < 0.0010 ug/l

0.0035 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0067 s ug/l < 5 ug/l 0.0033 ug/l 0.0016 ug/l

0.0014 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0071 s ug/l < 5 ug/l 0.0026 ug/l 0.0015 ug/l

0.0094 ug/l 0.0044 ug/l < 0.0017 ug/l 0.032 ug/l < 6 ug/l 0.0061 ug/l 0.011 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.012 ug/l < 6 ug/l < 0.0010 ug/l 0.0011 ug/l

< 0.001 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0064 ug/l 8.9 s ug/l 0.0016 ug/l < 0.001 ug/l

< 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 0.25 ug/l < 6 ug/l < 0.25 ug/l < 0.25 ug/l

0.013 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.0065 s ug/l < 6 ug/l 0.017 ug/l 0.013 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0033 s ug/l < 6 ug/l < 0.0010 ug/l < 0.0010 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.006 s ug/l < 5 ug/l 0.002 ug/l < 0.0010 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0039 ug/l < 5 ug/l 0.0015 ug/l < 0.0010 ug/l

< 0.0040 ug/l < 0.0056 ug/l < 0.0068 ug/l < 0.0076 ug/l < 6 ug/l < 0.0040 ug/l < 0.0040 ug/l

0.0029 b ug/l

< 0.0010 ug/l

0.0023 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.017 b ug/l

0.0067 b ug/l

< 6 ug/l

< 6 ug/l

0.0066 b ug/l

0.0031 b ug/l

0.0023 ug/l

< 0.0010 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 6 ug/l

< 6 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

0.0048 ug/l

< 0.0030 ug/l

0.011 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

0.0041 b ug/l

0.0055 b ug/l

< 6 ug/l

< 6 ug/l

0.0042 ug/l

0.0097 ug/l

< 0.0030 ug/l

0.0038 ug/l

< 0.00300 ug/l < 0.00300 ug/l < 0.00300 ug/l < 0.00400 ug/l < 6 ug/l 0.00358 ug/l < 0.00300 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 3 ug/l < 0.003 ug/l < 0.003 ug/l

< 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 0.006 ug/l < 3 ug/l < 0.006 ug/l < 0.006 ug/l

0.004 ug/l < 0.003 ug/l < 0.003 ug/l 0.005 b ug/l < 3 ug/l < 0.003 ug/l 0.004 ug/l

0.008 b ug/l < 0.003 ug/l < 0.003 ug/l 0.007 b ug/l < 3 ug/l 0.013 b ug/l 0.020 ug/l

Page 8 of 12
3/15/2017
P:\Mpls\23 MN\27\2327110\WorkFiles\DATA MGMT\2016 Annual Report Tables and Figures\Joslyn_2016 ann rpt_Table A-6_Historical_Lower_WatQual_Values.xlsx



Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W301 11/19/1998 N

W301 1/14/2000 N

W301 9/28/2000 N

W301 10/19/2001 N

W301 11/01/2002 N

W301 12/23/2003 N

W301 10/21/2004 N

W301 11/10/2005 N

W301 10/21/2006 N

W301 11/09/2007 N

W301 10/16/2008 N

W301 10/08/2009 N

W301 10/13/2010 N

W301 10/16/2011 N

W301 11/01/2012 N

W301 10/17/2013 N

W301 10/22/2014 N

W301 10/12/2015 N

W301 10/20/2016 N

W307 3/27/1985 N

W307 5/07/1985 N

W307 12/13/1985 N

W307 3/20/1986 N

W307 6/03/1986 N

W307 9/23/1986 N

W307 12/10/1986 N

W307 3/19/1987 N

W307 5/05/1987 N

W307 7/28/1987 N

W307 11/03/1987 N

W307 2/25/1988 N

W307 10/07/1988 N

W307 12/09/1988 N

W307 8/07/1989 N

W307 5/03/1990 N

W307 10/30/1990 N

Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.006 ug/l < 3 ug/l 0.003 ug/l < 0.003 ug/l

0.017 ug/l 0.003 ug/l < 0.003 ug/l 0.024 b ug/l < 3 ug/l 0.015 b ug/l 0.008 ug/l

0.010 b ug/l 0.004 b ug/l < 0.003 ug/l 0.014 b ug/l < 3 ug/l 0.021 b ug/l 0.009 ug/l

0.0048 b ug/l 0.0033 ug/l < 0.0033 ug/l 0.0096 ug/l < 3 ug/l 0.012 b ug/l 0.0047 ug/l

0.0062 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.015 b* ug/l < 3.0 ug/l 0.013 ug/l 0.0044 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.010 b ug/l < 3.0 ug/l 0.0054 ug/l < 0.0034 ug/l

0.0039 ug/l 0.0058 ug/l < 0.0034 ug/l 0.028 b ug/l < 2 * ug/l 0.02 ug/l 0.0043 ug/l

0.0036 ug/l 0.0064 ug/l < 0.0034 ug/l 0.017 b ug/l < 3.0 ug/l 0.011 ug/l < 0.0034 ug/l

0.0096 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0095 b ug/l < 3.0 ug/l 0.0082 ug/l 0.0082 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.026 b ug/l < 1.0 ug/l 0.0086 b ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 * ug/l < 0.0033 ug/l 0.012 ug/l < 0.97 ug/l 0.0053 ug/l < 0.0033 ug/l

0.0044 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0090 ug/l < 0.96 ug/l 0.0081 ug/l < 0.0033 ug/l

< 0.0034 ug/l 0.0046 ug/l < 0.0034 ug/l 0.025 b ug/l < 0.98 ug/l 0.0065 ug/l < 0.0034 ug/l

0.057 ug/l 0.0076 b ug/l 0.0048 ug/l 0.018 b ug/l < 1.1 ug/l 0.058 ug/l 0.039 ug/l

0.098 ug/l < 0.065 ug/l < 0.065 ug/l < 0.065 ug/l < 19 ug/l < 0.065 ug/l < 0.27 ug/l

0.035 ug/l 0.0056 * ug/l 0.0051 ug/l 0.11 b ug/l < 0.98 ug/l 0.033 ug/l 0.028 ug/l

0.018 ug/l < 0.017 ug/l < 0.017 ug/l 0.048 ug/l < 5.0 ug/l 0.027 ug/l 0.014 ug/l

0.0057 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.011 ug/l < 1.0 ug/l 0.0088 ug/l 0.0051 ug/l

0.012 ug/l 0.0073 ug/l < 0.0033 ug/l 0.018 ug/l < 0.29 ug/l 0.041 ug/l 0.017 ug/l

0.0083 ug/l 0.0073 ug/l < 0.0034 ug/l 0.081 ug/l < 5 ug/l 0.013 ug/l 0.0085 ug/l

0.013 ug/l 0.0033 ug/l < 0.0017 ug/l 0.016 s ug/l < 5 ug/l < 0.024 ug/l 0.013 ug/l

0.0078 ug/l 0.0046 ug/l < 0.0017 ug/l 0.0078 ug/l < 5 ug/l 0.0087 ug/l 0.0088 ug/l

0.0067 ug/l 0.0062 ug/l < 0.0017 ug/l 0.0082 ug/l < 5 ug/l 0.0081 ug/l 0.0083 ug/l

0.0078 ug/l 0.0055 ug/l < 0.0017 ug/l 0.0071 s ug/l < 5 ug/l 0.0083 ug/l 0.0095 ug/l

0.0083 ug/l 0.0042 ug/l < 0.0017 ug/l 0.0065 s ug/l < 5 ug/l 0.0063 ug/l 0.011 ug/l

0.0093 ug/l 0.0054 ug/l < 0.0017 ug/l 0.0084 s ug/l < 5 ug/l 0.011 ug/l 0.011 ug/l

< 0.025 ug/l 0.067 ug/l < 0.0425 ug/l < 0.047 ug/l < 6 ug/l < 0.025 ug/l < 0.025 ug/l

0.0054 ug/l 0.0035 ug/l < 0.0017 ug/l 0.014 ug/l < 6 ug/l 0.0038 ug/l 0.0071 ug/l

0.0076 ug/l 0.0035 ug/l < 0.0017 ug/l 0.0062 ug/l 21 s ug/l 0.0052 ug/l 0.010 ug/l

0.0065 ug/l 0.0082 ug/l < 0.0068 ug/l 0.013 ug/l < 6 ug/l 0.005 ug/l 0.0096 ug/l

0.0086 ug/l 0.0035 ug/l < 0.0034 ug/l 0.017 ug/l < 6 ug/l 0.0075 ug/l 0.011 ug/l

0.0034 ug/l 0.005 ug/l < 0.0034 ug/l 0.0074 ug/l < 6 ug/l 0.0027 ug/l 0.0058 ug/l

< 0.0020 ug/l

0.0023 ug/l

0.0032 ug/l

0.0059 ug/l

< 0.0034 ug/l

< 0.0034 ug/l

0.0083 s ug/l

0.0089 s ug/l

< 5 ug/l

< 5 ug/l

0.003 ug/l

0.004 ug/l

0.0052 ug/l

0.0055 ug/l

0.0037 ug/l 0.0058 ug/l < 0.0017 ug/l 0.0072 ug/l < 5 ug/l 0.0034 ug/l 0.0051 ug/l

0.0071 ug/l 0.0051 ug/l < 0.0034 ug/l 0.0075 s ug/l < 6 ug/l 0.0065 s ug/l 0.0083 ug/l

0.011 ug/l 0.0062 ug/l < 0.0017 ug/l 0.010 b ug/l < 6 ug/l 0.016 b ug/l 0.0096 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W307 10/17/1991 N

W307 10/14/1992 N

W307 10/20/1993 N

W307 9/30/1994 N

W307 10/20/1995 N

W307 10/02/1996 N

W307 10/02/1997 N

W307 11/18/1998 N

W307 11/18/1998 FD

W323 3/19/1987 N

W323 5/05/1987 N

W323 7/07/1987 N

W323 7/28/1987 N

W323 11/03/1987 N

W323 2/25/1988 N

W323 10/06/1988 N

W323 10/20/1995 N

W323 10/02/1996 N

W323 10/02/1997 N

W323 11/19/1998 N

W323 11/18/1999 N

W323 9/28/2000 N

W323 9/28/2000 FD

W323 10/19/2001 N

W323 10/19/2001 FD

W323 10/31/2002 N

W323 6/07/2003 N

W328 3/20/1986 N

W328 6/03/1986 N

W328 9/23/1986 N

W328 12/10/1986 N

W328 3/19/1987 N

W328 5/05/1987 N

W328 8/06/1987 N

W328 11/03/1987 N

Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

0.018 ug/l

0.0095 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0030 ug/l

< 0.0040 ug/l

< 0.0040 ug/l

< 6 ug/l

< 6 ug/l

0.014 ug/l

0.0057 ug/l

0.051 ug/l

0.012 ug/l

0.0036 ug/l 0.012 ug/l < 0.0030 ug/l 0.0081 b ug/l < 6 ug/l 0.0044 ug/l 0.0058 ug/l

< 0.0240 ug/l < 0.0240 ug/l < 0.0240 ug/l < 0.0320 ug/l < 6 ug/l < 0.0240 ug/l < 0.0240 ug/l

< 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 3 ug/l < 0.024 ug/l < 0.024 ug/l

< 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 0.024 ug/l < 3 ug/l < 0.024 ug/l < 0.024 ug/l

0.003 ug/l 0.035 ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.004 ug/l 0.005 ug/l

0.007 b ug/l 0.029 ug/l < 0.003 ug/l 0.007 b ug/l < 3 ug/l 0.008 b ug/l 0.007 ug/l

< 0.003 ug/l 0.030 ug/l < 0.003 ug/l 0.006 ug/l < 3 ug/l < 0.003 ug/l 0.004 ug/l

< 0.003 ug/l 0.029 ug/l < 0.003 ug/l 0.006 ug/l < 3 ug/l < 0.003 ug/l 0.004 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0071 ug/l < 6 ug/l < 0.0010 ug/l < 0.0010 ug/l

< 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 0.5 ug/l < 6 ug/l < 0.5 ug/l < 0.5 ug/l

< 0.025 ug/l < 0.035 ug/l < 0.043 ug/l < 0.048 ug/l < 10 ug/l < 0.025 ug/l < 0.025 ug/l

< 0.010 ug/l

< 10 ug/l

0.083 ug/l

< 10 ug/l

< 0.017 ug/l

< 10 ug/l

0.25 ug/l

< 10 ug/l

7.7 s ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l

< 10 ug/l

< 0.010 ug/l 0.19 ug/l < 0.017 ug/l 0.048 ug/l < 6 ug/l 0.037 ug/l 0.016 ug/l

< 0.020 ug/l 0.068 ug/l < 0.034 ug/l < 0.038 ug/l < 6 ug/l < 0.020 ug/l < 0.020 ug/l

< 0.010 ug/l 0.11 ug/l < 0.017 ug/l 0.019 ug/l < 6 ug/l < 0.010 ug/l < 0.010 ug/l

< 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 0.11 ug/l < 3 ug/l < 0.11 ug/l < 0.11 ug/l

< 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 0.048 ug/l < 3 ug/l < 0.048 ug/l < 0.048 ug/l

0.006 b ug/l 0.021 ug/l < 0.003 ug/l < 0.003 ug/l < 3 ug/l 0.011 b ug/l 0.017 ug/l

< 0.003 ug/l 0.016 ug/l < 0.003 ug/l 0.012 ug/l < 3 ug/l < 0.003 ug/l 0.013 ug/l

0.005 ug/l 0.008 ug/l < 0.003 ug/l 0.007 jb ug/l < 3 ug/l 0.006 b ug/l 0.013 ug/l

0.006 b ug/l 0.007 b ug/l < 0.003 ug/l 0.009 b ug/l < 3 ug/l 0.006 b ug/l 0.012 b ug/l

0.005 b ug/l 0.007 b ug/l < 0.003 ug/l 0.023 b ug/l < 3 ug/l 0.005 b ug/l 0.010 b ug/l

0.0072 b ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0075 ug/l < 3 ug/l 0.0066 b ug/l 0.011 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0068 ug/l < 3 ug/l 0.0043 b ug/l 0.011 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0076 b ug/l < 3.0 ug/l 0.0039 ug/l 0.0081 ug/l

0.0043 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0062 b ug/l < 3.0 ug/l 0.0036 ug/l 0.010 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.011 ug/l < 5 ug/l 0.012 ug/l < 0.0010 ug/l

0.0031 ug/l < 0.0028 ug/l < 0.0034 ug/l 0.0068 s ug/l < 5 ug/l 0.0055 ug/l 0.0018 ug/l

0.0054 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.034 s ug/l < 5 ug/l 0.0085 ug/l 0.0036 ug/l

0.0030 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0074 s ug/l < 5 ug/l 0.0059 ug/l 0.0022 ug/l

0.0029 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0082 ug/l < 6 ug/l 0.0024 ug/l 0.0013 ug/l

0.0018 ug/l 0.0035 ug/l < 0.0017 ug/l 0.0055 s ug/l < 6 ug/l 0.0030 ug/l 0.0015 ug/l

0.0023 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0066 ug/l 8.5 s ug/l 0.0037 ug/l 0.0014 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 6 ug/l

< 6 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l

< 0.25 ug/l
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Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W328 2/25/1988 N

W328 10/07/1988 N

W328 12/09/1988 N

W328 8/04/1989 N

W328 5/03/1990 N

W328 10/30/1990 N

W328 10/17/1991 N

W328 10/14/1992 N

W328 10/20/1993 N

W328 10/10/1994 N

W328 1/09/1996 N

W328 10/02/1996 N

W328 10/02/1997 N

W328 11/19/1998 N

W328 11/18/1999 N

W328 9/28/2000 N

W328 10/19/2001 N

W328 10/31/2002 N

W328 10/31/2002 FD

W328 12/22/2003 N

W328 10/21/2004 N

W328 10/21/2004 FD

W328 11/10/2005 N

W328 11/10/2005 FD

W328 10/21/2006 N

W328 11/09/2007 N

W328 10/16/2008 N

W328 10/08/2009 N

W328 10/13/2010 N

W328 10/16/2011 N

W328 11/01/2012 N

W328 11/01/2012 FD

W328 10/17/2013 N

W328 10/17/2013 FD

W328 10/22/2014 N

Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

0.0015 ug/l < 0.0014 ug/l < 0.0017 ug/l < 0.0019 ug/l < 6 ug/l < 0.001 ug/l 0.0011 ug/l

0.0012 ug/l

0.001 ug/l

< 0.0014 ug/l

< 0.0014 ug/l

< 0.0017 ug/l

< 0.0017 ug/l

0.0048 ug/l

0.0044 ug/l

< 6 ug/l

< 6 ug/l

0.0013 ug/l

0.0012 ug/l

< 0.0010 ug/l

0.001 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0076 s ug/l < 5 ug/l 0.0024 ug/l < 0.0010 ug/l

< 0.0010 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0047 ug/l < 5 ug/l 0.0023 ug/l < 0.0010 ug/l

0.0016 ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0096 s ug/l < 6 ug/l 0.0021 s ug/l 0.0013 ug/l

0.0021 b ug/l < 0.0014 ug/l < 0.0017 ug/l 0.0088 b ug/l < 6 ug/l 0.0076 b ug/l 0.0024 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l < 0.0040 ug/l < 6 ug/l < 0.0030 ug/l < 0.0030 ug/l

< 0.0030 ug/l < 0.0030 ug/l < 0.0030 ug/l 0.0074 b ug/l < 6 ug/l 0.0038 ug/l < 0.0030 ug/l

0.00338 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

< 0.00400 ug/l

0.00888 b ug/l

< 6 ug/l

< 6 ug/l

0.00369 ug/l

< 0.00600 ug/l

< 0.00300 ug/l

< 0.00600 ug/l

0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.004 b ug/l < 3 ug/l 0.003 ug/l < 0.003 ug/l

< 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 0.009 ug/l < 3 ug/l < 0.009 ug/l < 0.009 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.008 b ug/l < 3 ug/l 0.003 ug/l < 0.003 ug/l

0.004 b ug/l

0.017 ug/l

< 0.003 ug/l

< 0.003 ug/l

< 0.003 ug/l

0.009 ug/l

0.007 b ug/l

0.006 b ug/l

< 3 ug/l

< 3 ug/l

0.007 b ug/l

0.013 b ug/l

0.003 ug/l

0.014 ug/l

< 0.003 ug/l < 0.003 ug/l < 0.003 ug/l 0.009 ug/l < 3 ug/l 0.004 ug/l < 0.003 ug/l

0.004 ug/l 0.003 ug/l < 0.003 ug/l 0.009 jb ug/l < 3 ug/l 0.008 b ug/l 0.003 ug/l

0.004 b ug/l < 0.003 ug/l < 0.003 ug/l 0.013 b ug/l < 3 ug/l 0.004 b ug/l < 0.003 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0044 ug/l < 3 ug/l 0.0045 b ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0055 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0055 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.0053 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.027 b ug/l < 2 * ug/l 0.004 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.020 b ug/l < 2 * ug/l 0.0037 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.015 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.014 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.012 b ug/l < 3.0 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0083 b ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 * ug/l < 0.0034 ug/l 0.010 ug/l < 0.98 ug/l 0.0053 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.022 ug/l < 0.96 ug/l < 0.0033 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.048 b ug/l < 0.96 ug/l 0.0063 ug/l < 0.0033 ug/l

0.017 ug/l < 0.0039 ug/l 0.0082 ug/l 0.029 b ug/l < 1.2 ug/l 0.012 b ug/l 0.013 ug/l

0.0074 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.037 b ug/l < 0.95 ug/l 0.0083 b ug/l 0.0066 ug/l

0.0073 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.054 b ug/l < 0.95 ug/l 0.0072 b ug/l 0.0065 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.021 b ug/l < 0.96 ug/l 0.0048 ug/l < 0.0033 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.11 b ug/l < 0.99 ug/l < 0.0034 ug/l < 0.0034 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0088 ug/l < 0.95 ug/l 0.0043 ug/l < 0.0033 ug/l

Page 11 of 12
3/15/2017
P:\Mpls\23 MN\27\2327110\WorkFiles\DATA MGMT\2016 Annual Report Tables and Figures\Joslyn_2016 ann rpt_Table A-6_Historical_Lower_WatQual_Values.xlsx



Table A-6
1984-2016 Lower Aquifer Wells
Historical Water Quality Data

Joslyn Manufacturing and Supply Company
Brooklyn Center, MN

Location Date
Sample 

Type

Parameter

W328 10/12/2015 N

W328 10/20/2016 N

S-3 3/01/2006 N

S-3 10/21/2006 N

S-3 11/08/2007 N

S-3 10/14/2008 N

S-3 9/30/2009 N

S-3 10/05/2010 N

S-3 10/05/2010 FD

S-3 10/11/2011 N

S-3 10/16/2012 N

S-3 10/08/2013 N

S-3 10/15/2014 N

S-3 10/06/2015 N

S-3 10/13/2016 N

See Table 3-18 for data qualifiers a

Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene Naphthalene Pentachlorophenol Phenanthrene Pyrene

< 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 0.0035 ug/l < 1.1 ug/l < 0.0035 ug/l < 0.0035 ug/l

0.0050 ug/l 0.0037 ug/l < 0.0033 ug/l 0.013 ug/l < 0.29 ug/l 0.0083 ug/l 0.0041 ug/l

0.0032 j ug/l 0.0083 ug/l < 0.0016 ug/l 0.056 b ug/l < 0.011 ug/l 0.0084 ug/l 0.0020 j ug/l

0.0050 ug/l 0.0096 ug/l < 0.0034 ug/l 0.094 b ug/l < 3.0 ug/l 0.015 ug/l 0.0037 ug/l

< 0.0032 ug/l < 0.0032 ug/l < 0.0032 ug/l 0.0064 ug/l < 0.94 ug/l 0.0033 b ug/l < 0.0032 ug/l

< 0.0036 ug/l 0.0046 ug/l < 0.0036 ug/l 0.014 b ug/l < 1.1 ug/l 0.0079 ug/l < 0.0036 ug/l

< 0.0033 ug/l 0.0036 ug/l < 0.0033 ug/l 0.011 b ug/l < 0.95 ug/l 0.0068 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.024 b ug/l < 0.96 ug/l 0.0069 ug/l < 0.0033 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.026 b ug/l < 0.96 ug/l 0.0062 ug/l < 0.0033 ug/l

0.019 ug/l 0.013 ug/l < 0.0039 ug/l 0.11 ug/l < 1.2 ug/l 0.022 b ug/l 0.014 ug/l

< 0.0033 h ug/l < 0.0033 h ug/l < 0.0033 h ug/l 0.020 bh ug/l < 0.95 h ug/l < 0.0033 h ug/l 0.0078 h ug/l

< 0.0034 ug/l 0.0046 ug/l < 0.0034 ug/l 0.060 b ug/l < 1.0 ug/l 0.0082 ug/l 0.0068 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l 0.012 b ug/l < 1.0 ug/l < 0.0034 ug/l 0.0081 ug/l

< 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 0.0034 ug/l < 1.0 ug/l < 0.0034 ug/l 0.0078 ug/l

< 0.0033 ug/l < 0.0033 ug/l < 0.0033 ug/l 0.0044 ug/l < 0.29 ug/l < 0.0033 ug/l < 0.0033 ug/l
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Table A-7
Water Quality Data

Pentachlorophenol - Tank Effluent
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN
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Pentachloro                         

phenol

Pentachloro                         

phenol

Pentachloro                         

phenol

Location Sample Date Location Sample Date Location Sample Date

EFF 02/27/1989 1900  ug/l EFF 11/11/1992 1900  ug/l EFF 06/05/1996 780  ug/l

EFF 03/31/1989 1700  ug/l EFF 12/03/1992 2200  ug/l EFF 07/09/1996 1400  ug/l

EFF 04/14/1989 620  ug/l EFF 01/13/1993 1200  ug/l EFF 09/06/1996 1800  ug/l

EFF 05/12/1989 2600  ug/l EFF 02/12/1993 770  ug/l EFF 10/02/1996 1100  ug/l

EFF 06/06/1989 1300  ug/l EFF 03/11/1993 1200  ug/l EFF 11/06/1996 1600  ug/l

EFF 07/18/1989 110  ug/l EFF 04/13/1993 1000  ug/l EFF 12/02/1996 1900  ug/l

EFF 08/07/1989 510  ug/l EFF 05/10/1993 1500  ug/l EFF 01/02/1997 770  ug/l

EFF 09/05/1989 770  ug/l EFF 06/09/1993 1300  ug/l EFF 02/04/1997 860  ug/l

EFF 09/29/1989 370  ug/l EFF 07/19/1993 1800  ug/l EFF 02/28/1997 980  ug/l

EFF 11/03/1989
1500  ug/l

890  ug/l
EFF 08/17/1993 1100  ug/l EFF 03/26/1997 690  ug/l

EFF 12/01/1989 480  ug/l EFF 09/24/1993 1100  ug/l EFF 03/31/1997 2800  ug/l

EFF 01/05/1990 760  ug/l EFF 10/18/1993 850  ug/l EFF 05/01/1997 1900 j ug/l

EFF 03/09/1990 1700  ug/l EFF 11/09/1993 630  ug/l EFF 06/17/1997 1300  ug/l

EFF 04/02/1990 < 14  ug/l EFF 12/21/1993 1200  ug/l EFF 07/01/1997 780 j ug/l

EFF 05/04/1990 460  ug/l EFF 01/06/1994 1300  ug/l EFF 08/07/1997 460 j ug/l

EFF 06/04/1990 750  ug/l EFF 02/04/1994 1400  ug/l EFF 08/26/1997 480 j ug/l

EFF 07/02/1990 670  ug/l EFF 03/03/1994 2800  ug/l EFF 09/12/1997 490 j ug/l

EFF 08/09/1990 670  ug/l EFF 04/01/1994 2900  ug/l EFF 10/01/1997 1000 j ug/l

EFF 09/04/1990 1700  ug/l EFF 05/03/1994 < 59  ug/l EFF 11/06/1997 600  ug/l

EFF 10/01/1990 450  ug/l EFF 05/31/1994 1300  ug/l EFF 12/04/1997 780  ug/l

EFF 11/09/1990 1000  ug/l EFF 07/01/1994 1300  ug/l EFF 01/07/1998 830  ug/l

EFF 12/06/1990 650  ug/l EFF 08/02/1994 1900 j ug/l EFF 02/04/1998 480  ug/l

EFF 01/10/1991 < 700  ug/l EFF 08/31/1994 1300  ug/l EFF 03/03/1998 390  ug/l

EFF 02/07/1991 1000  ug/l EFF 09/28/1994 1200  ug/l EFF 04/01/1998 590  ug/l

EFF 03/11/1991 280  ug/l EFF 11/01/1994 1100  ug/l EFF 04/30/1998 600  ug/l

EFF 04/10/1991 3200  ug/l EFF 11/29/1994 1100  ug/l EFF 06/02/1998 530  ug/l

EFF 05/14/1991 760  ug/l EFF 12/29/1994 670 j ug/l EFF 07/01/1998 470  ug/l

EFF 07/12/1991 1600  ug/l EFF 02/01/1995 740  ug/l EFF 08/04/1998 750  ug/l

EFF 08/20/1991 1200  ug/l EFF 03/01/1995 860  ug/l EFF 09/09/1998 850  ug/l

EFF 09/16/1991 1200  ug/l EFF 04/03/1995 1200  ug/l EFF 10/01/1998 510  ug/l

EFF 10/17/1991 670  ug/l EFF 05/01/1995 1000  ug/l EFF 11/02/1998 810  ug/l

EFF 11/19/1991 980  ug/l EFF 06/01/1995 < 50  ug/l EFF 12/11/1998 770 BQU ug/l

EFF 12/12/1991 1300  ug/l EFF 07/06/1995 720  ug/l EFF 01/05/1999 1100  ug/l

EFF 01/06/1992 < 16  ug/l EFF 07/27/1995 1340  ug/l EFF 01/29/1999 950  ug/l

EFF 02/04/1992 1200  ug/l EFF 08/30/1995 570  ug/l EFF 02/25/1999 780  ug/l

EFF 03/30/1992 1100  ug/l EFF 10/18/1995
1400  ug/l

1200  ug/l
EFF 03/31/1999 790  ug/l

EFF 04/24/1992 500  ug/l EFF 11/02/1995 140  ug/l EFF 05/03/1999 760  ug/l

EFF 05/22/1992 1000  ug/l EFF 12/05/1995 1020  ug/l EFF 05/31/1999 430  ug/l

EFF 06/08/1992 1000  ug/l EFF 12/28/1995 780  ug/l EFF 06/30/1999 1100  ug/l

EFF 07/22/1992 1300  ug/l EFF 02/08/1996 610  ug/l EFF 08/02/1999 530  ug/l

EFF 08/13/1992 1200  ug/l EFF 03/06/1996 740 BQA ug/l EFF 09/03/1999 510  ug/l

EFF 09/03/1992 1100  ug/l EFF 03/29/1996 4100  ug/l EFF 10/01/1999 440  ug/l

EFF 10/13/1992 690  ug/l EFF 04/24/1996 2000  ug/l EFF 11/01/1999 480  ug/l

Chemical NameChemical Name Chemical Name



Table A-7
Water Quality Data

Pentachlorophenol - Tank Effluent
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN
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Pentachloro                         

phenol

Pentachloro                         

phenol

Pentachloro                         

phenol

Location Sample Date Location Sample Date Location Sample Date

EFF 11/19/1999 630  ug/l EFF 03/03/2003 580  ug/l EFF 06/06/2011 300  ug/l

EFF 01/04/2000 500  ug/l EFF 04/01/2003 540  ug/l EFF 09/11/2011 240  ug/l

EFF 02/02/2000 620  ug/l EFF 05/02/2003 550  ug/l EFF 10/16/2011 290  ug/l

EFF 03/01/2000 680  ug/l EFF 06/07/2003 620  ug/l EFF 03/16/2012 280  ug/l

EFF 03/31/2000 690  ug/l EFF 07/02/2003 610  ug/l EFF 06/09/2012 430  ug/l

EFF 05/02/2000 730  ug/l EFF 08/04/2003 500  ug/l EFF 09/27/2012 210  ug/l

EFF 06/02/2000 650  ug/l EFF 09/03/2003 490  ug/l EFF 10/18/2012 180  ug/l

EFF 06/30/2000 650  ug/l EFF 10/13/2003 790  ug/l EFF 3/7/2013 270 ug/l

EFF 08/04/2000 570  ug/l EFF 11/03/2003 780  ug/l EFF 5/30/2013 270 ug/l

EFF 09/06/2000 590  ug/l EFF 03/09/2004 510  ug/l EFF 8/14/2013 280 ug/l

EFF 09/26/2000 650  ug/l EFF 05/10/2004 410  ug/l EFF 10/11/2013 320 ug/l

EFF 10/31/2000 560  ug/l EFF 08/02/2004 310  ug/l EFF 3/27/2014 280 ug/l

EFF 12/07/2000 470  ug/l EFF 10/29/2004 360  ug/l EFF 6/30/2014 280 ug/l

EFF 01/03/2001 560  ug/l EFF 02/02/2005 270  ug/l EFF 9/30/2014 290 ug/l

EFF 02/01/2001 590  ug/l EFF 05/04/2005 310  ug/l EFF 10/21/2014 260 ug/l

EFF 03/06/2001 620  ug/l EFF 08/05/2005 290  ug/l EFF 3/20/2015 270 ug/l

EFF 04/02/2001 360  ug/l EFF 11/12/2005 340  ug/l EFF 6/30/2015 150 h ug/l

EFF 04/27/2001 470  ug/l EFF 03/19/2006 400  ug/l EFF 9/01/2015 330 ug/l

EFF 05/30/2001 590  ug/l EFF 05/09/2006 380  ug/l EFF 10/14/2015 210 ug/l

EFF 07/03/2001 800  ug/l EFF 08/15/2006 < 50  ug/l EFF 2/04/2016 250 ug/l

EFF 07/31/2001 1000  ug/l EFF 10/18/2006 360  ug/l EFF 6/30/2016 310 ug/l

EFF 09/04/2001 610  ug/l EFF 11/29/2006 400  ug/l EFF 9/12/2016 260 ug/l

EFF 10/02/2001 540  ug/l EFF 02/12/2007 350  ug/l EFF 10/11/2016 330 ug/l

EFF 11/01/2001 600  ug/l EFF 06/08/2007 530  ug/l

EFF 12/04/2001 510  ug/l EFF 09/12/2007 380 * ug/l

EFF 12/31/2001 850  ug/l EFF 11/13/2007 390  ug/l

EFF 01/31/2002 660  ug/l EFF 03/19/2008 500  ug/l

EFF 02/28/2002 650  ug/l EFF 06/14/2008 370  ug/l

EFF 03/27/2002 640  ug/l EFF 09/04/2008 380  ug/l

EFF 04/29/2002 540  ug/l EFF 10/16/2008 420  ug/l

EFF 05/30/2002 560  ug/l EFF 02/25/2009 380  ug/l

EFF 06/30/2002 960  ug/l EFF 06/10/2009 330  ug/l

EFF 08/02/2002 800  ug/l EFF 09/09/2009 340  ug/l

EFF 08/30/2002 770  ug/l EFF 10/08/2009 430  ug/l

EFF 09/30/2002 760  ug/l EFF 03/09/2010 400  ug/l

EFF 11/01/2002 610  ug/l EFF 06/04/2010 300  ug/l

EFF 12/03/2002 560  ug/l EFF 08/09/2010 360  ug/l

EFF 12/30/2002 450  ug/l EFF 10/07/2010 310  ug/l

EFF 02/04/2003 590  ug/l EFF 03/22/2011 290  ug/l

See Table 3-18 for data qualifiers and footnotes.

Chemical Name Chemical Name Chemical Name



Table A-8
Historical Surface Water Quality Data

Comparison to ARARs and TBCs
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN

Acenaph       

thene

Anthracene Benzo(a)        

pyrene

Fluoranthene Naphthalene Pentachlorop

henol

Phenan        

threne

12 (2) ug/l 0.029 (2) ug/l 0.00051 (1) ug/l 20 (2) ug/l 81 (2) ug/l 5.5 (2,3) ug/l 2.1 (2) ug/l

Location

Sample 

Date

Sample

Type

NE Drain 11/04/1987 N 15.0  ug/l < 0.25  ug/l < 0.25  ug/l < 0.25  ug/l < 0.25  ug/l 570  ug/l < 0.25  ug/l

NE Drain 08/20/1990 N 7.3  ug/l < 0.080  ug/l < 0.080  ug/l < 0.080  ug/l 0.16  ug/l 29  ug/l 0.088  ug/l

NE Drain 09/05/1990 N 5.4  ug/l < 0.20  ug/l < 0.20  ug/l < 0.20  ug/l < 0.38  ug/l 49  ug/l < 0.20  ug/l

NE Drain 10/01/1990 N 15  ug/l < 6  ug/l < 6  ug/l < 6  ug/l < 6  ug/l 64  ug/l < 6  ug/l

NE Drain 11/09/1990 N 6.3  ug/l 0.089  ug/l < 0.0010  ug/l < 0.0010  ug/l 0.11  ug/l 11  ug/l 0.13  ug/l

NE Drain 05/14/1991 N 0.79  ug/l < 0.020  ug/l < 0.020  ug/l 0.052  ug/l < 0.038  ug/l < 6  ug/l 0.031  ug/l

NE Drain 06/12/1991 N 2.5  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l 0.11  ug/l 3 bj ug/l < 0.060  ug/l

NE Drain 07/12/1991 N 1.6  ug/l 0.026  ug/l < 0.0030  ug/l 0.0062  ug/l 0.033 b ug/l < 6  ug/l 0.019  ug/l

NE Drain 08/20/1991 N < 0.0030  ug/l < 0.0030  ug/l 0.0092  ug/l 0.041  ug/l 0.013 b ug/l < 6  ug/l 0.026  ug/l

NE Drain 09/16/1991 N 1.7  ug/l < 0.11  ug/l < 0.11  ug/l < 0.11  ug/l < 0.14  ug/l < 10  ug/l < 0.11  ug/l

NE Drain 10/16/1991 N 0.051  ug/l 0.015  ug/l 0.0035  ug/l 0.011  ug/l < 0.0040  ug/l 2 j ug/l < 0.0030  ug/l

NE Drain 11/19/1991 N 2.4  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.080  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 12/12/1991 N 1.9  ug/l < 0.060  ug/l 0.084  ug/l 0.38  ug/l < 0.080  ug/l < 6  ug/l 0.38  ug/l

NE Drain 01/06/1992 N 3.2  ug/l < 0.072  ug/l < 0.072  ug/l < 0.072  ug/l < 0.096  ug/l < 6  ug/l 0.11 b ug/l

NE Drain 02/04/1992 N 2.9  ug/l < 0.18  ug/l < 0.18  ug/l < 0.18  ug/l < 0.24  ug/l < 6  ug/l < 0.18  ug/l

NE Drain 03/30/1992 N 1.5  ug/l < 0.11  ug/l < 0.11  ug/l < 0.11  ug/l < 0.14  ug/l < 6  ug/l < 0.11  ug/l

NE Drain 04/24/1992 N 1.8  ug/l < 0.15  ug/l < 0.15  ug/l < 0.15  ug/l < 0.20  ug/l < 6  ug/l < 0.15  ug/l

NE Drain 05/22/1992 N 1.9  ug/l < 0.10  ug/l < 0.10  ug/l < 0.10  ug/l < 0.14  ug/l < 6  ug/l < 0.10  ug/l

NE Drain 06/08/1992 N 1.3  ug/l < 0.14  ug/l < 0.14  ug/l < 0.14  ug/l < 0.19  ug/l < 6  ug/l < 0.14  ug/l

NE Drain 07/14/1992 N 1.4  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.16  ug/l < 6  ug/l < 0.12  ug/l

NE Drain 08/13/1992 N 0.76  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.080  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 09/03/1992 N 0.70  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.080  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 10/13/1992 N 2.2  ug/l 0.042  ug/l < 0.036  ug/l < 0.036  ug/l < 0.048  ug/l < 6  ug/l < 0.036  ug/l

NE Drain 12/03/1992 N 1.2  ug/l < 0.13  ug/l < 0.13  ug/l < 0.13  ug/l < 0.18  ug/l < 6  ug/l < 0.13  ug/l

NE Drain 12/22/1992 N 0.46  ug/l 0.022  ug/l < 0.0030  ug/l 0.0073  ug/l 0.0064  ug/l < 6  ug/l 0.016  ug/l

NE Drain 01/13/1993 N 1.130  ug/l 0.0340  ug/l < 0.00300  ug/l 0.0248  ug/l 0.0118  ug/l < 6  ug/l 0.0283  ug/l

NE Drain 02/12/1993 N 1.94  ug/l < 0.102  ug/l < 0.102  ug/l < 0.102  ug/l < 0.136  ug/l < 6  ug/l < 0.102  ug/l

NE Drain 03/11/1993 N 2.2  ug/l < 0.120  ug/l < 0.120  ug/l < 0.120  ug/l < 0.0160  ug/l < 6  ug/l < 0.230  ug/l

NE Drain 04/14/1993 N 1.110  ug/l 0.0817  ug/l 0.185  ug/l 0.348  ug/l < 0.0720  ug/l < 60  ug/l 0.266  ug/l

NE Drain 05/10/1993 N 0.122  ug/l 0.0453  ug/l 0.140  ug/l 0.429  ug/l < 0.0320  ug/l < 6  ug/l 0.177  ug/l

NE Drain 06/09/1993 N 2.74  ug/l < 0.192  ug/l < 0.192  ug/l < 0.192  ug/l < 0.256  ug/l < 6  ug/l < 0.192  ug/l

NE Drain 07/19/1993 N 1.79  ug/l < 0.0600  ug/l < 0.0600  ug/l < 0.0600  ug/l 0.0811 b ug/l < 6  ug/l < 0.0600  ug/l

NE Drain 08/17/1993 N 0.641  ug/l < 0.0900  ug/l < 0.0900  ug/l < 0.0900  ug/l < 0.120  ug/l < 6  ug/l < 0.0900  ug/l

NE Drain 09/24/1993 N 2.50  ug/l < 0.0900  ug/l < 0.0900  ug/l < 0.0900  ug/l < 0.120  ug/l < 6  ug/l < 0.0900  ug/l

NE Drain 10/18/1993 N 1.21  ug/l 0.0617  ug/l < 0.0600  ug/l < 0.0600  ug/l < 0.0800  ug/l < 6  ug/l < 0.0600  ug/l

NE Drain 11/09/1993 N 1.38  ug/l 0.0776  ug/l < 0.0720  ug/l < 0.0720  ug/l < 0.0960  ug/l < 6  ug/l < 0.0720  ug/l

NE Drain 12/21/1993 N 0.588  ug/l 0.0202  ug/l < 0.00300  ug/l 0.00723  ug/l 0.0107 b ug/l < 12  ug/l 0.00594  ug/l

NE Drain 01/06/1994 N 1.92  ug/l < 0.138  ug/l < 0.138  ug/l < 0.138  ug/l < 0.184  ug/l < 6  ug/l < 0.138  ug/l

NE Drain 02/03/1994 N 1.88  ug/l < 0.0900  ug/l < 0.0900  ug/l < 0.0900  ug/l < 0.120  ug/l < 6  ug/l < 0.0900  ug/l

NE Drain 03/03/1994 N 0.906  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.080  ug/l < 6 * ug/l < 0.060  ug/l

NE Drain 04/01/1994 N 1.71  ug/l < 0.156  ug/l < 0.156  ug/l < 0.156  ug/l < 0.208  ug/l < 12  ug/l < 0.156  ug/l

NE Drain 05/03/1994 N 50.6  ug/l < 0.072  ug/l < 0.072  ug/l < 0.072  ug/l 2.44  ug/l < 6  ug/l < 0.072  ug/l

NE Drain 05/31/1994 N 1.61  ug/l < 0.06  ug/l < 0.06  ug/l < 0.06  ug/l < 0.06  ug/l < 3  ug/l < 0.06  ug/l

NE Drain 07/01/1994 N 1.730  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 08/02/1994 N 1.62  ug/l < 0.072  ug/l < 0.072  ug/l < 0.072  ug/l < 0.072  ug/l < 3  ug/l < 0.072  ug/l

NE Drain 08/31/1994 N 2.7  ug/l < 0.24  ug/l < 0.24  ug/l < 0.24  ug/l < 0.24  ug/l < 3  ug/l < 0.24  ug/l

NE Drain 09/28/1994 N 1.9  ug/l < 0.072  ug/l < 0.072  ug/l < 0.072  ug/l < 0.072  ug/l < 3  ug/l < 0.072  ug/l

NE Drain 11/01/1994 N 2.2  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 11/29/1994 N 2.2  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 3  ug/l < 0.12  ug/l

NE Drain 12/29/1994 N 2.60  ug/l < 0.120  ug/l < 0.120  ug/l < 0.120  ug/l < 0.120  ug/l < 3  ug/l < 0.120  ug/l

NE Drain 02/01/1995 N 2.70  ug/l < 0.120  ug/l < 0.120  ug/l < 0.120  ug/l < 0.120  ug/l < 3  ug/l < 0.120  ug/l

NE Drain 03/01/1995 N 1.8  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 3  ug/l < 0.12  ug/l

NE Drain 04/03/1995 N 3.2  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 3  ug/l < 0.12  ug/l

NE Drain 05/01/1995 N 3.4  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 3  ug/l < 0.12  ug/l

NE Drain 06/01/1995 N 2.1  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 3  ug/l < 0.12  ug/l

NE Drain 07/06/1995 N 2.3  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 0.12  ug/l < 3  ug/l < 0.12  ug/l

NE Drain 07/27/1995 N 1.3  ug/l < 0.060  ug/l < 0.060  ug/l 0.064  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 08/30/1995 N 1.3  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 10/18/1995 N 1.2  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 11/02/1995 N 0.74  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 12/05/1995 N 1.0  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 12/28/1995 N 0.75  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

Joslyn SW ARARs (Bold)

Chemical Name
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Table A-8
Historical Surface Water Quality Data

Comparison to ARARs and TBCs
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN

Acenaph       

thene

Anthracene Benzo(a)        

pyrene

Fluoranthene Naphthalene Pentachlorop

henol

Phenan        

threne

12 (2) ug/l 0.029 (2) ug/l 0.00051 (1) ug/l 20 (2) ug/l 81 (2) ug/l 5.5 (2,3) ug/l 2.1 (2) ug/l

Location

Sample 

Date

Sample

Type

Joslyn SW ARARs (Bold)

Chemical Name

NE Drain 04/24/1996 N 2.0  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 09/06/1996 N 1.4  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 10/03/1996 N 1.0  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 02/05/1997 N 2.9  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 03/31/1997 N 3.3  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 07/09/1997 N 2.9  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 09/12/1997 N 1.3  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 6  ug/l < 0.060  ug/l

NE Drain 10/01/1997 N 1.6  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 01/07/1998 N 1.0  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 5  ug/l < 0.060  ug/l

NE Drain 04/01/1998 N 1.3  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 0.060  ug/l < 3  ug/l < 0.060  ug/l

NE Drain 07/01/1998 N 1.0  ug/l < 0.15  ug/l < 0.15  ug/l < 0.15  ug/l < 0.15  ug/l < 3  ug/l < 0.15  ug/l

NE Drain 11/19/1998 N 0.19  ug/l < 0.012  ug/l < 0.012  ug/l < 0.012  ug/l < 0.012  ug/l < 3  ug/l < 0.012  ug/l

NE Drain 02/25/1999 N 0.87  ug/l 0.038  ug/l 0.029  ug/l 0.088  ug/l 0.025 b ug/l < 0.5  ug/l 0.036  ug/l

NE Drain 05/31/1999 N 0.70  ug/l 0.019  ug/l < 0.003  ug/l 0.007  ug/l 0.008  ug/l 0.3  ug/l 0.005  ug/l

NE Drain 09/03/1999 N 0.56  ug/l 0.024  ug/l < 0.003  ug/l 0.007 b ug/l 0.010 b ug/l < 0.2  ug/l 0.006 b ug/l

NE Drain 11/19/1999 N 0.36  ug/l 0.025  ug/l 0.010 b ug/l 0.025 b ug/l 0.015 b ug/l < 3  ug/l 0.014 b ug/l

NE Drain 11/19/1999 FD 0.37  ug/l 0.026  ug/l 0.010 b ug/l 0.022 b ug/l 0.014 b ug/l < 3  ug/l 0.014 b ug/l

NE Drain 03/30/2001 N 0.63  ug/l 0.019  ug/l 0.0053  ug/l 0.037  ug/l 0.012  ug/l < 0.50  ug/l 0.018  ug/l

NE Drain 07/03/2001 N 0.26  ug/l 0.014  ug/l < 0.0033  ug/l 0.0080 b ug/l 0.0084  ug/l < 2.0  ug/l 0.0051 b ug/l

NE Drain 10/02/2001 N 0.32  ug/l 0.017  ug/l < 0.0033  ug/l 0.0056  ug/l 0.0090  ug/l < 3  ug/l 0.0040 b ug/l

NE Drain 10/16/2001 N 0.29  ug/l 0.019  ug/l < 0.0033  ug/l 0.0060 b ug/l 0.012 b ug/l < 3  ug/l 0.0056 b ug/l

NE Drain 02/28/2002 N 0.29  ug/l 0.02  ug/l < 0.0034  ug/l 0.0071 b ug/l 0.011 b* ug/l < 3.0  ug/l 0.0076 b ug/l

NE Drain 06/30/2002 N 0.1  ug/l 0.017  ug/l < 0.0034  ug/l 0.018  ug/l 0.025  ug/l < 3.0  ug/l 0.016  ug/l

NE Drain 07/30/2002 N 0.065  ug/l 0.012  ug/l < 0.0034  ug/l 0.015  ug/l 0.013  ug/l < 3.0  ug/l 0.020  ug/l

NE Drain 10/31/2002 N 0.055  ug/l 0.014  ug/l < 0.0034  ug/l 0.010  ug/l 0.032 b ug/l < 3.0  ug/l 0.015  ug/l

NE Drain 03/03/2003 N 0.078  ug/l 0.012  ug/l < 0.0034  ug/l 0.014  ug/l 0.013  ug/l < 3.0  ug/l 0.013  ug/l

NE Drain 06/07/2003 N 0.043  ug/l 0.012  ug/l < 0.0034  ug/l 0.011  ug/l 0.028 b ug/l < 3.0  ug/l 0.017  ug/l

NE Drain 08/03/2004 N 0.020  ug/l 0.038  ug/l 0.10  ug/l 0.15  ug/l 0.026  ug/l < 0.50 * ug/l 0.052  ug/l

NE Drain 10/19/2004 N < 0.0034  ug/l 0.014  ug/l < 0.0034  ug/l < 0.0034  ug/l 0.0048 b ug/l < 2  ug/l < 0.0034  ug/l

NE Drain 02/02/2005 N 0.0080  ug/l 0.085  ug/l 0.060  ug/l 0.21  ug/l 0.086  ug/l < 3.0  ug/l 0.15  ug/l

NE Drain 05/04/2005 N < 0.0035  ug/l 0.0067  ug/l < 0.0035  ug/l < 0.0035  ug/l 0.017  ug/l < 3.0  ug/l < 0.0035  ug/l

NE Drain 08/05/2005 N < 0.0034  ug/l 0.010  ug/l < 0.0034  ug/l 0.0071  ug/l 0.018 b ug/l < 3.0 * ug/l 0.0039 b ug/l

NE Drain 11/08/2005 N < 0.0034  ug/l 0.0088  ug/l < 0.0034  ug/l 0.0054  ug/l 0.011 b ug/l < 3.0  ug/l < 0.0034  ug/l

NE Drain 03/19/2006 N < 0.0034  ug/l 0.013  ug/l 0.0041  ug/l 0.020  ug/l 0.0070 b ug/l < 3.0  ug/l 0.012  ug/l

NE Drain 05/09/2006 N < 0.0034  ug/l 0.0091  ug/l < 0.0034  ug/l 0.0067  ug/l 0.0078 b ug/l < 3.0  ug/l 0.0050  ug/l

NE Drain 08/15/2006 N < 0.0034  ug/l 0.021  ug/l < 0.0034  ug/l 0.0044  ug/l 0.014 b ug/l < 3.0  ug/l < 0.0034  ug/l

NE Drain 10/21/2006 N < 0.0034  ug/l 0.015  ug/l < 0.0034  ug/l 0.0040  ug/l 0.011 b ug/l < 3.0  ug/l < 0.0034  ug/l

NE Drain 03/15/2007 N < 0.0033  ug/l 0.013  ug/l < 0.0033  ug/l 0.016  ug/l 0.013 b ug/l < 2.9  ug/l 0.012  ug/l

Storm Sewer 11/09/1990 N 0.12  ug/l 0.0037  ug/l 0.0017  ug/l 0.032  ug/l 0.015  ug/l < 6  ug/l 0.012  ug/l

Storm Sewer 05/14/1991 N 0.064  ug/l 0.12  ug/l 0.31  ug/l 1.9  ug/l 0.035 bj ug/l < 6  ug/l 0.93  ug/l

Storm Sewer 06/12/1991 N < 0.13  ug/l < 0.10  ug/l < 0.10  ug/l 0.96  ug/l < 0.19  ug/l < 6  ug/l 0.29  ug/l

Storm Sewer 07/12/1991 N 0.32  ug/l 0.049  ug/l 0.029  ug/l 0.16  ug/l 0.18 b ug/l < 6  ug/l 0.35  ug/l

Storm Sewer 08/20/1991 N 4.5  ug/l < 0.24  ug/l < 0.24  ug/l < 0.24  ug/l < 0.32  ug/l < 6  ug/l < 0.24  ug/l

Storm Sewer 09/16/1991 N < 0.0060  ug/l < 0.0060  ug/l 0.013  ug/l 0.10  ug/l < 0.0080  ug/l < 10  ug/l 0.036  ug/l

Storm Sewer 10/16/1991 N < 0.0030  ug/l 0.0038  ug/l 0.017  ug/l 0.084  ug/l < 0.0040  ug/l < 6  ug/l 0.028  ug/l

Storm Sewer 11/19/1991 N < 0.018  ug/l < 0.018  ug/l < 0.018  ug/l 0.021  ug/l < 0.024  ug/l < 6  ug/l < 0.018  ug/l

Storm Sewer 12/12/1991 N < 6  ug/l < 6  ug/l 4 j ug/l 15  ug/l < 6  ug/l < 6  ug/l 11  ug/l

Storm Sewer 01/06/1992 N < 0.24  ug/l < 0.24  ug/l 0.56  ug/l 2.4  ug/l < 0.32  ug/l < 6  ug/l 1.4 b ug/l

Storm Sewer 02/04/1992 N < 0.0030  ug/l < 0.0030  ug/l 0.0069  ug/l 0.082  ug/l 0.010 b ug/l < 6  ug/l 0.030  ug/l

Storm Sewer 03/30/1992 N < 0.0060  ug/l < 0.0060  ug/l 0.0064  ug/l 0.066  ug/l < 0.0080  ug/l < 6  ug/l 0.017  ug/l

Storm Sewer 04/24/1992 N 0.14  ug/l < 0.018  ug/l 0.037  ug/l 0.18  ug/l < 0.024  ug/l < 6  ug/l 0.078  ug/l

Storm Sewer 05/22/1992 N < 0.0030  ug/l 0.0056  ug/l 0.0041  ug/l 0.059  ug/l 0.0060 b ug/l < 6  ug/l 0.016  ug/l

Storm Sewer 06/08/1992 N < 0.0030  ug/l 0.0037  ug/l 0.034  ug/l 0.10  ug/l < 0.0040  ug/l < 6  ug/l 0.028  ug/l

Storm Sewer 07/14/1992 N 0.043  ug/l < 0.0060  ug/l < 0.0060  ug/l 0.023  ug/l < 0.0080  ug/l < 6  ug/l 0.0092  ug/l

Storm Sewer 08/13/1992 N < 0.0030  ug/l < 0.0030  ug/l 0.0080  ug/l 0.032  ug/l 0.0047 b ug/l < 6  ug/l 0.011 b ug/l

Storm Sewer 09/03/1992 N 0.012  ug/l 0.0052  ug/l 0.014  ug/l 0.11  ug/l 0.018 b ug/l < 6  ug/l 0.034  ug/l

Storm Sewer 10/13/1992 N < 0.0030  ug/l 0.0040  ug/l 0.0097  ug/l 0.033  ug/l 0.0047 b ug/l < 6  ug/l 0.013  ug/l

Storm Sewer 12/03/1992 N < 0.0030  ug/l < 0.0030  ug/l < 0.0030  ug/l 0.0033  ug/l < 0.0040  ug/l < 6  ug/l < 0.0030  ug/l

Storm Sewer 12/22/1992 N < 0.0030  ug/l < 0.0030  ug/l 0.0051  ug/l 0.036  ug/l 0.0051  ug/l < 6  ug/l 0.015  ug/l

Storm Sewer 01/13/1993 N < 0.00300  ug/l < 0.00300  ug/l < 0.00300  ug/l 0.0138  ug/l 0.00580  ug/l < 6  ug/l 0.0112  ug/l

Storm Sewer 04/14/1993 N < 0.0120  ug/l 0.0259  ug/l 0.0472  ug/l 0.288  ug/l 0.0311 b ug/l < 60  ug/l 0.154  ug/l

Storm Sewer 05/10/1993 N < 0.108  ug/l 0.115  ug/l 0.404  ug/l 1.71  ug/l < 0.144  ug/l < 6  ug/l 0.756  ug/l
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Table A-8
Historical Surface Water Quality Data

Comparison to ARARs and TBCs
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN

Acenaph       

thene

Anthracene Benzo(a)        

pyrene

Fluoranthene Naphthalene Pentachlorop

henol

Phenan        

threne

12 (2) ug/l 0.029 (2) ug/l 0.00051 (1) ug/l 20 (2) ug/l 81 (2) ug/l 5.5 (2,3) ug/l 2.1 (2) ug/l

Location

Sample 

Date

Sample

Type

Joslyn SW ARARs (Bold)

Chemical Name

Storm Sewer 06/09/1993 N 0.103  ug/l 0.0133  ug/l 0.0246  ug/l 0.113  ug/l < 0.00800  ug/l < 6  ug/l 0.0617  ug/l

Storm Sewer 07/19/1993 N 0.318  ug/l 0.0128  ug/l 0.0139  ug/l 0.0659  ug/l 0.0490 b ug/l < 6  ug/l 0.0311  ug/l

Storm Sewer 08/17/1993 N 0.123  ug/l 0.0129  ug/l 0.0312  ug/l 0.108  ug/l 0.0155 b ug/l < 6  ug/l 0.0574  ug/l

Storm Sewer 10/18/1993 N < 0.00600  ug/l < 0.00600  ug/l < 0.00600  ug/l 0.0403  ug/l 0.00929 b ug/l < 6  ug/l 0.0239  ug/l

Storm Sewer 02/03/1994 N < 0.00600  ug/l < 0.00600  ug/l 0.00653  ug/l 0.0198  ug/l < 0.00800  ug/l < 6  ug/l 0.0148  ug/l

Storm Sewer 06/02/1994 N < 0.024  ug/l < 0.024  ug/l 0.073  ug/l 0.411  ug/l < 0.024  ug/l < 3  ug/l 0.167  ug/l

Storm Sewer 08/02/1994 N < 0.006  ug/l < 0.006  ug/l 0.022  ug/l 0.098  ug/l < 0.006  ug/l < 3  ug/l 0.028  ug/l

Storm Sewer 09/28/1994 N 0.43  ug/l < 0.018  ug/l < 0.018  ug/l 0.025  ug/l < 0.018  ug/l < 3  ug/l < 0.018  ug/l

Storm Sewer 10/18/1995 N < 0.003  ug/l < 0.003  ug/l < 0.003  ug/l 0.008  ug/l 0.005 b ug/l < 3  ug/l 0.006  ug/l

Storm Sewer 10/03/1996 N < 0.006  ug/l < 0.006  ug/l < 0.006  ug/l 0.018 b ug/l 0.012 b ug/l < 6  ug/l 0.007 b ug/l

Storm Sewer 10/01/1997 N < 0.003  ug/l < 0.003  ug/l < 0.003  ug/l 0.010  ug/l 0.006 b ug/l < 3  ug/l 0.008 b ug/l

Storm Sewer 11/19/1998 N < 0.009  ug/l < 0.009  ug/l < 0.009  ug/l 0.027  ug/l < 0.009  ug/l < 3  ug/l < 0.009  ug/l

Storm Sewer 11/19/1999 N < 0.003  ug/l 0.003  ug/l < 0.003  ug/l 0.009 b ug/l 0.004 b ug/l < 3  ug/l 0.010 b ug/l

Storm Sewer 09/27/2000 N < 0.003  ug/l < 0.003  ug/l < 0.003  ug/l 0.016 b ug/l 0.006 b ug/l < 3  ug/l 0.009 b ug/l

Storm Sewer 09/27/2000 FD < 0.003  ug/l < 0.003  ug/l < 0.003  ug/l 0.008 b ug/l 0.005 b ug/l < 3  ug/l 0.005 b ug/l

Storm Sewer 10/16/2001 N 0.016  ug/l 0.0041  ug/l 0.0089  ug/l 0.049 b ug/l 0.0050 b ug/l < 3  ug/l 0.02 b ug/l

Storm Sewer 10/31/2002 N 0.0087  ug/l < 0.0034  ug/l < 0.0034  ug/l 0.0051  ug/l 0.0085 b ug/l < 3.0  ug/l 0.0060  ug/l

Storm Sewer 06/07/2003 N 0.0059  ug/l 0.012  ug/l 0.049  ug/l 0.26  ug/l 0.0097 b ug/l < 3.0  ug/l 0.064  ug/l

Storm Sewer 12/18/2003 N 0.071  ug/l 0.0035  ug/l < 0.0034  ug/l 0.020  ug/l 0.013 b ug/l < 3.0  ug/l 0.010 b ug/l

Storm Sewer 10/19/2004 N 0.029  ug/l 0.013  ug/l < 0.0034  ug/l 0.009  ug/l 0.0041 b ug/l < 2  ug/l 0.0038  ug/l

Storm Sewer 11/10/2005 N 0.016  ug/l 0.0049  ug/l < 0.0034  ug/l 0.0059  ug/l 0.0077 b ug/l < 3.0  ug/l < 0.0034  ug/l

Storm Sewer 10/19/2006 N 0.022  ug/l 0.012  ug/l 0.029  ug/l 0.090  ug/l 0.0049 b ug/l < 3.2  ug/l 0.035  ug/l

Storm Sewer 11/07/2007 N 0.0077  ug/l 0.0072  ug/l < 0.0032  ug/l 0.011  ug/l 0.0035  ug/l < 0.94  ug/l 0.0055 b ug/l

Storm Sewer 10/17/2008 N 0.030  ug/l 0.0052  ug/l < 0.0037  ug/l 0.0089  ug/l 0.0054 b ug/l < 1.1  ug/l < 0.0037  ug/l

Storm Sewer 10/05/2009 N 0.038  ug/l 0.0094  ug/l 0.035  ug/l 0.14  ug/l 0.0070 b ug/l < 1.0  ug/l 0.042  ug/l

Storm Sewer 10/07/2010 N 0.017  ug/l 0.0084  ug/l < 0.0039  ug/l < 0.0039  ug/l 0.071  ug/l < 1.2  ug/l < 0.0039  ug/l

Shingle Creek 11/09/1990 N 0.0059  ug/l 0.0018  ug/l 0.030  ug/l 0.086  ug/l 0.010  ug/l < 6  ug/l 0.033  ug/l

Shingle Creek 05/14/1991 N 0.014  ug/l 0.0056  ug/l 0.027  ug/l 0.25  ug/l 0.011 b ug/l < 6  ug/l 0.096  ug/l

Shingle Creek 06/12/1991 N 0.012  ug/l 0.011  ug/l 0.064  ug/l 0.46  ug/l 0.0066 b ug/l < 6  ug/l 0.16  ug/l

Shingle Creek 07/12/1991 N 0.043  ug/l 0.0051  ug/l 0.0038  ug/l 0.055  ug/l 0.0049 b ug/l < 6  ug/l 0.0091  ug/l

Shingle Creek 08/20/1991 N < 0.048  ug/l < 0.048  ug/l < 0.048  ug/l 1.2  ug/l < 0.064  ug/l < 6  ug/l 0.22  ug/l

Shingle Creek 09/16/1991 N 0.043  ug/l < 0.018  ug/l 0.12  ug/l 0.51  ug/l < 0.024  ug/l < 10  ug/l 0.21  ug/l

Shingle Creek 10/16/1991 N < 0.0030  ug/l < 0.0030  ug/l 0.0099  ug/l 0.042  ug/l 0.0064 b ug/l < 6  ug/l 0.0042  ug/l

Shingle Creek 11/19/1991 N 0.0086  ug/l < 0.0030  ug/l 0.026  ug/l 0.16  ug/l 0.013 b ug/l < 6  ug/l 0.044  ug/l

Shingle Creek 12/12/1991 N 0.065  ug/l 0.035  ug/l 0.20  ug/l 1.3  ug/l 0.087  ug/l < 6  ug/l 0.92  ug/l

Shingle Creek 01/06/1992 N < 0.030  ug/l < 0.030  ug/l 0.14  ug/l 0.85  ug/l < 0.040  ug/l < 6  ug/l 0.45  ug/l

Shingle Creek 02/04/1992 N 0.013  ug/l < 0.012  ug/l 0.014  ug/l 0.18  ug/l 0.044 b ug/l < 6  ug/l 0.14  ug/l

Shingle Creek 03/30/1992 N 0.092  ug/l 0.036  ug/l < 0.018  ug/l 0.27  ug/l 0.055 b ug/l < 6  ug/l 0.30  ug/l

Shingle Creek 04/24/1992 N < 0.0030  ug/l < 0.0030  ug/l 0.0036  ug/l 0.031  ug/l 0.0052 b ug/l < 6  ug/l 0.011  ug/l

Shingle Creek 05/22/1992 N < 0.012  ug/l 0.017  ug/l 0.044  ug/l 0.27  ug/l < 0.016  ug/l < 6  ug/l 0.12  ug/l

Shingle Creek 06/08/1992 N 0.11  ug/l < 0.0060  ug/l 0.014  ug/l 0.26  ug/l 0.40  ug/l < 6  ug/l 0.29  ug/l

Shingle Creek 07/14/1992 N < 0.0060  ug/l < 0.0060  ug/l 0.024  ug/l 0.084  ug/l 0.0089 b ug/l < 6  ug/l 0.044  ug/l

Shingle Creek 08/13/1992 N 0.0084  ug/l 0.0046  ug/l 0.0056  ug/l 0.066  ug/l 0.018 b ug/l < 6  ug/l 0.029 b ug/l

Shingle Creek 09/03/1992 N < 0.0060  ug/l < 0.0060  ug/l < 0.0060  ug/l 0.012  ug/l < 0.0080  ug/l < 6  ug/l < 0.0060  ug/l

Shingle Creek 10/13/1992 N 0.0030  ug/l < 0.0030  ug/l 0.0052  ug/l 0.033  ug/l 0.0082 b ug/l < 6  ug/l 0.015  ug/l

Shingle Creek 12/03/1992 N < 0.0030  ug/l < 0.0030  ug/l < 0.0030  ug/l 0.011  ug/l 0.0079  ug/l < 6  ug/l 0.0045  ug/l

Shingle Creek 12/22/1992 N < 0.015  ug/l 0.032  ug/l 0.43  ug/l 0.75  ug/l < 0.020  ug/l < 6  ug/l 0.30  ug/l

Shingle Creek 01/13/1993 N 0.00396  ug/l < 0.00300  ug/l < 0.00300  ug/l 0.00970  ug/l 0.00723  ug/l < 30  ug/l 0.00548  ug/l

Shingle Creek 04/14/1993 N 0.0606  ug/l 0.0911  ug/l 0.253  ug/l 1.080  ug/l 0.185 b ug/l < 60  ug/l 0.612  ug/l

Shingle Creek 05/10/1993 N 0.125  ug/l 0.0380 j ug/l 0.213  ug/l 0.392  ug/l < 0.0800  ug/l < 6  ug/l 0.174  ug/l

Shingle Creek 06/09/1993 N < 0.00600  ug/l 0.00806  ug/l 0.0502  ug/l 0.185  ug/l < 0.00800  ug/l < 6  ug/l 0.0794  ug/l

Shingle Creek 07/19/1993 N 0.00411  ug/l < 0.00300  ug/l 0.00635  ug/l 0.0436  ug/l 0.0287 b ug/l < 6  ug/l 0.0219  ug/l

Shingle Creek 08/17/1993 N 0.0127  ug/l < 0.0120  ug/l 0.115  ug/l 0.329  ug/l 0.0186 b ug/l < 6  ug/l 0.123  ug/l

Shingle Creek 10/18/1993 N < 0.0120  ug/l < 0.0120  ug/l < 0.0120  ug/l 0.0346  ug/l 0.0247 b ug/l < 6  ug/l 0.0212  ug/l

Shingle Creek 02/03/1994 N < 0.00600  ug/l < 0.00600  ug/l < 0.00600  ug/l 0.0200  ug/l 0.0176 b ug/l < 6  ug/l 0.0110  ug/l

Shingle Creek 05/31/1994 N < 0.024  ug/l 0.024  ug/l 0.025  ug/l 0.18  ug/l < 0.024  ug/l < 3  ug/l 0.099  ug/l

Shingle Creek 08/02/1994 N 0.014  ug/l 0.019  ug/l 0.181  ug/l 0.59  ug/l 0.029  ug/l < 3  ug/l 0.185  ug/l

Shingle Creek 09/28/1994 N 0.019  ug/l < 0.018  ug/l 0.047  ug/l 0.16  ug/l < 0.018  ug/l < 3  ug/l 0.071  ug/l

Shingle Creek 10/18/1995 N < 0.012  ug/l < 0.012  ug/l < 0.012  ug/l 0.069  ug/l 0.011 b ug/l < 3  ug/l 0.028  ug/l

Shingle Creek 10/03/1996 N 0.014  ug/l 0.006  ug/l < 0.003  ug/l 0.048  ug/l 0.032  ug/l < 6  ug/l 0.019  ug/l

Shingle Creek 10/01/1997 N 0.022  ug/l 0.007  ug/l 0.010  ug/l 0.088  ug/l < 0.003  ug/l < 3  ug/l 0.052  ug/l

Shingle Creek 11/19/1998 N 0.003  ug/l < 0.003  ug/l < 0.003  ug/l 0.050  ug/l 0.068  ug/l < 3  ug/l 0.021  ug/l
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Table A-8
Historical Surface Water Quality Data

Comparison to ARARs and TBCs
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN

Acenaph       

thene

Anthracene Benzo(a)        

pyrene

Fluoranthene Naphthalene Pentachlorop

henol

Phenan        

threne

12 (2) ug/l 0.029 (2) ug/l 0.00051 (1) ug/l 20 (2) ug/l 81 (2) ug/l 5.5 (2,3) ug/l 2.1 (2) ug/l

Location

Sample 

Date

Sample

Type

Joslyn SW ARARs (Bold)

Chemical Name

Shingle Creek 11/19/1999 N 0.004  ug/l 0.004  ug/l 0.020 b ug/l 0.059 b ug/l 0.013 b ug/l < 3  ug/l 0.022 b ug/l

Shingle Creek 09/27/2000 N 0.009  ug/l 0.003  ug/l 0.003  ug/l 0.040 b ug/l 0.015 b ug/l < 3  ug/l 0.018  ug/l

Shingle Creek 10/16/2001 N 0.0099  ug/l 0.0066  ug/l 0.014  ug/l 0.074  ug/l 0.013 b ug/l < 3  ug/l 0.027 b ug/l

Shingle Creek 08/30/2002 N 0.0053  ug/l 0.0061  ug/l 0.033  ug/l 0.15  ug/l 0.0048  ug/l < 3.0  ug/l 0.044  ug/l

Shingle Creek 10/31/2002 N 0.0039  ug/l < 0.0034  ug/l < 0.0034  ug/l 0.018  ug/l 0.0088 b ug/l < 3.0  ug/l 0.0097  ug/l

Shingle Creek 06/07/2003 N 0.0050  ug/l 0.0065  ug/l < 0.0034  ug/l 0.056  ug/l 0.0067 b ug/l < 3.0  ug/l 0.022  ug/l

Shingle Creek 12/18/2003 N 0.0050  ug/l < 0.0034  ug/l < 0.0034  ug/l 0.013  ug/l 0.013 b ug/l < 3.0  ug/l 0.0078 b ug/l

Shingle Creek 12/18/2003 FD 0.0056  ug/l < 0.0034  ug/l < 0.0034  ug/l 0.015  ug/l 0.014 b ug/l < 3.0  ug/l 0.0097 b ug/l

Shingle Creek 10/19/2004 N 0.0066  ug/l 0.0063  ug/l 0.0042  ug/l 0.029  ug/l 0.011 b ug/l < 2  ug/l 0.016  ug/l

Shingle Creek 11/10/2005 N 0.0049  ug/l < 0.0034  ug/l < 0.0034  ug/l 0.037  ug/l 0.014 b ug/l < 3.0  ug/l 0.019  ug/l

Shingle Creek 10/19/2006 N 0.0036  ug/l 0.011  ug/l 0.043  ug/l 0.15  ug/l 0.0082 b ug/l < 3.1  ug/l 0.076  ug/l

Shingle Creek 11/07/2007 N 0.0042  ug/l < 0.0036  ug/l 0.021  ug/l 0.077  ug/l 0.010  ug/l < 1.1  ug/l 0.029 b ug/l

Shingle Creek 10/17/2008 N 0.0050  ug/l 0.0069  ug/l 0.0087  ug/l 0.057  ug/l 0.011 b ug/l < 1.1  ug/l 0.026  ug/l

Shingle Creek 10/05/2009 N < 0.0036  ug/l < 0.0036  ug/l < 0.0036  ug/l 0.039  ug/l 0.011 b ug/l < 1.1  ug/l 0.012 b ug/l

Shingle Creek 10/07/2010 N 0.0057  ug/l < 0.0041  ug/l < 0.0041  ug/l 0.039  ug/l 0.034  ug/l < 1.2  ug/l 0.016  ug/l

These locations have not sampled since 2010.

See Table 3-18 for data qualifiers and footnotes.
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Appendix B 

Description of Hydrogeologic Setting 
and Historical Monitoring Locations 

 

Two aquifers have been identified at the site. The upper aquifer is a surficial sand that extends from 

the ground surface to depths of 30 to 80 feet and is comprised of Operable Units 1 and 2 (the shallow 

and middle sand units). The lower aquifer consists of St. Peter Sandstone, the Prairie du Chien, and a 

buried sand and gravel unit overlying these bedrock units. A sequence of stratified silt, clay, and sand 

(the middle confining unit) separates the upper and lower aquifers below approximately the eastern 

two-thirds of the site. A buried bedrock valley is located below the western one-third of the site. The 

bedrock valley is filled with sand. The middle confining unit is not present in the bedrock valley. 

Figure B-1 shows the cross section locations through the site that are shown on Figures B-2 and B-3. 

A west to east geologic cross-section (A-A') is shown on Figure B-2. A north to south cross section 

(B-B') is shown on Figure B-3. 

Upper Aquifer 

Groundwater in the upper aquifer moves generally to the east, eventually discharging to the 

Mississippi River. Seepage from Twin Lakes recharges the upper aquifer upgradient of the site. The 

phreatic surface is 10 to 15 feet below the ground surface over most of the site. The saturated portion 

of the upper aquifer ranges from about 20 to 45 feet in thickness. The average rate of lateral 

groundwater movement in the upper aquifer is in the range of 250 to 1,000 feet per year. 

Middle Confining Unit 

As described previously, the upper and lower aquifers are separated by a middle confining unit below 

the eastern two-thirds of the site. This unit consists of fine-grained (clay and silt) units and 

discontinuous sand units referred to as the middle sands. The thickness of the middle confining unit 

varies from 10 to 60 feet beneath the site. The middle confining unit has been identified in borings 

placed at another site (Howe Chemical) located approximately 2,000 feet east of the Joslyn site. 

Vertical movement of water downward through the confining unit is estimated to be relatively slow 

(2.6 to 0.4 feet per year) due to the small pressure difference across the unit (approximately 2.5 feet) 

and the low permeability of the unit (approximately 1 x 10-5 cm/sec) (Barr, 1987). This unit was 

defined in more detail in the area of W251 (Barr, 1990). 



Lower Aquifer 

The lower aquifer beneath the eastern portion of the site consists of the St. Peter Sandstone and the 

Prairie du Chien along with an overlying thin stratum of sand and gravel. The groundwater elevations 

in the lower aquifer are generally 2 to 3 feet lower than the elevations in the upper aquifer beneath 

the eastern portion of the site. 

The direction of groundwater flow in the lower aquifer is also towards the east to the Mississippi 

River, which is the discharge zone for water in the St. Peter and Prairie du Chien aquifers. The 

horizontal groundwater velocity in the St. Peter is estimated to be in the range of 50 to 200 feet per 

year (Barr, 1987). 

The middle confining unit and the St. Peter Sandstone are not present below the western one-third of 

the site. These units have been removed by glacial action, creating a north-south trending buried 

bedrock valley cutting into the Prairie du Chien. The middle confining unit and the St. Peter 

Sandstone have been replaced in this valley by an outwash deposit of sand and gravel. The vertical 

rate of groundwater movement through the outwash is likely greater than the vertical rate of 

movement through the middle confining unit, although only a small downward vertical gradient can 

be measured in the valley. 

Monitoring Wells 

The historical locations of monitoring wells are shown on Figure B-1. Information on these wells is 

provided in Table B-1. 

Surface Water Quality Monitoring 

Highway 100 is protected in times of high rainfall and high groundwater levels by a system of catch 

basins and drain tile. The drain tile system intercepts groundwater during times of high groundwater 

and is downgradient of the site, so it could potentially capture site chemicals not captured by the site 

pumpout system. For this reason, the drain tile system was historically part of the monitoring 

program. 

Water captured by the drain tile system and catch basins is conveyed via a storm sewer to a pond at 

the Brooklyn Center Golf Course, which discharges through a channel to Shingle Creek (Figure B-5). 

The pond also receives water from a separate storm sewer, which serves residential areas, 

Highway 100, and commercial areas south of the former Brookdale Shopping Center. 



Surface water has historically been monitored at three points: 

 At the outlet of the storm sewer where it discharges to the golf course pond. This sampling 

location is referred to as the “storm sewer outlet” (Figure B-5). 

 At Shingle Creek, at a location upstream of the outlet from the golf course pond. This 

sampling location is referred to as “Upstream Shingle Creek” (Figure  B-5). 

 In the drain system. This sampling location is referred to as the “NE Drain” (Figure B-5). In 

the past, samples were collected from the catch basin on the side of the highway, but after the 

Highway 100 reconstruction in 2003-04, the new catch basin most analogous to the former 

NE Drain sampling location was difficult and dangerous to access, so the sample collection 

point was changed to the first manhole downstream of the on-ramp (Figure B-7).  

Monitoring of the NE Drain location was conducted from May 1991 through March 2007, and was 

discontinued in accordance with the approved 2007 monitoring plan (MPCA, 2007). In addition, in 

2011, the MPCA approved the recommendation to discontinue all surface water monitoring at the 

Joslyn site (MPCA, 2011a). The potential for migration of PCP and PAHs to the underdrain system is 

better monitored with the existing shallow monitoring well network for reasons described below.  

Wells near the highway underdrain give some indication of the groundwater that is captured by the 

underdrain. The four wells that were part of the surface water monitoring program (W112, W122, 

W123, and W223) were abandoned due to the Highway 100 reconstruction project and site 

redevelopment. Other historical monitoring points include the geoprobes completed during site 

redevelopment prior to 2007 in the area of former wells W123 and W223. Recent monitoring points 

have included wells located between the site and the drain system; well S1 was installed in 2003, but 

inadvertently sealed by MNDOT in 2009, and existing well S2 was installed in 2005. Well S1 was 

replaced with well S1A in 2010. These wells are in better locations than the previous four wells to 

monitor the quality of the groundwater downgradient of the site that may eventually reach the drain 

system. Other existing monitoring points between the plume and the drain include former pumping 

well U1 and monitoring well W132. Neither benzo(a)pyrene nor PCP were detected in any of the 

groundwater monitoring points between the site and the drain system in 2011. 

Historically, PAHs were occasionally detected at the NE Drain location, which also collects runoff 

from Highway 100. Benzo(a)pyrene has historically been detected in about 10 percent of the NE 

Drain samples, at concentrations ranging from 0.0035 to 0.185 µg/L. Benzo(a)pyrene was not 

detected in the most recent sample collected in March 2007 (Table B-2). Although benzo(a)pyrene 

has been detected on occasion in groundwater samples from wells near the NE drain, the 

concentrations detected in the groundwater are significantly lower than concentrations in the NE 



drain samples (Table B-2), indicating that groundwater was not the source of benzo(a)pyrene in the 

NE drain.  

In contrast, benzo(a)pyrene has historically been detected in more than 70 percent of the samples 

from Shingle Creek, upstream of any possible influence from the Joslyn site (Table  B-2). There have 

been exceedances of the site-specific water quality criterion for benzo(a)pyrene in almost 75 percent 

of the samples from the upstream location in Shingle Creek. The average concentration of 

benzo(a)pyrene in upstream surface water samples from Shingle Creek is about 0.06 g/L, more than 

100 times higher than the site-specific surface water benzo(a)pyrene criterion of 0.00051 g/L. 

During all historical sampling periods, the concentrations detected in the upstream creek samples 

have been higher than the concentration detected in the NE Drain sample.  

Figure B-8 shows graphically the detections of benzo(a)pyrene in the samples from the NE Drain, 

storm sewer outlet, and upstream Shingle Creek locations. The occurrences and the range of values 

of these detections at the three monitoring points are similar. Historically, the highest detected 

concentrations have been in the samples from the Shingle Creek location, upstream of any influence 

from the Joslyn site, and the storm sewer outlet samples. Benzo(a)pyrene is a naturally occurring 

compound, with numerous potential sources in an urban area (runoff, air pollution, spills, etc.) . 

Because of these factors, benzo(a)pyrene is not a good indicator of the influence of the site on 

surface water.  

In contrast, PCP is more soluble than benzo(a)pyrene, and therefore has a greater potential for 

migration in groundwater. In addition, PCP is man-made, whereas benzo(a)pyrene is naturally 

occurring in the environment. Therefore, PCP is considered to be a better indicator of potential 

migration from the Joslyn site than benzo(a)pyrene.  

Figure B-9 shows the historical PCP concentrations in samples from the NE Drain. PCP was detected 

in the initial sample from the NE Drain in 1985 at 570 g/L. By early 1991, PCP was below 

detection limits (typically <3g/L but sometimes as low as <0.5g/L), where it has remained. PCP 

has also remained undetectable in samples from the currently monitored wells S1A, S2, U1 and 

W132. In addition, PCP has never been detected in samples from the storm sewer outlet or upstream 

in Shingle Creek. 

In conclusion, some PAHs have at times been present in the samples from the NE drain and Shingle 

Creek, but the groundwater monitoring and the lack of PCP suggests that the Joslyn site is not the 

source of these PAHs.  



Therefore, sampling at all surface water monitoring points was discontinued in 2011, with approval 

from the MPCA (MPCA, 2012). 
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Table B-1

Monitoring and Recovery Well History
Updated Through 2015*

Well Date Mn Well Original Total Current Screen Screened Date Abandon Comments

Name Installed Unique Diameter Elevation Well Bottom Riser Length Interval Abandoned Record

Number inches MSL Depth Elevation Elevation Feet Elevation

S1 Jul-03 698450 2 NA 30.0 870.27 10 Sep-09 NA Installed by MnDOT.  Sealed by MnDOT.

S1A May-10 767742 2 870.33 30.0 837.35 870.33 15 852.9 - 837.9 NA NA

S2 Nov-05 715647 2 NA 35.0 834.92 869.92 10 842.2 - 832.2 NA NA Nested with S1 and S3

S3 Jan-06 715648 2 NA 149.0 721.43 870.43 5 726.0 - 721.0 NA NA Nested with S1 and S2

P-1 Jul-88 447013 2 863.30 33.0 830.30 863.30 5 835.3 - 830.3 Apr-01 179118 Abandoned during site development

P-2 Jul-88 447014 2 868.55 33.0 835.55 868.55 5 840.6 - 835.6 Apr-01 179119 Abandoned during site development

P-3 Jul-88 447015 2 867.61 33.0 834.61 867.61 5 839.6 - 834.6 Sep-00 172799 Abandoned during site development

P-4 Jul-88 447016 2 867.60 33.0 834.60 867.60 5 839.6 - 834.6 Sep-00 172800 Abandoned during site development

P-5 Jul-88 447017 2 867.36 33.0 834.36 867.36 5 839.4 - 834.4 Sep-00 175863 Abandoned during site development

P-6 Jul-88 447018 2 28.0 5 Jun-91 ? Abandoned during soil excavation

U-1 Jun-88 442429 8 868.45 36.0 832.45 864.89 20 852.8 - 832.8 NA NA

Monitoring Well.  Former Recovery Well. 

Re-surveyed on 5-14-2010.

U1A Oct-96 537393 8 870.07 35.0 835.07 869.43 20 852.7 - 832.7 NA NA Recovery Well.  Resurveyed on 5-14-2010.

U2 Jun-88 442444 8 867.61 40.0 827.61 867.61 25 853.0 - 828.0 Apr-01 179120 Abandoned during site development

U2A Nov-96 537394 8 867.87 40.5 827.37 867.87 20 845.0 - 825.0 NA NA Recovery Well

U3 Jun-88 442445 8 867.69 41.0 826.69 867.69 24 851.2 - 827.2 Nov-00 172798 Abandoned during site development

U4 Jun-88 442446 8 867.88 27.0 840.88 867.88 10 850.9 - 840.9 Sep-02 198114 Abandoned during Azalea Av rebuild

U4N Sep-02 681792 8 867.20 32.4 836.20 868.35 18 854.2 - 836.2 NA NA Recovery Well.  Replaces U4

U-5 Jun-88 442447 8 865.86 36.0 829.86 866.51 10 840.5 - 830.5 NA NA Recovery Well

U-6 Jun-88 442448 8 864.07 42.0 822.07 864.07 15 840.1 - 825.1 Nov-99 155773 Abandoned during site development

U6N Nov-99 636482 8 865.57 42.0 823.57 865.57 15 838.6 - 825.6 NA NA Recovery Well

U7 Jun-88 442449 8 866.59 39.5 827.09 866.59 15 842.1 - 827.1 Nov-99 155774 Abandoned during site development

U7N Nov-99 636483 8 860.07 39.5 820.57 860.07 15 835.6 - 820.6 NA NA Recovery Well

U8 Oct-88 448742 4 865.25 69.0 796.25 865.25 15 811.5 - 796.5 NA NA Recovery Well - Inactive

U11 Nov-00 655460 8 869.42 31.0 838.42 31.00 12 850.4 - 838.4 NA NA Recovery Well to Replace U-3

U12 Nov-00 655461 8 868.62 40.0 828.62 40.00 18 846.6 - 828.6 NA NA Recovery well to Replace U-4

W2 Jun-78 None 2 858.72 13.6 845.10 861.78 3 849.8 - 846.8 Feb-99 ? Abandoned because damaged

W2N Nov-99 636488 2 862.19 15.0 847.19 862.19 5 852.2 - 847.2 NA NA Replacement for W2 

W5 Jun-78 None 2 860.96 16.0 845.00 860.96 3 848.0 - 845.0 May-75 NA

W6 Jun-78 None 2 863.67 19.5 844.20 865.82 3 847.2 - 844.2 Jun-99 155770 Abandoned during site development

W6N Nov-99 636485 2 866.70 18.0 848.70 866.70 5 853.7 - 848.7 NA NA Replacement for W6

W7 Feb-81 None 2 864.00 25.2 838.80 864.21 10 848.8 - 838.8 NA NA

W9 Jun-81 None 4 867.85 24.0 843.90 867.94 10 853.9 - 843.9 Sep-00 172797 Abandoned during site development

W10 Jun-81 None 4 862.07 14.9 847.20 876.62 10 857.2 - 847.2 NA NA

W101 Jan-85 None 2 865.05 23.7 841.40 856.22 10 851.8 - 841.6 NA NA

W104 Jan-85 None 2 857.14 13.5 843.60 861.13 10 851.6 - 841.4 NA NA

W111 Jan-85 None 2 860.98 18.7 842.30 860.98 10 852.3 - 842.3 Jun-92 ? Abandoned for LTU

W112 Jan-85 None 2 867.77 26.4 841.40 867.80 10 851.6 - 841.4 Oct-03 214896 Abandoned for Lot 3 bldg Caribou Coffee

W113 Mar-85 None 2 865.54 20.5 845.00 865.54 10 855.0 - 845.0 Jun-91 ? Abandoned during soil excavation

W121 Mar-85 None 2 866.96 25.7 841.30 867.20 10 851.3 - 841.3 Jul-02 196319 Abandoned during Azalea Av rebuild

W122 Mar-85 None 2 865.73 25.6 840.10 865.96 10 850.3 - 840.1 Apr-02 202964 Abandoned during CP Rail bridge rebuild

W123 Mar-85 None 2 859.36 18.6 840.80 859.44 10 850.8 - 840.8 Jul-03 181889 Hwy 100 reconstruction

W124 Mar-85 None 2 867.60 29.1 838.50 867.84 10 848.5 - 838.5 Oct-12 303317 Not used -sealed with MPCA approval.
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Table B-1

Monitoring and Recovery Well History
Updated Through 2015*

Well Date Mn Well Original Total Current Screen Screened Date Abandon Comments

Name Installed Unique Diameter Elevation Well Bottom Riser Length Interval Abandoned Record

Number inches MSL Depth Elevation Elevation Feet Elevation

W125 Mar-85 None 2 866.15 29.1 837.10 866.37 10 849.0 - 839.0 Nov-05 236375 Vandalized in 2004

W125N Nov-05 715649 2 866.18 25.0 841.18 866.18 10 850.3 - 840.3 NA NA Replaces W125

W126 Mar-85 None 2 859.21 20.5 838.70 859.21 10 848.9 - 838.7 NA NA

W127 Feb-86 None 2 865.07 23.4 841.70 865.22 10 851.9 - 841.7 Apr-03 202960 Interfered with new City sidewalk

W127N Apr-03 668297 2 866.27 22.0 844.27 866.27 10 853.6-843.6 NA NA

W128 Feb-86 None 2 862.83 21.6 841.20 863.03 10 852.3 - 842.1 Oct-12 303318 Not used -sealed with MPCA approval.

W129 Feb-86 None 2 856.31 16.3 840.00 856.36 10 851.4 - 841.2 NA NA

W130 Apr-90 461024 2 868.38 26.1 842.30 868.41 11 853.3 - 842.3 NA NA

W131 Apr-90 461023 2 862.48 19.8 842.70 866.96 11 842.7 - 853.2 Jun-99 155769 Abandoned during site development

W132 Dec-03 702820 2 867.52 27.2 840.32 867.52 10 850.3 - 841.3 NA NA

No Well -- 461022 -- -- -- -- -- -- -- -- --

W201 Feb-85 None 4 856.36 69.4 787.00 856.41 10 797.0 - 787.0 NA NA

W206 Jan-85 None 2 865.45 53.4 812.10 865.55 5 817.3 - 812.1 Jun-99 155771 Abandoned during site development

W207 Mar-85 None 2 865.81 55.9 809.90 865.90 5 818.0 - 713.0 Jun-99 155768 Abandoned during site development

W209 Jan-85 None 2 867.25 61.2 806.10 867.23 5 811.3 - 806.1 Sep-00 172796 Abandoned during site development

W223 Jul-86 None 2 862.58 36.5 826.10 862.75 5 832.6 - 827.6 Jul-03 181888 Hwy 100 reconstruction

W251 Apr-87 431562 8 865.00 83.9 781.10 865.04 5 788.1 - 783.1 NA NA DNAPL Recovery Well

W252 Apr-87 431563 4 864.73 83.7 781.00 864.52 10 791.0 - 781.0 Jun-99 155772 Abandoned during site development

W252N Nov-99 636484 4 865.47 82.0 783.47 865.47 10 793.5 - 783.5 NA NA Replacement for W252

W253 Apr-87 431564 4 864.65 82.6 782.10 865.18 10 793.9 - 783.0 NA NA Recovery Well

W254 Apr-87 431565 4 861.50 84.0 777.50 869.67 10 787.5 - 777.5 NA NA

W255 Jul-88 442450 4 865.49 81.0 784.49 865.49 20 806.6 - 786.6 NA NA Recovery Well

W300 Mar-85 None 4 866.10 192.0 674.10 866.12 66 738.1 - 672.1 Sep-02 198115 Abandoned during Azalea Av rebuild

W300SPN Sep-02 681791 2 867.31 133.1 734.47 867.31 5 739.5 - 734.5 NA NA Replaces 300SP

W301 Feb-85 None 4 856.28 139.5 716.80 856.33 20 736.8 - 716.8 NA NA

W307 Mar-85 None 4 863.46 134.6 728.90 867.44 5 733.7 - 728.9 Jun-99 155778 Abandoned during site development

W323 Mar-87 416090 4 862.00 132.2 729.80 862.19 10 739.8 - 729.8 Jul-03 181886 Hwy 100 reconstruction

W328 Feb-86 None 4 862.66 125.0 733.80 862.85 10 745.3 - 735.3 NA NA

*No Changes since 2012.
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Table B-2

Historical Benzo(a)pyrene Concentrations

at Surface Water Monitoring Locations

Joslyn Manufacturing and Supply Company

Brooklyn Center, MN

NE Drain

Storm                

Sewer

Upstream in 

Shingle Creek NE Drain

Storm                

Sewer

Upstream in 

Shingle Creek

Sample Date Sample Date

11/04/1987 < 0.25  ug/l -- -- 06/01/1995 < 0.12  ug/l -- --

08/20/1990 < 0.080  ug/l -- -- 07/06/1995 < 0.12  ug/l -- --

09/05/1990 < 0.20  ug/l -- -- 07/27/1995 < 0.060  ug/l -- --

10/01/1990 < 6  ug/l -- -- 08/30/1995 < 0.060  ug/l -- --

11/09/1990 < 0.0010  ug/l 0.0017  ug/l 0.030  ug/l 10/18/1995 < 0.060  ug/l < 0.003  ug/l < 0.012  ug/l

05/14/1991 < 0.020  ug/l 0.31  ug/l 0.027  ug/l 11/02/1995 < 0.060  ug/l -- --

06/12/1991 < 0.060  ug/l < 0.10  ug/l 0.064  ug/l 12/05/1995 < 0.060  ug/l -- --

07/12/1991 < 0.0030  ug/l 0.029  ug/l 0.0038  ug/l 12/28/1995 < 0.060  ug/l -- --

08/20/1991 0.0092  ug/l < 0.24  ug/l < 0.048  ug/l 04/24/1996 < 0.060  ug/l -- --

09/16/1991 < 0.11  ug/l 0.013  ug/l 0.12  ug/l 09/06/1996 < 0.060  ug/l -- --

10/16/1991 0.0035  ug/l 0.017  ug/l 0.0099  ug/l 10/03/1996 < 0.060  ug/l < 0.006  ug/l 0.020  ug/l

11/19/1991 < 0.060  ug/l < 0.018  ug/l 0.026  ug/l 02/05/1997 < 0.060  ug/l -- --

12/12/1991 0.084  ug/l 4 j ug/l 0.20  ug/l 03/31/1997 < 0.060  ug/l -- --

01/06/1992 < 0.072  ug/l 0.56  ug/l 0.14  ug/l 07/09/1997 < 0.060  ug/l -- --

02/04/1992 < 0.18  ug/l 0.0069  ug/l 0.014  ug/l 09/12/1997 < 0.060  ug/l -- --

03/30/1992 < 0.11  ug/l 0.0064  ug/l < 0.018  ug/l 10/01/1997 < 0.060  ug/l < 0.003  ug/l 0.008  ug/l

04/24/1992 < 0.15  ug/l 0.037  ug/l 0.0036  ug/l 01/07/1998 < 0.060  ug/l -- --

05/22/1992 < 0.10  ug/l 0.0041  ug/l 0.044  ug/l 04/01/1998 < 0.060  ug/l -- --

06/08/1992 < 0.14  ug/l 0.034  ug/l 0.014  ug/l 07/01/1998 < 0.15  ug/l -- --

07/14/1992 < 0.12  ug/l < 0.0060  ug/l 0.024  ug/l 11/19/1998 < 0.012  ug/l < 0.009  ug/l < 0.003  ug/l

08/13/1992 < 0.060  ug/l 0.0080  ug/l 0.0056  ug/l 02/25/1999 0.029  ug/l -- --

09/03/1992 < 0.060  ug/l 0.014  ug/l < 0.0060  ug/l 05/31/1999 < 0.003  ug/l -- --

10/13/1992 < 0.036  ug/l 0.0097  ug/l 0.0052  ug/l 09/03/1999 < 0.003  ug/l -- --

12/03/1992 < 0.13  ug/l < 0.0030  ug/l < 0.0030  ug/l 11/19/1999 0.010 b ug/l < 0.003  ug/l 0.020 b ug/l

12/22/1992 < 0.0030  ug/l 0.0051  ug/l 0.43  ug/l 09/27/2000 -- < 0.003  ug/l 0.003  ug/l

01/13/1993 < 0.00300  ug/l < 0.00300  ug/l < 0.00300  ug/l 03/30/2001 0.0053  ug/l -- --

02/12/1993 < 0.102  ug/l -- -- 07/03/2001 < 0.0033  ug/l -- --

03/11/1993 < 0.120  ug/l -- -- 10/02/2001 < 0.0033  ug/l -- --

04/14/1993 0.185  ug/l 0.0472  ug/l 0.253  ug/l 10/16/2001 < 0.0033  ug/l 0.0089  ug/l 0.014  ug/l

05/10/1993 0.140  ug/l 0.404  ug/l 0.213  ug/l 02/28/2002 < 0.0034  ug/l -- --

06/09/1993 < 0.192  ug/l 0.0246  ug/l 0.0502  ug/l 06/30/2002 < 0.0034  ug/l -- --

07/19/1993 < 0.0600  ug/l 0.0139  ug/l 0.00635  ug/l 07/30/2002 < 0.0034  ug/l -- --

08/17/1993 < 0.0900  ug/l 0.0312  ug/l 0.115  ug/l 08/30/2002 -- -- 0.033  ug/l

09/24/1993 < 0.0900  ug/l -- -- 10/31/2002 < 0.0034  ug/l < 0.0034  ug/l < 0.0034  ug/l

10/18/1993 < 0.0600  ug/l < 0.00600  ug/l < 0.0120  ug/l 03/03/2003 < 0.0034  ug/l -- --

11/09/1993 < 0.0720  ug/l -- -- 06/07/2003 < 0.0034  ug/l 0.049  ug/l < 0.0034  ug/l

12/21/1993 < 0.00300  ug/l -- -- 12/18/2003 -- < 0.0034  ug/l < 0.0034  ug/l

01/06/1994 < 0.138  ug/l -- -- 08/03/2004 0.10  ug/l -- --

02/03/1994 < 0.0900  ug/l 0.00653  ug/l < 0.00600  ug/l 10/19/2004 < 0.0034  ug/l < 0.0034  ug/l 0.0042  ug/l

03/03/1994 < 0.060  ug/l -- -- 02/02/2005 0.060  ug/l -- --

04/01/1994 < 0.156  ug/l -- -- 05/04/2005 < 0.0035  ug/l -- --

05/03/1994 < 0.072  ug/l -- -- 08/05/2005 < 0.0034  ug/l -- --

05/31/1994 < 0.06  ug/l -- 0.025  ug/l 11/08/2005 < 0.0034  ug/l -- --

06/02/1994 -- 0.073  ug/l -- 11/10/2005 -- < 0.0034  ug/l < 0.0034  ug/l

07/01/1994 < 0.060  ug/l -- -- 03/19/2006 0.0041  ug/l -- --

08/02/1994 < 0.072  ug/l 0.022  ug/l 0.181  ug/l 05/09/2006 < 0.0034  ug/l -- --

08/31/1994 < 0.24  ug/l -- -- 08/15/2006 < 0.0034  ug/l -- --

09/28/1994 < 0.072  ug/l < 0.018  ug/l 0.047  ug/l 10/19/2006 -- 0.029  ug/l 0.043  ug/l

11/01/1994 < 0.060  ug/l -- -- 10/21/2006 < 0.0034  ug/l -- --

11/29/1994 < 0.12  ug/l -- -- 03/15/2007 < 0.0033  ug/l -- --

12/29/1994 < 0.120  ug/l -- -- 11/07/2007 -- < 0.0032  ug/l 0.021  ug/l

02/01/1995 < 0.120  ug/l -- -- 10/17/2008 -- < 0.0037  ug/l 0.0087  ug/l

03/01/1995 < 0.12  ug/l -- -- 10/05/2009 -- 0.035  ug/l < 0.0036  ug/l

04/03/1995 < 0.12  ug/l -- -- 10/07/2010 -- < 0.0039  ug/l < 0.0041  ug/l

05/01/1995 < 0.12  ug/l -- --

See Table 3-18 for data qualifiers and footnotes.

Sys Loc Code Sys Loc Code

Page 1 of 1

4/27/2017
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Appendix C 

Site Redevelopment and Operation History 
 

Redevelopment of the Joslyn site began in 1999. Redevelopment at and near the site has included 

construction of three new buildings, regrading and landscaping, construction of Azelia Avenue across the 

site, and reconstruction of Highway 100 east of the site. In addition, the City has worked on replacing 

streets and utilities in the neighborhood south of the site. Joslyn, the redevelopers, the City, the 

Minnesota Department of Transportation (MnDOT), and the MPCA have coordinated activities and worked 

together to maintain the operations of the Joslyn remediation systems and to minimize impacts of 

redevelopment on the remedial systems. In each phase of redevelopment work, Joslyn wells were 

abandoned and replaced, including some pumpout wells. The result has been several physical changes to 

the site ground surface contours, surface water runoff and management, the configuration of the Joslyn 

OU1 pumpout system, and much of the Joslyn groundwater monitoring system. Through these physical 

changes to the remediation and monitoring systems, the systems have remained effective and in some 

instances the changes have led to improvements in the remediation systems.  

1999-2002 Development 

In 1999, work began to redevelop the site for new commercial/light industrial businesses. The site was 

parceled into three lots for development of the France Avenue Business Park. Development of Lot 1 was 

completed in December 1999, with the construction of a building (Building 1) which was leased as a 

furniture warehouse by Wickes Furniture.   

In 2000, the subgrades were prepared at Lots 2 and 3.   

In 2001, construction of an office/warehouse building (Building 2) was completed on Lot 3 (Toro/MTI). A 

portion of this development extends off the Joslyn site. 

In 2002, Azelia Avenue was constructed as a north-south street through the middle of the site. Nearby 

offsite work in 2002 included: connecting 50th Street to Azelia Avenue on the north side of the site, re-

constructing the CP Rail (Soo Line) railroad bridge over Highway 100, and closing France Avenue east of 

the site. These projects were completed in preparation for the reconstruction of Highway 100 in 2003-04.  

The re-construction of the CP Rail railroad bridge overpass included dewatering for the construction of 

new pier and abutment foundations. The dewatering typically continued for about 1 week for each 

foundation, at rates of 100 to 200 gpm. Barr completed modeling of the dewatering and water level 

monitoring to confirm the model results. 



P:\Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Appendices\Appendix C-Site Redevelopment History\Appendix 
C.docx 

2003-2004 Development 

Two major construction projects occurred near the Joslyn site in 2003-2004: the reconstruction of 

Highway 100 east of the site (including portions of France Avenue), and construction of a new 

office/warehouse building (Building 3) on Lot 3 which includes the eastern portion of the Joslyn site.  

Late in 2003, Twin Lakes Business Park LLC began development of Lot 3, which includes the eastern 

portion of the Joslyn site. The new building, along with adjacent paved parking lots, was substantially 

completed by December 31, 2003.  The effects this project had on routine Joslyn site operations included: 

• Abandonment of well 112. 

• Installation of new monitoring well 132 (as a replacement for 112). 

• Conversion of pumpout/monitoring well U1 to an at-grade well (completed spring 2004). 

In the summer of 2003, MnDOT began a project to reconstruct Highway 100. Joslyn began working with 

MnDOT far in advance of the start of construction to determine what impacts the project might have on 

the Joslyn site, and also communicated with the MPCA throughout the project.  MnDOT coordinated the 

Highway 100 project with the MPCA Voluntary Investigation and Cleanup (VIC) program. An application 

and a preliminary action plan were submitted to the MPCA (May 6, 2003), and action plan addenda were 

submitted as each new phase of dewatering was assessed (July 21, 2003 letter to MPCA for Phase 1; 

August 20. 2003 letter to MPCA for Phase 2; October 21, 2003 letter for Phase 3; November 26, 2003 letter 

for Phase 4). Four dewatering phases resulted in groundwater pumping far in excess (600 to 2400 gpm) of 

the Joslyn remediation system (about 150 gpm) for periods of many weeks. 

The Highway 100 reconstruction project had the following effects on the Joslyn site: 

• Abandonment of monitoring wells 123, 223, and 323, which were in the construction zone.  
Geoprobe sampling was used in 2003 and 2004 to compensate for the loss of wells 123 and 223 
(Geoprobe is not capable of reaching the depth of well 323). 

• Installation of new monitoring well S-1 (the “sentinel” well) between the Joslyn site and the 
highway underdrain. 

• Temporary re-activation of pumpout well U1 and a general increase in the pumping rate of the 
OU1 pumpout system.  Well U1 was also operated as a pumpout well during the summer and fall 
of 2004. 

• Installation and operation of temporary pumpout wells (the “soldier” wells) to supplement the 
Joslyn groundwater pumpout system. 



P:\Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Appendices\Appendix C-Site Redevelopment History\Appendix 
C.docx 

• Groundwater flow stresses from temporary construction dewatering for the highway project (note 
– this report distinguishes between remedial pumping as “groundwater pumpout” and 
construction pumping as “dewatering”). 

• Increased monitoring of site wells, both for water level and water quality, including new 
monitoring well S-1 and the discharges from the soldier wells and the dewatering wells. 

• Removal and replacement of the eastern portion of the highway underdrain system referred to in 
the Joslyn monitoring program as the NE Drain. 

It is anticipated that MnDOT will be providing a report to the MPCA VIC program to summarize their 

mitigation actions during the period of the highway project. As of this writing, Joslyn has not received a 

copy of that report. 

In the short term, the construction dewatering changed groundwater flow paths, slightly altered the shape 

of the plume, and removed contaminated groundwater. The OU1 and OU2 systems were operated at 

near-maximum capacity throughout 2003 and 2004 in order to provide the most mitigation available in 

response to the construction dewatering in 2003. Beginning in 2005, the pumpout rate goal was set back 

to be in line with typical conditions and after several years of monitoring, there appear to be little, if any, 

long term effects. 

2005 Development 

MnDOT completed the remaining work on Highway 100 in 2005, primarily final grading and revegetation, 

which had no short term or long term impact to the Joslyn site remediation. 

The City of Brooklyn Center completed reconstruction of Twin Lake Avenue south of the site in late 2005. 

The project included replacing utilities and reconstruction of the street. The City coordinated this project 

with the MPCA VIC program. The utility work required dewatering along the length of the street in 

September and October of 2005. Dewatering was minimized on the northern most block nearest the 

Joslyn site, both in terms of rate and duration. Monitoring of the groundwater and dewatering discharge 

was conducted by Short Elliott Hendrickson Inc. (SEH) and is documented in the Implementation Report, 

Twin Lake Avenue Dewatering (SEH, 2005). SEH concluded that the contamination from the Joslyn site was 

not pulled into the construction area by dewatering activities. The dewatering pumping information is 

incomplete, and so the effects cannot be accurately modeled. 

The following modifications were made to the Joslyn monitoring system in 2005: 

• Well 125 was abandoned and a new well, W125N, was installed as a replacement. 



P:\Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Appendices\Appendix C-Site Redevelopment History\Appendix 
C.docx 

• Shallow groundwater was sampled southeast of Building 3 (Caribou Coffee) using Geoprobe 

(GP-1) to compensate for the loss of wells 123 and 223. 

Wells S2 (screened at mid-depth in the upper aquifer) and S3 (screened in the lower aquifer) were 

installed adjacent to well S1. These wells replaced W223 and W323, respectively. 

2006 Repairs 

In February of 2006, electrical problems resulted in the shutdown of OU1 pumpout system. Repairs were 

made and the system was brought back online by March 1st, with the exception pumpout wells U1A and 

U2A. It was determined that the electrical wires to these pumps had short-circuited together. Attempts to 

pull the damaged wires out of the buried conduit were unsuccessful, and directional drilling was used to 

install new conduit at about 24 inches below grade primarily in greenspace as well as under existing 

pavement. The new conduit was installed in July, and the wells were brought back online in August.  The 

2006 repair work was done in accordance with the Plan for Repair and Contingencies (Barr, 2006b), which 

was approved by the MPCA on May 19, 2006 (MPCA, 2006). The work is described in the Summary of 

Repairs for Short of the Electrical Wires for Pumping Wells U1A and U2A (Barr, 2006c).   

2007 Maintenance and Repairs 

In March of 2007, it was noted that the DNAPL recovery system controller did not function at the long-

cycle intervals. Long-cycle intervals are now necessary to avoid pumping water due to the low DNAPL 

level in the recovery well that has resulted from the DNAPL system’s successful operation. The DNAPL 

pump was shut off for several days at a time throughout the year to allow the well to recover, but this 

method did not appear to optimize operation or DNAPL recovery. Barr replaced the DNAPL pump 

controller in December 2007 with one that allows for cycling once over several days, rather than hours, in 

order to maintain water-free DNAPL recovery.   

Replacement of control software for the OU1 and OU2 pumps was also required in 2007.  In December, 

the control software for OU1 and OU2 pumps failed. The original system was no longer supported, so a 

complete replacement was required. New Product Level Control software was installed, along with a 

remote system that will provide alerts through the phone line if the system shuts down. The installation of 

new software and remote access system resulted in the OU1, OU2 and the DNAPL pumpout systems being 

inoperable for about two weeks. Other repairs in 2007 included replacement of a pump at well U12 and 

replacement of flow meters for wells U12 and U2A. 



P:\Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Appendices\Appendix C-Site Redevelopment History\Appendix 
C.docx 

2007 Program Updates 

Changes were made in the 2007 program according to the recommendations in the approved 2006 

Annual Monitoring Report. The following modifications were made in 2007 to the pumpout system:  

• OU1 (Upper Sand):  Pumping at well U1A was ceased (starting in May 2007). 

• OU2 (Middle Sand):  The pumping duration of the middle sand unit wells was adjusted to two 
months for W255 and one month for W253 in an alternating pattern to increase mass removal 
from the more contaminated well, W255. 

The following modifications were made in 2007 to the groundwater monitoring program: 

• Water level monitoring at wells S2, W252N, W254, W301 and S3 was reduced from quarterly 
to annually, concurrent with annual water quality monitoring.   

• Water quality monitoring at U1A was discontinued and water quality monitoring was 
increased at U1 from an annual to a quarterly basis to monitor effects of ceasing pumping at 
U1A.   

• Water quality monitoring at wells W125N, W127N, W128 and W129 was discontinued based 
on repeated results from recent years of PCP and PAH concentrations below levels of concern.   

• Water quality monitoring at the NE Drain location was discontinued. 

 

The modifications described above were implemented after approval of the 2006 Annual Report was 

obtained on March 26, 2007, and therefore the proposed reduced monitoring and pumping schedule was 

fully implemented later in 2007.   

2008 Maintenance and Repairs 

Replacement of control software for the OU1 and OU2 pumps was required after the control software 

failed in December 2007. A new programmable logic controller (ProControl Series 2 Plus) with a 

microprocessor based control and a telemonitoring system to provide remote alerts if the system shuts 

down was installed late in 2007 and was fully operational in February 2008.  Problems were encountered 

with receiving communication alerts through the cellular modem from the system, so a hard line was 

installed in June to replace the wireless system. The entire pumpout system was temporarily shut down in 

May due to problems with the pump control system and for a weekend in October due to problems at the 

city’s lift station. 

Repairs to pumpout wells in 2008 included the following: 
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• Well U2A:  The pump at U2A was cleaned on July 29th to increase the achievable pumping rate at this 

well. 

• Well U4:  A short section of copper line between the flow meter at well U4 and the treatment tank 

was replaced on March 17. 

• Well U6:  The pump at U6 quit working for about 2 days in July due to a problem with the Product 

Level Control system. 

• Well U11:  Piping to U11 was modified to allow for cleaning of the lines (pigging) in July.  The flow 

meter on U11 stopped working and the internal parts were replaced in August. Well U11 was also shut 

down on September 18th and restarted on October 8th for repairs to a leak at a pipe union just outside 

the well casing. Because the repairs involved soil disturbances, they were done in accordance with a 

work plan (Barr, 2008a), which was approved by MPCA (September 29 e-mail from Steve Schoff). The 

details of the repairs were described in an October report (Barr, 2008b). 

• Well U12:  The pump motor on well U12 quit working due to electrical problems in mid-March and 

was replaced on April 15. The pump at U12 was not operational for a few days in September due to 

fouling. The pump was cleaned and operational again, but electrical problems with the pump occurred 

in November, causing shut down of this well from about November 20 through December 5th during 

troubleshooting and repair of the pump motor in this well.   

2008 Program Updates 

Changes were made in the 2008 monitoring program according to the recommendations in the 2007 

Annual Monitoring Report, submitted to the MPCA in July, 2008 (Barr, 2008c). The following modifications 

were made in 2008 to the OU1 pumpout system:  

• The design pumping rate at U5 was reduced from 6 to 4 gpm to prevent air from being drawn 

into the pump.   

• Pump U1A was kept off, except for a period in December to gain additional groundwater 

recovery lost when other wells were inoperable.   

2009 Maintenance and Repairs 

The system generally operated in 2009 without system-wide shut downs. The following repairs or changes 

were made to individual wells in 2009: 
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• Well U1A:  The flow meter was cleaned in June. Flow meter was cleaned again and parts were 
replaced in November. 

• Well U2A:  On February 26, during routine cleaning of the well’s discharge pipeline, the 
cleaning device (a styrofoam cylinder called a pipe cleaning pig, or pig) became lodge in the 
pipeline. Several attempts were made to remove the pig, but were unsuccessful and the well is 
inoperable. On March 12, well U1A was turned on to compensate for the loss of U2A to 
maintain plume capture on the east side of the site. On May 6, pressurized water was used to 
attempt to push the pig through the U2A discharge line. The water did not exit the pipe end 
and appeared to have created a break in the line. Well U2A remained off until repairs were 
completed in 2010.   

• Well U4:  A new pump end and coupling were installed on February 6. 

• Well U5:  Pump end and motor were replaced on November 19. 

• Well U11:  The flow meter was cleaned on September 10 to remove an obstruction. 

• Well S1:  Minnesota Department of Transportation inadvertently sealed well S1 in September 
2009.   

Other repair work in 2009 included the following: 

• The explosion proof light fixture in the treatment vault was repaired on January 13, 2009. 

• Air compressor oil and filter change was completed on January 23, 2009.  

2009 Program Updates 

No significant changes were made to the groundwater monitoring program in 2009; monitoring in 2009 

was conducted as proposed in the 2007 and 2008 Annual Monitoring Report (Barr, 2008a and 2009a).  No 

changes were made to the pumpout system operations except for shut down of well U2A due to line 

blockage and restarting well U1A to maintain capture on the east side of the site, as described above.   

In 2009, Joslyn requested (Barr, 2009b) and the MPCA approved (MPCA, 2009b) the use of U.S. 

Environmental Protection Agency’s Provisional Guidance for Quantitative Risk Assessment of Polycyclic 

Aromatic Hydrocarbons (PAHs) (EPA/600/R-93/0089).  Therefore, beginning in 2009, this guidance was 

used to calculate the benzo(a)pyrene-equivalent concentrations. 

2010 Maintenance and Repairs 

The system generally operated in 2010 with only temporary system-wide shut downs. The following 

repairs or changes were made to individual wells in 2010: 

• Well U1: The well riser pipe elevation was resurveyed on May 14, 2010 to verify previous 
survey results.   
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• Well U1A: The drop pipe was pulled and cleaned and the pump end replaced with a used one 
in February. The flow meter was cleaned in October and a new pump end installed in 
November. The well riser pipe elevation was resurveyed on May 14, 2010 to verify previous 
survey results.   

• Well U2A: On February 26, 2009, during routine cleaning of the well’s discharge pipeline, the 
cleaning device (a styrofoam cylinder called a pipe cleaning pig, or pig) became lodge in the 
pipeline. Several attempts were made to remove the pig, but were unsuccessful and the well 
became inoperable. Well U1A was turned on in March 2009 to compensate for the loss of well 
U2A to maintain plume capture on the east side of the site. A portion of the well U2A 
discharge line was replaced and the remainder of the line was cleaned and repaired in October 
and November 2010. In addition, the galvanized union fittings that connect the discharge lines 
to the wells were replaced with brass fittings to prevent corrosion and leakage. Details about 
the repairs are documented in the Summary of Repairs: Well U2A Water Line, Wells U2A and 
U12 Fittings (Barr, 2010c). Following the discharge line repairs, a new pitless adaptor, pump 
motor and pump end and a new flow meter internal parts kit were installed.    

• Well U4: The breaker to the pump failed in April and was replaced. Other improvements to 
the control panel were also performed as described below. 

• Well U11:  Replaced the pump motor in February. Cleaned the pump screen and installed a 
new internal parts kit in the flow meter in November. 

• Well U12:  Installed a new internal parts kit in the flow meter in February. In November the 
galvanized union fitting that connects the discharge line to the well was replaced with brass 
fittings to prevent corrosion and leakage. Details regarding the fitting repairs are documented 
in the Summary of Repairs: Well U2A Water Line, Wells U2A and U12 Fittings (Barr, 2010c). 
After cleaning the U12 pump and drop pipe, a new pump end was installed later in November.   

• W255:  A new pump (motor and pump end) was installed in February. 

• Well S1A:  Minnesota Department of Transportation inadvertently sealed well S1 in 
September 2009. Well S1A was installed as a replacement well on May 7, 2010 and surveyed 
on May 14, 2010. The S1A well installation log is included in Appendix C of the 2012 Annual 
Monitoring Report. 

The following electrical repairs and improvements were completed in 2010: 

• Some wiring on the pumpout system control panel shorted out in April, 2010. Muska Electric 
re-wired the panel and installed a power distribution block to reduce the number of 
connections and the amount of current traveling through individual wires.  

• Lightning damaged the programmable logic controller (PLC) and the surge protection (Safe 
Snap Barrier) in June. The PLC was repaired by the manufacturer and a new surge protector 
installed. A PLC was loaned to the project during the repairs to prevent a long duration of 
system downtime. 
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• In July, another power surge, originating from the sanitary sewer lift station high float, 
damaged the programmable logic controller (PLC). The PLC was repaired and a loaner 
installed to maintain operation of the pumpout system. To address the recurring storm surges, 
a DIN Rail Surge Protector (Citel Part #DLA-24D3) was installed on the lift station float wiring.   

As mentioned previously, excavation was required at the site in 2010 to complete repairs to the water 

discharge line to well U2A and to replace the galvanized union fittings to prevent future leaks at wells U2A 

and U12. Repair work began on October 28th, 2010, after notification was made to the MPCA on October 

18th. The repairs were conducted in accordance with the MPCA approved plan for repair and contingencies 

and are documented in a summary report (Barr, 2010b and 2010c). The lines were reconnected and the 

system turned on again on November 3rd, 2010. Well U2A was restarted on November 19, after receiving 

and installing a replacement part for this well. This well had been off since February 2009. At the time of 

this report, the system is operating with both wells U1A and U2A in operation.   

2010 Program Updates 

No significant changes have been made to the groundwater monitoring program since 2007. Groundwater 

monitoring in 2010 was conducted as proposed in the 2009 Annual Operations and Monitoring Report 

(Barr, 2010a) and is the same as was proposed in 2008 (Barr, 2009a).  The 2008 and 2009 Annual 

Operations and Monitoring Reports were both approved by the MPCA in January, 2011 (MPCA, 2011a and 

2011b). The only modifications made to the pumpout system operations in 2010 included restarting well 

U2A after removal of blockage from the line in November, as described above. Operation of well U1A was 

continued throughout 2010 to maintain capture on the east side of the site. 

2011 Maintenance and Repairs 

The system generally operated in 2011 with only temporary system-wide shut downs. The following 

repairs or changes were made to individual wells in 2011: 

• Well U1A:   

o On April 21, 2011, a new well pump motor starter [part number ABB A26-30-10(84) 120v] 
was installed.   

o On May 4, 2011, water was found bubbling up through a crack in the paved parking area 
just west of well U2A. Field activities including line pressure testing and direct push soil 
borings confirmed the line and leak area. A portion of the well U1A discharge line was 
replaced and the remainder of the line was cleaned and returned to operation on July 20, 
2011. Details regarding the repairs are documented in an August 4, 2011 letter to the 
MPCA (Barr, 2011c). 

o In November 2011 a new pump motor was installed and in December the pump end 
(Gundfos model 25S20-11) was replaced.   
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o The flowmeter and the water discharge transfer pipeline were both cleaned as necessary. 

• Well U2A:   

o Routine cleaning of the well’s discharge pipeline and flowmeter was completed as 
necessary. Control panel on/off switch failed and a new switch was installed September, 
2011. 

• Well U4: Control panel on/off switch failed and a new switch was installed September, 2011. 

• Well U11:  

o Routine cleaning of the well’s discharge pipeline and flowmeter was completed as 
necessary.   

o Control panel on/off switch failed and a new switch was installed September 19, 2011.  

o In December a new pump motor (Franklin Electric ¾ HP 230v) was installed and the pump 
inlet cleaned. 

• Well U12: Routine cleaning of the well’s discharge pipeline and flowmeter was completed as 
necessary.    

• DNAPL Pump:  

o In March 2011 the solenoid valve controlling the pump air supply was noted to be 
damaged and stuck in the open position, so it was replaced.  

o On November 4, 2011, the air control solenoid was removed for cleaning and found to be 
not repairable. The recovery pump was operated manually until December 16, when a new 
2-way valve was installed to operate in conjunction with the original 3–way air supply 
valve. The system was returned to automatic operation after installation and testing of the 
new valve configuration. The DNAPL recovery pump was set to be activated or supplied 
with air approximately every 14 hours for approximately 4 minutes. 

The following electrical repairs and improvements were completed in 2011: 

• In July, a power surge, originating from the sanitary sewer lift station high float, damaged the 
programmable logic controller (PLC). The PLC was repaired and a loaner installed to maintain 
operation of the pumpout system.  To address the recurring storm surges, a 24 volt powered 
isolation relay was installed on the lift station float wiring.   

• In December, the main pump power supply 100 amp circuit breaker failed to reset and was 
replaced with a new part. 

As mentioned previously, excavation was required at the site in 2011 to complete repairs to the water 

discharge line from well U1A and to replace a section of discharge line using directional drilling 

equipment. U2A was taken offline during U1A repair work due to the close proximity of power supply 

and discharge pipelines. Repair work began on July 19, 2011, after notification was made to the MPCA 

on June 14th (Barr, 2011b). The repairs were conducted in accordance with the MPCA approved plan 
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for repair and contingencies and are documented in a summary report (Barr, 2011b and 2011c). Line 

repair was completed and well U1A and U2A resumed operation on July 20th, 2011.  

2011 Program Updates 

Groundwater monitoring in 2011 was conducted as proposed in the 2010 Annual Operations and 

Monitoring Report (Barr, 2011a). The 2010 Annual Operations and Monitoring Report, was approved by 

the MPCA on February 8, 2012 (MPCA, 2012a). Surface water quality monitoring was discontinued in 2011, 

in accordance with the approved 2011 monitoring program. A modification to the pumpout system 

operations in 2011 included replacement of a section of well U1A discharge line to repair a leak. 

Operation of well U1A was continued throughout 2011 to maintain capture on the east side of the site. 

2012 Property Transaction 

All the parcels that make up the Joslyn Site, except for OU5, were purchased by Artis REIT in July 2012 and 

are currently being managed by CBRE, Inc.  The property transaction did not alter any ownership or 

operational responsibilities with regard to the RAP.  Joslyn remains the owner of the pumpout system and 

its components, and the deed restrictions on the parcels are binding and remain in place.    

2012 Maintenance and Repairs 

The system generally operated in 2012 with only temporary system-wide shut downs. The following 

repairs or changes were made to individual wells in 2012: 

• Well U1A:   

o A new pump end (Gundfos model 25S20-11) was installed in June.   

o The flowmeter and the water discharge pipeline were both cleaned as necessary. 

• Well U2A:   

o New pump ends (Gundfos model 40S20-7) were installed in February and November.  

o A new pump motor (2 HP) and control box was installed in June. 

o The well’s discharge pipeline and flowmeter were cleaned as necessary. 

• Well U11:  

o The well’s discharge pipeline and flowmeter were cleaned necessary.   

o In May the well was treated with acid and redeveloped in an effort to improve declining 
flowrates. Redevelopment water was containerized, treated with soda ash to bring the pH 
above 5.0 before pumping to the oil-water separator and discharged to the sanitary sewer. 
The work was performed with approval from the Metropolitan Council Environmental 
Services (MCES) under Joslyn’s special discharge permit No. 2013 (MCES, 2012).   
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o In December, a new pump end (Gundfos model 25S07-5) was installed and the pump inlet 
cleaned. 

• Well U12:  

o Routine cleaning of the well’s discharge pipeline and flowmeter was completed as 
necessary.  

o In May, the well was treated with a granular acid and catalyst and redeveloped in an effort 
to improve declining flowrates, as described above for Well U11. 

o A new 5 HP pump motor was installed in May. 

o A new pump end (Gundfos model 60S50-9) was installed in November. 

• Other pumpout well flow meters were cleaned in December and internal parts were replaced 
as needed. 

• DNAPL Pump:  

o Routine cleaning of the well pump was completed as necessary.  

o A new regulator and filter assembly was installed in January. 

o A new pump on/off cycle timer was installed in January to allow for more exact pump 
on/off time adjustments.  

o In May, inspection of the DNAPL pump indicated that the 3-way pump air supply solenoid 
valve was sticking, reducing the DNAPL recovery. The valve was removed and replaced 
with a 1/2”x4.0” pipe. The 3-way valve was no longer needed after a new 2-way valve was 
installed on the control building air compressor in 2011.  

o Pumping tests were conducted approximately monthly for a period in 2012 and the 
system timer on/off cycle was adjusted as needed to optimize product removal and 
minimize water intake. 

The following improvements and other maintenance items were completed in 2012: 

• Water that had accumulated in the subsurface DNAPL vault was pumped out in April and 
discharged to the sanitary sewer through the oil-water separator. 

• The piping and valve assemblies for the well influent piping in the oil-water separator vault 
were replaced in June. Replacement was warranted based on the age and condition of the 
pipes to improve operation of the valves and to prevent future leaks due to corroded piping.   

• In September, the pipe exiting the oil-water separator at the effluent piping elbow and was 
cleared with a hose and flushed with potable water to remove buildup that was restricting 
flow.   

2012 Program Updates 

Groundwater monitoring and pumpout system operation in 2012 was conducted as proposed in the 2011 

Annual Operations and Monitoring Report (Barr, 2012) and was approved with modifications by the MPCA 
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on July 25, 2012 (MPCA, 2012b).  The modification included resuming water quality monitoring of well W7 

to monitor the plume extent to the south. Pumpout well U1A was turned off in October 2012 after 

monitoring results indicated it was not needed to maintain capture of the OU1 plume, as approved by the 

MPCA (MPCA, 2012b).   

Additional monitoring was performed in 2012 beyond the scope of the routine monitoring program to 

monitor the potential effects of construction dewatering activities south of the site, as described in 

Appendix E of the 2012 Annual Monitoring Report (Barr, 2013). The results of the monitoring did not 

indicate any changes to the monitoring program were needed in response to the dewatering. 

2013 Maintenance and Repairs 

The system generally operated as planned in 2013 with only temporary system-wide shut downs.  The 

following repairs or changes were made to individual wells in 2013: 

• Well U2A:   

o New pump end (Gundfos model 25S10-7) was installed in July.  

o In July the well casing and screen was jetted with high pressure water and the well 
redeveloped in an effort to improve declining flowrates. Redevelopment water was 
containerized and pumped to the oil-water separator and discharged to the sanitary 
sewer. 

o Well pad repair completed in May. 

o The well’s discharge pipeline and flowmeter were cleaned as necessary. 

• Well U4: 

o In February the well casing and screen was jetted with high pressure water and the well 
redeveloped in an effort to improve declining flowrates. Redevelopment water was 
containerized and pumped to the oil-water separator and discharged to the sanitary sewer.  

o The well’s discharge pipeline and flowmeter were cleaned as necessary. 

• Well U11:  

o In March the well casing and screen was jetted with high pressure water and the well 
redeveloped in an effort to improve declining flowrates. Redevelopment water was 
containerized and pumped to the oil-water separator and discharged to the sanitary 
sewer. 

o The well’s discharge pipeline and flowmeter were cleaned as necessary.   

• Well U12:  

o The well’s discharge pipeline and flowmeter were cleaned as necessary.   

• Well U255: 
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o New pump end (Gundfos model 7S05-08 replaced 7S03-08) was installed in September.  

• Other pumpout well flowmeters were cleaned and internal parts were replaced as needed. 

• DNAPL System:  

o Pumping tests were conducted monthly in 2013 and the system timer on/off cycle was 
adjusted as needed to optimize product removal and minimize water intake. 

o DNAPL vault exterior manholes and vents resealed to prevent water intrusion. 

2013 Groundwater Monitoring Program Updates 

No significant changes have been made to the groundwater monitoring program since 2007. Groundwater 

monitoring in 2013 was conducted as proposed in the 2012 Annual Operations and Monitoring Report 

(Barr, 2013), with the addition of annual water quality monitoring at offsite well W127.   

2014 Maintenance and Repairs 

The system generally operated as planned in 2014 with only temporary system-wide shut downs. The 

following repairs, changes and maintenance was performed on system components in 2014: 

• The oil/water separator tank exterior, associated piping and the stairs in the tank vault was refinished 
to address rust and provide future corrosion protection. The refinishing consisted of sandblast surface 
preparation, application of two coats of epoxy, humidity controls and quality testing of the final coat. 
The work required shutting off the groundwater pumpout system from May 27 through June 9.   

• Control panel electrical components and wiring repair and replacement completed as necessary. 

• Discharge pipeline cleaning was conducted on wells U2A, U11 and U12 as needed. 

• Monthly treatments with chlorine granules to reduce iron bacteria buildup in the well screen and 
transfer line were applied to wells U2A, U4, U11 and U12. 
 

• Pumpout well flowmeters were cleaned and parts were replaced as needed. 

 
• Well U7: 

o In March wiring connections in the electrical junction box adjacent to the well required repair 
due to ice and water infiltration into the box. 

• Well U12:  

o A new pump motor [Franklin Electric 5 Horsepower (HP)] was installed in August. 

• Well W255: 

o Pump service was completed in January to removed build up the pump inlet. 
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o A new pump motor (Franklin Electric ¾ HP) and pump end (Gundfos model 10E07-11) was 
installed in July. 

• DNAPL (Dense Non-Aqueous Liquid) Pumpout System:  

o Pumping tests were conducted monthly in 2014 and the system timer on/off cycle was 
adjusted as needed to optimize product removal and minimize water intake. 

o DNAPL vault exterior manholes and vents were resealed to prevent water intrusion. 

o In November, standing water resulting from infiltration into the DNAPL tank outer vault was 
pumped out of the vault, containerized, and transferred to the oil/water separator tank. 

2014 Groundwater Monitoring Program Updates 

Capture by the groundwater pumpout system in 2014 was modeled using a MODFLOW model that was 

refined based on new hydraulic conductivity data collected in 2015.  The 2015 refined model will 

continued to be used for future evaluations of groundwater pumpout system capture.  Groundwater 

monitoring in 2014 was conducted as proposed in the 2013 Annual Operations and Monitoring Report 

(Barr, 2014). The 2013 report was approved by the MPCA on September 17, 2014 (MPCA, 2014).  

2015 Maintenance and Repairs 

The system generally operated as planned in 2015 with only temporary system-wide shut downs. The 

following repairs, changes and maintenance activities were performed on system components in 2015: 

• Control panel wiring repair and installation completed during replacement of the high water alarm 
float in the sanitary sewer manhole, after it was damaged by city workers during sanitary sewer root-
augering activities. 

• Discharge pipeline cleaning was conducted on wells U2A, U11 and U12 as needed. 

• Monthly treatments with chlorine granules to reduce iron bacteria buildup in the well screen and 
transfer line were applied to wells U2A, U4N, U11 and U12. 
 

• Pumpout well flowmeters were cleaned and parts were replaced as needed. 

• Well U6N: 

o A new pump end [25S07-5] and motor [Franklin Electric ¾ Horsepower (HP)] was installed in 
July. 

o Well jetting, surging and cleaning was performed from June 16 through June 19, 2015. 
Approximately 1,100 gallons of water were used in the jetting of this well. The water was 
collected and pumped into the oil water separator tank. Sandy material removed from the well 
was placed in to a 55 gallon drum and stored in the control building. 
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• Well U11:  

o Well jetting, surging and cleaning was performed from June 16 through June 19, 2015. 
Approximately 1,100 gallons of water were used in the jetting of this well. The combined 
volume of water from Wells U6N and U11 was approximately 2,200 gallons. The water was 
collected and pumped into the oil water separator tank. Sandy material removed from the well 
was placed in to a 55 gallon drum and stored in the control building. The combined volume of 
sand from Well U6N and U11 was approximately 35 gallons. 

 
• Well U12:  

o A new pump end [40S50-15] and motor [Franklin Electric 5 Horsepower (HP)] was installed in 
February. 

• DNAPL (Dense Non-Aqueous Liquid) Pumpout System:  

o Pumping tests were conducted monthly in 2015 and the system timer on/off cycle was 
adjusted as needed to optimize product removal and minimize water intake. 

o DNAPL vault exterior manholes and vents were resealed to prevent water intrusion. 

o On November 9, 2015, water was found in the interstitial space between the inner and 
secondary outer walls of the DNAPL tank, indicating a potential leak in the outer tank wall. The 
DNAPL pump was immediately turned off. On December 7, 2015 all material in the DNAPL 
tank was removed and transported to Deer Park, Texas for disposal, as documented in Section 
4.3. Standing water resulting from infiltration was also pumped out of the DNAPL tank outer 
vault, containerized, and transferred to the oil/water separator tank at that time. The water 
between the inner and outer tank walls was pumped out and was not observed to contain 
DNAPL. A pressure test completed on December 15, 2015, confirmed a leak in the interstitial 
space between the tank walls. All evidence indicates that the inner tank wall is stable and 
DNAPL has not leaked from the tank, but that the outer wall of the tank is compromised, and 
no longer provides secondary containment. The DNAPL recovery system remains off until 
replacement options for the DNAPL tank are evaluated and a new containment system is 
selected and installed.  

2015 Groundwater Monitoring Program Updates 

Capture by the groundwater pumpout system in 2015 was modeled using a MODFLOW model that was 

refined based on new hydraulic conductivity data collected in 2015. The MPCA approved the groundwater 

model data collection work plan via email on May 14, 2015, and concurred with the model refinement 

approach during a phone call on September 24, 2015. The 2015 refined model will continued to be used 

for future evaluations of groundwater pumpout system capture. Additional information on the model 

refinement can be found in Section 4.1.4 and Appendix E of the 2014 Annual Operations and Monitoring 

Report (Barr, 2015). 
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Appendix D 

Quality Assurance Evaluation 

Quality control data from the monitoring program was evaluated to assess the integrity of the sampling 

procedures and the validity of the analytical results for the 2016 monitoring period. The review was 

performed in accordance with the Joslyn Quality Assurance Project Plan (QAPP), Revision 3.0, dated 

September 2016 (Barr, 2016b). Sample collection and analysis performed prior to September 28, 2016 

were completed under the previous QAPP, dated December 2000 (Barr, 2000a). The quality control 

procedures followed during the collection and analysis of the samples in 2016 are described in the QAPP 

that was in effect at the time of the work.  

Five iron bacteria maintenance (pigging or jetting) events took place at the Joslyn Site in 2016 and the 

subsequent samples collected were analyzed for pH, chemical oxygen demand (COD), and total 

suspended solids (TSS). Legend Technical Services (Legend) located in St. Paul, Minnesota performed the 

analyses prior to September 28, 2016, and ALS Environmental (ALS) located in Kelso, Washington 

performed subsequent analyses in accordance with the 2016 QAPP (Barr, 2016b). The method for pH 

analysis was modified after September 2016 from a laboratory method to a field method in accordance 

with the 2016 QAPP. This data evaluation includes sample data contained within Legend reports 1601092, 

1602129, 1603917, and 1604085 and ALS report K1613449. 

Groundwater monitoring well, pumpout well, and effluent samples collected during 2016 were analyzed 

for polycyclic aromatic hydrocarbons (PAHs) and pentachlorophenol (PCP). Effluent samples were also 

analyzed for pH, oil and grease, TSS, and COD. These analyses were performed by ALS. As described 

above, the pH analysis being performed in the laboratory was phased out after September 2016 and 

changed to a field method in accordance with the 2016 QAPP. This data evaluation includes sample data 

contained within ALS reports K1601155, K1607321, K1610781, K1612456, K1612548, K1612750, and 

K1612825. 

Both field sampling and laboratory analytical procedures were examined in the review. Field sampling 

procedures were evaluated utilizing field blank samples and field (masked) duplicate samples analyses. 

Laboratory procedures were evaluated utilizing technical holding times, preservation procedures, method 
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blank samples, accuracy data, precision data, and data package completeness. Barr-defined qualifiers, 

based on USEPA-defined qualifiers, were assigned for this project during the evaluation process. 

Field Quality Control  

Field blanks were collected to monitor contamination from any or all the following sources: sample 

containers, sampling techniques, sample transport, and sample storage. Two field blank samples were 

collected during the fall groundwater monitoring event. The samples were sent to ALS for analysis of PAH 

and PCP. Naphthalene and 2-methylnaphthalene were detected above the reporting limit in both of the 

field blank samples. Because field blank detections had been observed at similar sites and over previous 

monitoring events, a study was conducted by ALS to investigate the possible source of the field blank 

contamination. ALS and Barr determined that the container in which the laboratory shipped field blank 

water to Barr was the issue. Future blank water will be shipped in glass containers. No other target 

parameters were detected above the reporting limits in any of the field blank samples. 

Field (masked) duplicate samples were collected and analyzed to determine the precision of the sampling 

and analysis protocol. The precision was determined by calculating the relative percent differences (RPDs) 

for the field duplicate sample data pairs where both the original and field duplicate sample concentrations 

were greater than five times the reporting limit and were not qualified. The RPD formula is as follows:  

 
 

Where: RPD = relative percent difference 

 S = original sample result 

 D = duplicate sample result 

Two field duplicate samples (U11 and W132) were collected and sent to ALS for analysis during the 2016 

fall groundwater monitoring event. The RPDs calculated for the field duplicate samples met the project 

goal of ≤ 30 percent, reflecting acceptable precision in the sampling and analysis protocol with the 

following exception. The naphthalene RPD for sample U11, and the associated field duplicate, was above 

30 percent. The results were qualified “*” as estimated in the data summary table. The calculated RPDs are 

in Table D-1. 
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An on-site audit of sampling activities was conducted in 2014, and another is planned for 2019 (every five 

years) in accordance with the QAPP (Barr, 2016b).  
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Laboratory Quality Control  

ALS and Legend conduct quality control/quality assurance procedures on an ongoing basis to validate the 

data generated by their analytical systems. Established acceptance criteria are used to judge the degree of 

precision and accuracy obtained by the analytical processes. Laboratory procedures were evaluated based 

on technical holding times, preservation procedures, method blank samples, accuracy data, precision data, 

and data package completeness.  

Technical holding times and preservation procedures were evaluated for each sample and target 

parameter based on USEPA and method recommendations. The pH results were qualified “h” as outside 

of hold if more than 7 days passed between sample collection and analysis. The technical holding times 

were within criteria for the analyses with the following exception, the spring groundwater samples (U1, 

W6N, and W7), collected on June 30, 2016, were not analyzed by the Selective Ion Monitoring (SIM) 

method at the laboratory. Barr noted this during their data review and requested the laboratory to 

reextract and analyze the samples using SIM even though the extraction holding time of 7 days would be 

exceeded. Barr further instructed the laboratory to reanalyze only those parameters that were not 

detected in the original non-SIM analysis to obtain the lower reporting limits (RLs) provided with SIM. 

Parameters that had detections with the non-SIM analysis were not reanalyzed. The results reported from 

the SIM analysis have been qualified “h” in the data summary table.  

The samples collected during the various sampling events arrived at the laboratories at the correct 

temperatures and with the appropriate chemical preservative with the following exception, the three COD 

samples collected on September 2, 2016 were not at a pH < 2 upon arrival at the laboratory. The COD 

results were qualified “h” in the data summary table. 

Laboratory method blank analyses are used to determine the existence and magnitude of any 

contamination introduced at the laboratory. ALS and Legend prepared and analyzed method blank 

samples at the appropriate frequency as required by the methods during the analysis of the project 

samples. No target compounds were detected above the RLs in any of the method blank samples with the 

exception of naphthalene in the 8270D SIM analysis for groundwater samples collected on June 30, 2016. 

Sample concentrations less than five times the method blank detection were qualified “b” in the data 

summary table. Any sample concentrations greater than five times the method blank detection were not 

qualified. 
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The accuracy and precision data review included evaluation of laboratory control spike sample (LCS), 

laboratory control spike duplicate sample (LCSD), matrix spike sample (MS), matrix spike duplicate sample 

(MSD), surrogate standards and duplicate sample data. Accuracy was evaluated by comparing laboratory 

percent recoveries from LCS, LCSD, MS, and MSD samples, and surrogate standards to QAPP acceptance 

criteria. Precision was evaluated by calculating the RPD of the LCS/LCSD sample pairs, MS/MSD sample 

pairs, and laboratory duplicate samples. 

All LCS and LCSD percent recoveries and RPDs met QAPP acceptance criteria with the exception of three 

LCS/LCSD RPD values; however, no data needed to be qualified because the recoveries were within the 

QAPP acceptance criteria and the laboratory noted a possible low bias of the LCSD sample results due to 

over-acidification. 

MS/MSD sample results reported by the laboratory included project and non-project specific samples. 

Where MS/MSD sample recoveries and/or associated RPDs failed acceptance criteria and the original 

sample was associated with another project, acceptance of the sample results was based on the LCS and 

LCSD data. Results of MS/MSD samples not specific to this project are not discussed in this report. The 

MS/MSD results met QAPP acceptance criteria for the percent recoveries and RPDs of the target 

compounds analyzed for the project. 

Surrogate standards were evaluated by comparing the percent recoveries of the surrogate standards in 

the sample to QAPP acceptance criteria. The surrogate spike recoveries met QAPP acceptance criteria with 

the following exception: The PAH surrogate spike recovery for fluoranthene-d10 exceeded QAPP 

acceptance criteria in sample W255 collected on October 11, 2016; however, no data needed to be 

qualified because the other two surrogates associated with the base/neutral fraction were within QAPP 

acceptance criteria. 

Laboratory duplicate sample results were evaluated for compounds where both the native and duplicate 

sample concentrations were greater than five times the reporting limit. The RPDs for the laboratory 

duplicate samples were within the laboratory acceptance criteria except for TSS on sample U11 collected 

May 17, 2016 and on sample U12 collected on 09/02/16. The TSS results were qualified “*” as estimated in 

the data summary table. 
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It was noted by the laboratory that some PAH sample chromatograms indicated the presence of non-

target background compounds. This matrix interference may have resulted in a slight bias for some 

samples. The affected results were qualified “*” as estimated in the data summary table. 

The laboratory qualified samples U2A, U12, and U11 collected on May 17, 2016 and sample U12 collected 

on September 2, 2016 as being heterogeneous and sample homogeneity could not be achieved using 

routine laboratory practices. The data were qualified with Barr-specific qualifier “QV” as estimated in the 

data summary table unless already qualified “*” as estimated. 

Summary of Data Evaluation  

The quality control review of the 2016 Joslyn monitoring program samples demonstrated that the data 

have an acceptable degree of compliance with the project’s data quality objectives as measured by the 

quality control samples. All results reported by the laboratories are considered useable subject to the data 

qualifiers assigned during the data evaluation process. 



Table D-1
2016 Groundwater Quality Data

Duplicate Samples with RPD Calculated
Joslyn Manufacturing and Supply Company

Brooklyn Center, MN

N FD RPD N FD RPD

Parameter Units

SVOCs

2-Methylnaphthalene ug/l 5.6 4.7 17 % < 0.0034 < 0.0033

Acenaphthene ug/l 79 76 3.9 % < 0.0034 < 0.0033

Acenaphthylene ug/l 1.6 1.5 6.5 % < 0.0034 < 0.0033

Anthracene ug/l 1.4 1.2 15 % 0.055 0.054 1.8 %

Benz(a)anthracene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Benzo(a)pyrene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Benzo(b)fluoranthene ug/l < 0.033 c < 0.033 c < 0.0034 c < 0.0033 c

Benzo(g,h,i)perylene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Benzo(k)fluoranthene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Chrysene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Dibenz(a,h)anthracene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Fluoranthene ug/l 3.5 3.4 2.9 % < 0.0034 < 0.0033

Fluorene ug/l 38 37 2.7 % < 0.0034 < 0.0033

Indeno(1,2,3-cd)pyrene ug/l < 0.033 < 0.033 < 0.0034 < 0.0033

Naphthalene ug/l 60 * 43 * 33% a < 0.0034 < 0.0033

Pentachlorophenol ug/l 480 570 17 % 0.33 < 0.29

Phenanthrene ug/l 23 20 14 % < 0.0034 < 0.0033

Pyrene ug/l 1.2 1.2 0 % < 0.0034 < 0.0033

See Table 3-18 for additional data qualifiers and footnotes.

Sample Type

Location U11 W132

Sample Date 10/11/2016 10/14/2016

Page 1 of 1
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%RPD = | (N ‐ FD) / (N + FD) / 2 | X 100

Where:          N = 1st Value

FD = 2nd Value
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Barr Engineering Co.   4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435   952.832.2600  www.barr.com 

September 8, 2016 

Submitted via email to: 
Mr. Steve Schoff 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155 
 
Re: Operable Unit 3 – DNAPL Tank Replacement Plans 

Joslyn Manufacturing & Supply Co. Site – Brooklyn Center, Minnesota 

Dear Mr. Schoff: 

On behalf of Joslyn Manufacturing Company (Joslyn), Barr is submitting the attached plans for replacing 
the dense non-aqueous liquid (DNAPL) tank, part of Operable Unit 3 (OU3) at the Joslyn Brooklyn Center 
Site. DNAPL recovery at the site began in 1995 and is expected to continue for several years. The DNAPL 
pumping system was shut off in late 2015 when the outer wall of the DNAPL tank was observed to no 
longer provide secondary containment.  As the inner wall remained unaffected, the tank itself retained 
integrity. The tank is currently empty and the DNAPL pumping system will remain off until a new tank is 
installed.   

The attached plans are being submitted to provide the Minnesota Pollution Control Agency (MPCA) with 
an opportunity for review and comment.  No changes are being proposed that will alter the effectiveness 
or operational needs for the OU3 remedy, including how the DNAPL is recovered, managed, or disposed, 
so it is our understanding that MPCA approval of these plans is not required.   

In addition to replacing the DNAPL tank, improvements to the existing subgrade concrete vault that 
houses the tank are proposed to minimize infiltration of water into the vault and raise the new tank and 
provide a sump for water removal if and when needed. Both are expected to extend the life of the new 
tank. The plans include the following general components: 

• Clean, demolish, and remove the existing 2,000-gallon tank and vault roof.   
• Clean the subgrade concrete vault, seal walls, joints, and other potential water infiltration points. 
• Construct concrete piers to place the new tank so that it is elevated. 
• Add a sloped layer of grout to the vault floor to direct water to a sump area so it can be readily 

pumped out if needed1.   
• Install a new 2,000-gallon double-walled steel tank in the vault, of same construction as the old 

tank. 

                                                      

1 Consistent with current operations, water removed from the vault will be transferred to the OU1/OU2 oil 
water separator tank for discharge to the sanitary sewer under the Metropolitan Council Environmental 
Services (MCES) permit. 
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• Replace the existing vault roof with a new single-panel roof, raised about one foot higher than 
the existing roof. 

• Add clean fill and topsoil to meet the new roof elevation and regrade to direct surface drainage 
away from the vault.  Excavation below the existing clean cover is not anticipated to be required. 

The work may be done in phases in order to coordinate the various steps and contractors (e.g., cleaning, 
demolition and removal, vault sealing and modification, tank and roof replacement).  Arrangements will 
be made with the site occupants to establish an exclusion zone and coordinate access for the work. Site 
control will be maintained by restricting access to the work zone to only Barr staff and contractors directly 
involved in the work, consistent with the Project Health and Safety Plan. 

The work is anticipated to begin the first week of October and is estimated to be completed within four 
weeks.  Please provide any questions or comments to me by September 16, so that modifications to the 
plans can be considered and incorporated prior to beginning work. 

Thank you for your continued assistance on this project. 

Sincerely, 

 
Dale W. Finnesgaard, Vice President  

cc:  Allan Timm, MPCA 
Carl Grabinski, Joslyn Manufacturing Company 

 Jennifer Brekken, Barr Engineering Co. 
 
Attachment:  

Contract Drawings – DNAPL Pump-out System Modification 
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Liz Maher

From: Schoff, Steven (MPCA) <steven.schoff@state.mn.us>
Sent: Friday, September 09, 2016 4:07 PM
To: Jennifer L. Brekken; Dale Finnesgaard
Cc: Timm, Allan (MPCA); Schoff, Steven (MPCA)
Subject: RE: Joslyn OU3 DNAPL tank replacement plans

Importance: High

Dear Ms. Brekken, 
The Minnesota Pollution Control Agency(MPCA) has reviewed the September 8, 2016 submittal titled Operable Unit 3‐
DNAPL Tank Replacement Plans (Plans),Joslyn Manufacturing& Supply Co. Site‐Brooklyn Center, Minnesota. MPCA Staff 
approve the Plans as proposed in the submittal. Please submit a letter report documenting the replacement of the tank 
at completion of the project. 
 
Sincerely, 
Steven M. Schoff 
Project Leader 
Minnesota Pollution Control Agency 
651‐757‐2701 
 

From: Jennifer L. Brekken [mailto:JBrekken@barr.com]  
Sent: Thursday, September 08, 2016 3:02 PM 
To: Schoff, Steven (MPCA) <steven.schoff@state.mn.us> 
Cc: Dale Finnesgaard <DFinnesgaard@barr.com>; Grabinski, Carl <Carl.Grabinski@danaher.com>; Timm, Allan (MPCA) 
<allan.timm@state.mn.us> 
Subject: Joslyn OU3 DNAPL tank replacement plans 
 
Steve, 
On behalf of Joslyn Manufacturing Company (Joslyn), Barr is submitting the attached plans for replacing the dense non‐
aqueous liquid (DNAPL) tank, part of Operable Unit 3 (OU3) at the Joslyn Brooklyn Center Site.  The attached letter 
summarizes the plans, which generally include removing and replacing the existing tank and making improvements to 
the subsurface vault that houses the tank. No changes are being proposed that will alter the effectiveness or operational 
needs for the OU3 remedy.  
 
If the MPCA has questions or comments on these plans, we ask that they are communicated to us by September 16, so 
that Barr can incorporate any changes prior to beginning the work in October. 
 
Thank you for your assistance on this project, 
 
   Jennifer L. Brekken 

   Senior Environmental Engineer 
   Minneapolis, MN office: 952.832.2700 
   cell: 952.250.6005 
   jbrekken@barr.com 
   www.barr.com 
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Liz Maher

From: Schoff, Steven (MPCA) <steven.schoff@state.mn.us>
Sent: Tuesday, September 20, 2016 4:04 PM
To: Grabinski, Carl
Cc: Jennifer L. Brekken; Dale Finnesgaard; Schoff, Steven (MPCA)
Subject: 2015 Annual Operations and Monitoring Report(Report) Operable Units 1,2, and 3,  

dated May 2016, for the Joslyn Manufacturing Site(Site) Brooklyn Center, MN

Dear Mr. Grabinski:  
 
The Minnesota Pollution Control Agency (MPCA) staff has reviewed the document entitled, “2015 Annual Operations 
and Monitoring Report Operable Unit 1, 2, and 3(Report) dated May 2016. The Report 
was submitted by Joslyn Manufacturing  and Supply Company Pursuant to the Response Order by (Consent Order) 
between Joslyn and the MPCA, dated May 30, 1995. 
 
The MPCA concurs with Barr’s recommendations for monitoring as stated in the Report with the following comments: 
 

 Replace the tank and repair the confinement system as OU3 as soon as possible. 

 Continue to operate the OU1 and OU2 pumping systems. 

 At OU1, Barr needs to continue to monitor the PCP concentration on the south side, particularly at W7, to 
evaluate if an additional pump‐out well is needed to the south. 

 Monitor the DNAPL thickness at OU3 to determine how much it has increased while there has been no pumping 
at OU3. It  may useful to do an LIF study in the area to determine 
the extent of the NAPL. Using current technologies could give a better estimate of what remains at the Site. 

 DNAPL should be analyzed to determine the percentage of PCP present in it. 
 
Sincerely, 
 
Steven M. Schoff 
Project Manager 
Site Remediation & Redevelopment Section 
Remediation Division 
 
 

 
 

 



 

 

Barr Engineering Co.   4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435   952.832.2600  www.barr.com 

November 14, 2016 

 
Mr. Steven Schoff 
Minnesota Pollution Control Agency  
Site Response Section 
520 Lafayette Road 
St. Paul, MN 55155-4194 

Re: Response to MPCA Comments on the 2015 Operable Units 1, 2, and 3 Operations and Monitoring 
Annual Report , Joslyn Manufacturing & Supply Co. Site, Brooklyn Center, Minnesota 

 
Dear Mr. Schoff: 

On behalf of Joslyn Manufacturing & Supply Co. (Joslyn), Barr Engineering Co. prepared this response to 
Minnesota Pollution Control Agency (MPCA) comments submitted to Carl Grabinski, Joslyn, via email on 
September 20, 2016. We appreciate the opportunity to discuss MPCA comments briefly during our 
meeting on November 2. As we discussed, Joslyn acknowledges and generally agrees with MPCA’s 
comments.  

MPCA’s comments are reiterated for reference and our response is shown in italic/underlined below. 

MPCA Comments: 

The MPCA concurs with Barr’s recommendations for monitoring as stated in the Report with the 
following comments: 

• Replace the tank and repair the confinement system as OU3 as soon as possible. 

o Joslyn is proceeding to return the system to operation as soon as practicable.  In August 
MPCA approved plans and specifications for the repair.  Allowing time for bid package 
preparation, contactor selection, procurement and construction, we expect the repair to 
be completed in the spring of 2017. 

• Continue to operate the OU1 and OU2 pumping systems. 

o Acknowledged. 

• At OU1, Barr needs to continue to monitor the PCP concentration on the south side, particularly 
at W7, to evaluate if an additional pump-out well is needed to the south. 

o Acknowledged. Monitoring is planned to continue at W7 during spring and fall sampling 
events, as indicated in the 2015 Report. 

• Monitor the DNAPL thickness at OU3 to determine how much it has increased while there has 
been no pumping at OU3.  

o Barr has continued to take monthly readings of the DNAPL thickness in the recovery well 
since OU3’s DNAPL recovery system was halted as noted above.  The attached chart 
shows that the thickness is relatively stable, has increased slightly in recent months, but 
remains at levels below the elevation in the original pool.  
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• It may useful to do an LIF study in the area to determine the extent of the NAPL. Using current 
technologies could give a better estimate of what remains at the Site. 

o The DNAPL Delineation Investigation Report (Barr 1990, attached) delineated the extent 
of the DNAPL pool. The estimated DNAPL pool volume at that time was 9,500 gallons. 
However, as noted in 2015 annual report, Joslyn has collected over 16,000 gallons, much 
more than the amount originally estimated, while dropping the DNAPL pool by about 2-
feet of its total 5-foot depth.  The increase in pool depth that occurred from 1990 to 
1997 (The DNAPL recovery system began operation in 1997) and the recent increase in 
depth over the past four months supports our hypothesis that explains the difference 
between the estimated volume of the DNAPL pool  and the volume recovered to date. 
Our best hypothesis is that additional DNAPL continues to migrate down into the pool 
from the 60-feet (or so) of unconsolidated saturated upper aquifer that overlays the 
DNAPL pool, which shows non-continuous segments of the soil column where wood 
treating fluids were observed.  An alternative hypothesis is that the original estimate of 
the DNAPL pool volume was low. The DNAPL pool in 1997 and today is shown on the 
attached figure. The initial 1990 estimate was based on a lower starting pool elevation 
than was measured in 1997, when the DNAPL system began operation. We have 
confirmed the 1990 estimate volume and extent, and estimated that the initial pool 
volume was about 11,500 gallons in 1997 when the system began operation.  It is our 
opinion that the pool size was correctly estimated. Joslyn will continue to monitor the 
DNAPL pool elevation prior to turning the system back on in 2017, and provide further 
evaluation of the pool volume, recharge, and recommendations regarding the value of 
additional investigation in the 2016 annual report.  

• DNAPL should be analyzed to determine the percentage of PCP present in it. 

o The DNAPL is composed primarily of creosote-like materials with elevated polycyclic 
aromatic hydrocarbons (PAHs) and less than 0.02% pentachlorophenol (PCP). The DNAPL 
analytical results from 1987 and 1989 are shown on Table 4-7 in the Report; the PCP 
concentration was 170 mg/L and total PAH concentration was 170,000 mg/L.  

o We presume the MPCA does not intend for Joslyn to reanalyze the DNAPL at this time. 

Please feel free to call us (Jenni: 952-832-2700 or Dale: 952-832-2667) with any questions. 

Sincerely, 

  
Jennifer L. Brekken 
Senior Environmental Engineer 

Dale W. Finnesgaard 
Vice President 

 
c: Allan Timm, MPCA 

Carl Grabinski, Joslyn  
 Jeremy P. Greenhouse, Environmental Law Group 
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Attachments: 

• DNAPL Data Charts 
• DNAPL Delineation Investigation Report, Brooklyn Center Wood Treating Site, Prepared for 

Joslyn Manufacturing Co., by Barr Engineering Co., February 1990. 
• Figure – Estimated Extent of DNAPL Pool and Top of Clay Elevations 
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INTRODUCTION 

DENSE NON-AQUEOUS PHASE LIQUID DELINEATION 

INVESTIGATION REPORT 

This report describes the results from an additional investigation of 

the dense non-aqueous phase liquid (DNAPL) at Joslyn's Brooklyn Center site. 

The location of the site is shown in Figure 1. The additional investigation 

was used to define the horizontal and vertical extent of the DNAPL and the 

configuration of the depression in the middle confining unit. The plan for 

this investigation is described in the May 1988 "Plan of Interim Response 

Actions" (Barr Engineering Co.). 

This report: 1) discusses the results from the placement of four 

additional soil borings in the vicinity of the DNAPL area; 2) further 

describes the geology of the subsurface clay-lined depression; 3) describes 

the design of the DNAPL recovery system; and 4) provides an implementation 

schedule for the DNAPL recovery system. 

Relevant to the DNAPL Operable Unit is geologic aata identifying the 

presence of a creosote-like liquid in a subsurface depression directly 

overlying a sandy clay layer in the west-central portion of the site. The 

creosote-like liquid has a specific gravity of 1.09 and is located 

approximately 60 feet below the water table. Its characteristics indicate 

that the material acts as a dense non-aqueous phase liquid (DNAPL). The 

DNAPL contains approximately 30 percent PAH/heterocyclic (PAH) compounds and 

0.017 percent pentachlorophenol (PCP). 

SITE CONDITIONS 

The setting of the site is described in the July 1987 Detailed Analysis 

Report, Part One RAP Investigation, the October 1986 Supplemental 

Alternatives Report, and the January 1986 Remedial Investigation/Alternatives 
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Report. These reports describe the detailed geology and hydrogeology of the 

site for purposes of identifying feasible remedial alternatives. The geology 

of the DNAPL area is summarized below. 

DNAPL Area Site Geology 

The geologic setting of the DNAPL area consists of glaciofluvial and 

glaciolacustrine sediments deposited along the wall of a buried bedrock 

valley. Glaciofluvial sands and gravels intertongue with silt layers and 

likely represent lower energy depositional regimes within the glaciofluvial 

depositional environment. Silty and sandy clay layers may have been 

deposited during periods of fluvial quiescence, in ponds or slack waters as 

lacustrine deposits, or as abatement till from the melting of glacial ice 

blocks. Occurrences of peat layers are representative of swamp deposits. 

The glacial deposits overlie the St. Peter Sandstone and the Prairie du Chien 

Group bedrock units. 

While the stratigraphy of the deposits at the site is relatively 

complex, some generalities can be made. Starting from the ground surface, 

the sequence of units above bedrock can be grouped as: 1) fill overlaying 

discontinuous lenses of peat; 2) an upper sand unit containing gravel lenses; 

3) a middle sequence of interbedded sand, silt, and clay; 4) discontinuous 

middle sand units; 5) a lower sequence of interbedded sand and silt; 6) lower 

sand units; 7) a sandy clay partially lining a depression in the middle fine

grained units; and 8) a discontinuous residuum of weathered shale and 

sandstone overlying bedrock. Detailed descriptions of the sedimentology and 

stratigraphy of the site are presented in previous reports. 

Previous investigations at the site indicated the presence of a 

subsurface stratigraphic depression lined with sandy clay. This 

stratigraphic depression was interpreted to be the result of melting of a 

buried ice block accompanied by subsequent subsidence of overlying sediments. 

Soil Boring DB-C2, pJaced during the initial RAP investigation at the site, 
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is located in the apparent center of the depression. Split-spoon samples 

taken from Boring DB-C2 disclosed the presence of about 3 feet of creosote

like, viscous liquid with a density slightly greater than water directly on 

top of the sandy clay layer lining the depression. The liquid is identified 

as a dense non-aqueous phase liquid (DNAPL). The log of Boring DB-C2 is in 

Appendix A. 

Four additional soil borings were placed on July 10-13, 1989 in the 

vicinity of Boring DB-C2 to further delineate the geometry of the clay-lined 

subsurface depression and the extent of DNAPL in the subsurface depression. 

The locations of the four soil borings, identified as DNB-1 through DNB-4, 

are shown in Figure 2. The locations of soil borings placed in earlier 

studies at the site are also shown in Figure 2. The four soil borings were 

advanced using hollow stem auger and mud rotary drilling methods. Two-foot 

long split-barrel samples were taken at 5-foot intervals between the ground 

surface and a depth of 50 feet and continuously below a depth of SO feet. 

Samples were identified using ASTM Standard Method D 2488 "Standard Practice 

for Description and Identification of Soils (Visual-Manual Procedure)". The 

soi 1 borings were terminated approximately 1. 5 feet into the sandy clay 

lining the subsurface depression. The borings ranged in depth from 65 feet 

(DNB-4) to 82 feet (DNB-1). Each boring was immediately grouted with neat 

cement grout upon completion. Ground-surface elevations of the four borings 

were surveyed after completion. Logs of the four borings are in Appendix A. 

The logs of the soil borings placed during other investigations are presented 

in previous reports. 

Figure 2 shows contours of the elevation of the top of the sandy clay 

lining the subsurface depression. Figure 2 compiles geologic data collected 

from the four new soil borings with geologic data collected from previous 

investigations at the site. Cross-Sections A-A' (Figure 3) and 

B-B' (Figure 4) illustrate the stratigraphy near the subsurface depression. 

The locations of these cross sections are shown in Figure 2. Figure 5 is a 

fence diagram of the geology in the vicinity of the subsurface depression. 
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The top of the sandy clay is lowest near the locations of Borings DNB-1 

and DB-C2. The bottom of the clay-lined depression appears to be slightly 

elongated in a north-south direction. Data from soil borings to the east and 

west of the area shown in Figure 2 were used to assist in verifying the trend 

in the slope of the top of the sandy clay. 

The sandy clay appears to grade into a sandy and clayey silt south of 

Boring DNB- 2 . Sedimentological gradations such as this are common in 

glaciofluvial depositional environments and usually represent changes in the 

fluvial flow regime responsible for deposition and sediment transport. An 

alternative explanation is that the sandy clay represents an abatement till 

deposited as underlying glacial ice melted and the sandy and clayey silt 

represents fluvial deposition adjacent to the melting glacial ice block or 

deposition by meltwater coming off the glacial ice block. 

The shape of the clay-lined subsurface depression is highly suggestive 

of a kettle depression formed as a result of the melting of a glacial ice 

block. This hypothesis was presented in the July 1987 "Detailed Analysis 

Report, Part One- RAP Investigation." Many of the lakes in Hennepin County 

and particularly lakes overlying bedrock valleys were formed as a result of 

the melting of glacial ice blocks buried or partially buried by glaciofluvial 

sediments. The difference between the formation of subsurface depressions 

such as the one observed at the Brooklyn Center site and kettle lakes formed 

by the melting of glacial ice blocks is that the subsurface depression at the 

site does not have any observable topographic expression. The reason for 

this is perhaps that the ice block at the Brooklyn Center site was 

sufficiently small to melt before the deposition of overlying sediments 

terminated. The presence of peat deposits above the clay-lined depression 

suggest that there was a topographic depression at one time that allowed the 

formation of swamp deposits but the depression was filled by subsequent 

deposition of glaciofluvial sediments. 
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Figure 6 is an isopach map of the thickness of the peat layer. The 

depression in the base of the peat layer and the thickest portion of the peat 

layer coincide with the depression in the top of the underlying sandy clay 

layer, providing further evidence t:o support the formation of a kettle 

depression that, at one time, did form a topographic depression. The 

elevation of the base of the peat layer is show-n in Figure 7. 

The isopach map of the thickness off the peat layer in Figure 6 reflects 

current peat thickness and does not account for the consolidation of the peat 

due to loading by overlying natural sediments and fill material. It is 

reasonable to assume that the surface of the top of the peat deposit was 

originally relatively flat and that consolidation, due to loading, has 

significantly reduced the thickness of the peat, particularly in the center 

of the depression where the peat deposits would have originally been 

thickest. The original elevations of the top of the peat was probably about 

854 feet MSL. Using this original elevation value, the pre-loading peat 

thickness along the periphery of the peat deposit would be only l to 2 feet 

greater than the present thickness, but the original thickness in the center 

of the peat deposit would be about 20 feet greater than the present 

thickness. The reduction in thickness, due ~o loading, would be about 50 

percent, which is consistent with the consolidation behavior of peat. By 

taking into account the consolidation of the peat deposit, it becomes more 

apparent that at one time a topographic depression existed and that the 

center of that depression was very near the location of Soil Boring DB-C2. 

A brow-n, viscous, creosote-like liquid was observed partially to 

completely saturating the sandy and gravelly sediments directly overlying the 

sandy clay layer in Borings DNB-1 and DNB-3. Approximately 2 feet of DNAPL

saturated sediments were found overlying the sandy clay layer in Boring DNB-3 

and approximately 6.5 feet of DNAPL-saturated sediments were found overlying 

the sandy clay layer in Boring DNB-1. The sediments above the DNAPL

saturated zone in Boring DNB-1 were partially saturated with DNAPL at a depth 

between 6.5 and 15 feet above the sandy clay layer and the sediments above 
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the DNAPL-saturated zone in Boring DNB-3 were partially saturated with DNAPL 

at a depth between 2 and 4 feet above the sandy clay layer. DNAPL was not 

found in Borings DNB-2 and DNB-4. There was evidence of floating oil at the 

water table in the borings. 

The thickness of DNAPL-saturated sediments overlying the sandy clay 

layer in Boring DB-C2 was estimated from the log of Boring DB-C2 to be 5.5 

feet. The top of the DNAPL-saturated sediments in Borings DNB-1, DNB-3, and 

DB-C2 is at Elevation 787.6 +/- 0.9 feet MSL. The coincidental elevation of 

the top of the DNAPL-saturated sediments in these three soil borings suggests 

that the subsurface depression is saturated with DNAPL to approximately 

Elevation 787.5 feet MSL and that the gradient of the DNAPL surface is flat. 

These findings are consistent with the laboratory experiments performed by 

Schwille (1988) for DNAPL in a saturated porous medium. 

Assuming that the sediments above the sandy clay layer are saturated 

with DNAPL to Elevation 787. 5 feet MSL, the volume of DNAPL-saturated 

sediment above the sandy clay in the subsurface clay-lined depression is 

estimated to be 150 cubic yards. Assuming a typical porosity value of 0.3, 

the volume of DNAPL that is saturating the sediment in the subsurface clay

lined depression is estimated to be 9,500 gallons. The anticipated location 

of the saturated DNAPL sediments are shown in Figure 2. 

DESIGN OBJECTIVES AND COMPONENTS 

The objectives of the DNAPL recovery system are to limit the migration 

of contaminants to the groundwater and remove the source of contamination. 

These objectives will be met by: 1) pumping the DNAPL from the depression 

in the confining unit between the upper and lower aquifers; 2) enhancing 

DNAPL recovery through pumping groundwater from the DNAPL Recovery 

Enhancement Well U8; and 3) recycle or dispose of the DNAPL in an 

environmentally sound manner. 
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The components of the design are a DNAPL gradient control and recovery 

enhancement pump-out well (U8), DNAPL recovery well (W25l), and a DNAPL 

storage system. 

DNAPL RECOVERY SYSTEM DESIGN 

The four additional soil 

delineate the location of the 

borings described 

clay-lined bowl and 

previously helped 

the location of 

to 

the 

saturated DNAPL pool. The DNAPL recovery system consists of one DNAPL 

recovery well (W251) screened at the bottom of the depression in the middle 

confining unit, and one DNAPL recovery enhancement well (US) located adjacent 

to and above the screened interval of the DNAPL recover well. The well logs 

of W251 and U8 are in Appendix A. The DNAPL gradient control and recovery 

enhancement pump-out well and the DNAPL recovery well are located near the 

middle of both areas (see Figure 2). The 8-inch diameter well screen is open 

to the formation between elevations 783. 1 and 788. 1. The 4-inch diameter 

screen for U8 is open to the formation between elevations 794 and 809. The 

DNAPL recovery enhancement well (U8) is designed to cause upwelling of DNAPL 

within the immediate area of the DNAPL recovery well (W251). DNAPL will be 

pumped from the recovery well using a compressed air ejector type pump. The 

DNAPL recovery pump is capable of removing DNAPL from the formation at a rate 

of approximately 2 gallons per hour. A six-hour pump test was conducted in 

November 1988 that produced 11.7 gallons of DNAPL. Discharge piping, power 

and control cables, a one-horse power compressor, and a 2,000 gallon steel 

storage tank will be placed in a building at Well W251. 

The DNAPL recovery enhancement well (U8) will remove water from above 

the DNAPL at an estimated rate of 30 gallons per minute (gpm). Well U8 is 

located 5 feet west of the DNAPL recovery well. Well U8' s forcemain 

discharges to the oil separator tank located in the control building. The 

oil separator tank discharges by gravity flow to the sanitary sewer. 
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The recovered DNAPL will be pumped to a 2,000-gallon, steel-walled 

storage tank located in a heated, vented concrete block building at Well 

W251. The tank will be placed on a recessed 6-inch reinforced concrete slab 

that allows 1 foot of freeboard for leak prevention and containment. The 

tank will be fitted with a equipped detection monitoring system that will 

automatically shut down the recovery system when the liquid level reaches the 

activation level. The power, controls, and compressor will be located in a 

control room that is separated from the tank portion of the building by a 

concrete block wall. The recovered DNAPL will be periodically pumped from 

the tank and disposed of in accordance with applicable regulations. 

The principal of using an enhancement well to help recover the DNAPL is 

discussed in the November 1988 "Pump-Out System Verification Plan" (Barr 

Engineering Co.). The recovery enhancement well is designed to cause 

upwelling of the DNAPL within the depression, thereby inducing a larger flux 

of DNAPL into the recovery well. Without recovery enhancement, DNAPL near 

the recovery well would be drawn down rapidly forcing shutdown of the well. 

By inducing DNAPL upwelling, it is believed that the recovery well can 

operate for longer periods of time and withdraw greater amounts of DNAPL. 

The effectiveness of recovering the DNAPL from the base of the 

depression in the middle confining unit will be evaluated during the initial 

operation of the DNAPL recovery system. 

IMPLEMENTATION SCHEDULE 

The operation of this system hinges on defining a disposal location for 

the DNAPL. The final plans for the DNAPL building will be submitted to the 

MPCA within 30 days after determination of the disposal location. 

The plans will consist of the final design of the recovery system 

including the building, pump and controls, and storage. A monitoring plan, 
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a contingency plan, an operating plan, and disposal option will also be 

included. 
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PROJECT Joslyn Brooklyn Center BORING NO. DNB-1 
DATE STARTED --~7~/~1~1/~8~9~------------
DATE COMPLETED --~7/~1~1~/~8~9----~------
FIELD INSPECTOR French (BEC) 

RISER PIPE ELEVATION 

CREW CHIEF White (TCT) 

(/)= 

~<.0 
0 .... 
-a> 
COo.. 

ss 

ss 

ss 

ss 

ss 

§ 
=g a>._ 
!:t? 

c 
0 
0 

& • & . . . . . . . . . 

GROUND SURFACE ELEVATION.--~8~6~2~·~3-~F~t.~M~S~L~--

DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND, SP -About 95% fine subrounded to rounded sand; about 
5% si It; brown, wet; strong hydrocarbon odor. (Fi II) 

At 9. 5' - 11. 5', the sample has a very strong gas-! ike odor, a silver
gray color, and a rainbow-like sheen. The pore samples are approximately 
80% saturated w1th a medium to dark golden brown, low viscosity oi I. 

--------------------------- 14. 0' -------------------------------------

POORLY GRADED SAND WITH SILT, SP-SM - About 90% line subrounded sand; 
abo u I 10% s i I t: brown i s h gray; wet; .moderate hydrocarbon odor. ( F i I I ) 

-------------------------- 17. 0' -------------------------------------
PEAT, PT - Soft; fibrous: dark brown to black; organic odor, up to 30% 
clay and silt at 19.5-21.5' and 25.0-25.5'. 

-------------------------- 26. 0' -------------------------------------
POORLY GRADED SAND WITH SILT, SP-SM- About 90% line subangular to rounded 
sand; about 10% si It; gray; wet; moderate hydrocarbon odor; 5 nrn-thick, 
black laminations scattered throughout. (Possibly lacustrine) 

COIINENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 1 of 3 
14.5' to E.O.B. Sampled by 2-foot long split-spoon method. 2327110/DNB-l.WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-1 
DATE STARTED --~7/~1_1~/~8~9~------------
DATE COMPLETED --~7/~1~1~/~8~9----~------
FIELD INSPECTOR French (BEC) 

RISER PIPE ELEVATION 

CREW CHIEF White (TCT) 

Q) .~ 
.C"""' (J)"' 

=ai~ 
'-Q) 

a_Q) ~<0 ~~ 
Q)_ 
-.o 

Q)Q) 0'- 3:u; ctlca 
o!::- -Q) ctll- 3:1-CO a.. ()) c 

0 
0 

ss 
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0 .... a.. 

GROUND SURFACE ELEVATION 862.3 Ft. MSL 
--~~~~~--~~---

DESCRIPTION OF MATERIALS AND REMARKS 

39.0. • •••••••••••••••••••••.••••••.•••••. 
POORLY GRADED SAND, SP • About 95" fine subrounded sand; about 5!16 si It; 
gray; wet; black, 1·3 nrn thick laminations scattered from 54.5' • 60'. 
(Possibly lacustrine) 

At 49.5' · 51.5', the sample is saturated w1th a greenish brown, low 
viscosity oil. 

COMAENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 2 of 3 
14.5' to E.O.B. Sampled by 2·foot lang split·spaan method. 2327110/0NB-1 WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Cencer BORING NO. DNB-1 

DATE STARTED __ 7....:./.....:1:-:-1-':-/---:-8-=-9~-----
DATE COMPLETED --~7~/~1~1/~8~9~-----------
FIELD INSPECTOR French (BEC) 

RISER PIPE ELEVATION 

CREW CHIEF White (TCT) 
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0'
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CO a.. 

_J 22 
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ss 

ss 

ss 

ss 

ss 

ss 

~ -0 .... 
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GROUND SURFACE ELEVATION 862.3 Ft. MSL 
--~~~~~~~~---

DESCRIPTION OF MATERIALS AND REMARKS 

. • . . . . . . . • . . • . . . • • . . . . . . • . . • 62. 0. . ................................. . 
POORLY GRADED SAND, SP ·About 95% subangular to subrounded, fine to 
medium-grained sand; trace subangular coarse sand; gray; wet. (Outwash) 

. . . . . . . . . . . . • . . . . . . • . . . . • . . 64. 0' ...................•...............• 

WELL GRADED SAND WITH Sl LT, SW·SM • About 90-95% subangul ar to subrounded, 
fine to medium-grained sand; about 5-10% si It; trace to 5% coarse sand; 
gray; wet; moderate to strong hydrocarbon odor. (Outwash) 

• 66', sample has rainbow-like sheen and is at least 60% 
saturated with a greenish brown, low vtscosity oi I. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. 0' .......................•............ 

SILTY SAND, SM ·About 85-95% subangular to subrounded, fine to medium
grained sand; about 5-15% fines; trace coarse sand and gravel; gra.y; wet; 
moderate hydrocarbon odor; black laminations up to 3 mm thick. (Outwash) 
~........................... 70. 0' ...........•.....•..........•....... 

WELL GRADED SAND, SW- About 95% subangular to subrounded fine to medium
grained sand; about 5% silt; trace to 10% angular to subangular coarse 
sand; trace to 5% angular to subangular fine gravel; gray; wet; sand and 
gravel grains have miscellaneous lithologies. (Outwash) 

• 8 0. 5 ' , s amp I e s a r e sa t u r a t e d w i t h me d i um t o h i g h v i s cos i t y 
(but t e r · I i k e ) , y e II ow i s h b r own t o dark b r on z e o i I . 

. . . • . . • . . • • . . . . . • • • . • • • • . • • 78. 5' ................................... . 

WELL GRADED SAND WITH SILT, SW·SM · About 80% subangular to subrounded 
medium to fine-grained sand; about 10% si It; about 5% coarse subangular 
to angular sand; about 10% subangular to angular fine and coarse gravel 
of miscellaneous I ithologies; gray; wet. (Outwash) 

• . . . . • . . . • . • . . . . . . . • • • . • • • . 80. 5' ................................... . 
LEAN CLAY WITH SAND, CL ·About 70·75% lean clay; about 25·30% subangular 
to subrounded fine to medium sand; medium plasticity; no dtlatency; medium 
toughness; brown, moist; slight petroleum odor; moist. (Till) 
• • · • · · · · · · · · · • · • • · • • · · · · · EOB 82. 0' · · • · · · · • · · • · • • · · ·- • · · • · ·- · · · · · · • · • 

COAIIENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 3 of 3 
14.5' to E.O.B. Sampled by 2-foot long split-spoon method. 2327110/DNB·l.WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-2 
DATE STARTED __ 7....:../:-::-1-:-1-'-:-/-::-89=------
DATE COMPLETED --~7~/~1~1/~8-'-:-9~--~-------
FIELD INSPECTOR French (BEC) 

RISER PIPE ELEVATION 

CREW CHIEF White (TCT) 
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GROUND SURFACE ELEVATION._....:..8....:..6....:..1~ . ..::..S......:....F..::..t-'-:-. .....:M....:..S=..:L=-----

DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND, SP ·About 95" fine subrounded to rounded sand; about 
5" s i I t ; y e I I ow i s h b r own and g r a y mo t t I e d; mo i s t. ( F i I I ) 

s amp I e has o i I s h e en. At 9. 5 ' • 12. 0 ' , t he aug ec shows 

, • • • . . . • . . • • . . . • • • . . • • . • • . . • 15. 8' .................................. . 
""'""""'"""""W" PEAT, PT • Soft; fibrous; dark brown to black; organic odor; up to 25" 

;& ...... 

I 4 4 4 

4 4 4 

J ......... 

1
4 4 • 

• • 4 

4 • 4 

• 4 • .. .. .. 
4 4 • . . . . . . .. . .. 
. . . 

clay and si it. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. 0' .................................. . 
ELASTIC SILT WITH SAND, MH ·About 60" silt; about 25% fine suorounded 
sand; about 15% organic fibers; medium plasticity; no dilatency; low 
toughness; black; organic odor; moist; lens of fine sand at 21.0' to 
21 2' 

:::: 14~~~·:: ~~: :. : ~.~:f:t:: :v:e:r:y: :f:i:b:r:o:us;~( i :n~~ :~ ~~~~;:: ~~ :i ~ :t:: :l:e:s:s:: t:h:a:~: ~~:: ~ ~~s 
, .. , ........ ,.:: .. ,, POORLY GRADED SAND, SP • About 95" I i ne sub rounded to rounded sand; about 

5" silt; gray; wet. (Possibly lacustrine) 

COIIIENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 1 of 3 
from 14.5' to E.O.B. Sampled by 2-foot split-spoon method. 2327110/DNB·Z.WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-2 

DATE STARTED ----~7~/~1~1~/8~9~------------
DATE COMPLETED --~7/~ll~/~8~9~-----------
FIELD INSPECTOR French (BEC) 

RISER PIPE ELEVATION 

CREW CHIEF White (TCT) GROUND SURFACE ELEVATION 861.5 Ft. MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
a;.9:: ~ 
-..o 

0 roro 
~f-

,._ 
0. 

!'Mina--····-············· .. ······· 39.0' ................................ .. 
POORLY GRADED SAND WITH SILT, SP-SM ·About 90-9536 fine rou11ded to 
subrounded sand, about 5-!0% silt; gray; wet; f1ne black laminations 
scattered throughout. (Possibly lacustrine) 

49 c· 
GRADED SAND, SP About 95% f1ne suorounded to rounded sand. acout 

gray wet; regularly spa~ac! b!ac~ laminations, 1·5 rrm th;ck 

..••... -... . . • . . • . . • . . • . . 58' 0' ............ - ..................... -

GRADED SAND, SW ·About 95% medium to fine subanguiar to subrounded 
abo u ! 5% s i I t : a o o u t 5% co a r s e s u tl an g u i ar sand; g r a y ; we ! ; t r ac e 

to c;Jarse subanguiar to angular gravei beginning at 60. 8'. (Outwash) 

COIINENT: Or:lied by hollow stem auger method down to 14.5' Drilled by mud rotary method Sheet 2 of 3 
from 14 5' to EO 8 Sampled by 2·foot long split spoon method. 2327110/0N8·2 WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-2 
DATE STARTED _____ 7~/_l~l/~8~9 ____________ ___ 
DATE COMPLETED ___ 7~/_1~1~/_8_9 ____________ __ RISER PIPE ELEVATION 
FIELD INSPECTOR French (BEC) 
CREW CHIEF White (TCT) 
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GROUND SURFACE ELEVATION __ ~8~6~1~-~S~F~t~-~M~S~L~----

(!) 

0 ! I... 

DESCRIPTION OF MATERIALS AND REMARKS 

i 0... 
! 

~~~cr;·······--·················· 65 o· ........................... ····· . 
SlLTY SAND. SM ¥About 80~85% fine to mejJi.Jm subangular to subrouncec 
sand: about 15·20% Slit. trace subangular coarse sana and l1ne gravel ot 
m1scel!aneous ''tholog.es: gray; wet. (Outwash) 

55· 7 0% c I a y; about 3 0 · 3 5% f i n e sub r o uno e d 
me a i um pI as t i c i t y: no d i I ate n cy; me d 1 urn : o u g t ness: gray: mo : s t. 

72. 8. . . 
EOB 73. 0' 

C0161ENT: Dr1lled by hollow stem auger method down to 14.5' Drilled by mud rotary method Sheet 3 of 3 
2327110/DNB·2 WP/?LS f r om 14 5 ' t o £. 0. B S amp I e a by 2 · t o o t 1 o n g s p 1 It · spoon me t no a. 



BORING LOG 
PROJECT Joslyn Brooklyn Cen~er BORING NO. DNB-3 

----~~~------------------------
DATE STARTED --~7/~12~/~8~9~-------------
DATE COMPLETED 7/13/89 RISER PIPE ELEVATION 
FIELD INSPECTOR K. French/R. Wuolo (BEC) ------------------------
CREW CHIEF T. Whi~e (TCT) GROUND SURFACE ELEVATION 859.7 Ft. MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

fiLL containing wooden poles and black dirt. 

No sample was retained. 

............ - ...... -.- ...... -. 6. 0 . -.-- ..•................ -- ...... . 
POORLY GRADED SAND WITH SILT, SP·SM ·About 90 to 95% fine subrounded to 
rounded sand; about 5 to 10%silt; mottled black and gray; wet (Fill). 

••• - .••••.•.••••.••••.•••••• -. 13. 0. . ........ - .................. - ... . 
ELASTIC SILT, MH • About 65% si It; about 25% organic fibers; about 5-10% 
fine subrounded sand; medium plasticity; no dilatency; low toughness; 
black; moist; organic odor. 

••••...• - ... -- .•....•• - ..• -... 19. 5. . ..... -... - .............. - ...... . 
PEAT, PT · Soft; very fibrous; contains up to 25% si It; orange-brown to 
black; moist 

At 25.5'·26.3', a lens of laminated fine sand with wood chips . 

.-- ... -....................... 26. 5. . - .... - .....•.. - .•.. - ....... -.- .. 
'POORLY GRADED SAND, SP • About 95% fine subrounded to rounded sand; about 

'""'""..,.,.,.~ 5% si It; gray; wet. (Possibly lacustrine) 

COIIIENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary from 
14. 5' to E. 0. B. Sampled by 2· foot long spl i !-spoon method. 

Sheet 1 of 3 
2327110/DNB-3. WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-3 

------~~-------------------------
DATE STARTED --~7/~1~2~/~8~9~-------------
DATE COMPLETED 7/13/89 RISER PIPE ELEVATION 
FIELD INSPECTOR K. French/R. Wuolo (BEC) 
CREW CHIEF T. White (TCT) GROUND SURFACE ELEVATION 859.7 Ft. MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

• 

• . . • . . • • . . . • • • . • . • . . • • • • • • . • • . 45. 0' •••.•....•.•.•••......•••.•..••.• 
POORLY GRADED SAND WITH CLAY, SP·SC • Abo_ut 90% fine subrounded to rounded 
sand; about 10% clay, gray; moist to wet. (Possibly lacustrine) 

• • . . • . • . • . . . • • • . . • . . . . • . . . . . . . 49 0' ..•.•....•••..••.....•.••..••.... 

POORLY GRADED SAND. SP · About 95% fine sub rounded sand; about 5% fines; 
speck I e d g r a y; mo i st. (Po s s i b I y I a c us t r i n e) 

. .. . . . . . . . • . . .• . .. . . . . . . . . . . . . 51 0' ............................... . 

POORLY GRADED SAND WITH CLAY, SP·SC ·About 85·90% fine subrounded sand; 
about 10·15% clay; speck! ed gray; wet; laminated. (Possibly lacustrine) 

. • . . . . • . • . . • . • • . . . . . • . . . • . . . . . • 55. 0' .•.....•.•.•...••...•••••........ 
POORLY GRADED SAND, SP · About 95% fine to medium rounded to subrounded 
sand; about 5% silt; trace coarse sand and fine gravel; gray; wet; fine 
(1·5nrn) laminations scattered throughout. (Possibly lacustrine) 

COIIIIENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary from Sheet 2 of 3 
2327110/DNB·3. WP/PLS 14.5' to E.O.B. Sampled by 2-foot long split-spoon method. 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-3 

----~~~---------------------
DATE STARTED --~7/~1~2~/~8~9~-------------
DATE COMPLETED 7/13/89 RISER PIPE ELEVATION 
FIELD INSPECTOR K. French/R. Wuolo (BEG) 
CREW CHIEF T. White (TCT) GROUND SURFACE ELEVATION 859.7 Ft. MSL 
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DESCRIPTION OF MATERIALS AND REMARKS ... 

Q.. I 

I ' 

I I 

v t ......... -·-·····---·---------- 51.0' ---········-···················~ 
t l WELL-GRADED SANO. SW- About 95% fine to medium sand; about 3% coarse 
1 l sand; trace to 2% fire gravel; trace coarse gravel; speckled graj, wet 
t'· 'J coarse gra1ns have miscellaneous iitnolcgies. (Outwash) 

t < .· t 
}< f.------------.--- .. ------- .. -.. -. 65. 0' -- .... --- .. -- .•.. -.-- ... 
t.:.· l POORLY GRADED SAND. SP ~ About 95% fine subrounded sana; about 5% SlIt; 
i •.·•• .. ] gray; wet. (Outwash) 
t 
J. !-~E ~~. ~~~~~~- ~~~~:. -S~- ·_· ·;;o·u·t·- ~596 67in°e, t ~- ~~~~~e. -s~~~~~~-i -a~- ·;o·- ;~~ r-~~~d ;o 

~.•.:<:.• .. ·•· santl; trace to 5% fines: trace to 5% !1ne subangular gravel: gray; wet; 
f coarse grains have miscellaneous lithologies (Outwash) 
I 

I 
r r ; 1 :: .::; "···· ; ::. '";·.~ .:::·,. ,. ..... , ... ", ,,. .... ,. , .•. ; .... , .. 

f > 1-~~~~-~~~~-ED. -S·;~D- -~; ~~- ~~~~~~:- SH73: 0~b o~ ~- ·;0~- f i-;~-; ~. ~~ ~ ~ ~-e ·;~b-;n·g-~ I a-r 
f.::.:.,· .j sand: aoout 30% f1ne to coarse subangu!ar gravel: brownish gray, wet: 

[. _j_ .:~ ~ ~ ~~~~~:::~ __ so~- _s_a_t u_ra_t_e_d_ -~ 1_ t h /sr e0o,s o: ~ ~ ~ 1 ~: _ ~ ~ o~~- _f_! _u_i _d __ \o_ut-~a_s_h_)_ . __ 

- -·LEAN CLAY CL ·Consists of 100% fines; gray; moist to wet (T,Ii) 

EOB 77 0 

COI!IIENT: Oriiied by hollow stem auger method down to 14.5'. Drilled by mud rotary from Sheet 3 of 3 
2327110/DNB-3.WP/PLS 14 5' to EO.B Sampled by 2 loot long split-spoon method. 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-4 
DATE STARTED ----~7/~10~/~8~9~-----------
DATE COMPLETED 7/10/89 
FIELD INSPECTOR--~K~.~F~re~n~c~h--(~B~E~C~)------

RISER PIPE ELEVATION 

CREW CHIEF T. White (TCT) 
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GROUND SURFACE ELEVATION __ ~8~6~3~.2~F~t~-~M~S~L~---

DESCRIPTION OF MATERIALS AND REMARKS 

GRADED SAND, SP ·About 95" fine subangular sand; about 5" stlt; 
wet (F iII). 

• . • . • • . . . . • . . . • • . • . • . • • • . • . . . • 9. 0' .••.•..•..•.....•.•.••...••.••...• 

POORLY GRADED SAND WITH SILT, SP·SM ·About 90" fine to medium subsounded 
sand; about 10" si It; grayish black; wet; slight hydrocarbon oi I (F iII). 

. 19. 0' .........••...................... 
PEAT, PT ·Fibrous; contains up to 25" silt; contains 5·15" sand; brown 
to black; moist; organic odor. 

• • . . . . . • . • . . . . . • • • . • • . . • • . . • • . 24. 0' •.•••••..•••.••..••..•...•....... 
POORLY GRADED SAND WITH SILT, SP-SM ·About 90% fine to medium subrounded 
sand; about 10" silt; gray; wet. (Possibly lacustrine) 

COWIENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 1 of 3 
from 14.5' to E.O.B. Sampled by 2-foot long split-spoon method. 2327110/DNB·4.WP/PLS 



BORING LOG 
PROJECT Joslyn Brooklyn Center BORING NO. DNB-4 
DATE STARTED ----~7/~10~/~8~9~------------
DATE COMPLETED __ 7~/~1~0~/~8~9 ____________ _ RISER PIPE ELEVATION 
FIELD INSPECTOR K. French (BEC) 
CREW CHIEF T. White (TCT) 
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GROUND SURFACE ELEVATION 863.2 Ft. MSL 

DESCRIPTION OF MATERIALS AND REMARKS 

• • • • . • • • . • . . • . • • • • . • • . • • • • • • • • • 34. 0' .••••••.••.•.••.••••••..••.•..•.• 
POORLY GRADED SAND, SP • About 95% line to medium subrounded sand: about 
5% silt; gray; wet; regularly spaced black laminations, 1·2 mm thick 
(Possibly lacustrine) 

• • . . . . • . . . . . . . . . . . . . . . • . . . • . . . 51. 0' .•........•...•....•••..•.•...... 

WELL GRADED SAND, SW · About 40% fine subr ounded sand: about 35% med i urn 
subangutar sand; about 20% subangular coarse sand; about 5% silt; trace 
I i ne gravel; gray to black; wet. (Possibly lacustrine) 
-.............................. 53. 0' ...............•................. 
SILTY SAND, SM · About 40% medium subangular sand; about 25% line 
subrounded sand; about 5·10% coarse subangular sand; about 20% si It; about 
5·10% line gravel; gray; wet. (Possibly lacustrine) 

• . • . • • . • • • • . • • . . • • . • . . . • . • • • • . 55. 0' ...•••....•...................... 
WELL GRADED SAND, SW · About 40% fine rounded sand; about 40% medium 

sand; about 15% coarse subangular sand; trace fine gravel; 
(Possibly lacustrine) 

• . • • • • • • . • • • . . • • • • . • . • • . . • • • • • 59 0' ••.••••.•.••••••••••••.•...•..... 

C!MIIENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 2 of 3 
from 14.5' to E.O.B. Sampled by 2·foot long split-spoon method. 2327110/DNB·4.WP/PLS 



PROJECT Joslyn 
DATE STARTED 
DATE COMPLETED 
FIELD INSPECTOR 
CREW CHIEF T. 

Q) ..c,....._ en= 
a.<D ~c:o -Q) 

~g; Q)Q) 0 ... 
o!:S -Q) 

~r-CCCl. 

ss 

ss 

ss 

Brooklyn Center 
7/10/89 
7/10/89 
K. French (BEC) 

White (TCT) 

c 
.Q 

~ =g "-Q) Q)_ 
Q).._ -.o 0 3:(i) ·~~ .... 

c Cl. 
0 
0 

BORING LOG 
BORING NO. DNB-4 

RISER PIPE ELEVATION 

GROUND SURFACE ELEVATION 863.2 Ft. MSL 

DESCRIPTION OF MATERIALS AND REMARKS 

WELL GRADED SAND WITH SILT, SW-SM • About 45!16 medium subrounded sand; 
about 40" fine subrounded sand; about 10" si It; about 5% coarse sand; 

coarse gravel; grayish black; wet. (Outwash) 

CLAY, CL · About 75% clay; about 25% fine to medium sand; medium 
p I as t i c i t y; s I ow d i I a t en c y; me d i um I o ugh ness; g r a y to b I a c k; mo i s t. ( T i II ) 

64. 0' ................................ . 

EOB 65.0' ·••••••·•··•••••••·••••••··•••• 

COMMENT: Drilled by hollow stem auger method down to 14.5'. Drilled by mud rotary method Sheet 3 of 3 
from 14.5' to E.O.B. Sampled by 2-foot long split-spoon method. 2327110/DNB·4.WP/PLS 



WELL LOG BARR ENGINEERING CO. 
MinneapoliS, Minnesota 

Project Brook1vn Center Wood Treating Site Well No. __ ~.:...;;12;.;;5...;;1~---------

Date Started _...;4~/-=2-=2..:.../ 8;;..7:...._ ____________ _ 

Date Completed _.;:;.5.~...../0.:::.:8:::..;/:...::8::..:7 ___________ _ Riser Pipe Elevation _...::8;;..::6~5:....:·...::0:..::0:___ ___ _ 

Field Inspector D. Ratner - BEC 

Crew Chief R. Sigafoos - E.H. Renner & Sons Ground Surface Elevation _----:8:;...;6:....::3'-'.-=1'----

BOREHOLE 
CONSTRUCTION "NOTES 

WELL WELL 
CONSTRUCTION NOTES 

Cable tool method 

14 11 diameter casing driven 
0.0 1 -40.9 1 

(863.1-822.2) 1 

8 11 diameter casing driven 
0.0 1 -82.0 1 

(863.1-781.1) 

7 1 pullback on 8" diameter 
casing 

EOB 82.0 1 

Comments: 1Elevation ft. (MSL) 
2water level 5/4/87 

LITHOLOGY 

Fine Sand 
(Fill) 

Peat ~ 

r-3o.o~-

Fine 
Sand 

. 
M ...... 

CONS TRUC Tl ON 

14 11 diameter casing 
0.0 1 -40.9 1 

(863.1-822.2), 1.1 1 

stick-up 

8 11 diameter casing 
0.0 1 -75.0 1 

(863.1-788.1) 1.9 1 

stick-up 

9.1 1 long, 8 11 diameter 
stainless steel, tele
scoping well screen. 
Lowermost 2.1 1 of 
screen is #0 slot su~p, 
middle 5 1 is #20 slot, 
uppermost 2 1 is #0 slot 
72.9-82.0 1 (790.2-781.1) 

111 diameter galvanized 
riser pipe. T-joint at 
80.2 1 , check valve at 
1'9, 0 I • 

)- 0.0 1 -80.2 1 (0.0 -782.9) 
(8 22 ·2 2.2 1 stick-up 

Annulus filled with 
neat cement grout. 

Vented locking cap 
fitted to 8" diameter 
casing. 

\.Jell seal. 

4.0 1 X 4.0 1 X 1.0 1 H 
cement slab constructed 
around well. 

Sheet _l_of --=2 __ 



WELL LOG BARR ENGINEERING CO. 
Minneapolis. ~A;nnesc!a 

Project B~ooklvn CP" tPr \,'ood Treating Site Well No. -----'\""'.;7._· ~'""l ________ _ 

Date Started 4122187 

Date Completed 5 08/87 -~;;:.:;;;.;...;;;:_:_ ____________ .Riser Pipe Elevation --'8"-'6"""5;..:.·..;;:;.0"""0 ___ _ 

Field Inspector D. Ratner - BEC 

Crew Chief R. Sieafoos - E. H. Renner & Sons ~.::.-..:::..==..;;;..;;;.;;::___..;;:...:...:.:c;;._=-=-::;;.;;;_..;;;.._;:;;..:::..;:.:..::____ Ground Surface Elevation __ 8"""'6""'. 3:...:.·~1 __ 

BOREHOLE 
CONSTRUCTION NOTES 

Comments: 

I I 
jUTHOLOGYI 

I 
k-so.s' · 
~andy ClayJ 
I EOB 82.0 l I 

I I 
I I 

WELL 
CONSTRUCTiON 

I WELL 
I CONSTRUCTiON NOTES 
; 

(783.1)~ 
(781.1 )l 

Sheet __z_ of ? 



. ---···. -··· 
I ;or ... atrr ::xJmpu l - - '- . I I Eennepin . \/Jrutt·.WJllo' ~La/J.l.l• :5hA. II} 11/t -

'lo•·••n'!>hl;.:" ~ .. m<" 

l'"~"~~l~"~~il''";~;·~~r· ·~~v r~~"". ~v 
4 WEL: lH:.~'1 H 1cumvk-tt'd1 It lloato;·;~m;~t:n88 Broof:ly:-1 Ce..'lter f., \\I 69 

!JI~tan .. t an: i.hrr\"IIOO !h~ 1-ivad intr-f~liOn ur :">~rt"t."! -\dd~n., and lLI) u! \1\ot>l! Lu. .. tlon 5 I•RILLi>,(, ~lETHOlJ 

10 Cablt' \ool 40Rnt'r~ :"C lJrl\rn ilG llug 

;,no"" f'UCI loco.tlun ol "'dl m ~·t1on g:-1d "''Lth ··x.·· ~ketch m.ap of v.t'III~X.atlon lD Hollov. nd :lO Atr ,.,o&,rt"d 110 
N 

I . . . AddH1on Same ~J<otary tiD )<!ltd ~ Po"'t-r au~>:er 
-~ _J._ ·-r· - -,- . . 6 lJKILLI:"G FLt 'llJ . 

I I I Nell # us bentonite 
·- +- . -.- -.- fUuck :-...um~r ; l'SE w . . I E . T 10 Dome~ttc ~ Monnonng 80 Heat Pump 
-~-

l ' 
-,- . Lot ~umtx"r 20 lrngat1on :~o Pubhc 90 Industry . 

. "'' 30 Test Well 60 Mun1C1pal HO Commernal : ' l --•- .,- -: - -r-- iD A1r Condtt1onmg 110 . 
' 

...,..__. I milt.___...... s. ~ASI!'G HOLE DIAM 

2 PROPERTY OWNER'S NAME HEIGHT AOOve · Belo'4' 
l::;J:Biack 40 Thrradtd 2 Joslyn !'1anufacturing Surf act- ft. 

Co. 20 Gal" 5XWeldtd 
Dnve Shoe? Yes_ !'\v_x 

Addre>s 30 South vJaker Drive 30 Plasltc 60 

Chicago, IL 60606 4 tn tO 54 ft \\tight 10.79 lb> ft. Ln to....6.9..It. 

3. FORMATION LOG COLOR HAIUJ~ESS 0~ 
fR0~1 TO 10. to it \\·e,ght lbs ft --.-Jn to__it 

FOR.\1ATIO~ 

Into ft We1ght lbs ;ft --.-Jn to__lt 

Fill 0 15 9 ~CREEN l Or opton hole 

Johnson from ft. to. ft. 
Make 

Sand & gravel mixed 15 69 TyP< stainJess stee] DJS 4" 
15' 

Slot 'Gauzt' 15 s]ot Length 

Set 't~t:lwttn __5.4.__ ft. and _.6.9.._ h 
FITTI~GS: 

10 STATIC WATER LE\'EL 

]2 ft.~below 0 abo"e Date ~1easured 10-J 8-88 
land surface 

II. PL'MPI~G LE\'EL •below land surfaceJ 

ft. after 1 hrs. pumping 60 g.p.m. 

REt ElVEO. ft. after hrs. pumpmg g. p.m. 

12. HEAD WELL COMPLETIO!>I 
10 Puless adapter. manufacturer mcdel 

'I?'~\/ n n 1938 20 Basement offset ~At least 12" above ground 
40 Plasuc casmg protecuon ___ 

B~OQ I= Nr-~ co. I 13. WELL GROUTED? 

X Yes 0 No 

!X !\eat Cement 20 Bentomte 30 

Grout matenal 15 bags from __()___ to-5.0- ft. cu yds __._6_8_ 

I I --- --- ---
--- --- ---

' I 
I I 14 :..;r_AHEST oOL'RCES Of PO~SIRLE CC!:"T..1,_\1l~ATIO:" 

I ___ it-et ___ c::-tr!llm type 

I I I 
I 

Wtll d•smtentd upon compleuon! CYes X:<o:o I 
lS !'l>1P I 

I 
I 

I l I lJatt- Jn:-l<illt"d x~(l: ::--.~:a:led 

' Manulacturer·~ name I 
i I 

I 
I I I 

\1odt'l numbt>r _ HP ___ '.ul:~---

i i Lensnh of drop P•Pt' fl c.apacll~ j:! p.m 

I 
I 

Matt"nal of Crop p1pt 

Type· lO SubmerSible 30 L.S. T urbone 50 Rectprocanng 

20)<! ~0 Centnfuga1 6(J 

16. EXISTI!>IG WELLS 

rnu~ed \\dl on property? 0 Y<S Xi :o;o 
CSt o scwnd shul. sf n¥cdcd 

I; REMARKS. ELE\'ATIO!>I. SOl'RCE Of DATA. etc. 
Abandontd 0 Permant'nt 0 Temporary 0 Sot St·alt."d 

I~. WATER WELL COSTRACTORS CERTIFICATIOI'i 

Tht!l well was dnlled under my JUrischcuon and thts report 1s true to the best of my 

knowledge and behef. 

Stever~s Dell Drilling CQ. 2:Zl94 
Ls(rnsu BusrntSS /'.'omt Lut"-SC ,A.;'o. 

Address 6240 Hwy 12 !Sl~le Plajn, : ~-J 55359 

Signtd tl~""--t~ D .. J0-27-88 
Authonzed Representattve 

10-27-88 Randy JohnsQD Oat 
Name of DnBer 

I - 5/7< 30M 
717630M 

llr:'iil"••'(YJ t',.. '(', ;;p 
717B 30M 
~ ' " < '" I 



 

 

Appendix F 

Laboratory and Field Data  

(Included on CD in hard copy report)



 

2016 Field Data  



 

January Weekly Readings























 

          February Weekly Readings 
 



















 

March Weekly Readings 

 























 

April Weekly Readings 

  



























 

May Weekly Readings 

  



























 

June Weekly Readings 
 























 

July Weekly Readings 























 

August Weekly Readings 
 























 

September Weekly Readings 
 

 



























 

October Weekly Readings 
 

 



















 

November Weekly Readings 

 



























 

December Weekly Readings 
  



















 

Monthly Readings 
  

































 

Quarterly Sampling and Water Levels 
 

 



























































































 

2016 Laboratory Data 



March 16, 2016 Analytical Report for Service Request No: K1601155
Revised Service Request No: K1601155.01

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed  is the revised report for the samples submitted to our laboratory February 05, 2016

RE: Joslyn / 23271102016270

Dear Terri,

K1601155.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

The case narrative for EPA Method 8270 has been updated in this revision which supercedes
the report dated March 07, 2016.

We apologize for any inconvenience this may have created.

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
1 of 65

Chris.Leaf
Signature

Chris.Leaf
Revised
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1317 South 13th Avenue
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

3 of 65



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.

4 of 65



Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  ISO 17025 http://www.pjlabs.com/ L14-50

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1601155 
Project: Joslyn/ 23271102016270 Date Received: 02/05/16 
Sample Matrix: Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Duplicate (DUP), 
Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), and 
Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 
 
Sample Receipt 
 
Two water samples were received for analysis at ALS Environmental on 02/05/16.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
General Chemistry Parameters 
 
No anomalies associated with the analysis of these samples were observed. 
 
Semivolatile Organic Compounds by EPA Method 8270 
 
No anomalies associated with the analysis of these samples were observed. 
 
Semivolatile Organic Compounds by EPA Method 8270-SIM 
 
Calibration Verification Exceptions: 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS25\0301F002.D: Benz(a)anthracene.  In accordance with the EPA Method, 80% or more of the CCV analytes 
must pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The 
CCV met these criteria. The quality of the sample data was not significantly affected.  No further corrective action 
was required. 
 
No other anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 
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-
Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested COC Number: N2 49060 0 KS OMO OW! Water Soil - 0 Ann Arbor 0 Duluth 0 Jefferson City 0 MI 0 ND Other: coc l of I 
~ 0 Bismarck 0 Hibbing ~Minneapolis ~·MN 0 SD 

Matrix Code: Preservative Code: 
REPORT TO INVOICE TO 

GW= Groundwater A : None 
Company: t,,.~,. [._,.,_ Company: f3a.rr £k ~ sw: Surface Water B : HCI 

~ WW= Waste Water c : HN03 4 z c 
Address: Address: ro DW= Drinking Water D : H2S0 4 

' ~ s Soil/Solid E NaOH Name: T40 Name: c : : 

>- 0 
SD = Sediment F MeOH u : 

email: email: - 0 : Other G : NaHS04 
0 0 .J H Na 2 5203 V> : 

Copy to: datamgt@barr.com RO. ;;;: ;;; ~ ~ I = Ascorbic Acid 
' \)-..l \.!) ~ 

Tos L'\1--l '232.71/0 :2oi1Q J... 10 V> -" .... 
~ 

:'2 J : NH4CI Project Name: Barr Project No: ;;;: E ::;,"'> 1:) 

~ 
"- 0 K : Zn Acetate ~ ~Co •• V> 

Sample Depth Collection Collection E z ·II> 1<:: '-l "' ;ft. 0 : Other 

location Unit Date Time 
Matrix 

~ Start Stop (m./ft. Code 2 A If.\ A f.\ I [ B Preservative Code 
(mm/dd/yyyy) (hh:mm) ~ 0 

or in.) "- >- 1'1. ~ II" ~ I~" N Field Filtered YIN 

1. 
Ul I VI ~~ l.f/;.oi i.p /OiO Gvl 2 Trt-13i..£ 3-13 

2. .TAN'f:.. e:F( I I I J !ftJO GvJ 2.. 1 i \ \ 3-'/ T48i..€ 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

BARR USE ONLY Relinquished ~ 
On Ice? D te Time m: tzy<J..k ... ~ ltDil(J Sampled by: <'j/)~ .r~ "::r;Jt'- [E)_N ld'l' 141 (:J.OO 

Relinquished by: 1 ITn Ice? Date Time Received by: r elate Time 
Barr Proj. Manager: JL(j 2.. y N 
Barr DQ Manager: TltO Samples Shipped VIA: D Courier ~Federal Express 0 Sampler Air Bill Number: Requested Due Date: 

Lab Name: CAS D Other: 0 Standard Turn Around Time 

Lab Location: f(£1.-So Lab WO: Temperature on Receipt (0
(): Custody Seal Intact? OY ON ONone 0 Rush -~----

(mm!dd/yyyy) 

Distribution - White-Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in F1eld Documents; Pink Copy: Send to Data Management Admm1strators. 
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Table 3-4 

MCES Effluent Monitoring Parameters 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1 ,2, 3-cd)pyrene 
Naphthalene · 
Pentachlorophenol 
Phenanthrene 
Pyrene 

). 1 3
1
7

1
8- T<:-DD 

Chemical Oxygen Demand 
0 il and Grease 
Total suspended Solids 
pH 

Note: 

Semivolatile Organic Compounds 

General Chemistry 

Analysis of 2,3, 7,8-tetrachlorodibenzo-p-dioxin is required only once during the three year 
effective period of MCES Industrial Discharge Permit (Special Discharges) Number 2013: 
November 1, 2009, through October 31, 2012. Analysis was completed on the effluent sample 
collected in March 2010 and is not required at this time. 
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f : 

Table 3-13 

Groundwater Monitoring Parameters 

Carcinogenic PAHs 

Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 

Noncarcinogenic PAHs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Fluoranthene 

PAH Compounds 

lndeno(1 ,2,3,cd)pyrene 
Benzo(k)fluoranthene 
Dibenzo(ah)anthracene 
BenzoO)fluoranthene• 

Fluorene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Phenolic Compounds 

Pentachlorophenol 

·cannot be quantified with GC/MS analytical procedure. 

P:\23U7\I 10\annual repons\2005 annual repon\2005 report.doc 

( 
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PC __ _ 

Cooler Receipt and Preservation Form 

Client ---lz""""¥-r----------::-.--------Service Request KJ6. _ ___,,---,--:_/__,/'-----.e::;-'=·~=-=---:7-.._
Received:--C:Jw.LJ~"--- Opened:-"'4-'4-"-¥"--- By: ,f{)'J Unloaded:~n"'-f-.:.;.>,"ic:'f-l;J;_,f.?e:..__ By: 1{): ) 

I 
1. Samples were received via? Mail UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) 

3. Were custody seals on coolers? 

Box 

NA @ N 

0 N 

Envelope Other ____ -:--,,.-=-.-- NA 

If yes, how many and where?__,f:..;t...,b'-L~.J..'J}d-c.) '-""L--------

If present, were custody seals intact'? If present, were they signed and dated? 

Raw Corrected. - Corrected Corr. Thermometer Cooler/COC ~ Tracking Number 
Cooler TemP CoolerTemD TemoBiank Temo Blank Factor ID 

H.U <'() --- --- ,..,..., rt, :;:T;;)'j. '-! r o· t:7o ..._ ,/ILl II, '-f(}5if Lf .f3?JC:j 

4. Packing material: Inserts eaggies}tuhble ;;;;;;-- Gel Packs (Wet ,fi;> Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was C12/Res negative? 

Sample ID on Bottle Sample ID on COC ldentlfted by: 

Bottle Count Out of Head- Volume Reagent Lot 

NA 

NA 

NA 

NA 

NA 

~~ 
'-

y 

y 

NA 

N 

Filed 

N 

N 

N 

N 

N 

N 

N 

N 

SampleiD Bottle Type Temp space Broke pH Reagent added Number Initials Time 

~ L~ ~· -~ L~ !l '#"' \\. ~ ~· !j,J \1 ''~11m'"'' 
Notes, Discrepancies, & Resolutions: ___________ -"l,rnfl,111! ~H'I-""' ~c.luc ·~,-" 1 ... '-'--1-'-,, __ w.w_· "-""'--------------

Page __ o.f. __ _ 
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Client:

02/5/16

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project: 02/4/16

Oil and Grease, Total (HEM)

Basis:
Units: mg/L

NA
1664A
MethodPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MRLResult Q

Tank Eff. 02/25/16 17:15 2/25/1615.3  UNDK1601155-002
Method Blank 02/25/16 17:15 2/25/1615.0  UNDK1601155-MB1

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  2/29/2016 10:42:57 AM 16-0000364034 rev 00Superset Reference:
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QA/QC Report

mg/L
K1601561-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Oil and Grease, Total (HEM)
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/23271102016270
Water

Service Request:

Date Analyzed:
Date Received:

K1601155

02/25/16
N/A

Date Collected: N/A

Method
1664A

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1601561-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

02/25/16Date Extracted:

Oil and Grease, Total (HEM) ND U 51.2 56.6 91 78-114

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  2/29/2016 10:42:57 AM 16-0000364034 rev 00Superset Reference:
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Duplicate Lab Control Sample
K1601155-DLCS2

Lab Control Sample
K1601155-LCS2

Analyte Name

K1601155
Date Analyzed:
Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
General Chemistry Parameters

Analysis Method:
Prep Method:

1664A
Method NA

mg/L
Basis:
Units:

Analysis Lot: 485560

02/25/16

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

02/25/16Date Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

53.8 60.0Oil and Grease, Total (HEM) 206 78-11485 60.050.8 90 

16-0000364034 rev 00Superset Reference:Printed  2/29/2016 10:42:57 AM
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Client:

02/5/16

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project: 02/4/16

Solids, Total Suspended (TSS)

Basis:
Units: mg/L

NA
SM 2540 D
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Eff. 02/09/16 13:4715.0  UNDK1601155-002
Method Blank 02/09/16 13:4715.0  UNDK1601155-MB1
Method Blank 02/09/16 13:4715.0  UNDK1601155-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  2/29/2016 10:42:57 AM 16-0000364034 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Barr Engineering Company
Joslyn/23271102016270
Water

SM 2540 D
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1601155
02/04/16
02/05/16

mg/L
NA

Replicate Sample Summary
Solids, Total Suspended (TSS)

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 5.0 8.0 8.0 8.00 10Batch QC K1601112-001DUP 02/09/16
NC 5.0 ND U ND U NC 10Tank Eff. K1601155-002DUP 02/09/16

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  2/29/2016 10:42:57 AM 16-0000364034 rev 00Superset Reference:

18 of 65



Sample Name

K1601155
Date Analyzed:
Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Solids, Total Suspended (TSS)

Analysis Method:
Prep Method:

SM 2540 D
None NA

mg/L
Basis:
Units:

Analysis Lot: 483271

02/09/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 141136K1601155-LCS1

16-0000364034 rev 00Superset Reference:Printed  2/29/2016 10:42:57 AM
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Client:

02/5/16

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project: 02/4/16

pH

Basis:
Units: pH Units

NA
SM 4500-H+ B
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Eff. 02/05/16 16:381-7.58 HK1601155-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  2/29/2016 10:42:58 AM 16-0000364034 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/23271102016270
Barr Engineering Company Service Request: K1601155

02/04/16Date Collected:
Date Received: 02/05/16

02/05/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Tank Eff. pH Units
Basis:
Units:

K1601155-002 NALab Code:
Sample Name:

RPD LimitMRLAnalysis Method RPD

Duplicate 
Sample

K1601155-
002DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

pH <1 - 7.58 7.57 7.58 20SM 4500-H+ B

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  2/29/2016 10:42:58 AM 16-0000364034 rev 00Superset Reference:
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Sample Name

K1601155
Date Analyzed:
Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
pH

Analysis Method:
Prep Method:

SM 4500-H+ B
None NA

pH Units
Basis:
Units:

Analysis Lot: 482900

02/05/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-115100 8.328.29K1601155-LCS1

16-0000364034 rev 00Superset Reference:Printed  2/29/2016 10:42:58 AM
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Client:

02/5/16

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project: 02/4/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/L

NA
SM 5220 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Eff. 02/16/16 09:0015.010.5K1601155-002
Method Blank 02/16/16 09:0015.0  UNDK1601155-MB1
Method Blank 02/16/16 09:0015.0  UNDK1601155-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  2/29/2016 10:42:58 AM 16-0000364034 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/23271102016270
Barr Engineering Company Service Request: K1601155

NADate Collected:
Date Received: NA

02/16/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1601048-001 NALab Code:
Sample Name:

RPD LimitMRL
Analysis 
Method RPD

Duplicate 
Sample

K1601048-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) NC 5.0 ND U ND U NC 20SM 5220 C

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  2/29/2016 10:42:58 AM 16-0000364034 rev 00Superset Reference:
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QA/QC Report

mg/L
K1601048-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Duplicate Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/23271102016270
Water

Service Request:

Date Analyzed:
Date Received:

K1601155

02/16/16
N/A

Date Collected: N/A

None
SM 5220 C

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1601048-001MS K1601048-001DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Chemical Oxygen Demand (COD) ND U 109 100 109 112 100 112 80-128 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  2/29/2016 10:42:58 AM 16-0000364034 rev 00Superset Reference:
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Sample Name

K1601155
Date Analyzed:
Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 484121

02/16/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117110 100110K1601155-LCS1

16-0000364034 rev 00Superset Reference:Printed  2/29/2016 10:42:58 AM
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Analytical Results

Barr Engineering Company K1601155

K1601155-002

ug/L

NA

Tank Eff.

02/04/2016

02/05/2016

Joslyn/23271102016270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

10 02/10/161 KWG160110202/16/16UNDNaphthalene

10 02/10/161 KWG160110202/16/16UND2-Methylnaphthalene

10 02/10/161 KWG160110202/16/16UNDAcenaphthylene

10 02/10/161 KWG160110202/16/1642Acenaphthene

10 02/10/161 KWG160110202/16/1618Fluorene

10 02/10/161 KWG160110202/16/16UNDPhenanthrene

10 02/10/161 KWG160110202/16/16UNDAnthracene

50 02/10/162 KWG160110202/16/16D250Pentachlorophenol

10 02/10/161 KWG160110202/16/16UNDFluoranthene

10 02/10/161 KWG160110202/16/16UNDPyrene

10 02/10/161 KWG160110202/16/16UNDBenz(a)anthracene

10 02/10/161 KWG160110202/16/16UNDChrysene

10 02/10/161 KWG160110202/16/16UNDBenzo(b)fluoranthene

10 02/10/161 KWG160110202/16/16UNDBenzo(k)fluoranthene

10 02/10/161 KWG160110202/16/16UNDBenzo(a)pyrene

10 02/10/161 KWG160110202/16/16UNDIndeno(1,2,3-cd)pyrene

10 02/10/161 KWG160110202/16/16UNDDibenz(a,h)anthracene

10 02/10/161 KWG160110202/16/16UNDBenzo(g,h,i)perylene

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

48-114 Acceptable2-Fluorobiphenyl 02/16/1659

46-127 Acceptable2,4,6-Tribromophenol 02/16/1669

32-149 AcceptableTerphenyl-d14 02/16/1660

Comments:

1of1Page13:09:4502/19/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR186248u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1601155

KWG1601102-3

ug/L

NA

Method Blank

NA

NA

Joslyn/23271102016270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

10 02/10/161 KWG160110202/16/16UNDNaphthalene

10 02/10/161 KWG160110202/16/16UND2-Methylnaphthalene

10 02/10/161 KWG160110202/16/16UNDAcenaphthylene

10 02/10/161 KWG160110202/16/16UNDAcenaphthene

10 02/10/161 KWG160110202/16/16UNDFluorene

10 02/10/161 KWG160110202/16/16UNDPhenanthrene

10 02/10/161 KWG160110202/16/16UNDAnthracene

25 02/10/161 KWG160110202/16/16UNDPentachlorophenol

10 02/10/161 KWG160110202/16/16UNDFluoranthene

10 02/10/161 KWG160110202/16/16UNDPyrene

10 02/10/161 KWG160110202/16/16UNDBenz(a)anthracene

10 02/10/161 KWG160110202/16/16UNDChrysene

10 02/10/161 KWG160110202/16/16UNDBenzo(b)fluoranthene

10 02/10/161 KWG160110202/16/16UNDBenzo(k)fluoranthene

10 02/10/161 KWG160110202/16/16UNDBenzo(a)pyrene

10 02/10/161 KWG160110202/16/16UNDIndeno(1,2,3-cd)pyrene

10 02/10/161 KWG160110202/16/16UNDDibenz(a,h)anthracene

10 02/10/161 KWG160110202/16/16UNDBenzo(g,h,i)perylene

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

48-114 Acceptable2-Fluorobiphenyl 02/16/1664

46-127 Acceptable2,4,6-Tribromophenol 02/16/1665

32-149 AcceptableTerphenyl-d14 02/16/1673

Comments:

1of1Page13:09:4902/19/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR186248u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1601155

Low

Water

Joslyn/23271102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Semi-Volatile Organic Compounds by GC/MS

EPA 3520C

Analysis Method: 8270D

Sur1 Sur2 Sur3

Percent

K1601155-002Tank Eff. 59 69 60

KWG1601102-3Method Blank 64 65 73

KWG1601102-1Lab Control Sample 62 81 70

KWG1601102-2Duplicate Lab Control Sample 61 78 66

Form 2A - OrganicPrinted: 02/19/2016 13:09:54 1 of 1

Surrogate Recovery Control Limits (%)

48-114

46-127

32-149

2-Fluorobiphenyl

2,4,6-Tribromophenol

Terphenyl-d14

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR186248SuperSet Reference:

Sur1

Sur2

Sur3

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1601102-2

Barr Engineering Company K1601155

8270D

ug/L

NA

Lab Control Sample

KWG1601102-1

Semi-Volatile Organic Compounds by GC/MS

KWG1601102

Water

Low

Joslyn/23271102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

02/10/2016

02/16/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

60-98100 78 30Naphthalene 100 74 474.4 77.6

57-106100 81 302-Methylnaphthalene 100 78 378.2 80.5

58-109100 75 30Acenaphthylene 100 76 276.3 74.6

61-110100 73 30Acenaphthene 100 74 073.5 73.4

59-112100 75 30Fluorene 100 77 377.1 74.5

64-111100 86 30Phenanthrene 100 87 187.0 86.2

62-116100 87 30Anthracene 100 91 490.6 87.3

51-123100 92 30Pentachlorophenol 100 95 395.4 92.2

52-128100 83 30Fluoranthene 100 87 587.5 83.4

53-124100 75 30Pyrene 100 76 176.0 75.5

69-113100 85 30Benz(a)anthracene 100 88 388.2 85.4

68-114100 84 30Chrysene 100 86 386.4 84.2

66-117100 94 30Benzo(b)fluoranthene 100 98 497.7 94.1

63-119100 90 30Benzo(k)fluoranthene 100 94 493.7 90.3

57-124100 83 30Benzo(a)pyrene 100 86 385.8 83.4

68-116100 98 30Indeno(1,2,3-cd)pyrene 100 100 299.7 97.6

65-121100 92 30Dibenz(a,h)anthracene 100 92 092.0 91.6

68-116100 92 30Benzo(g,h,i)perylene 100 97 697.4 92.1

Form 3C - OrganicPrinted: 02/19/2016 13:09:58 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR186248SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt
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Analytical Results

Barr Engineering Company K1601155

K1601155-001

ug/L

NA

U1

02/04/2016

02/05/2016

Joslyn/23271102016270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 02/11/161 KWG160114802/29/160.0082Naphthalene

0.0033 02/11/161 KWG160114802/29/16UND2-Methylnaphthalene

0.0033 02/11/161 KWG160114802/29/16UNDAcenaphthylene

0.0033 02/11/161 KWG160114802/29/160.0047Acenaphthene

0.0033 02/11/161 KWG160114802/29/160.0061Fluorene

0.0033 02/11/161 KWG160114802/29/16UNDPhenanthrene

0.0033 02/11/161 KWG160114802/29/160.011Anthracene

0.0033 02/11/161 KWG160114802/29/160.0040Fluoranthene

0.0033 02/11/161 KWG160114802/29/160.0078Pyrene

0.0033 02/11/161 KWG160114803/01/16U *NDBenz(a)anthracene

0.0033 02/11/161 KWG160114802/29/16UNDChrysene

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(b)fluoranthene†

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(k)fluoranthene

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(a)pyrene

0.0033 02/11/161 KWG160114802/29/16UNDIndeno(1,2,3-cd)pyrene

0.0033 02/11/161 KWG160114802/29/16UNDDibenz(a,h)anthracene

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(g,h,i)perylene

0.29 02/11/161 KWG160114803/01/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

46-114 AcceptableFluorene-d10 02/29/1658

51-121 AcceptableFluoranthene-d10 02/29/1675

10-136 Acceptable2,4,6-Tribromophenol 03/01/16113

58-140 AcceptableTerphenyl-d14 02/29/1667

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:26:3903/03/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR186577u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1601155

KWG1601148-3

ug/L

NA

Method Blank

NA

NA

Joslyn/23271102016270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 02/11/161 KWG160114802/29/16UNDNaphthalene

0.0033 02/11/161 KWG160114802/29/16UND2-Methylnaphthalene

0.0033 02/11/161 KWG160114802/29/16UNDAcenaphthylene

0.0033 02/11/161 KWG160114802/29/16UNDAcenaphthene

0.0033 02/11/161 KWG160114802/29/16UNDFluorene

0.0033 02/11/161 KWG160114802/29/16UNDPhenanthrene

0.0033 02/11/161 KWG160114802/29/16UNDAnthracene

0.0033 02/11/161 KWG160114802/29/16UNDFluoranthene

0.0033 02/11/161 KWG160114802/29/16UNDPyrene

0.0033 02/11/161 KWG160114803/01/16U *NDBenz(a)anthracene

0.0033 02/11/161 KWG160114802/29/16UNDChrysene

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(b)fluoranthene†

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(k)fluoranthene

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(a)pyrene

0.0033 02/11/161 KWG160114802/29/16UNDIndeno(1,2,3-cd)pyrene

0.0033 02/11/161 KWG160114802/29/16UNDDibenz(a,h)anthracene

0.0033 02/11/161 KWG160114802/29/16UNDBenzo(g,h,i)perylene

0.29 02/11/161 KWG160114803/01/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

46-114 AcceptableFluorene-d10 02/29/1662

51-121 AcceptableFluoranthene-d10 02/29/1674

10-136 Acceptable2,4,6-Tribromophenol 03/01/1698

58-140 AcceptableTerphenyl-d14 02/29/1671

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:26:4403/03/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR186577u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1601155

Low

Water

Joslyn/23271102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1601155-001U1 58 75 D113 67

KWG1601148-3Method Blank 62 74 D98 71

KWG1601148-1Lab Control Sample D97 110 D D121 D101

KWG1601148-2Duplicate Lab Control Sample D93 108 D D122 D100

Form 2A - OrganicPrinted: 03/03/2016 11:26:49 1 of 1

Surrogate Recovery Control Limits (%)

46-114

51-121

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 58-140

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR186577SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1601148-2

Barr Engineering Company K1601155

8270D SIM

ug/L

NA

Lab Control Sample

KWG1601148-1

Polynuclear Aromatic Hydrocarbons

KWG1601148

Water

Low

Joslyn/23271102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

02/11/2016

02/17/2016 - 

03/01/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

39-1102.50 82 30Naphthalene 2.50 85 42.14 2.05

39-1152.50 73 302-Methylnaphthalene 2.50 73 01.82 1.82

44-1152.50 86 30Acenaphthylene 2.50 88 22.20 2.15

44-1132.50 82 30Acenaphthene 2.50 84 22.10 2.05

48-1182.50 81 30Fluorene 2.50 84 32.10 2.04

47-1202.50 85 30Phenanthrene 2.50 88 32.19 2.13

44-1172.50 86 30Anthracene 2.50 90 52.26 2.14

48-1282.50 91 30Fluoranthene 2.50 94 32.34 2.27

42-1332.50 86 30Pyrene 2.50 89 32.22 2.16

48-1252.50 81 30Benz(a)anthracene 2.50 85 52.12 2.03

50-1282.50 86 30Chrysene 2.50 88 22.20 2.15

49-1312.50 84 30Benzo(b)fluoranthene 2.50 87 32.18 2.11

54-1312.50 91 30Benzo(k)fluoranthene 2.50 91 02.28 2.28

43-1342.50 85 30Benzo(a)pyrene 2.50 88 32.20 2.14

45-1332.50 81 30Indeno(1,2,3-cd)pyrene 2.50 83 22.07 2.03

49-1332.50 82 30Dibenz(a,h)anthracene 2.50 84 22.09 2.05

51-1242.50 83 30Benzo(g,h,i)perylene 2.50 85 22.12 2.07

10-12310.0 100 30Pentachlorophenol 10.0 98 29.76 9.98

Form 3C - OrganicPrinted: 03/03/2016 11:26:53 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR186577SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt
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February 21, 2016. Service Request No:  K1601155 

Chris Leaf. 

ALS Environmental 
1317 South 13th Avenue 
Kelso, WA 98626 

Laboratory Result for: Barr Engineering. 
Dear Chris: 

Enclosed are the results of the sample(s) submitted to our laboratory on February 09, 2016.  For 
Your reference, these analyses have been assigned our service request number: K1601155. 

Analyses were performed according to our laboratory’s NELAP-approved quality assurance 
program. The test results meet requirements of the current TNI standards, where applicable, and 
considered in their entirety, and ALS Environmental is not responsible for use of less than the 
final complete report. Results apply only to the items submitted to the laboratory for analysis and 
individual items (samples) analyzed, as listed in the report. In accordance to the TNI 2009 
Standard, a statement on the estimated uncertainty of measurement of any quantitative analysis 
will be supplied upon request. 

Please contact me if you have any questions.  My direct line is 281-575-2279.  You may also 
contact me via email at Arthi.Kodur@alsglobal.com 

Respectfully submitted, 

ALS Group USA Corp., dba ALS Environmental 

Arthi Kodur 
Project Manager 

Page 1 of __________ 28
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ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1601155 
Project: Joslyn/ 23271102016270 Date Received: 2/9/16 
Sample Matrix: Water  
 
 
 

ALS ENVIRONMENTAL NARRATIVE 
 
 
 
All analyses were performed in adherence to the quality assurance program of ALS Environmental. This report 
contains analytical results for samples designated for Tier II. When appropriate to the method, method blank results 
have been reported with each analytical test.   
 
 

Sample Receipt 
 
One water sample was received for analysis at ALS Environmental – Houston HRMS on 2/9/16.    
 
The date of receipt currently references the date ALS Environmental-Kelso received the samples (2/5/16) and not 
the date ALS Environmental-Houston HRMS received the samples (2/9/16).   
 
The sample was received at 4.6C in good condition and is consistent with the accompanying chain of custody form.  
The sample was stored in a refrigerator at 4C upon receipt at the laboratory.   
 
 

Data Validation Notes and Discussion 

Precision and Accuracy 

EQ1600072: Laboratory Control Spike (LCS) sample was analyzed and reported in addition to an 
MS/DMS/Duplicate for this extraction batch. The batch quality control criteria were met. Batch precision 
(MS/DMS) measurements were determined on a sample unrelated to this Service Request. The MS/DMS/Duplicate 
results are not included in this report. 

 
 
Detection Limits 
 
Detection limits are calculated for each analyte in each sample by measuring the height of the noise level for each 
quantitation ion for the associated labeled standard.  The concentration equivalent to 2.5 times the height of the 
noise is then calculated using the appropriate response factor and the weight of the sample.  The calculated 
concentration equals the detection limit.   
 
When the EDL is greater than the MRL, the EDL will increase to equal the MRL.  
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

 
Use of ALS group USA Corp dba ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in 
any marketing or reporting materials, press releases or in any other manner (“Materials”) whatsoever and shall not 
attribute to ALS any test result, tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior 
written consent, which may be withheld by ALS for any reason in its sole discretion.  To request ALS’s consent, Client 
shall provide copies of the proposed Materials or Attribution and describe in writing Client’s proposed use of such 
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Materials or Attribution. If ALS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use ALS’s name or trademark in any Materials or Attribution shall be deemed 
denied.  ALS may, in its discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. 
Client acknowledges and agrees that the unauthorized use of ALS’s name or trademark may cause ALS to incur 
irreparable harm for which the recovery of money damages will be inadequate.  Accordingly, Client acknowledges and 
agrees that a violation shall justify preliminary injunctive relief.  For questions contact the laboratory. 
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U1K1601155-001 2/4/2016 1010
Tank Eff.K1601155-002 2/4/2016 1100

Client: Barr Engineering Company Service Request:K1601155
Project: Joslyn/23271102016270

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE ID DATE TIME

Printed  2/21/2016 4:03:20 PM Sample Summary42 of 65



Service Request Summary
Folder #:
Client Name:
Project Name:
Project Number:

Report To: Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435
USA

Phone Number:
Cell Number:
Fax Number:
E-mail:

K1601155
Barr Engineering Company
Joslyn
23271102016270

952-842-3578

tolson@barr.com

Project Chemist:
Originating Lab:

Logged By:
Date Received:

Internal Due Date:
QAP:

Qualifier Set:
Formset:

Merged?:
Report to MDL?:

P.O. Number:
EDD:

Chris Leaf
KELSO
ARYNEVICH

2/22/2016

Lab Standard
Lab Standard

LAB QAP

02/05/16

Y
N

BARR - EQUIS

6 1000 ml-Glass Bottle  NM AMBER Teflon Liner Unpreserved
1 500 mL-Glass Bottle  NM AMBER Teflon Liner H2SO4
1 1000 mL-Plastic Bottle  NM CLEAR  Unpreserved
1 1000 mL-Glass Bottle  NM AMBER Teflon Liner HCL

K-Delilah-92, K-Disposed, EHRMS-WIC 10D, 
E-Disposed

Location:

Pressure Gas:

NPDES

KELSO KELSO HOUST
ON

Lab Samp No. Client Samp No Matrix Collected
S

V
O

 S
IM

/8
27

0D
 S

IM

S
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O
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0D
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/S
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22
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H
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TS
S
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54

0 
D

D
io

xi
ns

 F
ur

an
s/

16
13

B

K1601155-001 U1 Water 02/04/16 1010 V
K1601155-002 Tank Eff. Water 02/04/16 1100 V V V V V II

Folder Comments:
Tier II except when requested otherwise.  Add narrative note that Benzo(b)fluoranthene cannot be separated from Benzo(j)fluoranthene.

Printed  2/21/2016 4:03:25 PM
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Service Request Summary
Folder #:
Client Name:
Project Name:
Project Number:

Report To: Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435
USA

Phone Number:
Cell Number:
Fax Number:
E-mail:

K1601155
Barr Engineering Company
Joslyn
23271102016270

952-842-3578

tolson@barr.com

Project Chemist:
Originating Lab:

Logged By:
Date Received:

Internal Due Date:
QAP:

Qualifier Set:
Formset:

Merged?:
Report to MDL?:

P.O. Number:
EDD:

Chris Leaf
KELSO
ARYNEVICH

2/22/2016

Lab Standard
Lab Standard

LAB QAP

02/05/16

Y
N

BARR - EQUIS

6 1000 ml-Glass Bottle  NM AMBER Teflon Liner Unpreserved
1 500 mL-Glass Bottle  NM AMBER Teflon Liner H2SO4
1 1000 mL-Plastic Bottle  NM CLEAR  Unpreserved
1 1000 mL-Glass Bottle  NM AMBER Teflon Liner HCL

K-Delilah-92, K-Disposed, EHRMS-WIC 10D, 
E-Disposed

Location:

Pressure Gas:

NPDES

Test Comments:
Group Test/Method Samples Comments
Semivoa GCMS SVO/8270D 1 Attached analytes
Semivoa GCMS SVO SIM/8270D SIM 1 PAH and PCP. PAH and PCP Take extract to 3 ml FV so that PCP can be reported

to 0.3 ug/L
Semivoa GCMS Dioxins Furans/1613B 1 2,3,7,8-TCDD only.

Printed  2/21/2016 4:03:26 PM
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B Indicates the associated analyte was found in the method blank at >1/10th the reported 
value.

E Estimated value.  The reported concentration is above the calibration range of the 
instrument.

H Sample extracted and/or analyzed out of suggested holding time.
J Estimated value.  The reported concentration is below the MRL.
K The ion abundance ratio between the primary and secondary ions were outside of 

theoretical acceptance limits.  Reported concentration is a conservative estimate, however 
EMPC correction was not applied.

P Chlorodiphenyl ether interference was present at the retention time of the target analyte.  
Reported result should be considered an estimate.

Q Monitored lock-mass indicates matrix-interference.  Reported result is estimated.
S Signal saturated detector.  Result reported from dilution.
U Compound was analyzed for, but was not detected (ND).
X See Case Narrative.
Y Isotopically Labeled Standard recovery outside of acceptance limits.  In all cases, the 

signal-to-nois ratios are greater than 10:1, making the recoveries acceptable.
i The MDL/MRL have been elevated due to a matrix interference.

Data Qualifiers
HRMS Qualifier Set
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Cal Calibration
Conc CONCentration
Dioxin(s) Polychlorinated dibenzo-p-dioxin(s)
EDL Estimated Detection Limit
EMPC Estimated Maximum Possible Concentration
Flags Data qualifiers
Furan(s) Polychlorinated dibenzofuran(s)
g Grams
ICAL Initial CALibration
ID IDentifier
Ions Masses monitored for the analyte during data acquisition
L Liter (s)
LCS Laboratory Control Sample
DLCS Duplicate Laboratory Control Sample
MB Method Blank
MCL Method Calibration Limit
MDL Method Detection Limit
mL Milliliters
MS Matrix Spiked sample
DMS Duplicate Matrix Spiked sample
NO Number of peaks meeting all identification criteria
PCDD(s) Polychlorinated dibenzo-p-dioxin(s)
PCDF(s) Polychlorinated dibenzofuran(s)
ppb Parts per billion
ppm Parts per million
ppq Parts per quadrillion
ppt Parts per trillion
QA Quality Assurance
QC Quality Control
Ratio Ratio of areas from monitored ions for an analyte
% Rec. Percent recovery
RPD Relative Percent Difference
RRF Relative Response Factor
RT Retention Time
SDG Sample Delivery Group
S/N Signal-to-noise ratio
TEF Toxicity Equivalence Factor
TEQ Toxicity Equivalence Quotient

Acronyms

ALS Laboratory Group
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State Certifications, Accreditations, and Licenses

Agency Number Expire Date
American Association for Laboratory Accreditation 2897.01 11/30/2017
Arizona Department of Health Services AZ0793 5/27/2016
Arkansas Department of Environmental Quality 14-038-0 6/16/2016
California Department of Health Services 2452 2/28/2017
Florida Department of Health E87611 6/30/2016
Hawaii Department of Health TX02694 6/30/2016
Illinois Environmental Protection Agency 200057 10/6/2016
Kansas Department of Health and Environment E-10406 5/31/2016
Louisiana Department of Environmental Quality 03048 6/30/2016
Louisiana Department of Health and Hospitals LA150026 12/31/2016
Maine Center for Disease Control and Prevention 2014019 6/5/2016
Maryland Department of the Environment 343 6/30/2016
Michigan Depratment of Environmental Quality 9971 6/30/2016
Minnesota Department of Health 840911 12/31/2016
Nebraska Department of Health and Human Services NE-OS-25-13 6/30/2016
Nevada Department of Concervation and Natural Resources TX014112013-2 7/31/2016
New Jersey Department of Environmental Protection NLC140001 6/30/2016
New Mexico Environment Department TX02694 6/30/2016
New York Department of Health 11707 4/1/2016
Oklahoma Department of Environmental Quality 2014 124 8/31/2016
Oregon Environmental Laboratory Accreditation Program TX200002 3/24/2016
Pennsylvania Department of Environmental Protection 68-03441 6/30/2016
Tennessee Department of Environment and Concervation 04016 6/30/2016
Texas Commision on Environmental Quality TX104704216-14-5 6/30/2016
United States Department of Agriculture P330-14-00067 2/21/2017
Utah Department of Health Environmental Laboratory Certification TX02694 7/31/2016
Washington Department of Health c819 11/14/2016
West Virginia Department of Environmental Protection 347 6/30/2016
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10450 Stancliff Rd., Suite 210   
Houston, TX 77099 
T: +1 713 266 1599 
F: +1 713 266 1599 
www.alsglobal.com 

 
 
 

R I G H T 	 S O L U T I O N S 	 | 	 R I G H T 	 P A R T N E R 	

SAMPLE ACCEPTANCE POLICY 

 

This policy outlines the criteria samples must meet to be accepted by ALS Environmental – Houston HRMS.   

Cooler Custody Seals (desirable, mandatory if specified in SAP): 

 Intact on outside of cooler, signed and dated 

Chain-of-Custody (COC) documentation (mandatory): 

The following is required on each COC: 

 Sample ID, the location, date and time of collection, collector’s name, preservation type, sample 
type, and any other special remarks concerning the sampleThe COC must be completed in ink.   

 Signature and date of relinquishing party. 
 

In the absence of a COC at sample receipt, the COC will be requested from the client. 

Sample Integrity (mandatory): 

Samples are inspected upon arrival to ensure that sample integrity was not compromised during transfer to the 
laboratory. 

 Sample containers must arrive in good condition (not broken or leaking). 
 Samples must be labeled appropriately, including Sample IDs, and requested test using durable 

labels and indelible ink. 
 The correct type of sample bottle must be used for the method requested. 
 An appropriate sample volume, or weight, must be received. 
 Sample IDs and number of containers must reconcile with the COC. 
 Samples must be received within the method defined holding time. 

Temperature Requirement (varies by sample matrix): 

 Aqueous and Non-aqueous samples must be shipped and stored cold, at 0 to 6ºC. 
 Tissue samples must be shipped and stored frozen, at -20 to -10ºC. 
 Air samples are shipped and stored cold, at 0 to 6ºC 
 The sample temperature must be recorded on the COC 

 

 

All cooler inspections are documented on the Cooler Receipt Form (CRF).    A separate CRF is completed for each 
service request.  Any samples not meeting the above criteria are noted on the CRF and the Project Manager 
notified.  The Project Manager must resolve any sample integrity issues with the client prior to proceeding with 
the analysis.  Such resolutions are documented in writing and filed with the project folder.   Data associated with 
samples received outside of this acceptance policy will be qualified on the case narrative of the final report 
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Preparation Information Benchsheet
Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:
Status:255457 OrgExtAq(365)

2/11/16 01:45 PM
Prepped

EPA 3510CSemivoa GCMS/DEDWARDS

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH Cl

1  E1600081-001RE  1613B/Dioxins Furans  1064mL .02 Clear Liquid 7 2120908 001  Wastewater -

2  E1600097-006  1613B/Dioxins Furans  1063mL .02 Clear Liquid 7 BP-2200 Equistar/Basell CS  Wastewater -

3  E1600098-001  1613B/Dioxins Furans  1058mL .02 Clear Cloudy Liquid 3 BP-2260 PeroxyChem BS  Wastewater -

4  E1600099-001  1613B/Dioxins Furans  1011mL .01 Clear Liquid 7 16-02583  Water -

5  E1600100-001  1613B/Dioxins Furans  1024mL .01 Clear Liquid 7 DOT JAVA 1  Drinking Water -

6  E1600101-001  1613B/Dioxins Furans  1034mL .01 Clear Liquid 5 2122405 001  Drinking Water -

7  E1600102-001  1613B/Dioxins Furans  1041mL .01 Clear Liquid 7 2122262 001  Drinking Water -

8  E1600103-001  1613B/Dioxins Furans  1062mL .01 Clear Liquid 6 2122198 001  Drinking Water -

9  E1600106-001  1613B/Dioxins Furans  1063mL .01 Yellow Opaque Liquid 5 Bleach Plant Composite  Wastewater -

10  E1600118-001  1613B/Dioxins Furans  1034mL .01  thick tan liquid 6 1602184-01  Water -

11  EQ1600072-01  1613B/Dioxins Furans  1000mL  5 MB  Liquid -

12  EQ1600072-02  1613B/Dioxins Furans  1000mL  5 LCS  Liquid -

13  EQ1600072-03  1613B/Dioxins Furans  1035mL .02  7  SI EFF Comp Dioxin log# 16012309-011 
MS

 Liquid -

14  EQ1600072-04  1613B/Dioxins Furans  1023mL .02  7  SI EFF Comp Dioxin log# 16012309-011 
DMS

 Liquid -

15  EQ1600072-05  1613B/Dioxins Furans  1047mL .02  7  SI EFF Comp Dioxin log# 16012309-011 
DUP

 Liquid -

16  EQ1600072-06  1613B/Dioxins Furans  1000mL  5 MB  Drinking Water -

17  EQ1600072-07  1613B/Dioxins Furans  1000mL  5 LCS  Drinking Water -

18  J1600849-001  1613B/Dioxins Furans  975mL .01 Brown Opaque Liouid 7 No 1 Liftstation  Water -

19  J1600849-002  1613B/Dioxins Furans  973mL .01 Brown Opaque Liouid 9 Fiberline Liftstation  Water -

20  J1600880-001  1613B/Dioxins Furans  994mL .01 Brown Opaque Liouid 7 Mill Discharge EFF-1  Water -

21  K1601032-003  1613B/Dioxins Furans  1028mL .02 Green Tint Liquid w/Debri 7 SI INF Comp Dioxin log# 16012309-005  Water -

22  K1601032-004  1613B/Dioxins Furans  1038mL .02 Grenn Tint Liquid w/Debri 7 SI EFF Comp Dioxin log# 16012309-011  Water -

23  K1601115-001  1613B/Dioxins Furans  938mL .01 Clear Liquid 6 Downstream  Water -

24  K1601115-002  1613B/Dioxins Furans  893mL .01 Clear Liquid 6 Upstream  Water -

25  K1601155-002  1613B/Dioxins Furans  980mL .03 Green Tint Liquid 7 Tank Eff.  Water -

Preparation Information BenchsheetPrinted 2/19/16  8:31 Page 1
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Preparation Information Benchsheet
Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:
Status:255457 OrgExtAq(365)

2/11/16 01:45 PM
Prepped

EPA 3510CSemivoa GCMS/DEDWARDS

Spiking Solutions

Logbook Ref:Inventory ID Expires On:87500 DE 1/20/16 2-20ng/mL87500 07/18/2016Name: 1613B Matrix Working Standard

EQ1600072-02 100.00µL EQ1600072-03 100.00µL EQ1600072-04 100.00µL EQ1600072-07 100.00µL

Logbook Ref:Inventory ID Expires On:87876 CID 02/04/2016 8.0ng/ml87876 08/02/2016Name: 8290/1613B Cleanup Working Standard

E1600081-001 100.00µL E1600097-006 100.00µL E1600098-001 100.00µL E1600099-001 100.00µL E1600100-001 100.00µL E1600101-001 100.00µL

E1600102-001 100.00µL E1600103-001 100.00µL E1600106-001 100.00µL E1600118-001 100.00µL EQ1600072-01 100.00µL EQ1600072-02 100.00µL

EQ1600072-03 100.00µL EQ1600072-04 100.00µL EQ1600072-05 100.00µL J1600849-001 100.00µL J1600849-002 100.00µL J1600880-001 100.00µL

K1601032-003 100.00µL K1601032-004 100.00µL K1601115-001 100.00µL K1601115-002 100.00µL K1601155-002 100.00µL

Logbook Ref:Inventory ID Expires On:TW 87986 02/10/16 2-4ng/mL87986 07/03/2016Name: 1613B Labeled Working Standard

E1600118-001 1,000.00µL

Logbook Ref:Inventory ID Expires On:88006 DE 2/11/16 2-4ng/mL88006 07/03/2016Name: 1613B Labeled Working Standard

E1600081-001 1,000.00µL E1600097-006 1,000.00µL E1600098-001 1,000.00µL E1600099-001 1,000.00µL E1600100-001 1,000.00µL E1600101-001 1,000.00µL

E1600102-001 1,000.00µL E1600103-001 1,000.00µL E1600106-001 1,000.00µL EQ1600072-01 1,000.00µL EQ1600072-02 1,000.00µL EQ1600072-03 1,000.00µL

EQ1600072-04 1,000.00µL EQ1600072-05 1,000.00µL EQ1600072-06 1,000.00µL EQ1600072-07 1,000.00µL J1600849-001 1,000.00µL J1600849-002 1,000.00µL

J1600880-001 1,000.00µL K1601032-003 1,000.00µL K1601032-004 1,000.00µL K1601115-001 1,000.00µL K1601115-002 1,000.00µL K1601155-002 1,000.00µL

Preparation Materials

Sensafe Free Chlorine WTR 
CHK

LM 3/19/15 (79756) Carbon, High Purity AL 11/02/15 (85542) Ethyl Acetate 99.9% Minimum 
EtOAc

LM 10/8/15 (84814)

Glass Wool AL 12/4/15 (86383) Hexanes 95% DE 2-2-16 (87787) Dichloromethane (Methylene 
Chloride) 99.9% MeCl2

JP 2/11/16 (88015)

Sodium Chloride Reagent Grade 
NaCl

C2-65-5 (38670) Sodium Hydroxide Reagent 
Grade NaOH

LM 09/02/14 (74232) Sodium Sulfate Anhydrous 
Reagent Grade Na2SO4

AL 1/4/16 (87086)

Tridecane (n-Tridecane) AL 1/04/16 (87081) Canola Oil (Wesson) 2-26-15 DE (79065) Silica Gel CID 12/21/2015 (86823)
sulfuric acid CID 11/06/15 (85764) Toluene 99.9% Minimum CID 12/30/2015 (87037)

Preparation Steps

2/11/16 13:45

2/12/16 13:30

Extraction

DEDWARDS

Step:

Started:

Finished:

By:

Comments

2/16/16 10:10

2/16/16 10:35

Acid Clean

CDIAZ

Step:

Started:

Finished:

By:

Comments

2/16/16 09:00

2/16/16 11:00

Silica Gel Clean

CDIAZ

Step:

Started:

Finished:

By:

Comments

2/17/16 10:25

2/17/16 11:00

Final Volume

CDIAZ

Step:

Started:

Finished:

By:

Comments
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Preparation Information Benchsheet
Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:
Status:255457 OrgExtAq(365)

2/11/16 01:45 PM
Prepped

EPA 3510CSemivoa GCMS/DEDWARDS

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 2/19/16  8:31 Page 3
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K1601155-002Lab Code:
Sample Name: Tank Eff.

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

02/04/16 11:00

NA
pg/L

Basis:
Units:

1613BAnalysis Method:
EPA 3510CPrep Method:

02/17/16 20:11
2/11/16

02/05/16 10:40

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 980mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P503008
06/30/15

P402088
P502999

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 0.693 5.10 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  2/22/2016 9:56:07 AM 16-0000364034 rev 00Superset Reference:
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K1601155-002Lab Code:
Sample Name: Tank Eff.

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

02/04/16 11:00

NA
Percent

Basis:
Units:

1613BAnalysis Method:
EPA 3510CPrep Method:

02/17/16 20:11
2/11/16

02/05/16 10:40

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 980mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P503008
06/30/15

P402088
P502999

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01813C-2,3,7,8-TCDD 2000 1682.478 25-164 0.7984

1.02037Cl-2,3,7,8-TCDD 800 744.780 35-197 NA93

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  2/22/2016 9:56:07 AM 16-0000364034 rev 00Superset Reference:
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EQ1600072-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

1613BAnalysis Method:
EPA 3510CPrep Method:

02/17/16 13:30
2/11/16

NA

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P402088
12/10/15

P402088
P402087

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 7.44 7.44 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  2/22/2016 9:56:06 AM 16-0000364034 rev 00Superset Reference:
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EQ1600072-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

1613BAnalysis Method:
EPA 3510CPrep Method:

02/17/16 13:30
2/11/16

NA

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P402088
12/10/15

P402088
P402087

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.02213C-2,3,7,8-TCDD 2000 1265.384 25-164 0.7563

1.02337Cl-2,3,7,8-TCDD 800 569.758 35-197 NA71

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  2/22/2016 9:56:06 AM 16-0000364034 rev 00Superset Reference:
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Sample Name

K1601155
Date Analyzed:
Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Analysis Method:
Prep Method:

1613B
EPA 3510C NA

pg/L
Basis:
Units:

Analysis Lot: 484767

02/17/16

Spike 
AmountResult % Rec

% Rec 
Limits

02/11/16Date Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 67-15899 200198EQ1600072-02

16-0000364034 rev 00Superset Reference:Printed  2/22/2016 9:56:06 AM
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EQ1600072-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

1613BAnalysis Method:
EPA 3510CPrep Method:

02/17/16 19:33
2/11/16

NA

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-08
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P602920
08/19/15

P402088
P602914

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD 198 2.08 5.00 0.79 1.001 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  2/22/2016 9:56:06 AM 16-0000364034 rev 00Superset Reference:
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EQ1600072-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

1613BAnalysis Method:
EPA 3510CPrep Method:

02/17/16 19:33
2/11/16

NA

K1601155

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23271102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-08
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P602920
08/19/15

P402088
P602914

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.02313C-2,3,7,8-TCDD 2000 1229.463 25-164 0.7561

1.02537Cl-2,3,7,8-TCDD 800 528.761 35-197 NA66

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  2/22/2016 9:56:06 AM 16-0000364034 rev 00Superset Reference:
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August 31, 2016 Analytical Report for Service Request No: K1607321
Revised Service Request No: K1607321.03 

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed is the revised report for the sample(s) submitted to our laboratory July 01, 2016

RE: Joslyn / 232701102016 270

Dear Terri,

K1607321.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

The analytes of interest reported by 8270D SIM have been corrected to lower Method Reporting 
Levels.  This revision supersedes the report dated August 30, 2016.

We apologize for any inconvenience this may have created.

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 41
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

Page 3 of 41



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1607321 
Project: Joslyn/ 232701102016 270 Date Received: 07/01/16 
Sample Matrix: Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Control Sample 
(LCS), and Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 
 
Sample Receipt 
 
Four water samples were received for analysis at ALS Environmental on 07/01/16.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
General Chemistry Parameters 
 
No anomalies associated with the analysis of these samples were observed. 
 
Semivolatile Organic Compounds by EPA Method 8270 
 
Calibration Verification Exceptions: 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS07\0712F002.D and MS07\0713F003.D: 2,4,6-Tribromophenol.  In accordance with the EPA Method, 80% or 
more of the CCV analytes must pass within 20% of the true value. The ALS SOP allows for 40% difference for the 
remaining analytes.  The CCV met these criteria. The quality of the sample data was not significantly affected.  No 
further corrective action was required. 
 
Matrix Spike Recovery Exceptions: 
The lower control criterion was exceeded by 1-3% for several analytes in replicate Matrix Spikes (MS/DMS) 
KWG1605527-4 and KWG1605527-5 of sample Batch QC.  The matrix spike outliers suggested a potential low bias in 
this matrix.  No further corrective action was taken. 
 
Lab Control Sample Exceptions: 
The lower control criterion was exceeded by 2-3% for Acenaphthylene in replicate Laboratory Control Samples 
(LCS/DLCS) KWG1605527-1 and KWG1605527-2.  The analyte in question was not detected in the associated 
field samples.  The error associated with reduced recovery equates to a potential slight low bias.  The results were 
flagged to indicate the issue.  No further corrective action was taken. 
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Approved by______________________________________________ 
 

The lower control criterion was exceeded by 3% for Acenaphthene in Duplicate Laboratory Control Sample (DLCS) 
KWG1605527-2.  The analyte in question was detected in the field sample TANK EFF.  The error associated with 
reduced recovery equates to a potential slight low bias.  The results were flagged to indicate the issue.  No further 
corrective action was taken. 
 
No other anomalies associated with the analysis of these samples were observed. 
 
Polynuclear Aromatic Hydrocarbons by EPA Method 8270 
 
Laboratory Notes and Discussion: 
Samples U1, W6N, and W7 were initially extracted and analyzed within acceptable holding time for Polynuclear 
Aromatic Hydrocarbons and Pentachlorophenol by EPA Method 8270D GC/MS.  The samples were re-extracted 26 
days past the recommended holding time for analyzed by 8270D GC/MS SIM to meet lower detection requirements.  
The results are flagged to denote the holding time violation.   
 
Holding Time Exceptions: 
The analysis of the field samples for SVO SIM was requested past holding time.  The analysis was performed as 
soon as possible after requested by the project manager.  The data was flagged to denote the holding time violation. 
 
Method Blank Exceptions: 
The Method Blank (MB) KWG1606521-3 contained a low level of Naphthalene above the Method Reporting Limit 
(MRL).  In accordance with ALS QA/QC policy, all sample results less than twenty times the level found in the 
Method Blank has been flagged as estimated.  No further corrective action was taken. 
 
Elevated Detection Limits: 
The samples W6N and W7 required dilutions due to the presence of elevated levels of target analytes.  The reporting 
limits were adjusted to reflect the dilutions. 
 
The Method Reporting Limit (MRL) is slightly elevated for sample U1 and the Method Blank (MB) KWG1606521-
3 due to the low point of the instrument calibration. 
 
Sample Notes and Discussion: 
The results reported for Fluorene in sample U1 may contain a slight bias.  The chromatogram indicated the presence 
of non-target background components. The matrix interference may have resulted in a slight high bias in the affected 
sample.  The result was flagged with “X” to indicate the issue. 
 
No other anomalies associated with the analysis of these samples were observed. 
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Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested COC Number: N2 49047 0 KS OMO DWI Water Soil - D Ann Arbor D Duluth D Jefferson City 0 MI OND Other: coc of 
~ 0 Bismarck 0 Hibbing _9(Minneapolis lill. MN 0 SD 

REPORT TO INVOICE TO 
Matrix Code: Preservative Code: 

GW = Groundwater A = None 
Company: 

a."'' 
, 

Company: b,,,,. - ~ SW= Surface Water B = HCI t:: n...._ • t:. "" ' w - u " z c WW= Waste Water c = HN0 3 
Address: Address: ro DW= Drinking Water D = H1S04 

~ - s Soil/Solid E NaOH Name: Name: 
c 

~ 
= = 

>- 0 
u 

~ 
SD = Sediment F = MeOH 

email: email: 0 - f 0 = Other G = NaHS04 

"' 
0 

- '-'> H = Na 2 S20 3 
Copy to: datamgt@barr.com ~O. :1' I.) ~I'* I = Ascorbic Acid 

~ w c ~ 

Project Name: -::ro5l'f"1 Barr Project No ;l.'f,2.)0/ /{) 2.o 1(. :J.70 "' -" 0 "' J = NH,CI 
:1' E ::;, I<.) ::r " 0 K Zn Acetate ~ '9 <-o "' = 

Sample Depth Collection Collection E z Ir> 
'JI. 0 = Other 

Location Unit Date Time 
Matrix .g -

Start Stop (m/ft Code 2 l'l A n p. Preservative Code 
(mm/dd/YYW) (hh:mm) w ~ IJ kl or in.) ~ N~ Field Filtered Y /N 

1. / I I 1p/30/~1 v U{ 0,05 c.w ~ ~/lfJLC '3-13 
2. I // 

/ 
VJ(,, fJ 0 C\L/O 2-, 

3. I I 1oos 1 
,, 

w7 / 
4. I / i I I I 3 -'-/ TArJIL. r:: ff, ' 

~ {D-::,5 ' 
5. 

6. 

7. 
~ 
~ 

~ 

8. ;; 
0 

~ 
9. g 

~ 

~ 
0 
N 

10. j 
~ .· ~ 

BARR USE ONLY Relinquished by· On Ice? Date Time Received by: ~ -:rt -lte :17j/ g 

~h~///,, 
, 

T.J~ rf'et> ,..,-/ //) u 
Sampled by: t;DJ: ·5rc:ve d) N 1115 0 

Relinquished by; On Ice? Date Time Received ~ ..... / • Date Time c 

:JLR11r • Barr Proj. Manager: c 
y N :;; 

Barr DQ Manager: //:/o Air Bill Number: 
~ 

Samples Shipped VIA D Courier ~Federal Express D Sampler Requested Due Date: ~ 

2 
Lab Name: CAS D Other: D Standard Turn Around Time 0 

Lab Location: it. El-SO . vJA Lab WO; on Receipt (°C): Custody Seal Intact? DY ON DNone D Rush ~ 
Temperature (mm/dd/yyyy} ~ 

j' 

Distribution - White-Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
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Table 3-13 

Groundwater Monitoring Parameters 

Carcinogenic PAHs 

B enzo( a )a nth racene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(a)pyrene 

Noncarcinogenic PAHs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Fluoranthene 

PAH Compounds 

I ndeno(1,2,3,cd )pyrene 
Benzo(k)fluoranthene 
Dibenzo(ah)anthracene 
BenzoO)fluoranthene* 

Fluorene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Phenolic Compounds 

Pentachlorophenol 

*Cannot be quantified with GC/MS analytical procedure. 

P·\:!3127\110\annual repons\2005 annual repon\2005 report.doc 

'• "-· 

Page 11 of 41



Table 3-4 

MCES Effluent Monitoring Parameters 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene · 
Pentachlorophenol 
Phenanthrene 
Pyrene 

Chemical Oxygen Demand 
Oil and Grease 
Total suspended Solids 
pH 

Note: 

Semivolatile Organic Compounds 

General Chemistry 

Analysis of 2,3,7,8-tetrachlorodibenzo-p-dioxin is required only once during the three year 
effective period of MCES Industrial Discharge Permit (Special Discharges) Number 2013: 
November 1, 2009, through October 31, 2012. Analysis was completed on the effluent sample 
collected in March 2010 and is not required at this time. 

Page 12 of 41



PC 
/)p// 
(,/' 

___, Cooler Receipt and Preservation Form 
'(/~,1-,/) 

, I ' 1,,,;-Client , e~ Service Request Kl 6 

Received: t' /1 ~ Opened: 7
1
Z / Li,e By: yunI~~ded: 4 

::;:- By: L' ,.--z;; 
1. Samples were received via? Mail Cf:_~d!j;~'.) UPS DHL 

2, Samples were received in: (circle) Ccoot:i,.J Box Envelope 

PDX Hand Delivered Courier 

3, Were custody seals on coolers? 

If present, were custody seals intact? 

::.·.·.Raw :. .. 

NA (Jl 
@ 

Corr • 

N 

N 

Thel'ltlOmeter 

Other • NA 

If yes, how many and where? (!;,{,(p / 1zev..-J 
If present, were they signed and dated0 

Cooler/COC ID . · 
.. 

Tracking Number 

/~ 
I,.,,_!_) 

• 
. 

! • pomrCted. Rlw . corrected 
Cool« Temp COblet'femli TeinD ala!Ut remn :B(ank Factor ID •. NA .. .· . .· NA 

"' j ;../ -~ I ·- _.,... ,-11 ;2 ·:ye/ y In ·r (,'Cf 4;-jc/ <} Pi-</- -:.J 
·~ {; ".\ In - -ll, ::>. ':Jer...L. 
- I -

---~~·--....,~ --~--~~--... . ·---...... 
4, Packing material:~g!i)_}!ubble Wrap Gel Pac~ry Ice 

5, Were custody papers properly filled out (ink, signed, etc,)O 

6, Did all bottles arrive in good condition (unbroken)? Indicate in the table below, 

7, Were all sample labels complete (i,e analysis, preservation, etc,)? 

- ii 1/ 

Sleeves 

8, Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0, Were the pH·preserved bottles (see SMO GEN SOP) received at the appropriate pH" Indicate in the table below 

IL Were VOA vials received without headspace? Indicate in the table beloiv. 

12, Was Cl2/Res negative? 

Samole ID on Bottle Sample ID on Coe Identified bv: 

' J,Y;;, :;.s 'Gr; 

NA 
,,,,·-\ 

Q?, 

NA Ci, 
NA zi.•~ 
NA @. 

<!) NA ' 

NA 01 
@ y 

NA & 

Bottle Count Out of Head- Volume Reagent Lot 

N 

FHed 

N 

N 

N 

N 

N 

N 

N 

N 

. 

SamotelD Bottle Tv"" Tem1> sru:1ce Broke DH Reagent added Number Initials Time 

""' H~~ ""'*®' ~mwr1,l I 11 w~1"i . Ir;. 
~ .l r\ I 

m m ~'""' fi n~1ulrow 

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

Page __ of_ __ 
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Client:

07/1/16

K1607321

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project: 06/30/16

Oil and Grease, Total (HEM)

Basis:
Units: mg/L

NA
1664A
MethodPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MRLResult Q

TANK EFF. 07/12/16 18:30 7/12/1615.2  UNDK1607321-004
Method Blank 07/12/16 18:30 7/12/1615.0  UNDK1607321-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  7/15/2016 3:46:25 PM 16-0000383057 rev 00Superset Reference:

Page 15 of 41



Duplicate Lab Control Sample
K1607321-DLCS2

Lab Control Sample
K1607321-LCS2

Analyte Name

K1607321
Date Analyzed:
Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
General Chemistry Parameters

Analysis Method:
Prep Method:

1664A
Method NA

mg/L
Basis:
Units:

Analysis Lot: 505025

07/12/16

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

07/12/16Date Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

52.2 60.0Oil and Grease, Total (HEM) 203 78-11485 60.050.8 87 

16-0000383057 rev 00Superset Reference:Printed  7/15/2016 3:46:26 PM

Page 16 of 41



Client:

07/1/16

K1607321

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project: 06/30/16

Solids, Total Suspended (TSS)

Basis:
Units: mg/L

NA
SM 2540 D
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

TANK EFF. 07/05/16 14:4115.0  UNDK1607321-004
Method Blank 07/05/16 14:4114.0  UNDK1607321-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  7/15/2016 3:46:26 PM 16-0000383057 rev 00Superset Reference:

Page 17 of 41



ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/232701102016 270
Barr Engineering Company Service Request: K1607321

NADate Collected:
Date Received: NA

07/05/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1607355-003 NALab Code:
Sample Name:

RPD LimitMRLAnalysis Method RPD

Duplicate 
Sample

K1607355-
003DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Solids, Total Suspended (TSS) 6 5.0 9.0 8.5 8.75 10SM 2540 D

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  7/15/2016 3:46:26 PM 16-0000383057 rev 00Superset Reference:
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Sample Name

K1607321
Date Analyzed:
Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Solids, Total Suspended (TSS)

Analysis Method:
Prep Method:

SM 2540 D
None NA

mg/L
Basis:
Units:

Analysis Lot: 504027

07/05/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11599 141140K1607321-LCS1

16-0000383057 rev 00Superset Reference:Printed  7/15/2016 3:46:26 PM
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Client:

07/1/16

K1607321

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project: 06/30/16

pH

Basis:
Units: pH Units

NA
SM 4500-H+ B
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

TANK EFF. 07/01/16 15:531-7.53 HK1607321-004

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  7/15/2016 3:46:26 PM 16-0000383057 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Barr Engineering Company
Joslyn/232701102016 270
Water

SM 4500-H+ B
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1607321
NA
NA

pH Units
NA

Replicate Sample Summary
pH

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

2 - 2.56 2.52 2.54 20Batch QC K1607302-001DUP 07/01/16
<1 - 8.40 8.35 8.38 20Batch QC K1607317-001DUP 07/01/16

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  7/15/2016 3:46:26 PM 16-0000383057 rev 00Superset Reference:
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Sample Name

K1607321
Date Analyzed:
Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
pH

Analysis Method:
Prep Method:

SM 4500-H+ B
None NA

pH Units
Basis:
Units:

Analysis Lot: 503694

07/01/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-115100 8.328.30K1607321-LCS1

16-0000383057 rev 00Superset Reference:Printed  7/15/2016 3:46:26 PM
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Client:

07/1/16

K1607321

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project: 06/30/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/L

NA
SM 5220 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

TANK EFF. 07/08/16 15:0015.014.6K1607321-004
Method Blank 07/08/16 15:0015.0  UNDK1607321-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  7/15/2016 3:46:26 PM 16-0000383057 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/232701102016 270
Barr Engineering Company Service Request: K1607321

NADate Collected:
Date Received: NA

07/08/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1607255-001 NALab Code:
Sample Name:

RPD LimitMRL
Analysis 
Method RPD

Duplicate 
Sample

K1607255-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) NC 5.0 ND U ND U NC 20SM 5220 C

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  7/15/2016 3:46:26 PM 16-0000383057 rev 00Superset Reference:
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QA/QC Report

mg/L
K1607255-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Duplicate Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/232701102016 270
Water

Service Request:

Date Analyzed:
Date Received:

K1607321

07/8/16
N/A

Date Collected: N/A

None
SM 5220 C

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1607255-001MS K1607255-001DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Chemical Oxygen Demand (COD) ND U 110 100 110 105 100 105 80-128 4 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  7/15/2016 3:46:27 PM 16-0000383057 rev 00Superset Reference:
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Sample Name

K1607321
Date Analyzed:
Service Request:

Water
Joslyn/232701102016 270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 504576

07/08/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117105 100105K1607321-LCS1

16-0000383057 rev 00Superset Reference:Printed  7/15/2016 3:46:27 PM
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Analytical Results

Barr Engineering Company K1607321

K1607321-002

ug/L

NA

W6N

06/30/2016

07/01/2016

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

48 07/06/162 KWG160552707/13/16D200Pentachlorophenol

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

36-129 Acceptable2,4,6-Tribromophenol 07/12/16104

Comments:

1of1Page08:49:4908/30/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191438u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1607321

K1607321-003

ug/L

NA

W7

06/30/2016

07/01/2016

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

240 07/06/1610 KWG160552707/13/16D840Pentachlorophenol

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

36-129 Acceptable2,4,6-Tribromophenol 07/12/16109

Comments:

1of1Page08:49:5308/30/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191438u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1607321

K1607321-004

ug/L

NA

TANK EFF.

06/30/2016

07/01/2016

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

9.9 07/06/161 KWG160552707/12/1645Naphthalene

9.9 07/06/161 KWG160552707/12/16UND2-Methylnaphthalene

9.9 07/06/161 KWG160552707/12/16U *NDAcenaphthylene

9.9 07/06/161 KWG160552707/12/16 *49Acenaphthene

9.9 07/06/161 KWG160552707/12/1621Fluorene

9.9 07/06/161 KWG160552707/12/1615Phenanthrene

9.9 07/06/161 KWG160552707/12/16UNDAnthracene

50 07/06/162 KWG160552707/13/16D310Pentachlorophenol

9.9 07/06/161 KWG160552707/12/16UNDFluoranthene

9.9 07/06/161 KWG160552707/12/16UNDPyrene

9.9 07/06/161 KWG160552707/12/16UNDBenz(a)anthracene

9.9 07/06/161 KWG160552707/12/16UNDChrysene

9.9 07/06/161 KWG160552707/12/16UNDBenzo(b)fluoranthene

9.9 07/06/161 KWG160552707/12/16UNDBenzo(k)fluoranthene

9.9 07/06/161 KWG160552707/12/16UNDBenzo(a)pyrene

9.9 07/06/161 KWG160552707/12/16UNDIndeno(1,2,3-cd)pyrene

9.9 07/06/161 KWG160552707/12/16UNDDibenz(a,h)anthracene

9.9 07/06/161 KWG160552707/12/16UNDBenzo(g,h,i)perylene

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

49-109 Acceptable2-Fluorobiphenyl 07/12/1664

36-129 Acceptable2,4,6-Tribromophenol 07/12/16104

29-136 AcceptableTerphenyl-d14 07/12/1673

Comments:

1of1Page08:49:5708/30/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191438u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1607321

KWG1605527-3

ug/L

NA

Method Blank

NA

NA

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

9.6 07/06/161 KWG160552707/12/16UNDNaphthalene

9.6 07/06/161 KWG160552707/12/16UND2-Methylnaphthalene

9.6 07/06/161 KWG160552707/12/16U *NDAcenaphthylene

9.6 07/06/161 KWG160552707/12/16U *NDAcenaphthene

9.6 07/06/161 KWG160552707/12/16UNDFluorene

9.6 07/06/161 KWG160552707/12/16UNDPhenanthrene

9.6 07/06/161 KWG160552707/12/16UNDAnthracene

24 07/06/161 KWG160552707/12/16UNDPentachlorophenol

9.6 07/06/161 KWG160552707/12/16UNDFluoranthene

9.6 07/06/161 KWG160552707/12/16UNDPyrene

9.6 07/06/161 KWG160552707/12/16UNDBenz(a)anthracene

9.6 07/06/161 KWG160552707/12/16UNDChrysene

9.6 07/06/161 KWG160552707/12/16UNDBenzo(b)fluoranthene

9.6 07/06/161 KWG160552707/12/16UNDBenzo(k)fluoranthene

9.6 07/06/161 KWG160552707/12/16UNDBenzo(a)pyrene

9.6 07/06/161 KWG160552707/12/16UNDIndeno(1,2,3-cd)pyrene

9.6 07/06/161 KWG160552707/12/16UNDDibenz(a,h)anthracene

9.6 07/06/161 KWG160552707/12/16UNDBenzo(g,h,i)perylene

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

49-109 Acceptable2-Fluorobiphenyl 07/12/1670

36-129 Acceptable2,4,6-Tribromophenol 07/12/1683

29-136 AcceptableTerphenyl-d14 07/12/1677

Comments:

1of1Page08:50:0108/30/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191438u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1607321

Low

Water

Joslyn/232701102016 270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Semi-Volatile Organic Compounds by GC/MS

EPA 3520C

Analysis Method: 8270D

Sur1 Sur2 Sur3

Percent

K1607321-001 61 85 72

K1607321-002 104

K1607321-003 109

K1607321-004 64 104 73

KWG1605527-3 70 83 77

KWG1605527-4 72 99 84

KWG1605527-5 70 98 81

KWG1605527-1 73 96 84

KWG1605527-2

Batch QC
W6N

W7

TANK EFF.

Method Blank

U1MS

U1DMS

Lab Control Sample 
Duplicate Lab Control Sample 65 101 85

Form 2A - OrganicPrinted: 08/30/2016 08:50:06 1 of 1

Surrogate Recovery Control Limits (%)

49-109

36-129

29-136

2-Fluorobiphenyl

2,4,6-Tribromophenol

Terphenyl-d14

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR191438SuperSet Reference:

Sur1

Sur2

Sur3

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Matrix Spike/Duplicate Matrix Spike Summary

Sample

Result %Rec

Batch QC MS 
KWG1605527-4 

Matrix Spike

%Rec

Limits

Batch QC DMS 
KWG1605527-5 

Duplicate Matrix Spike

%Rec RPD

RPD

Limit

QA/QC Report

Barr Engineering Company

Batch QC
K1607321-001

8270D

K1607321

ug/L

NA

Semi-Volatile Organic Compounds by GC/MS

Water

Low

Joslyn/232701102016 270

Client:

Project:

Sample Matrix:

Service Request: 

Sample Name:

Lab Code:

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

07/06/2016

07/12/2016

EPA 3520C

KWG1605527

Spike 

Amount

Spike 

Amount

64-98*ND 97.3 62Naphthalene 102 61 30462.6 60.3*

66-101ND 97.3 662-Methylnaphthalene 102 64 30265.7 64.4*

69-105*ND 97.3 67Acenaphthylene 102 69 30770.4 65.5

69-108*ND 97.3 68Acenaphthene 102 72 301173.8 66.4

65-113ND 97.3 67Fluorene 102 70 30971.9 65.4

67-113ND 97.3 78Phenanthrene 102 77 30378.4 76.2

69-114ND 97.3 81Anthracene 102 76 30178.2 78.7

60-113ND 97.3 94Pentachlorophenol 102 89 30091.3 91.0

69-123ND 97.3 88Fluoranthene 102 86 30388.3 85.3

61-121ND 97.3 74Pyrene 102 73 30474.7 71.6

72-117ND 97.3 78Benz(a)anthracene 102 84 301285.7 76.1

71-113ND 97.3 81Chrysene 102 81 30582.9 79.1

72-116ND 97.3 79Benzo(b)fluoranthene 102 81 30782.7 77.1

71-113ND 97.3 75Benzo(k)fluoranthene 102 76 30677.5 73.2

72-115ND 97.3 77Benzo(a)pyrene 102 79 30780.6 74.9

70-120ND 97.3 77Indeno(1,2,3-cd)pyrene 102 80 30982.4 75.0

68-120ND 97.3 77Dibenz(a,h)anthracene 102 78 30780.3 74.7

67-120ND 97.3 78Benzo(g,h,i)perylene 102 76 30377.9 75.9

Form 3A - OrganicPrinted: 08/30/2016 08:50:10 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR191438SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DMS.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1605527-2

Barr Engineering Company K1607321

8270D

ug/L

NA

Lab Control Sample

KWG1605527-1

Semi-Volatile Organic Compounds by GC/MS

KWG1605527

Water

Low

Joslyn/232701102016 270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

07/06/2016

07/12/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

64-98100 66 30Naphthalene 100 66 065.6 65.8

66-101100 73 302-Methylnaphthalene 100 66 966.2 72.8

69-105** 100 66 30Acenaphthylene 100 67 267.4 65.8

69-108*100 66 30Acenaphthene 100 71 770.6 66.0

65-113100 70 30Fluorene 100 73 573.1 69.8

67-113100 75 30Phenanthrene 100 73 372.6 74.8

69-114100 78 30Anthracene 100 79 178.9 78.3

60-113100 93 30Pentachlorophenol 100 89 488.7 92.6

69-123100 82 30Fluoranthene 100 88 687.6 82.1

61-121100 75 30Pyrene 100 75 074.7 75.0

72-117100 82 30Benz(a)anthracene 100 81 181.5 82.1

71-113100 84 30Chrysene 100 84 083.8 84.0

72-116100 83 30Benzo(b)fluoranthene 100 85 385.2 82.9

71-113100 83 30Benzo(k)fluoranthene 100 74 1174.4 82.6

72-115100 82 30Benzo(a)pyrene 100 79 379.3 82.1

70-120100 82 30Indeno(1,2,3-cd)pyrene 100 82 182.2 81.7

68-120100 82 30Dibenz(a,h)anthracene 100 76 776.4 81.6

67-120100 82 30Benzo(g,h,i)perylene 100 81 181.5 82.2

Form 3C - OrganicPrinted: 08/30/2016 08:50:14 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR191438SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt
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Analytical Results

Barr Engineering Company K1607321

K1607321-001

ug/L

NA

U1

06/30/2016

07/01/2016

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0034 08/02/161 KWG160652108/17/16B *0.0077Naphthalene

0.0034 08/02/161 KWG160652108/17/16U *ND2-Methylnaphthalene

0.0034 08/02/161 KWG160652108/17/16U *NDAcenaphthylene

0.0034 08/02/161 KWG160652108/17/16U *NDAcenaphthene

0.0034 08/02/161 KWG160652108/17/16X *0.0075Fluorene

0.0034 08/02/161 KWG160652108/17/16U *NDPhenanthrene

0.0034 08/02/161 KWG160652108/17/16 *0.020Anthracene

0.0034 08/02/161 KWG160652108/17/16 *0.0051Fluoranthene

0.0034 08/02/161 KWG160652108/17/16 *0.0085Pyrene

0.0034 08/02/161 KWG160652108/17/16U *NDBenz(a)anthracene

0.0034 08/02/161 KWG160652108/17/16U *NDChrysene

0.0034 08/02/161 KWG160652108/17/16U *NDBenzo(b)fluoranthene†

0.0034 08/02/161 KWG160652108/17/16U *NDBenzo(k)fluoranthene

0.0034 08/02/161 KWG160652108/17/16U *NDBenzo(a)pyrene

0.0034 08/02/161 KWG160652108/17/16U *NDIndeno(1,2,3-cd)pyrene

0.0034 08/02/161 KWG160652108/17/16U *NDDibenz(a,h)anthracene

0.0034 08/02/161 KWG160652108/17/16U *NDBenzo(g,h,i)perylene

0.20 08/02/161 KWG160652108/17/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 08/12/1675

39-123 AcceptableFluoranthene-d10 08/12/1697

10-136 Acceptable2,4,6-Tribromophenol 08/12/16102

22-127 AcceptableTerphenyl-d14 08/12/1698

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page09:33:5708/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191516u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1607321

K1607321-002

ug/L

NA

W6N

06/30/2016

07/01/2016

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.017 08/02/165 KWG160652108/12/16D *0.020Naphthalene

0.017 08/02/165 KWG160652108/12/16U *ND2-Methylnaphthalene

0.017 08/02/165 KWG160652108/12/16U *NDAcenaphthylene

0.017 08/02/165 KWG160652108/12/16U *NDAcenaphthene

0.017 08/02/165 KWG160652108/12/16D *0.12Fluorene

0.017 08/02/165 KWG160652108/12/16U *NDPhenanthrene

0.017 08/02/165 KWG160652108/12/16D *0.16Anthracene

0.017 08/02/165 KWG160652108/12/16U *NDFluoranthene

0.017 08/02/165 KWG160652108/12/16U *NDPyrene

0.017 08/02/165 KWG160652108/12/16U *NDBenz(a)anthracene

0.017 08/02/165 KWG160652108/12/16U *NDChrysene

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(b)fluoranthene†

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(k)fluoranthene

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(a)pyrene

0.017 08/02/165 KWG160652108/12/16U *NDIndeno(1,2,3-cd)pyrene

0.017 08/02/165 KWG160652108/12/16U *NDDibenz(a,h)anthracene

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(g,h,i)perylene

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 08/12/1684

39-123 AcceptableFluoranthene-d10 08/12/16101

10-136 Acceptable2,4,6-Tribromophenol 08/12/16130

22-127 AcceptableTerphenyl-d14 08/12/16107

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page09:34:0508/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191516u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1607321

K1607321-003

ug/L

NA

W7

06/30/2016

07/01/2016

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.017 08/02/165 KWG160652108/12/16D *0.44Naphthalene

0.017 08/02/165 KWG160652108/12/16D *0.0192-Methylnaphthalene

0.017 08/02/165 KWG160652108/12/16D *0.025Acenaphthylene

0.017 08/02/165 KWG160652108/12/16D *0.062Acenaphthene

0.017 08/02/165 KWG160652108/12/16D *1.5Fluorene

0.017 08/02/165 KWG160652108/12/16D *0.95Phenanthrene

0.017 08/02/165 KWG160652108/12/16D *0.55Anthracene

0.017 08/02/165 KWG160652108/12/16D *0.034Fluoranthene

0.017 08/02/165 KWG160652108/12/16D *0.029Pyrene

0.017 08/02/165 KWG160652108/12/16U *NDBenz(a)anthracene

0.017 08/02/165 KWG160652108/12/16U *NDChrysene

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(b)fluoranthene†

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(k)fluoranthene

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(a)pyrene

0.017 08/02/165 KWG160652108/12/16U *NDIndeno(1,2,3-cd)pyrene

0.017 08/02/165 KWG160652108/12/16U *NDDibenz(a,h)anthracene

0.017 08/02/165 KWG160652108/12/16U *NDBenzo(g,h,i)perylene

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 08/12/1692

39-123 AcceptableFluoranthene-d10 08/12/16103

10-136 Acceptable2,4,6-Tribromophenol 08/12/16108

22-127 AcceptableTerphenyl-d14 08/12/1696

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page09:34:0908/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191516u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1607321

KWG1606521-3

ug/L

NA

Method Blank

NA

NA

Joslyn/232701102016 270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0034 08/02/161 KWG160652108/17/160.0047Naphthalene

0.0034 08/02/161 KWG160652108/17/16UND2-Methylnaphthalene

0.0034 08/02/161 KWG160652108/17/16UNDAcenaphthylene

0.0034 08/02/161 KWG160652108/17/16UNDAcenaphthene

0.0034 08/02/161 KWG160652108/17/16UNDFluorene

0.0034 08/02/161 KWG160652108/17/16UNDPhenanthrene

0.0034 08/02/161 KWG160652108/17/16UNDAnthracene

0.0034 08/02/161 KWG160652108/17/16UNDFluoranthene

0.0034 08/02/161 KWG160652108/17/16UNDPyrene

0.0034 08/02/161 KWG160652108/17/16UNDBenz(a)anthracene

0.0034 08/02/161 KWG160652108/17/16UNDChrysene

0.0034 08/02/161 KWG160652108/17/16UNDBenzo(b)fluoranthene†

0.0034 08/02/161 KWG160652108/17/16UNDBenzo(k)fluoranthene

0.0034 08/02/161 KWG160652108/17/16UNDBenzo(a)pyrene

0.0034 08/02/161 KWG160652108/17/16UNDIndeno(1,2,3-cd)pyrene

0.0034 08/02/161 KWG160652108/17/16UNDDibenz(a,h)anthracene

0.0034 08/02/161 KWG160652108/17/16UNDBenzo(g,h,i)perylene

0.20 08/02/161 KWG160652108/17/16UNDPentachlorophenol

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 08/12/1673

39-123 AcceptableFluoranthene-d10 08/12/16102

10-136 Acceptable2,4,6-Tribromophenol 08/12/1661

22-127 AcceptableTerphenyl-d14 08/12/1686

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page09:34:1308/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR191516u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1607321

Low

Water

Joslyn/232701102016 270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1607321-001U1 D75 97 D D102 D98

K1607321-002W6N D84 101 D D130 D107

K1607321-003W7 D92 103 D D108 D96

KWG1606521-3Method Blank D73 102 D D61 D86

KWG1606521-1Lab Control Sample D86 111 D D98 D90

KWG1606521-2Duplicate Lab Control Sample D70 94 D D75 D78

Form 2A - OrganicPrinted: 08/31/2016 09:34:18 1 of 1

Surrogate Recovery Control Limits (%)

28-125

39-123

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 22-127

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR191516SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1606521-2

Barr Engineering Company K1607321

8270D SIM

ug/L

NA

Lab Control Sample

KWG1606521-1

Polynuclear Aromatic Hydrocarbons

KWG1606521

Water

Low

Joslyn/232701102016 270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

08/02/2016

08/12/2016 - 

08/17/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

59-952.50 72 30Naphthalene 2.50 79 81.96 1.81

42-1082.50 69 302-Methylnaphthalene 2.50 74 61.84 1.74

61-1022.50 72 30Acenaphthylene 2.50 79 81.97 1.81

58-982.50 71 30Acenaphthene 2.50 78 101.95 1.77

59-972.50 74 30Fluorene 2.50 82 112.06 1.85

61-1002.50 74 30Phenanthrene 2.50 82 102.06 1.86

65-982.50 80 30Anthracene 2.50 89 102.22 2.00

63-1062.50 86 30Fluoranthene 2.50 92 72.31 2.15

64-1042.50 69 30Pyrene 2.50 74 71.85 1.73

67-962.50 78 30Benz(a)anthracene 2.50 84 82.10 1.94

67-1052.50 81 30Chrysene 2.50 89 102.24 2.02

69-1042.50 85 30Benzo(b)fluoranthene 2.50 92 72.30 2.14

68-1082.50 85 30Benzo(k)fluoranthene 2.50 92 82.29 2.13

68-1072.50 82 30Benzo(a)pyrene 2.50 88 72.20 2.06

61-1152.50 82 30Indeno(1,2,3-cd)pyrene 2.50 89 82.23 2.06

54-1182.50 77 30Dibenz(a,h)anthracene 2.50 85 92.12 1.93

61-1102.50 77 30Benzo(g,h,i)perylene 2.50 81 42.03 1.94

10-1232.00 80 30Pentachlorophenol 2.50 65 21.62 1.59

Form 3C - OrganicPrinted: 08/31/2016 09:34:22 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR191516SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt
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September 29, 2016 Analytical Report for Service Request No: K1610781

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 13, 2016

RE: Joslyn / 232701102016270

Dear Terri,

K1610781.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 37

for
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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Approved by______________________________________________ 

ALS ENVIRONMENTAL 

Client: Barr Engineering Company Service Request No.: K1610781 
Project: Joslyn/ 232701102016270 Date Received: 09/13/16
Sample Matrix: Water and Ground Water 

Case Narrative 

All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Duplicate (DUP), 
Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), and 
Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 

Sample Receipt 

Two samples were received for analysis at ALS Environmental on 09/13/16.  The samples were received in good 
condition and consistent with the accompanying chain of custody form.  The samples were stored in a refrigerator at 
4ºC upon receipt at the laboratory. 

General Chemistry Parameters 

Chemical Oxygen Demand by Standard Method 5220 C: 
The duplicate matrix spike recovery for sample Batch QC was outside control criteria because of suspected matrix 
interference.  Recovery in the Laboratory Control Sample (LCS) was acceptable, which indicated the analytical batch 
was in control.  No further corrective action was taken. 

The Relative Percent Difference (RPD) in the replicate matrix spike analyses of sample Batch QC was outside control 
criteria.  Recoveries in the MS and associated Laboratory Control Sample (LCS) were within acceptance limits, 
indicating the analytical batch was in control.  No further corrective action was appropriate. 

No other anomalies associated with the analysis of these samples were observed. 

Semivolatile Organic Compounds by EPA Method 8270 

Calibration Verification Exceptions: 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS07\0923F022.D: Fluoranthene.  In accordance with the EPA Method, 80% or more of the CCV analytes must 
pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The CCV 
met these criteria. The quality of the sample data was not significantly affected.  No further corrective action was 
required. 

Page 7 of 37
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Approved by______________________________________________ 
 

Lab Control Sample Exceptions: 
The lower control criterion was exceeded by 2% for Fluoranthene in Laboratory Control Sample (LCS) 
KWG1608340-1.  The analyte in question was not detected in the associated field sample.  The error associated with 
reduced recovery equates to a potential slight low bias.  The results were flagged to indicate the issue.  No further 
corrective action was taken. 
 
No other anomalies associated with the analysis of these samples were observed. 
 
Polynuclear Aromatic Hydrocarbons by EPA Method 8270 
 
Lab Control Sample Exceptions: 
The lower control criterion was exceeded by 1-5% for Pyrene, Benz(a)anthracene, Chrysene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene and Benzo(a)pyrene in replicate Laboratory Control Samples (LCS/DLCS) KWG1608344-1 
and KWG1608344-2.  Pyrene was detected in the associated field sample.  The error associated with reduced 
recovery equates to a potential slight low bias.  The results were flagged to indicate the issue.  No further corrective 
action was taken. 
 
No other anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
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I 

IL._,I L:H; 11' I 
Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested i 

51152 COC Number: 
0 KS OMO DWI Water Soil - 0 Ann Arbor D Duluth 0 Jefferson City ~MI OND Other: coc I of I 

~ 0 Bismarck D Hibbing ~Minneapolis MN D so 
Matrix Code: Preservative Code: 

REPORT TO INVOICE TO 
GW= Groundwater A = None 

Company: /5A-t-iL £'\. Company: /fv't->L,L C.-, ~ sw = Surface Water B = HCI 
~ WW= Waste Water c = HN03 u z c 

Address: Address: 
~ DW= Drinking Water D = H2S04 

~ 

5 Soil/Solid E NaOH Name: Name: 
c = = 

>- 0 50= Sediment F MeOH u = 
email: email: 0 

0 = Other G = NaH$04 
0 
V> H = Na 2 5 2 0 3 

Copy to: datamgt@barr.com ~0. ::;; 

[3;~ I = Ascorbic Acid 
' ~ 

~ 
<:) ~ 

Project Name: ,j(J SL'-{ tJ Barr Project No: ;13 1.70 110.)&/G Ol. 7o 
V> -" :E J = NH,CI ::;; E 

~"' "' 
0 K = Zn Acetate ~ ;3 V> 

Sample Depth Collection Collection E z \..J 
* 0 = Other 

Location Unit Date Time 
Matrix .g ~ fftJ fl I v Preservative Code Start Stop (m./ft. Code ~ (mm/dd/yyyy) (hh:mm) ~ 

or in.) "- f.JitJ N lf'l Field Filtered Y /N 

1. 
U/ I I 7 ),:;)wi~ I oq~a G~ 2 TAM[. 5·-13 

2. 
MtJt:. Eff 1/ I I J 1 ·z_ I I I '5 ·-¥ toDD 

3. 

4. 

5. 

6. 

7. 
~ 

8. ~ 
0 

> 
& 

9. '3 
~ 

~ 
0 
N 

10. ~ 
~ 
~ 

BARR USE ONLY .~~Ice? Date Time 
Rp~~~O ,_,/ Date Ti~~ 

g 
Relinquished by: )+eve J:-- , 

<5/)f::: <j}IJ.}il.o /1~0 '1- ,.~ -16 cr: '-1 ~ u 

Sampled by: l N 0 

::rL/31}: 
Relinquished by: On Ice? Date Time Received by/ 

~ Date Time ~ Barr Proj. Manager: y N ~ 
Barr DQ Manager: 7110 [/l.Eederal Air Bill Number: 

~ 
Samples Shipped VIA D Courier Express 0 Sampler Requested Due Date: ~ 

C4<; 0 Other: 0 Standard Turn Around Time ~ 
Lab Name: l;i 
Lab Location: /Ld-9) ·W.A Receipt (°C): Custody Seal Intact? 0 Y ON ONone DRush '3 

Lab WO: Temperature on (mm/dd/yyyy) ~ 

'i 

Distribution ~ White"Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
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Page 1 of 1 
07/22/2016 
C:\Users\Chris.Leaf\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\RSAHRD6S\Table 3-13 GW 
Monitoring Parameters.docx 

Table 3-13 

Groundwater Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

PAH Compounds – EPA 8270 SIM 

Carcinogenic PAHs 

Benzo(a)anthracene Indeno(1,2,3,cd)pyrene
Chrysene Benzo(k)fluoranthene
Benzo(b)fluoranthene Dibenzo(ah)anthracene
Benzo(a)pyrene Benzo(j)fluoranthene*

Noncarcinogenic PAHs 

Acenaphthene Fluorene
Acenaphthylene 2-Methylnaphthalene
Anthracene Naphthalene
Benzo(ghi)perylene Phenanthrene
Fluoranthene Pyrene

Phenolic Compounds – EPA 8270 SIM 

Pentachlorophenol 

_____________________________ 

*Co-elutes with benz(b)fluoranthene

Target reporting limits: PAHs = 0.0033 µg/L, PCP = 0.3 µg/L 

 LJ 13573

U1 SAMPLE
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Page 1 of 1 
3/12/2015 
C:\Users\Chris.Leaf\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\RSAHRD6S\Table 3‐4 MCES Effluent 
Monitoring Parameters.docx 

Table 3-4 

MCES Effluent Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

Semivolatile Organic Compounds – EPA 8270 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

General Chemistry 

Chemical Oxygen Demand – SM 5220 C 
Oil and Grease – EPA 1664 
Total suspended Solids – SM 2540 D 
pH – SM 4500-H+ B 

Note:  

Analysis of 2,3,7,8-tetrachlorodibenzo-p-dioxin is required only once, between January and 

March 2016, for the MCES Industrial Discharge Permit (Special Discharges) Number 2013, 

effective  November 1, 2015, through October 31, 2018.   

LJ13590

TANK EFFLUENT
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G 
Cooler Receipt and Preservation Form 

D ~~~·9'1 Client -~---· Yl';;r;Y><-<-:Y' '"'fr Service RequestKJ6 ___ __c_ _ _:_u'--'----c:--

Received: 01-f s·-fb Opened: '1- r?,-( G By: e&-- Unloaded: q-, 3-·/G, By: c 2_ 

I. Samples were received via? USPS 

2. Samples were received in: (circle) 

3. Were custody seals on coolers? 

If present, were custody seals intact? 

Wx 
fo3) 

NA 

G 
Corr. 

UPS 

Box 

N 

N 

DilL PDX Courier Ham/ Delivered 

Envelope Other .---····""""C"--

lfyes, how many and where? J · f;._._J v j[_. ______ _ 
NA 

If present, were they signed and dated? cU N 

. ·· Cooler/COC.ID 
.. 

Tracking Number ! ___ Thermometer Raw Corrected. Raw Corrected 
CoolarTemp CoolerT&m Tf!mo Blank Temo Blattk ··Factor ··.· ID • ·.· · · NA " NA Filed 

"3 .I 30 __ ,_ -- -o .\ ~hl 70Co 333/ 

4. Packing material: Inserts Buggies B~ Gel Packs ~ Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate maior discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

I I. Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

Sample 10 on Bottle Sample ID on COC Identified bv: 

<;,1(7~ 

NA ~ N 

NA C( N 

NA ~ N 

NA c,) N 

NA v/ N 

NA c;J N 

®. y N 

Gk y N 

Bottle Count Out of Head- Volume Reagent Lot 
SampleiD Bottle Type Temp space Broke pH Reagent added Number Initials Time 

I 
: ' i I I ' I 
I 

' 
i 
i 

Notes, Discrepancies, & Resolutions: __________________________________ _ 

7125116 Page __ of.. __ _ 
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ALS Environmental—Kelso Laboratory 
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Client:

09/13/16

K1610781

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project: 09/12/16

Oil and Grease, Total (HEM)

Basis:
Units: mg/L

NA
1664A
MethodPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MRLResult Q

Tank Effluent 09/27/16 10:30 9/27/1615.3  UNDK1610781-001
Method Blank 09/27/16 10:30 9/27/1615.0  UNDK1610781-MB1

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/28/2016 12:32:15 PM 16-0000392514 rev 00Superset Reference:
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QA/QC Report

mg/L
K1610233-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Oil and Grease, Total (HEM)
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/232701102016270
Water

Service Request:

Date Analyzed:
Date Received:

K1610781

09/27/16
N/A

Date Collected: N/A

Method
1664A

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610233-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/27/16Date Extracted:

Oil and Grease, Total (HEM) ND U 51.3 57.1 90 78-114

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  9/28/2016 12:32:15 PM 16-0000392514 rev 00Superset Reference:
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Duplicate Lab Control Sample
K1610781-DLCS2

Lab Control Sample
K1610781-LCS2

Analyte Name

K1610781
Date Analyzed:
Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
General Chemistry Parameters

Analysis Method:
Prep Method:

1664A
Method NA

mg/L
Basis:
Units:

Analysis Lot: 516119

09/27/16

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

09/27/16Date Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

51.7 60.0Oil and Grease, Total (HEM) 20<1 78-11486 60.051.4 86 

16-0000392514 rev 00Superset Reference:Printed  9/28/2016 12:32:15 PM
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Client:

09/13/16

K1610781

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project: 09/12/16

Solids, Total Suspended (TSS)

Basis:
Units: mg/L

NA
SM 2540 D
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Effluent 09/19/16 13:3815.0  UNDK1610781-001
Method Blank 09/19/16 13:3815.0  UNDK1610781-MB1
Method Blank 09/19/16 13:3815.0  UNDK1610781-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/28/2016 12:32:15 PM 16-0000392514 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Barr Engineering Company
Joslyn/232701102016270
Water

SM 2540 D
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1610781
09/12/16
09/13/16

mg/L
NA

Replicate Sample Summary
Solids, Total Suspended (TSS)

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

NC 5.0 ND U ND U NC 10Tank Effluent K1610781-001DUP 09/19/16
<1 10 193 192 193 10Batch QC K1610931-006DUP 09/19/16

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  9/28/2016 12:32:15 PM 16-0000392514 rev 00Superset Reference:
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Sample Name

K1610781
Date Analyzed:
Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Solids, Total Suspended (TSS)

Analysis Method:
Prep Method:

SM 2540 D
None NA

mg/L
Basis:
Units:

Analysis Lot: 514780

09/19/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11598 141138K1610781-LCS1

16-0000392514 rev 00Superset Reference:Printed  9/28/2016 12:32:16 PM
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Client:

09/13/16

K1610781

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project: 09/12/16

pH

Basis:
Units: pH Units

NA
SM 4500-H+ B
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Effluent 09/13/16 19:001-7.43 HK1610781-001

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/28/2016 12:32:16 PM 16-0000392514 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/232701102016270
Barr Engineering Company Service Request: K1610781

NADate Collected:
Date Received: NA

09/13/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC pH Units
Basis:
Units:

K1610739-001 NALab Code:
Sample Name:

RPD LimitMRLAnalysis Method RPD

Duplicate 
Sample

K1610739-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

pH <1 - 7.34 7.36 7.35 20SM 4500-H+ B

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  9/28/2016 12:32:16 PM 16-0000392514 rev 00Superset Reference:
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Sample Name

K1610781
Date Analyzed:
Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
pH

Analysis Method:
Prep Method:

SM 4500-H+ B
None NA

pH Units
Basis:
Units:

Analysis Lot: 513991

09/13/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11599 8.328.27K1610781-LCS1

16-0000392514 rev 00Superset Reference:Printed  9/28/2016 12:32:16 PM
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Client:

09/13/16

K1610781

Date Received:
Date Collected:

Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project: 09/12/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/L

NA
SM 5220 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Effluent 09/26/16 10:0015.012.4K1610781-001
Method Blank 09/26/16 10:0015.0  UNDK1610781-MB1

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/28/2016 12:32:16 PM 16-0000392514 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/232701102016270
Barr Engineering Company Service Request: K1610781

NADate Collected:
Date Received: NA

09/26/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1610528-001 NALab Code:
Sample Name:

RPD LimitMRL
Analysis 
Method RPD

Duplicate 
Sample

K1610528-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 16 50 662 565 613 20SM 5220 C

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  9/28/2016 12:32:16 PM 16-0000392514 rev 00Superset Reference:
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QA/QC Report

mg/L
K1610528-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Duplicate Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/232701102016270
Water

Service Request:

Date Analyzed:
Date Received:

K1610781

09/26/16
N/A

Date Collected: N/A

None
SM 5220 C

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1610528-001MS K1610528-001DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Chemical Oxygen Demand (COD) 662 2070 1000 141 *1520 1000 86 80-128 31* 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  9/28/2016 12:32:16 PM 16-0000392514 rev 00Superset Reference:
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Sample Name

K1610781
Date Analyzed:
Service Request:

Water
Joslyn/232701102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 515813

09/26/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-11799 121119K1610781-LCS1

16-0000392514 rev 00Superset Reference:Printed  9/28/2016 12:32:16 PM
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Analytical Results

Barr Engineering Company K1610781

K1610781-001

ug/L

NA

Tank Effluent

09/12/2016

09/13/2016

Joslyn/232701102016270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

10 09/19/161 KWG160834009/23/16UNDNaphthalene

10 09/19/161 KWG160834009/23/16UND2-Methylnaphthalene

10 09/19/161 KWG160834009/23/16UNDAcenaphthylene

10 09/19/161 KWG160834009/23/1637Acenaphthene

10 09/19/161 KWG160834009/23/1612Fluorene

10 09/19/161 KWG160834009/23/16UNDPhenanthrene

10 09/19/161 KWG160834009/23/16UNDAnthracene

50 09/19/162 KWG160834009/25/16D260Pentachlorophenol

10 09/19/161 KWG160834009/23/16U *NDFluoranthene

10 09/19/161 KWG160834009/23/16UNDPyrene

10 09/19/161 KWG160834009/23/16UNDBenz(a)anthracene

10 09/19/161 KWG160834009/23/16UNDChrysene

10 09/19/161 KWG160834009/23/16UNDBenzo(b)fluoranthene

10 09/19/161 KWG160834009/23/16UNDBenzo(k)fluoranthene

10 09/19/161 KWG160834009/23/16UNDBenzo(a)pyrene

10 09/19/161 KWG160834009/23/16UNDIndeno(1,2,3-cd)pyrene

10 09/19/161 KWG160834009/23/16UNDDibenz(a,h)anthracene

10 09/19/161 KWG160834009/23/16UNDBenzo(g,h,i)perylene

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

49-109 Acceptable2-Fluorobiphenyl 09/23/1667

36-129 Acceptable2,4,6-Tribromophenol 09/23/1679

29-136 AcceptableTerphenyl-d14 09/23/1684

Comments:

1of1Page15:14:2909/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR192326u:\Stealth\Crystal.rpt\Form1mNew.rpt

Page 29 of 37



Analytical Results

Barr Engineering Company K1610781

KWG1608340-3

ug/L

NA

Method Blank

NA

NA

Joslyn/232701102016270

Water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

9.5 09/19/161 KWG160834009/23/16UNDNaphthalene

9.5 09/19/161 KWG160834009/23/16UND2-Methylnaphthalene

9.5 09/19/161 KWG160834009/23/16UNDAcenaphthylene

9.5 09/19/161 KWG160834009/23/16UNDAcenaphthene

9.5 09/19/161 KWG160834009/23/16UNDFluorene

9.5 09/19/161 KWG160834009/23/16UNDPhenanthrene

9.5 09/19/161 KWG160834009/23/16UNDAnthracene

24 09/19/161 KWG160834009/23/16UNDPentachlorophenol

9.5 09/19/161 KWG160834009/23/16U *NDFluoranthene

9.5 09/19/161 KWG160834009/23/16UNDPyrene

9.5 09/19/161 KWG160834009/23/16UNDBenz(a)anthracene

9.5 09/19/161 KWG160834009/23/16UNDChrysene

9.5 09/19/161 KWG160834009/23/16UNDBenzo(b)fluoranthene

9.5 09/19/161 KWG160834009/23/16UNDBenzo(k)fluoranthene

9.5 09/19/161 KWG160834009/23/16UNDBenzo(a)pyrene

9.5 09/19/161 KWG160834009/23/16UNDIndeno(1,2,3-cd)pyrene

9.5 09/19/161 KWG160834009/23/16UNDDibenz(a,h)anthracene

9.5 09/19/161 KWG160834009/23/16UNDBenzo(g,h,i)perylene

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

49-109 Acceptable2-Fluorobiphenyl 09/23/1671

36-129 Acceptable2,4,6-Tribromophenol 09/23/1665

29-136 AcceptableTerphenyl-d14 09/23/16102

Comments:

1of1Page15:14:3309/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR192326u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1610781

Low

Water

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Semi-Volatile Organic Compounds by GC/MS

EPA 3520C

Analysis Method: 8270D

Sur1 Sur2 Sur3

Percent

K1610781-001Tank Effluent 67 79 84

KWG1608340-3Method Blank 71 65 102

KWG1608340-1Lab Control Sample 72 83 71

KWG1608340-2Duplicate Lab Control Sample 72 85 79

Form 2A - OrganicPrinted: 09/27/2016 15:14:38 1 of 1

Surrogate Recovery Control Limits (%)

49-109

36-129

29-136

2-Fluorobiphenyl

2,4,6-Tribromophenol

Terphenyl-d14

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR192326SuperSet Reference:

Sur1

Sur2

Sur3

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1608340-2

Barr Engineering Company K1610781

8270D

ug/L

NA

Lab Control Sample

KWG1608340-1

Semi-Volatile Organic Compounds by GC/MS

KWG1608340

Water

Low

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

09/19/2016

09/23/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

64-98100 69 30Naphthalene 100 73 773.4 68.7

66-101100 74 302-Methylnaphthalene 100 80 779.9 74.3

69-105100 72 30Acenaphthylene 100 75 575.2 71.7

69-108100 79 30Acenaphthene 100 75 575.1 78.5

65-113100 86 30Fluorene 100 87 086.8 86.4

67-113100 81 30Phenanthrene 100 82 182.1 80.9

69-114100 82 30Anthracene 100 80 280.2 81.6

60-113100 73 30Pentachlorophenol 100 67 966.5 72.9

69-123* 100 71 30Fluoranthene 100 67 766.9 71.5

61-121100 79 30Pyrene 100 73 972.7 79.2

72-117100 80 30Benz(a)anthracene 100 79 179.3 80.0

71-113100 83 30Chrysene 100 78 778.1 83.5

72-116100 84 30Benzo(b)fluoranthene 100 81 480.9 84.3

71-113100 86 30Benzo(k)fluoranthene 100 82 582.1 86.4

72-115100 81 30Benzo(a)pyrene 100 79 279.3 80.7

70-120100 87 30Indeno(1,2,3-cd)pyrene 100 82 682.2 87.3

68-120100 89 30Dibenz(a,h)anthracene 100 87 386.6 88.8

67-120100 88 30Benzo(g,h,i)perylene 100 85 484.8 87.9

Form 3C - OrganicPrinted: 09/27/2016 15:14:42 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR192326SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt
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Analytical Results

Barr Engineering Company K1610781

K1610781-002

ug/L

NA

U1

09/12/2016

09/13/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 09/19/161 KWG160834409/21/160.0050Naphthalene

0.0033 09/19/161 KWG160834409/21/16UND2-Methylnaphthalene

0.0033 09/19/161 KWG160834409/21/16UNDAcenaphthylene

0.0033 09/19/161 KWG160834409/21/160.0040Acenaphthene

0.0033 09/19/161 KWG160834409/21/160.0067Fluorene

0.0033 09/19/161 KWG160834409/21/16UNDPhenanthrene

0.0033 09/19/161 KWG160834409/21/160.011Anthracene

0.0033 09/19/161 KWG160834409/21/160.0053Fluoranthene

0.0033 09/19/161 KWG160834409/21/16 *0.0085Pyrene

0.0033 09/19/161 KWG160834409/21/16U *NDBenz(a)anthracene

0.0033 09/19/161 KWG160834409/21/16U *NDChrysene

0.0033 09/19/161 KWG160834409/21/16U *NDBenzo(b)fluoranthene†

0.0033 09/19/161 KWG160834409/21/16U *NDBenzo(k)fluoranthene

0.0033 09/19/161 KWG160834409/21/16U *NDBenzo(a)pyrene

0.0033 09/19/161 KWG160834409/21/16UNDIndeno(1,2,3-cd)pyrene

0.0033 09/19/161 KWG160834409/21/16UNDDibenz(a,h)anthracene

0.0033 09/19/161 KWG160834409/21/16UNDBenzo(g,h,i)perylene

0.29 09/19/161 KWG160834409/21/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 09/21/1664

39-123 AcceptableFluoranthene-d10 09/21/1678

10-136 Acceptable2,4,6-Tribromophenol 09/21/1690

22-127 AcceptableTerphenyl-d14 09/21/1682

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:17:5909/29/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR192425u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1610781

KWG1608344-3

ug/L

NA

Method Blank

NA

NA

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 09/19/161 KWG160834409/21/16UNDNaphthalene

0.0033 09/19/161 KWG160834409/21/16UND2-Methylnaphthalene

0.0033 09/19/161 KWG160834409/21/16UNDAcenaphthylene

0.0033 09/19/161 KWG160834409/21/16UNDAcenaphthene

0.0033 09/19/161 KWG160834409/21/16UNDFluorene

0.0033 09/19/161 KWG160834409/21/16UNDPhenanthrene

0.0033 09/19/161 KWG160834409/21/16UNDAnthracene

0.0033 09/19/161 KWG160834409/21/16UNDFluoranthene

0.0033 09/19/161 KWG160834409/21/16U *NDPyrene

0.0033 09/19/161 KWG160834409/21/16U *NDBenz(a)anthracene

0.0033 09/19/161 KWG160834409/21/16U *NDChrysene

0.0033 09/19/161 KWG160834409/21/16U *NDBenzo(b)fluoranthene†

0.0033 09/19/161 KWG160834409/21/16U *NDBenzo(k)fluoranthene

0.0033 09/19/161 KWG160834409/21/16U *NDBenzo(a)pyrene

0.0033 09/19/161 KWG160834409/21/16UNDIndeno(1,2,3-cd)pyrene

0.0033 09/19/161 KWG160834409/21/16UNDDibenz(a,h)anthracene

0.0033 09/19/161 KWG160834409/21/16UNDBenzo(g,h,i)perylene

0.29 09/19/161 KWG160834409/21/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 09/21/1671

39-123 AcceptableFluoranthene-d10 09/21/1683

10-136 Acceptable2,4,6-Tribromophenol 09/21/1692

22-127 AcceptableTerphenyl-d14 09/21/1680

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:18:0309/29/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR192425u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1610781

Low

Ground water

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1610781-002U1 64 78 D90 82

KWG1608344-3Method Blank 71 83 D92 80

KWG1608344-1Lab Control Sample D78 99 D D109 D97

KWG1608344-2Duplicate Lab Control Sample D77 97 D D108 D94

Form 2A - OrganicPrinted: 09/29/2016 12:18:08 1 of 1

Surrogate Recovery Control Limits (%)

28-125

39-123

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 22-127

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR192425SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1608344-2

Barr Engineering Company K1610781

8270D SIM

ug/L

NA

Lab Control Sample

KWG1608344-1

Polynuclear Aromatic Hydrocarbons

KWG1608344

Ground water

Low

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

09/19/2016

09/21/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

59-952.50 68 30Naphthalene 2.50 65 51.62 1.71

42-1082.50 67 302-Methylnaphthalene 2.50 62 81.54 1.67

61-1022.50 70 30Acenaphthylene 2.50 67 51.67 1.76

58-982.50 68 30Acenaphthene 2.50 65 51.62 1.70

59-972.50 70 30Fluorene 2.50 68 41.69 1.75

61-1002.50 67 30Phenanthrene 2.50 66 11.66 1.68

65-982.50 69 30Anthracene 2.50 67 31.68 1.73

63-1062.50 72 30Fluoranthene 2.50 70 31.76 1.80

64-104** 2.50 59 30Pyrene 2.50 59 01.47 1.48

67-96** 2.50 64 30Benz(a)anthracene 2.50 63 21.57 1.60

67-105** 2.50 66 30Chrysene 2.50 64 21.61 1.65

69-104** 2.50 65 30Benzo(b)fluoranthene 2.50 64 21.60 1.63

68-108** 2.50 64 30Benzo(k)fluoranthene 2.50 63 21.57 1.60

68-107** 2.50 64 30Benzo(a)pyrene 2.50 63 11.57 1.59

61-1152.50 75 30Indeno(1,2,3-cd)pyrene 2.50 76 11.89 1.87

54-1182.50 68 30Dibenz(a,h)anthracene 2.50 76 111.90 1.71

61-1102.50 67 30Benzo(g,h,i)perylene 2.50 67 01.66 1.67

10-12310.0 102 30Pentachlorophenol 10.0 103 110.3 10.2

Form 3C - OrganicPrinted: 09/29/2016 12:18:12 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR192425SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt
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October 31, 2016 Analytical Report for Service Request No: K1612456

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 14, 2016

RE: Joslyn / 23/27-1102016270

Dear Terri,

K1612456.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 48

Chris.Leaf
Chris Leaf



www.alsglobal.com
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1612456 
Project: Joslyn/ 23/27-1102016270 Date Received: 10/14/16 
Sample Matrix: Ground Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Duplicate (DUP), 
Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), and 
Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 
 
Sample Receipt 
 
Fourteen ground water samples were received for analysis at ALS Environmental on 10/14/16.  The samples were 
received in good condition and consistent with the accompanying chain of custody form.  The samples were stored 
in a refrigerator at 4ºC upon receipt at the laboratory. 
 
General Chemistry Parameters 
 
No anomalies associated with the analysis of these samples were observed. 
 
Semivolatile Organic Compounds by EPA Method 8270 
 
No anomalies associated with the analysis of these samples were observed. 
 
Polynuclear Aromatic Hydrocarbons by EPA Method 8270 
 
Calibration Verification Exceptions: 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1021F002.D: Benzo(g,h,i)perylene.  In accordance with the EPA Method, 80% or more of the CCV analytes 
must pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The 
CCV met these criteria. The quality of the sample data was not significantly affected.  No further corrective action 
was required. 
 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1024F002.D: Indeno(1,2,3-cd)pyrene.  In accordance with the EPA Method, 80% or more of the CCV 
analytes must pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining 
analytes.  The CCV met these criteria. The quality of the sample data was not significantly affected.  No further 
corrective action was required. 
 
Surrogate Exceptions: 
The control criteria were exceeded for Terphenyl-d14 in sample U2A due to matrix interferences. The presence of 
non-target background components prevented adequate resolution of the surrogate. Accurate quantitation was not 
possible. No further corrective action was appropriate.  
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Approved by______________________________________________ 
 

The control criteria were exceeded for Fluoranthene-d10 in sample W255 due to matrix interferences. The presence 
of non-target background components prevented adequate resolution of the surrogate. Accurate quantitation was not 
possible. No further corrective action was appropriate.  
 
Elevated Detection Limits: 
Several field samples required dilutions due to the presence of elevated levels of target analytes.  The reporting 
limits were adjusted to reflect the dilution. 
 
No other anomalies associated with the analysis of these samples were observed. 
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Vi JI o\ 11.tt;l; 
Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested COC Number: 52023 0 KS OMO DWI Water Soil - D Ann Arbor D Duluth 0 Jefferson City 0 Ml OND Other: coc j of :2 
~ D Bismarck 0 Hibbing ~inneapolis iii¢ MN OSD 

INVOICE TO 
Matrix Code: Preservative Code: 

REPORT TO 
GW = Groundwater A = None 

Company: t°?A1!..I- Cr,. · Company: /fM-d- - ~ SW = Surface Water B = HCI C.hi,.. w WW= Waste Water c = HN03 v if z c 
Address: Address: 

2 DW = Drinking Water D = HiS04 
' s = Soil/Solid Name: Name: c E = NaOH 
>- 0 

u SD = Sediment F = MeOH 
email: email; a - 0 = Other G = NaHS04 

"' 0 H = Na 2 S2 03 
Copy to: datamgt@barr.com ~O. ::;; ~ I = Ascorbic Add 

........ QJ \J ~ 

Project Name: JoSL'/tJ Barr Project No: ,;l3 2. 7 //0 2.t:''" ~ 70 "' .0 0 31 J = NH,CI 
::;; E ~ 0 K = Zn Acetate 

ii.fl "' Sample Depth Collection Collection E * 0 = Other 

Location Unit Date Time 
Matrix 

~ 3A Start Stop (m./ft. Code Preservative Code 
(mm/dd/yyyy) (hh:mm) w 

~ "' or in.) "' Field Filtered Y /N 

l. 
t{ 12 I I /C) 11 lz. CI(,, GiJ i '?J-13 I oc;oo {/}f),;_i£ 

2. uz.A I I I CJ'i/tJ 
3. Wl.Ss I / 0920 
4. u5 I I / oqJO 
5. 

{At/ JJ I I 091/0 
6. 

{;Jl . .55 I/ I 099 
7. u.& tJ / 

I /llt)iJ § 
8. u 7;J I I ~ 

/t:J/IJ & 
9. ui/ / ~ 

/rJZ.D " 
I 

~ 
~ 

g 
10. 

tv1 - I 
.I I j - ' • I ~ 

0 

BARR USE ONLY Relinquished by:s:/i - On Ice? at Time 
Rec~- ~YSi'.,_ £. _ Date cl me 1j 

{7) N /(J' J J(.. ii./IJO ifrf4i6 "1. <.,, u 

Sampled by: )1>.J: ell?~ 0 
Relinquished by: On Ice? •Date Time Received by: - Date Time c 

Barr Proj. Manager: JLfJ.Ja- J! 
y N :;; 

Barr DQ Manager: TAO ~ederal Express Air Bill Number: Requested Due Date: 
~ 

Samples Shipped VIA: D Courier D Sampler " 2 
Lab Name: [;P,5 0 Other: D Standard Turn Around Time 0 

~ 
Lab Location: f'./!i..5{;' , v-IA Temperature on Receipt (°C): Custody Seal Intact? 0 Y ON DNone 

D Rush 
Lab WO: (mm/dd/yyyy) " ± 

Distribution - White-Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
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Barr Engineering Co. Chain of Custody Sample Origination State: 

D KS OMO DWI 
f----A_n_a.:.ly_si_s ~R-eq.:.u_e_st_e_d ___ -1 COC Number: 

Water Soil 52024 
Im' D Ann Arbor 
~ D Bismarck 

D Duluth 
D Hibbing 

REPORT TO 

Company: 

Address: v 

D Jefferson City 
ll51 Minneapolis 

Company: 

Address: 

0 MI D ND Other: 
'Ill MN 0 SD 

INVOICE TO 

v 

~ 

" z c 

!-------------------!--------------------~~ 
~ 

c 
> 0 Name: Name: 

!-------------------!--------------------~ u 
email: email: J 
!-------------------!--------------------~~ 0 ~ 
,__c_o_p_y_t_o_:_d_a_ta_m_g_t_@_b_ar_r_c_o_m__, _____ -.-_P._o_. _____________ ~-----;~ ~ \J ~'-.! <'.! 

Project Name: JbSL\./t-J Barr Project No: .23 27/JO ;loll., J:l,70 ~ E I:> C'~ 1-_ _; ____ ..::;..:::..:~+------..L--.....;_; __ i.:::..=-:...:..;..;,....;;_;...,;; __ ..,.. __ ~ ~ "' ·~ "''\:> 

Location 

2. 

3. 5;A 
4. 

'S '.?-
5. 

6. 

7. 

• Sample Depth Collection Collection E z ir. ~ !01\..: 
Matrix 

Start 
Unit 

Stop (m./ft. 
or in.) 

I I 

I I j 

j I 
I J 

' 

Date Time Code .2 ~ 11! Pt f> D 
(mm/dd/yyyy) (hh:mm) ~ ,?. ,;· N JJ· • 

;0/11/201/p GW ). r I f 

D"/15 

,, 

~ 

31 
0 
"' 
* 

coc ,)._ ~ ___ of __ _ 

Matrix Code: 

GW = Groundwater 
SW= Surface Water 
WW= Waste Water 
DW= Drinking Water 
s = Soil/Solid 

SD = Sediment 
0 = Other 

Preservative Code 

Field Filtered Y /N 

' 

Preservative Code: 

A = None 
B = HCI 
c = HN0 3 

D = H2504 
E = Na OH 
f = Me OH 
G = NaHS04 
H = Na2S 2 03 
I = Ascorbic Add 
J = NH,CI 
K = Zn Acetate 
0 = Other 

~ 

1---------------+---+---+---+------+------+---->--+--+-+--t~+--+-+--+--+-+--t-t---+-+------------------t~ 

~ 8. 
~ 

1---------------+---+---+----+------+------+---->--+--+-+--t-+--+-+--+--+-+--t-f---+-+------------~-----t~ 
9. ~ 

1---------------+---+---f-----+------+------+----<--+--+-+--t-+--+-+--+--+-+---+--tf---+-+------------------t~ 
10. E 

~ 

l-------B-A_R_R_U~SE_O_N_L_Y ___ .._~--i----'---"'----~-.1---~,-----'-,.--,!---''"-'-r+-:!---'--',--'---'-'---+--'---'---'-~------.---:D~a~te~-.-~~T~im-e----lf 
Sampled by: Sb} b-ic+-t;, <f~'O o 

Date Time c: 
Barr Proj. Manager: j1_1J1iI ~ 
t-:---=-::--:-:----=---~~=----~~--1-~~~~~~~--!,'._:_l_~_[_~---l-~-,--~~~~-..-__J~~...L~---I 

Barr DQ Manager: 4!40 Requested Due Date: ~ 
Lab Name: c, .AL" 0 Standard Turn Around Time ::? 

,~., ~ 

lab Location: 1rl et.Si), W.4 Lab WO: Temperature on Receipt {°C): Custody Seal Intact? 0 Y 0 N D None O Rush -,~m-m~td~dt~yyyy-1 ~ 
"--------'---~'-----~~~ ..... ~--~-~~---~---~--~~~~~~~--"""--------------.._~~~~~-"""------'I 
Distribution - White-Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
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8 pct1L::_ 

Client BARR 
Received: (0 -(L( - f {; 

Cooler Receipt and Preservation Form 

___ Service Request KJ6_,_/-=1J/5h'--'c=-·-=--------

Opened: ro -rl-f-(6 By: eg Unloaded: 10 ~r4_1~ By: ~ 

e UPS 

Box Envelope Other:__ _________ _ 

DHL PDX Courier Hand Delivered I. Samples were received via? USPS 

2. Samples were received in: (circle) NA 

3. Were custody seals on coo.lers? NA y 6 If yes, how many and where? _____________ _ 

If present, were custody seals intact? y N If present, were they signed and dated? y N 

- Cortected 
T< 

Cooler/COC ID 
NA 

Tncklng Number 
NAI Flied 

4. ·Packing material: C!!!!!Jfe' Baggies Bubble Wrap Gel Packs Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? NA CY N 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. NA Q N 
If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA d N 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA oJ N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below NA 

NA G N 

&l N 

11. Were VOA vials received without headspace? Indicate in the table below. ~ y N 

12. Was CI2/Res negative? ~ y N 

Samllle ID on BOttle Samole ID on COC Identified bv: 

Bottle Count Out of Head- Volume Reagent Lot 
Sample ID Bottl.e Tyoe Temp srui.ce Broke pH Reagent added Number Initials Tnne 

'Votes, Discrepancies, & Resolutions: _____________________________________ _ 

At rn -

~H0~!~9LD TIMF 
~ ~'"'*'··, 

7125116 Page __ ol __ 

Page 12 of 48



Table 3-4 

MCES Effluent Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

Semivolatile Organic Compounds - EPA 8270 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

General Chemistry 

Chemical Oxygen Demand - SM 5220 C 
Oil and Grease- EPA 1664 
Total suspended Solids - SM 2540 D 
pH (field parameter) 

Note: 

Analysis of 2,3,7,8-tetrachlorodibenzo-p-dioxin is required only once, between January and 
March 2016, for the MCES Industrial Discharge Permit (Special Discharges) Number 2013, 
effective November 1, 2015, through October 31, 2018. 

Page 1of1 
3/12/2015 
C:\Users\tao\AppData \Local\Microsoft\ Windows\ Temporary Internet Files\Content.Outlook\SP96T\CK\ Table 3-4 MCES Effluent Monitoring 
Parameters.docx 
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Table 3-13 

Groundwater Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

PAH Compounds - EPA 8270 SIM 

Carcinogenic PAHs 

Benzo( a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(a)pyrene 

Noncarcinogenic PAHs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Fluoranthene 

lndeno(1,2,3,cd)pyrene 
Benzo(k)fluoranthene 
Dibenzo( ah)anthracene 
Benzo(j)fluoranthene• 

Fluorene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Phenolic Compounds - EPA 8270 SIM 

Pentachlorophenol 

•co-elutes with benz(b)fluoranthene 

Target reporting limits: PAHs = 0.0033 µg/L, PCP= 0.3 µg/L 

Page 1 of 1 
07/22/20 l 6 
P \Mpls\23 MN\27\2327110\WorkFiles\annual reports\2016 Annual Report\Tables\Table 3-13 GW Monitoring Parameters.docx 
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Client:

10/14/16

K1612456

Date Received:
Date Collected:

Service Request:

Ground Water
Joslyn/23/27-1102016270
Barr Engineering Company

Sample Matrix:
Project: 10/11/16

Oil and Grease, Total (HEM)

Basis:
Units: mg/L

NA
1664A
MethodPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MRLResult Q

Tank Effluent 10/24/16 16:00 10/21/1615.0  UNDK1612456-011
Method Blank 10/24/16 16:00 10/21/1615.0  UNDK1612456-MB1

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/25/2016 3:52:57 PM 16-0000396686 rev 00Superset Reference:
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QA/QC Report

mg/L
K1612264-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Oil and Grease, Total (HEM)
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/23/27-1102016270
Ground Water

Service Request:

Date Analyzed:
Date Received:

K1612456

10/24/16
N/A

Date Collected: N/A

Method
1664A

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1612264-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/21/16Date Extracted:

Oil and Grease, Total (HEM) ND U 63.8 69.8 91 78-114

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  10/25/2016 3:52:57 PM 16-0000396686 rev 00Superset Reference:
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Duplicate Lab Control Sample
K1612456-DLCS3

Lab Control Sample
K1612456-LCS3

Analyte Name

K1612456
Date Analyzed:
Service Request:

Ground Water
Joslyn/23/27-1102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
General Chemistry Parameters

Analysis Method:
Prep Method:

1664A
Method NA

mg/L
Basis:
Units:

Analysis Lot: 520036

10/24/16

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

10/21/16Date Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

56.1 60.0Oil and Grease, Total (HEM) 202 78-11496 60.057.5 93 

16-0000396686 rev 00Superset Reference:Printed  10/25/2016 3:52:57 PM
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Client:

10/14/16

K1612456

Date Received:
Date Collected:

Service Request:

Ground Water
Joslyn/23/27-1102016270
Barr Engineering Company

Sample Matrix:
Project: 10/11/16

Solids, Total Suspended (TSS)

Basis:
Units: mg/L

NA
SM 2540 D
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Effluent 10/17/16 14:1415.0  UNDK1612456-011
Method Blank 10/17/16 14:1415.0  UNDK1612456-MB1
Method Blank 10/17/16 14:1415.0  UNDK1612456-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/25/2016 3:52:57 PM 16-0000396686 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Ground Water

Joslyn/23/27-1102016270
Barr Engineering Company Service Request: K1612456

NADate Collected:
Date Received: NA

10/17/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1612478-003 NALab Code:
Sample Name:

RPD LimitMRLAnalysis Method RPD

Duplicate 
Sample

K1612478-
003DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Solids, Total Suspended (TSS) NC 5.0 ND U ND U NC 10SM 2540 D

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  10/25/2016 3:52:57 PM 16-0000396686 rev 00Superset Reference:
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Sample Name

K1612456
Date Analyzed:
Service Request:

Ground Water
Joslyn/23/27-1102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Solids, Total Suspended (TSS)

Analysis Method:
Prep Method:

SM 2540 D
None NA

mg/L
Basis:
Units:

Analysis Lot: 519154

10/17/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11595 141134K1612456-LCS1

16-0000396686 rev 00Superset Reference:Printed  10/25/2016 3:52:57 PM
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Client:

10/14/16

K1612456

Date Received:
Date Collected:

Service Request:

Ground Water
Joslyn/23/27-1102016270
Barr Engineering Company

Sample Matrix:
Project: 10/11/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/L

NA
SM 5220 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

Tank Effluent 10/24/16 13:0015.017.5K1612456-011
Method Blank 10/24/16 13:0015.0  UNDK1612456-MB1
Method Blank 10/24/16 13:0015.0  UNDK1612456-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/25/2016 3:52:58 PM 16-0000396686 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Barr Engineering Company
Joslyn/23/27-1102016270
Ground Water

SM 5220 C
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1612456
10/11/16
10/14/16

mg/L
NA

Replicate Sample Summary
Chemical Oxygen Demand (COD)

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

2 5.0 87.1 85.6 86.3 20Batch QC K1612451-001DUP 10/24/16
12 5.0 17.5 15.5 16.5 20Tank Effluent K1612456-011DUP 10/24/16

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  10/25/2016 3:52:58 PM 16-0000396686 rev 00Superset Reference:
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QA/QC Report

mg/L
K1612451-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Duplicate Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/23/27-1102016270
Ground Water

Service Request:

Date Analyzed:
Date Received:

K1612456

10/24/16
N/A

Date Collected: N/A

None
SM 5220 C

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1612451-001MS K1612451-001DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Chemical Oxygen Demand (COD) 87.1 185 100 98 190 100 103 80-128 3 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  10/25/2016 3:52:58 PM 16-0000396686 rev 00Superset Reference:
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QA/QC Report

mg/L
K1612456-011 Basis:Lab Code:

Units:Sample Name: Tank Effluent

Chemical Oxygen Demand (COD)
Duplicate Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/23/27-1102016270
Ground Water

Service Request:

Date Analyzed:
Date Received:

K1612456

10/24/16
10/14/16

Date Collected: 10/11/16

None
SM 5220 C

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1612456-011MS K1612456-011DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Chemical Oxygen Demand (COD) 17.5 131 100 114 128 100 110 80-128 3 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  10/25/2016 3:52:58 PM 16-0000396686 rev 00Superset Reference:
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Sample Name

K1612456
Date Analyzed:
Service Request:

Ground Water
Joslyn/23/27-1102016270
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 520214

10/24/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117105 121127K1612456-LCS1
Lab Control Sample 83-117105 121127K1612456-LCS2

16-0000396686 rev 00Superset Reference:Printed  10/25/2016 3:52:58 PM
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Analytical Results

Barr Engineering Company K1612456

K1612456-011

ug/L

NA

Tank Effluent

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

10 10/18/161 KWG160944910/22/16UNDNaphthalene

10 10/18/161 KWG160944910/22/16UND2-Methylnaphthalene

10 10/18/161 KWG160944910/22/16UNDAcenaphthylene

10 10/18/161 KWG160944910/22/1649Acenaphthene

10 10/18/161 KWG160944910/22/1618Fluorene

10 10/18/161 KWG160944910/22/16UNDPhenanthrene

10 10/18/161 KWG160944910/22/16UNDAnthracene

130 10/18/165 KWG160944910/22/16D330Pentachlorophenol

10 10/18/161 KWG160944910/22/16UNDFluoranthene

10 10/18/161 KWG160944910/22/16UNDPyrene

10 10/18/161 KWG160944910/22/16UNDBenz(a)anthracene

10 10/18/161 KWG160944910/22/16UNDChrysene

10 10/18/161 KWG160944910/22/16UNDBenzo(b)fluoranthene

10 10/18/161 KWG160944910/22/16UNDBenzo(k)fluoranthene

10 10/18/161 KWG160944910/22/16UNDBenzo(a)pyrene

10 10/18/161 KWG160944910/22/16UNDIndeno(1,2,3-cd)pyrene

10 10/18/161 KWG160944910/22/16UNDDibenz(a,h)anthracene

10 10/18/161 KWG160944910/22/16UNDBenzo(g,h,i)perylene

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

49-109 Acceptable2-Fluorobiphenyl 10/22/1681

36-129 Acceptable2,4,6-Tribromophenol 10/22/1699

29-136 AcceptableTerphenyl-d14 10/22/16114

Comments:

1of1Page09:23:0510/26/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193173u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 28 of 48



Analytical Results

Barr Engineering Company K1612456

KWG1609449-3

ug/L

NA

Method Blank

NA

NA

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Semi-Volatile Organic Compounds by GC/MS

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

10 10/18/161 KWG160944910/22/16UNDNaphthalene

10 10/18/161 KWG160944910/22/16UND2-Methylnaphthalene

10 10/18/161 KWG160944910/22/16UNDAcenaphthylene

10 10/18/161 KWG160944910/22/16UNDAcenaphthene

10 10/18/161 KWG160944910/22/16UNDFluorene

10 10/18/161 KWG160944910/22/16UNDPhenanthrene

10 10/18/161 KWG160944910/22/16UNDAnthracene

25 10/18/161 KWG160944910/22/16UNDPentachlorophenol

10 10/18/161 KWG160944910/22/16UNDFluoranthene

10 10/18/161 KWG160944910/22/16UNDPyrene

10 10/18/161 KWG160944910/22/16UNDBenz(a)anthracene

10 10/18/161 KWG160944910/22/16UNDChrysene

10 10/18/161 KWG160944910/22/16UNDBenzo(b)fluoranthene

10 10/18/161 KWG160944910/22/16UNDBenzo(k)fluoranthene

10 10/18/161 KWG160944910/22/16UNDBenzo(a)pyrene

10 10/18/161 KWG160944910/22/16UNDIndeno(1,2,3-cd)pyrene

10 10/18/161 KWG160944910/22/16UNDDibenz(a,h)anthracene

10 10/18/161 KWG160944910/22/16UNDBenzo(g,h,i)perylene

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

49-109 Acceptable2-Fluorobiphenyl 10/22/1683

36-129 Acceptable2,4,6-Tribromophenol 10/22/1688

29-136 AcceptableTerphenyl-d14 10/22/16109

Comments:

1of1Page09:23:0910/26/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193173u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 29 of 48



ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1612456

Low

Ground water

Joslyn/23/27-1102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Semi-Volatile Organic Compounds by GC/MS

EPA 3520C

Analysis Method: 8270D

Sur1 Sur2 Sur3

Percent

K1612456-011Tank Effluent 81 99 114

KWG1609449-3Method Blank 83 88 109

KWG1609449-1Lab Control Sample 70 92 90

KWG1609449-2Duplicate Lab Control Sample 90 102 93

Form 2A - OrganicPrinted: 10/26/2016 09:23:14 1 of 1

Surrogate Recovery Control Limits (%)

49-109

36-129

29-136

2-Fluorobiphenyl

2,4,6-Tribromophenol

Terphenyl-d14

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR193173SuperSet Reference:

Sur1

Sur2

Sur3

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt Page 30 of 48



Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1609449-2

Barr Engineering Company K1612456

8270D

ug/L

NA

Lab Control Sample

KWG1609449-1

Semi-Volatile Organic Compounds by GC/MS

KWG1609449

Ground water

Low

Joslyn/23/27-1102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

10/18/2016

10/22/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

64-98100 89 30Naphthalene 100 73 2072.5 88.6

66-101100 86 302-Methylnaphthalene 100 70 2169.9 86.4

69-105100 93 30Acenaphthylene 100 79 1678.8 92.6

69-108100 96 30Acenaphthene 100 82 1582.0 95.7

65-113100 94 30Fluorene 100 85 985.4 93.6

67-113100 97 30Phenanthrene 100 92 592.0 97.2

69-114100 97 30Anthracene 100 90 790.4 96.5

60-113100 99 30Pentachlorophenol 100 88 1188.1 98.7

69-123100 107 30Fluoranthene 100 97 1096.8 107

61-121100 99 30Pyrene 100 97 396.5 99.5

72-117100 94 30Benz(a)anthracene 100 90 489.7 93.7

71-113100 91 30Chrysene 100 89 389.0 91.4

72-116100 86 30Benzo(b)fluoranthene 100 84 284.1 86.1

71-113100 86 30Benzo(k)fluoranthene 100 86 086.3 86.0

72-115100 88 30Benzo(a)pyrene 100 87 087.4 87.9

70-120100 93 30Indeno(1,2,3-cd)pyrene 100 92 191.9 92.6

68-120100 95 30Dibenz(a,h)anthracene 100 91 491.5 95.1

67-120100 95 30Benzo(g,h,i)perylene 100 95 095.1 95.0

Form 3C - OrganicPrinted: 10/26/2016 09:23:18 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR193173SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt Page 31 of 48



 

 

Polynuclear Aromatic Hydrocarbons 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 32 of 48



Analytical Results

Barr Engineering Company K1612456

K1612456-001

ug/L

NA

U12

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.033 10/18/1610 KWG160937110/21/16D2.9Naphthalene

0.033 10/18/1610 KWG160937110/21/16UND2-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D0.86Acenaphthylene

0.17 10/18/1650 KWG160937110/21/16D56Acenaphthene

0.17 10/18/1650 KWG160937110/21/16D23Fluorene

0.033 10/18/1610 KWG160937110/21/16D0.65Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D0.67Anthracene

0.033 10/18/1610 KWG160937110/21/16D4.5Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D1.9Pyrene

0.033 10/18/1610 KWG160937110/21/16UNDBenz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16UNDChrysene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

2.9 10/18/1610 KWG160937110/21/16D12Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1681

39-123 AcceptableFluoranthene-d10 10/21/1691

10-136 Acceptable2,4,6-Tribromophenol 10/21/1666

22-127 AcceptableTerphenyl-d14 10/21/1687

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:35:5410/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-002

ug/L

NA

U2A

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.034 10/18/1610 KWG160937110/21/16D0.066Naphthalene

0.034 10/18/1610 KWG160937110/21/16UND2-Methylnaphthalene

0.034 10/18/1610 KWG160937110/21/16D0.063Acenaphthylene

0.034 10/18/1610 KWG160937110/21/16D0.76Acenaphthene

0.034 10/18/1610 KWG160937110/21/16D0.050Fluorene

0.034 10/18/1610 KWG160937110/21/16D0.046Phenanthrene

0.034 10/18/1610 KWG160937110/21/16D0.11Anthracene

0.034 10/18/1610 KWG160937110/21/16D0.084Fluoranthene

0.034 10/18/1610 KWG160937110/21/16D0.10Pyrene

0.034 10/18/1610 KWG160937110/21/16D0.036Benz(a)anthracene

0.034 10/18/1610 KWG160937110/21/16D0.042Chrysene

0.034 10/18/1610 KWG160937110/21/16D0.035Benzo(b)fluoranthene†

0.034 10/18/1610 KWG160937110/21/16D0.034Benzo(k)fluoranthene

0.034 10/18/1610 KWG160937110/21/16D0.035Benzo(a)pyrene

0.034 10/18/1610 KWG160937110/21/16D0.035Indeno(1,2,3-cd)pyrene

0.034 10/18/1610 KWG160937110/21/16D0.036Dibenz(a,h)anthracene

0.034 10/18/1610 KWG160937110/21/16D *0.041Benzo(g,h,i)perylene

30 10/18/16100 KWG160937110/24/16D46Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1685

39-123 AcceptableFluoranthene-d10 10/21/16102

10-136 Acceptable2,4,6-Tribromophenol 10/21/1693

22-127 Outside Control LimitsTerphenyl-d14 10/21/16139

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:35:5810/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-003

ug/L

NA

W253

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0065 10/18/162 KWG160937110/24/16D0.028Naphthalene

0.0065 10/18/162 KWG160937110/24/16D0.0132-Methylnaphthalene

0.0065 10/18/162 KWG160937110/24/16D0.12Acenaphthylene

0.033 10/18/1610 KWG160937110/21/16D10Acenaphthene

0.0065 10/18/162 KWG160937110/24/16D1.4Fluorene

0.0065 10/18/162 KWG160937110/24/16D0.14Phenanthrene

0.0065 10/18/162 KWG160937110/24/16D0.049Anthracene

0.0065 10/18/162 KWG160937110/24/16D0.023Fluoranthene

0.0065 10/18/162 KWG160937110/24/16D0.012Pyrene

0.0065 10/18/162 KWG160937110/24/16UNDBenz(a)anthracene

0.0065 10/18/162 KWG160937110/24/16UNDChrysene

0.0065 10/18/162 KWG160937110/24/16UNDBenzo(b)fluoranthene†

0.0065 10/18/162 KWG160937110/24/16UNDBenzo(k)fluoranthene

0.0065 10/18/162 KWG160937110/24/16UNDBenzo(a)pyrene

0.0065 10/18/162 KWG160937110/24/16U *NDIndeno(1,2,3-cd)pyrene

0.0065 10/18/162 KWG160937110/24/16UNDDibenz(a,h)anthracene

0.0065 10/18/162 KWG160937110/24/16UNDBenzo(g,h,i)perylene

0.57 10/18/162 KWG160937110/24/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/24/1684

39-123 AcceptableFluoranthene-d10 10/24/1683

10-136 Acceptable2,4,6-Tribromophenol 10/24/1663

22-127 AcceptableTerphenyl-d14 10/24/1686

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:0210/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-004

ug/L

NA

U5

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.033 10/18/1610 KWG160937110/21/16D2.1Naphthalene

0.033 10/18/1610 KWG160937110/21/16D0.322-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D1.3Acenaphthylene

0.33 10/18/16100 KWG160937110/24/16D120Acenaphthene

0.33 10/18/16100 KWG160937110/24/16D57Fluorene

0.033 10/18/1610 KWG160937110/21/16D2.8Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D2.2Anthracene

0.033 10/18/1610 KWG160937110/21/16D18Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D8.1Pyrene

0.033 10/18/1610 KWG160937110/21/16D0.14Benz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16D0.052Chrysene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

5.7 10/18/1620 KWG160937110/24/16D16Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1679

39-123 AcceptableFluoranthene-d10 10/21/16104

10-136 Acceptable2,4,6-Tribromophenol 10/21/1681

22-127 AcceptableTerphenyl-d14 10/21/16114

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:0610/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-005

ug/L

NA

U4N

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.17 10/18/1650 KWG160937110/24/16D47Naphthalene

0.033 10/18/1610 KWG160937110/21/16D2.22-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D0.35Acenaphthylene

0.17 10/18/1650 KWG160937110/24/16D33Acenaphthene

0.033 10/18/1610 KWG160937110/21/16D9.1Fluorene

0.033 10/18/1610 KWG160937110/21/16D4.4Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D0.63Anthracene

0.033 10/18/1610 KWG160937110/21/16D0.81Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D0.29Pyrene

0.033 10/18/1610 KWG160937110/21/16UNDBenz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16UNDChrysene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

29 10/18/16100 KWG160937110/24/16D110Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1667

39-123 AcceptableFluoranthene-d10 10/21/1689

10-136 Acceptable2,4,6-Tribromophenol 10/21/1659

22-127 AcceptableTerphenyl-d14 10/21/16100

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:1010/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-006

ug/L

NA

W255

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

6.5 10/18/162000 KWG160937110/26/16D2800Naphthalene

3.3 10/18/161000 KWG160937110/21/16D1102-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D5.0Acenaphthylene

3.3 10/18/161000 KWG160937110/21/16D210Acenaphthene

3.3 10/18/161000 KWG160937110/21/16D110Fluorene

3.3 10/18/161000 KWG160937110/21/16D170Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D10Anthracene

3.3 10/18/161000 KWG160937110/21/16D85Fluoranthene

3.3 10/18/161000 KWG160937110/21/16D48Pyrene

0.033 10/18/1610 KWG160937110/21/16D17Benz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16D9.6Chrysene

0.033 10/18/1610 KWG160937110/21/16D14Benzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16D4.7Benzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16D9.2Benzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16D4.1Indeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16D1.2Dibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16D *3.3Benzo(g,h,i)perylene

2.9 10/18/1610 KWG160937110/21/16D14Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/16101

39-123 Outside Control LimitsFluoranthene-d10 10/21/16252

10-136 Acceptable2,4,6-Tribromophenol 10/21/1670

22-127 AcceptableTerphenyl-d14 10/21/16124

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:1410/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-007

ug/L

NA

U6N

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.065 10/18/1620 KWG160937110/24/16D25Naphthalene

0.033 10/18/1610 KWG160937110/21/16D8.22-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D0.44Acenaphthylene

0.065 10/18/1620 KWG160937110/24/16D28Acenaphthene

0.033 10/18/1610 KWG160937110/21/16D16Fluorene

0.033 10/18/1610 KWG160937110/21/16D13Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D1.4Anthracene

0.033 10/18/1610 KWG160937110/21/16D10Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D5.2Pyrene

0.033 10/18/1610 KWG160937110/21/16D0.47Benz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16D0.14Chrysene

0.033 10/18/1610 KWG160937110/21/16D0.25Benzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16D0.083Benzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16D0.13Benzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16D0.055Indeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16D *0.057Benzo(g,h,i)perylene

570 10/18/162000 KWG160937110/24/16D650Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1683

39-123 AcceptableFluoranthene-d10 10/21/1686

10-136 Acceptable2,4,6-Tribromophenol 10/21/1664

22-127 AcceptableTerphenyl-d14 10/21/1690

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:1810/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-008

ug/L

NA

U7N

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.17 10/18/1650 KWG160937110/24/16D32Naphthalene

0.033 10/18/1610 KWG160937110/21/16D1.92-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D0.60Acenaphthylene

0.17 10/18/1650 KWG160937110/24/16D69Acenaphthene

0.17 10/18/1650 KWG160937110/24/16D20Fluorene

0.033 10/18/1610 KWG160937110/21/16D13Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D1.0Anthracene

0.033 10/18/1610 KWG160937110/21/16D9.6Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D4.2Pyrene

0.033 10/18/1610 KWG160937110/21/16D0.075Benz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16UNDChrysene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

15 10/18/1650 KWG160937110/24/16D53Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1683

39-123 AcceptableFluoranthene-d10 10/21/1689

10-136 Acceptable2,4,6-Tribromophenol 10/21/1666

22-127 AcceptableTerphenyl-d14 10/21/1690

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:2210/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-009

ug/L

NA

U11

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.17 10/18/1650 KWG160937110/24/16D60Naphthalene

0.033 10/18/1610 KWG160937110/21/16D5.62-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D1.6Acenaphthylene

0.17 10/18/1650 KWG160937110/24/16D79Acenaphthene

0.17 10/18/1650 KWG160937110/24/16D38Fluorene

0.17 10/18/1650 KWG160937110/24/16D23Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D1.4Anthracene

0.033 10/18/1610 KWG160937110/21/16D3.5Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D1.2Pyrene

0.033 10/18/1610 KWG160937110/21/16UNDBenz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16UNDChrysene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

290 10/18/161000 KWG160937110/24/16D480Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1682

39-123 AcceptableFluoranthene-d10 10/21/16113

10-136 Acceptable2,4,6-Tribromophenol 10/21/1674

22-127 AcceptableTerphenyl-d14 10/21/16106

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:2610/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-010

ug/L

NA

M-1

10/11/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.17 10/18/1650 KWG160937110/24/16D43Naphthalene

0.033 10/18/1610 KWG160937110/21/16D4.72-Methylnaphthalene

0.033 10/18/1610 KWG160937110/21/16D1.5Acenaphthylene

0.17 10/18/1650 KWG160937110/24/16D76Acenaphthene

0.17 10/18/1650 KWG160937110/24/16D37Fluorene

0.17 10/18/1650 KWG160937110/24/16D20Phenanthrene

0.033 10/18/1610 KWG160937110/21/16D1.2Anthracene

0.033 10/18/1610 KWG160937110/21/16D3.4Fluoranthene

0.033 10/18/1610 KWG160937110/21/16D1.2Pyrene

0.033 10/18/1610 KWG160937110/21/16UNDBenz(a)anthracene

0.033 10/18/1610 KWG160937110/21/16UNDChrysene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.033 10/18/1610 KWG160937110/21/16UNDBenzo(a)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.033 10/18/1610 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.033 10/18/1610 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

150 10/18/16500 KWG160937110/24/16D570Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1686

39-123 AcceptableFluoranthene-d10 10/21/16113

10-136 Acceptable2,4,6-Tribromophenol 10/21/1672

22-127 AcceptableTerphenyl-d14 10/21/1698

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:3010/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-012

ug/L

NA

S3

10/13/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/18/161 KWG160937110/24/160.0044Naphthalene

0.0033 10/18/161 KWG160937110/24/16UND2-Methylnaphthalene

0.0033 10/18/161 KWG160937110/24/16UNDAcenaphthylene

0.0033 10/18/161 KWG160937110/24/16UNDAcenaphthene

0.0033 10/18/161 KWG160937110/24/16UNDFluorene

0.0033 10/18/161 KWG160937110/24/16UNDPhenanthrene

0.0033 10/18/161 KWG160937110/24/160.016Anthracene

0.0033 10/18/161 KWG160937110/24/16UNDFluoranthene

0.0033 10/18/161 KWG160937110/24/16UNDPyrene

0.0033 10/18/161 KWG160937110/24/16UNDBenz(a)anthracene

0.0033 10/18/161 KWG160937110/24/16UNDChrysene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(b)fluoranthene†

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(k)fluoranthene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(a)pyrene

0.0033 10/18/161 KWG160937110/24/16U *NDIndeno(1,2,3-cd)pyrene

0.0033 10/18/161 KWG160937110/24/16UNDDibenz(a,h)anthracene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(g,h,i)perylene

0.29 10/18/161 KWG160937110/24/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/24/1676

39-123 AcceptableFluoranthene-d10 10/24/1679

10-136 Acceptable2,4,6-Tribromophenol 10/24/1668

22-127 AcceptableTerphenyl-d14 10/24/1699

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:3410/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-013

ug/L

NA

S1A

10/13/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/18/161 KWG160937110/24/160.0091Naphthalene

0.0033 10/18/161 KWG160937110/24/16UND2-Methylnaphthalene

0.0033 10/18/161 KWG160937110/24/160.0049Acenaphthylene

0.0033 10/18/161 KWG160937110/24/160.0066Acenaphthene

0.0033 10/18/161 KWG160937110/24/16UNDFluorene

0.0033 10/18/161 KWG160937110/24/16UNDPhenanthrene

0.0033 10/18/161 KWG160937110/24/160.024Anthracene

0.0033 10/18/161 KWG160937110/24/16UNDFluoranthene

0.0033 10/18/161 KWG160937110/24/16UNDPyrene

0.0033 10/18/161 KWG160937110/24/16UNDBenz(a)anthracene

0.0033 10/18/161 KWG160937110/24/16UNDChrysene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(b)fluoranthene†

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(k)fluoranthene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(a)pyrene

0.0033 10/18/161 KWG160937110/24/16U *NDIndeno(1,2,3-cd)pyrene

0.0033 10/18/161 KWG160937110/24/16UNDDibenz(a,h)anthracene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(g,h,i)perylene

0.29 10/18/161 KWG160937110/24/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/24/1676

39-123 AcceptableFluoranthene-d10 10/24/1684

10-136 Acceptable2,4,6-Tribromophenol 10/24/1666

22-127 AcceptableTerphenyl-d14 10/24/1698

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:3810/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

K1612456-014

ug/L

NA

S2

10/13/2016

10/14/2016

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/18/161 KWG160937110/24/160.0067Naphthalene

0.0033 10/18/161 KWG160937110/24/16UND2-Methylnaphthalene

0.0033 10/18/161 KWG160937110/24/160.0036Acenaphthylene

0.0033 10/18/161 KWG160937110/24/160.0038Acenaphthene

0.0033 10/18/161 KWG160937110/24/160.012Fluorene

0.0033 10/18/161 KWG160937110/24/160.0040Phenanthrene

0.0033 10/18/161 KWG160937110/24/160.020Anthracene

0.0033 10/18/161 KWG160937110/24/16UNDFluoranthene

0.0033 10/18/161 KWG160937110/24/16UNDPyrene

0.0033 10/18/161 KWG160937110/24/16UNDBenz(a)anthracene

0.0033 10/18/161 KWG160937110/24/16UNDChrysene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(b)fluoranthene†

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(k)fluoranthene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(a)pyrene

0.0033 10/18/161 KWG160937110/24/16U *NDIndeno(1,2,3-cd)pyrene

0.0033 10/18/161 KWG160937110/24/16UNDDibenz(a,h)anthracene

0.0033 10/18/161 KWG160937110/24/16UNDBenzo(g,h,i)perylene

0.29 10/18/161 KWG160937110/24/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/24/1673

39-123 AcceptableFluoranthene-d10 10/24/16107

10-136 Acceptable2,4,6-Tribromophenol 10/24/1664

22-127 AcceptableTerphenyl-d14 10/24/1685

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:4210/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612456

KWG1609371-3

ug/L

NA

Method Blank

NA

NA

Joslyn/23/27-1102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/18/161 KWG160937110/21/16UNDNaphthalene

0.0033 10/18/161 KWG160937110/21/16UND2-Methylnaphthalene

0.0033 10/18/161 KWG160937110/21/16UNDAcenaphthylene

0.0033 10/18/161 KWG160937110/21/16UNDAcenaphthene

0.0033 10/18/161 KWG160937110/21/16UNDFluorene

0.0033 10/18/161 KWG160937110/21/16UNDPhenanthrene

0.0033 10/18/161 KWG160937110/21/16UNDAnthracene

0.0033 10/18/161 KWG160937110/21/16UNDFluoranthene

0.0033 10/18/161 KWG160937110/21/16UNDPyrene

0.0033 10/18/161 KWG160937110/21/16UNDBenz(a)anthracene

0.0033 10/18/161 KWG160937110/21/16UNDChrysene

0.0033 10/18/161 KWG160937110/21/16UNDBenzo(b)fluoranthene†

0.0033 10/18/161 KWG160937110/21/16UNDBenzo(k)fluoranthene

0.0033 10/18/161 KWG160937110/21/16UNDBenzo(a)pyrene

0.0033 10/18/161 KWG160937110/21/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/18/161 KWG160937110/21/16UNDDibenz(a,h)anthracene

0.0033 10/18/161 KWG160937110/21/16U *NDBenzo(g,h,i)perylene

0.29 10/18/161 KWG160937110/21/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/21/1675

39-123 AcceptableFluoranthene-d10 10/21/1683

10-136 Acceptable2,4,6-Tribromophenol 10/21/1643

22-127 AcceptableTerphenyl-d14 10/21/1682

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page11:36:4610/27/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193233u:\Stealth\Crystal.rpt\Form1mNew.rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1612456

Low

Ground water

Joslyn/23/27-1102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1612456-001U12 D81 91 D D66 D87

K1612456-002 *U2A D85 102 D D93 D139

K1612456-003W253 D84 83 D D63 D86

K1612456-004U5 D79 104 D D81 D114

K1612456-005U4N D67 89 D D59 D100

K1612456-006 *W255 D101 252 D D70 D124

K1612456-007U6N D83 86 D D64 D90

K1612456-008U7N D83 89 D D66 D90

K1612456-009U11 D82 113 D D74 D106

K1612456-010M-1 D86 113 D D72 D98

K1612456-012S3 76 79 68 99

K1612456-013S1A 76 84 66 98

K1612456-014S2 73 107 64 85

KWG1609371-3Method Blank 75 83 43 82

KWG1609371-1Lab Control Sample D79 88 D D51 D88

KWG1609371-2Duplicate Lab Control Sample D79 87 D D55 D86

Form 2A - OrganicPrinted: 10/27/2016 11:36:53 1 of 1

Surrogate Recovery Control Limits (%)

28-125

39-123

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 22-127

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR193233SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1609371-2

Barr Engineering Company K1612456

8270D SIM

ug/L

NA

Lab Control Sample

KWG1609371-1

Polynuclear Aromatic Hydrocarbons

KWG1609371

Ground water

Low

Joslyn/23/27-1102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

10/18/2016

10/21/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

59-950.500 84 30Naphthalene 0.500 82 30.408 0.421

42-1080.500 82 302-Methylnaphthalene 0.500 80 30.399 0.412

61-1020.500 83 30Acenaphthylene 0.500 81 30.403 0.417

58-980.500 83 30Acenaphthene 0.500 80 40.398 0.415

59-970.500 84 30Fluorene 0.500 80 40.401 0.419

61-1000.500 81 30Phenanthrene 0.500 78 40.390 0.405

65-980.500 87 30Anthracene 0.500 85 20.427 0.436

63-1060.500 85 30Fluoranthene 0.500 82 30.411 0.425

64-1040.500 72 30Pyrene 0.500 70 40.348 0.362

67-960.500 73 30Benz(a)anthracene 0.500 71 20.357 0.366

67-1050.500 78 30Chrysene 0.500 72 70.362 0.389

69-1040.500 80 30Benzo(b)fluoranthene 0.500 77 40.387 0.402

68-1080.500 84 30Benzo(k)fluoranthene 0.500 80 50.402 0.422

68-1070.500 77 30Benzo(a)pyrene 0.500 73 50.367 0.386

61-1150.500 72 30Indeno(1,2,3-cd)pyrene 0.500 69 50.346 0.362

54-1180.500 81 30Dibenz(a,h)anthracene 0.500 73 100.366 0.403

61-1100.500 75 30Benzo(g,h,i)perylene 0.500 70 70.348 0.373

10-1232.50 87 30Pentachlorophenol 2.50 81 72.03 2.18

Form 3C - OrganicPrinted: 10/27/2016 11:37:00 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR193233SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

u:\Stealth\Crystal.rpt\Form3DLC.rpt

Page 48 of 48



November 04, 2016 Analytical Report for Service Request No: K1612548

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 15, 2016

RE: Joslyn / 2327110 2016 270

Dear Terri,

K1612548.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 20

Chris.Leaf
Chris Leaf
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

Page 3 of 20



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.

Page 4 of 20



Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1612548 
Project: Joslyn 2327110 2016 270 Date Received: 10/15/16 
Sample Matrix: Ground Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory/Duplicate 
Laboratory Control Sample (LCS/DLCS). 
 
Sample Receipt 
 
Five ground water samples were received for analysis at ALS Environmental on 10/15/16.  The samples were 
received in good condition and consistent with the accompanying chain of custody form.  The samples were stored 
in a refrigerator at 4ºC upon receipt at the laboratory. 
 
Semivolatile Organic Compounds by EPA Method 8270 
 
Lab Control Sample Exceptions: 
The lower control criterion was exceeded by 1-3% for Benzo(a)pyrene in replicate Laboratory Control Samples 
(LCS/DLCS) KWG1609595-1 and KWG1609595-2.  The analyte in question was not detected in the associated 
field samples.  The error associated with reduced recovery equates to a potential slight low bias.  The results were 
flagged to indicate the issue.  No further corrective action was taken. 
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Chris.Leaf
Chris Leaf



 

 

Chain of Custody 
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~lloiZ-'54;? 
Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested COC Number: 52044 0 KS OMO DWI Water Soil - O Ann Arbor D Duluth D Jefferson City OM! OND Other: coc I of I 
~ D Bismarck 0 Hibbing 'fs. Minneapolis ljLMN OSD 

INVOICE TO 
Matrix Code: Preservative Code: 

REPORT TO 
GW= Groundwater A = None 

Company: RMY- tht-. Company: 8.4/J..f- l:::."'l"' ~ SW= Surface Water B = HCI 
~ WW= Waste Water c = HN03 v - z c 

Address: Address: 
~ DW= Drinking Water D = H2S04 

'~ s Soil/Solid E NaOH 
Name: Name: c = = 

>- 0 
Sediment u SD= F = MeOH 

email: email: 0 0 
O = Other G = NaHS04 

"' H = Na 2 S 2 03 
Copy to: datamgt@barr.com P.O. :;: " I = Ascorbic Acid 

' ~ ~ 

Project Name: :Jo s L \./ iJ Barr Project No: Z3 t 7 lit) U! If:: ~ 70 "' -E~ 
:Q J = NH,CI :;: 0 

"""' "' K = Zn Acetate . 
Sample Depth 0 Other Collection Collection E z \/) * = 

Location Unit Date Time 
Matrix 

~ Start Stop (m./ft. Code 2 Ll Preservative Code 
(mm/dd/yyyy) (hh:mm) ~ 0 

or in.) 0. >- N Field Filtered Y /N 

1. / I I /Ofe'fft~ tJ/52. iD;O (p\v 1. "1Ai3U: 3-/3 
2. I / I 

. 
W/30 / l uci 

' J 

3. 
Wl.PN I / /; 3;) 

4. 

/ I ·-/11-Z.... ' 
5. rB-1 / / I - 0 ,. ,, , 
6. 

7. 

8. 

9. 

10. 

BARR USE ONLY Relinquished by:St-4? _;; O/)Ice? Oate Time Received by: ) 
l12J.fi(&;1 d~io Sampled by: 'fiDJ' ' N 10/i'f/tf /~<(! 

Relinquished by: On Ice? Date Time Received by:?,... ... ' Date Time 
0 

7i.Ui11= ~ Barr Proj. Manager: y N v 

Barr DQ Manager: .,.,,,., ~ 
Samples Shipped VIA: 0 Courier ~ederal Express D Sampler Air Bill Number: Requested Due Date: ~ 

~ 
Lab Name: Ci+S OOther: D Standard Turn Around Time 0 

~ 

Lab Location: /(tfW() , ..,,a Lab WO: Receipt (0
(): Custody Seal Intact? 0 Y ON DNone 

D Rush "I 
Temperature on (rnrn/dd/yyyy) ~ 

" Distribution - White-Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
Page 9 of 20



Table 3-13 

Groundwater Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

PAH Compounds - EPA 8270 SIM 

Carcinogenic PAHs 

Benzo( a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(a)pyrene 

Noncarcinogenic PAHs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Fluoranthene 

lndeno(1,2 ,3 ,cd)pyrene 
Benzo( k )fl uora nthene 
Dibenzo( ah)anthracene 
Benzo(j)fluoranthene• 

Fluorene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Phenolic Compounds - EPA 8270 SIM 

Pentachlorophenol 

'Co-elutes with benz(b)fluoranthene 

Target reporting limits: PAHs; 0.0033 µg/L, PCP; 0.3 µg/L 

Page 1 of 1 
0712212016 
P:\Mp!s\23 MN\27\2327110\WorkFi!es\annual reports\20!6 Annual Rcport\Tables\Table 3-!3 GW Monitoring Parameters.docx 
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A PC eY 
~ Cooler Receipt and Preservation Form 

Cli~• , J/ ~ ' : s,~ioe Roq~" Ki6 4t/! L/ g ~ 
Received: mh2C# Opened:IO li2 Z1.u By:~// Unloaded: JDk Ip By: {/ _./-

f I r / I U 
1. Samples were received via? USP~~_dE:"x\. UPS 

1
DHL PDX Courier Hand.D.elivered 

2. Samples were received in: (circle) ~~-. Box Envelope Other ,, / . NA 

3. Were custddy seals on coolers? NA 0 N If yes, how many and where? {Hf.1!./1 ''17f.i?4' t 
lfpresent, were custody seals intact? Qj_/ N lfpresent, were they signed and dated? 

/ 
J {:;; N 

Raw Comtcted. Raw Corrected Co". Thermometer Cooler/COC ID Tracking Number 
C0()ferTemp CooferTt1m- T•-Aianls ie- _-..;.;.:: ·k Factor ID NA NA Filed 

11 ':-v n, (0 oL. x ,J :.+/ '-0. I ;;;i0 ·2- 1.;:fO{o(j -J?J 2 051'/. 
, . . 

4. Packing materi~~ubble Wrap Gel Pac~We~ Dry Ice Sleeves ... ___ __,.. 
5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

NA I} N "f< NA ~ N 
If applicable, tissue samples were received: 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

Frozen Partially Thawed Thawed 

NA $ N 
NA V N 

NA y, N @ y N 

·~/N 
NA N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? 

Sample IQ on Bottle Sample ID on COC Identified bv: 

Bottle Count Out of Head- Volume Reagent Lot 
Samele ID Bottle Type Temp space Broke pH Reagent added Number Initials Time 

Notes, Discrepancies, & Resolutions: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

7125116 Page __ of.. __ _ 
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Semi-Volatile Organic Compounds by 
GC/MS 

ALS Environmental—Kelso Laboratory 
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Analytical Results

Barr Engineering Company K1612548

K1612548-001

ug/L

NA

W132

10/14/2016

10/15/2016

Joslyn/2327110 2016 270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0034 10/21/161 KWG160959510/25/16UNDNaphthalene

0.0034 10/21/161 KWG160959510/25/16UND2-Methylnaphthalene

0.0034 10/21/161 KWG160959510/25/16UNDAcenaphthylene

0.0034 10/21/161 KWG160959510/25/16UNDAcenaphthene

0.0034 10/21/161 KWG160959510/25/16UNDFluorene

0.0034 10/21/161 KWG160959510/25/16UNDPhenanthrene

0.0034 10/21/161 KWG160959510/25/160.055Anthracene

0.0034 10/21/161 KWG160959510/25/16UNDFluoranthene

0.0034 10/21/161 KWG160959510/25/16UNDPyrene

0.0034 10/21/161 KWG160959510/25/16UNDBenz(a)anthracene

0.0034 10/21/161 KWG160959510/25/16UNDChrysene

0.0034 10/21/161 KWG160959510/25/16UNDBenzo(b)fluoranthene†

0.0034 10/21/161 KWG160959510/25/16UNDBenzo(k)fluoranthene

0.0034 10/21/161 KWG160959510/25/16U *NDBenzo(a)pyrene

0.0034 10/21/161 KWG160959510/25/16UNDIndeno(1,2,3-cd)pyrene

0.0034 10/21/161 KWG160959510/25/16UNDDibenz(a,h)anthracene

0.0034 10/21/161 KWG160959510/25/16UNDBenzo(g,h,i)perylene

0.30 10/21/161 KWG160959510/25/160.33Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/25/1674

39-123 AcceptableFluoranthene-d10 10/25/16101

10-136 Acceptable2,4,6-Tribromophenol 10/25/1663

22-127 AcceptableTerphenyl-d14 10/25/1693

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page17:56:3110/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193413u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 13 of 20



Analytical Results

Barr Engineering Company K1612548

K1612548-002

ug/L

NA

W130

10/14/2016

10/15/2016

Joslyn/2327110 2016 270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0034 10/21/161 KWG160959510/25/160.0047Naphthalene

0.0034 10/21/161 KWG160959510/25/16UND2-Methylnaphthalene

0.0034 10/21/161 KWG160959510/25/16UNDAcenaphthylene

0.0034 10/21/161 KWG160959510/25/16UNDAcenaphthene

0.0034 10/21/161 KWG160959510/25/16UNDFluorene

0.0034 10/21/161 KWG160959510/25/16UNDPhenanthrene

0.0034 10/21/161 KWG160959510/25/160.013Anthracene

0.0034 10/21/161 KWG160959510/25/160.0038Fluoranthene

0.0034 10/21/161 KWG160959510/25/160.0038Pyrene

0.0034 10/21/161 KWG160959510/25/16UNDBenz(a)anthracene

0.0034 10/21/161 KWG160959510/25/16UNDChrysene

0.0034 10/21/161 KWG160959510/25/16UNDBenzo(b)fluoranthene†

0.0034 10/21/161 KWG160959510/25/16UNDBenzo(k)fluoranthene

0.0034 10/21/161 KWG160959510/25/16U *NDBenzo(a)pyrene

0.0034 10/21/161 KWG160959510/25/16UNDIndeno(1,2,3-cd)pyrene

0.0034 10/21/161 KWG160959510/25/16UNDDibenz(a,h)anthracene

0.0034 10/21/161 KWG160959510/25/16UNDBenzo(g,h,i)perylene

0.30 10/21/161 KWG160959510/25/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/25/1675

39-123 AcceptableFluoranthene-d10 10/25/1678

10-136 Acceptable2,4,6-Tribromophenol 10/25/1664

22-127 AcceptableTerphenyl-d14 10/25/1694

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page17:56:3510/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193413u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 14 of 20



Analytical Results

Barr Engineering Company K1612548

K1612548-003

ug/L

NA

W6N

10/14/2016

10/15/2016

Joslyn/2327110 2016 270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/21/161 KWG160959510/25/160.020Naphthalene

0.0033 10/21/161 KWG160959510/25/16UND2-Methylnaphthalene

0.0033 10/21/161 KWG160959510/25/160.0065Acenaphthylene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthene

0.0033 10/21/161 KWG160959510/25/160.064Fluorene

0.0033 10/21/161 KWG160959510/25/16UNDPhenanthrene

0.0033 10/21/161 KWG160959510/25/160.14Anthracene

0.0033 10/21/161 KWG160959510/25/16UNDFluoranthene

0.0033 10/21/161 KWG160959510/25/16UNDPyrene

0.0033 10/21/161 KWG160959510/25/16UNDBenz(a)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDChrysene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(b)fluoranthene†

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(k)fluoranthene

0.0033 10/21/161 KWG160959510/25/16U *NDBenzo(a)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDDibenz(a,h)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(g,h,i)perylene

15 10/21/1650 KWG160959510/27/16D49Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/25/1678

39-123 AcceptableFluoranthene-d10 10/25/1684

10-136 Acceptable2,4,6-Tribromophenol 10/25/1668

22-127 AcceptableTerphenyl-d14 10/25/1695

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page17:56:3910/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193413u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 15 of 20



Analytical Results

Barr Engineering Company K1612548

K1612548-004

ug/L

NA

M-2

10/14/2016

10/15/2016

Joslyn/2327110 2016 270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/21/161 KWG160959510/25/16UNDNaphthalene

0.0033 10/21/161 KWG160959510/25/16UND2-Methylnaphthalene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthylene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthene

0.0033 10/21/161 KWG160959510/25/16UNDFluorene

0.0033 10/21/161 KWG160959510/25/16UNDPhenanthrene

0.0033 10/21/161 KWG160959510/25/160.054Anthracene

0.0033 10/21/161 KWG160959510/25/16UNDFluoranthene

0.0033 10/21/161 KWG160959510/25/16UNDPyrene

0.0033 10/21/161 KWG160959510/25/16UNDBenz(a)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDChrysene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(b)fluoranthene†

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(k)fluoranthene

0.0033 10/21/161 KWG160959510/25/16U *NDBenzo(a)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDDibenz(a,h)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(g,h,i)perylene

0.29 10/21/161 KWG160959510/25/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/25/1677

39-123 AcceptableFluoranthene-d10 10/25/1697

10-136 Acceptable2,4,6-Tribromophenol 10/25/1660

22-127 AcceptableTerphenyl-d14 10/25/1696

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page17:56:4310/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193413u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 16 of 20



Analytical Results

Barr Engineering Company K1612548

K1612548-005

ug/L

NA

FB-1

10/14/2016

10/15/2016

Joslyn/2327110 2016 270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/21/161 KWG160959510/25/160.038Naphthalene

0.0033 10/21/161 KWG160959510/25/160.0152-Methylnaphthalene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthylene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthene

0.0033 10/21/161 KWG160959510/25/16UNDFluorene

0.0033 10/21/161 KWG160959510/25/16UNDPhenanthrene

0.0033 10/21/161 KWG160959510/25/16UNDAnthracene

0.0033 10/21/161 KWG160959510/25/16UNDFluoranthene

0.0033 10/21/161 KWG160959510/25/16UNDPyrene

0.0033 10/21/161 KWG160959510/25/16UNDBenz(a)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDChrysene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(b)fluoranthene†

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(k)fluoranthene

0.0033 10/21/161 KWG160959510/25/16U *NDBenzo(a)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDDibenz(a,h)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(g,h,i)perylene

0.29 10/21/161 KWG160959510/25/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/25/1675

39-123 AcceptableFluoranthene-d10 10/25/1678

10-136 Acceptable2,4,6-Tribromophenol 10/25/1655

22-127 AcceptableTerphenyl-d14 10/25/1691

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page17:56:4710/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193413u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 17 of 20



Analytical Results

Barr Engineering Company K1612548

KWG1609595-3

ug/L

NA

Method Blank

NA

NA

Joslyn/2327110 2016 270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/21/161 KWG160959510/25/16UNDNaphthalene

0.0033 10/21/161 KWG160959510/25/16UND2-Methylnaphthalene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthylene

0.0033 10/21/161 KWG160959510/25/16UNDAcenaphthene

0.0033 10/21/161 KWG160959510/25/16UNDFluorene

0.0033 10/21/161 KWG160959510/25/16UNDPhenanthrene

0.0033 10/21/161 KWG160959510/25/16UNDAnthracene

0.0033 10/21/161 KWG160959510/25/16UNDFluoranthene

0.0033 10/21/161 KWG160959510/25/16UNDPyrene

0.0033 10/21/161 KWG160959510/25/16UNDBenz(a)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDChrysene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(b)fluoranthene†

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(k)fluoranthene

0.0033 10/21/161 KWG160959510/25/16U *NDBenzo(a)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/21/161 KWG160959510/25/16UNDDibenz(a,h)anthracene

0.0033 10/21/161 KWG160959510/25/16UNDBenzo(g,h,i)perylene

0.29 10/21/161 KWG160959510/25/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 10/25/1672

39-123 AcceptableFluoranthene-d10 10/25/16100

10-136 Acceptable2,4,6-Tribromophenol 10/25/1648

22-127 AcceptableTerphenyl-d14 10/25/1686

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page17:56:5110/31/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR193413u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 18 of 20



ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1612548

Low

Ground water

Joslyn/2327110 2016 270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1612548-001W132 74 101 63 93

K1612548-002W130 75 78 64 94

K1612548-003W6N 78 84 68 95

K1612548-004M-2 77 97 60 96

K1612548-005FB-1 75 78 55 91

KWG1609595-3Method Blank 72 100 48 86

KWG1609595-1Lab Control Sample 77 91 61 93

KWG1609595-2Duplicate Lab Control Sample 77 88 63 89

Form 2A - OrganicPrinted: 10/31/2016 17:56:56 1 of 1

Surrogate Recovery Control Limits (%)

28-125

39-123

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 22-127

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR193413SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=
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Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1609595-2

Barr Engineering Company K1612548

8270D SIM

ug/L

NA

Lab Control Sample

KWG1609595-1

Polynuclear Aromatic Hydrocarbons

KWG1609595

Ground water

Low

Joslyn/2327110 2016 270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

10/21/2016

10/25/2016 - 

10/27/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

59-950.500 78 30Naphthalene 0.500 76 30.380 0.391

42-1080.500 76 302-Methylnaphthalene 0.500 75 20.375 0.381

61-1020.500 75 30Acenaphthylene 0.500 74 10.372 0.375

58-980.500 78 30Acenaphthene 0.500 75 40.374 0.389

59-970.500 77 30Fluorene 0.500 75 40.374 0.387

61-1000.500 78 30Phenanthrene 0.500 75 40.373 0.388

65-980.500 76 30Anthracene 0.500 73 30.367 0.380

63-1060.500 82 30Fluoranthene 0.500 80 30.400 0.411

64-1040.500 70 30Pyrene 0.500 69 10.346 0.348

67-960.500 71 30Benz(a)anthracene 0.500 68 40.341 0.355

67-1050.500 70 30Chrysene 0.500 68 30.341 0.350

69-1040.500 80 30Benzo(b)fluoranthene 0.500 73 100.363 0.401

68-1080.500 81 30Benzo(k)fluoranthene 0.500 73 90.366 0.403

68-107** 0.500 67 30Benzo(a)pyrene 0.500 65 30.326 0.336

61-1150.500 88 30Indeno(1,2,3-cd)pyrene 0.500 79 110.394 0.440

54-1180.500 91 30Dibenz(a,h)anthracene 0.500 81 120.403 0.456

61-1100.500 83 30Benzo(g,h,i)perylene 0.500 74 120.369 0.414

10-1232.50 70 30Pentachlorophenol 2.50 52 291.31 1.75

Form 3C - OrganicPrinted: 10/31/2016 17:57:00 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR193413SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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December 08, 2016 Analytical Report for Service Request No: K1612750
Revised Service Request No: K1612750.01

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 20, 2012

RE: Joslyn / 232701102016270

Dear Terri,

K1612750.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me 
via email at Janet.Malloch@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch 
Project Manager

Please find the report reflecting our original testing within hold time. 

We apologize for any inconvenience this may have created. 

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 21
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www.alsglobal.com

ALS Environmental
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Kelso, WA 98626
1317 South 13th Avenue
ALS Group USA, Corp
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

Page 3 of 21



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Approved by______________________________________________ 

ALS ENVIRONMENTAL 

Client: Barr Engineering Company Service Request No.: K1612750 
Project: Joslyn/ 232701102016270 Date Received: 10/20/16
Sample Matrix: Ground Water 

Case Narrative 

All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Control Sample 
(LCS), and Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 

Sample Receipt 

Five ground water samples were received for analysis at ALS Environmental on 10/20/16.  The samples were 
received in good condition and consistent with the accompanying chain of custody form.  The samples were stored 
in a refrigerator at 4ºC upon receipt at the laboratory. 

Polynuclear Aromatic Hydrocarbons by EPA Method 8270 

Data Validation Notes and Discussion 

Calibration Verification Exceptions: 
The following analytes were flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1111F015.D: Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene and Pentachlorophenol.  In 
accordance with the EPA Method, 80% or more of the CCV analytes must pass within 20% of the true value. The 
ALS SOP allows for 40% difference for the remaining analytes.  The CCV met these criteria. The quality of the 
sample data was not significantly affected.  No further corrective action was required. 

The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1112F002.D: Benzo(k)fluoranthene.  In accordance with the EPA Method, 80% or more of the CCV analytes 
must pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The 
CCV met these criteria. The quality of the sample data was not significantly affected.  No further corrective action 
was required. 

The following analytes were flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1115F002.D: Pentachlorophenol and Terphenyl-d14.  In accordance with the EPA Method, 80% or more of 
the CCV analytes must pass within 20% of the true value. The ALS SOP allows for 40% difference for the 
remaining analytes.  The CCV met these criteria. The quality of the sample data was not significantly affected.  No 
further corrective action was required. 

Surrogate Exceptions: 
The upper control criterion was exceeded by 19% for the surrogates Terphenyl-d14 in the Duplicate Laboratory 
Control Sample (DLCS) KWG1609693-2.  The error associated with elevated recovery equates to a potential slight 
bias.  The DLCS sample was over-acidified and a potential explanation for the low recovery results. The results 
were flagged to indicate the issue.   

Page 7 of 21
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Approved by______________________________________________ 

Lab Control Sample Exceptions: 

The lower control criterion was exceeded for Benz(a)anthracene in the Laboratory Control Sample 
(LCS) KWG1609693-1.  The analyte in question was not detected in the associated field samples.  The error 
associated with reduced recovery indicated a potential low bias.  The data was flagged to indicate the violation.  
No further corrective action was taken. 

The upper control criterion was exceeded for Pentachlorophenol in the Duplicate Laboratory Control Sample 
(DLCS) KWG1609693-2.  The analyte in question was not detected in the associated field samples.  The error 
associated with elevated recovery indicated a high bias.  The sample data was not significantly affected.  No further 
corrective action was appropriate. 

The lower control criterion was exceeded for Acenaphthylene and Pyrene in the Duplicate Laboratory 
Control Sample (DLCS) KWG1609693-2  The analytes in question were detected in samples U1 and U1A.  
The error associated with reduced recovery indicated a potential low bias, possibly due to the overacidification. 
The data was flagged to indicate the violation.  No further corrective action was taken. 

Relative Percent Difference Exceptions: 
The Relative Percent Difference (RPD) for several analytes in the replicate Laboratory Control Samples (LCS/DLCS) 
KWG1609693-1 and KWG1609693-2 were outside control criterion.  The data was flagged to indicate the violation. 
One potential explanation is that the DLCS was over acidified. No further corrective action was taken. 

Elevated Detection Limits: 
The reporting limit was elevated for Fluoranthene in sample U1A.  The chromatogram indicated the presence of 
non-target background components.  The result was flagged to indicate the matrix interferences. 

Sample Notes and Discussion: 
The result reported for Fluorene in sample U1 may contain a slight bias.  The chromatogram indicated the presence 
of non-target background components. The matrix interference may have resulted in a slight high bias in the affected 
sample.  The result was flagged with “X” to indicate the issue. 

No other anomalies associated with the analysis of these samples were observed. 
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_j_ ' Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested COC Number; 52053 0 KS OMO OW! Water Soil - 0 Ann Arbor 0 Duluth D Jefferson City 0 Ml OND Other: coc I of I 
~ 0 Bismarck 0 Hibbing 0 Minneapolis 0 MN OSD 

,_ 
Matrix Code: Preservative Code: 

REPORT TO INVOICE TO 
GW = Groundwater A = None 

Company: 8/112-tt. e-.,~. Company: {3~ t:.h~. ~ SW = Surface Water B = HCI 
w WW = Waste Water c = HN03 v z 0 

Address: Address: 
2 DW= Drinking Water D = H2S04 

~ s = Soil/Solid Name: Name: 
0 E = NaOH 

>- 0 SD = Sediment F MeOH u = 
email: email: 0 - 0 = Other G = NaHS04 

"' 
0 H = Na 25 203 

Copy to: datamgt@barr.com P.O. :;; ~ . I = Ascorbic Acid ~W\..) ~ 

Project Name: -:foSLi~-> Barr Project No: ~3 ?-7 0110 1).0 /{, ~')0 "'-"<:) :9 J = NH,CI 
:;; E~ 0 K Zn Acetate 

~'-'! "' = 
Sample Depth Collection Collection E '#. 0 = Other 

Location Unit Date Time 
Matrix .g Start Stop (m./ft Code 2'A Preservative Code 

(mm/dd/yyyy) (hh:mm) w ,£,..r or in.) 0. Field Filtered Y /N 

L I I tO/I'Oju;r., t;,LJ IJ.. w 300 <)p,.l ())](, Tllf3i-£ 3-13 
2. II I I 0$2-5 (.,(/ 

3. u.tlt I I oqt5 
4. 

W) 'd-7 tJ I I I O<[t.fO 
5. v uJ ?...S'f tV35 ' 6. 

7. 
~ 
~ 

w 

8. 
~ 

w 
0 

~ 
9. "' ~ :'l 

0 
N 

10. E 
~ 
~ 

BARR USE ONLY Relinquished bSk<.c:. On Ice? tc/:~~ 
Time 

~~ ~' 
Date Time ~ 

@N j5'00 IP/u_M u 
Sampled by: 5DI L!.d ld't10 0 

c 

-:JLf3J1C 
Relinquished by: On Ice? Date Time R~d by: Date Time 2! Barr Proj. Manager: y N :;; 

Barr DQ Manager: 7148 ~ederal " Samples Shipped VIA: 0 Courier Express D Sampler Air Bill Number: Requested Due Date: ~ 

Name: L/1:3 OOther: 0 Standard Turn Around Time 
g 

Lab e; 
f{iL$<), wA- Custody Seal Intact? 0 Y ON DNone 0 Rush "' Lab Location: Lab WO: Temperature on Receipt (0 C); (mm/dd/yyyy) ~ 

" Distribution - White-Original: Accompanies Shipment to Laboratory; Yellow Copy: Include in F1eld Documents; Pink Copy: Send to Data Management Admm1strators. 
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Table 3-13 

Groundwater Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

PAH Compounds- EPA 8270 SIM 

Carcinogenic PAHs 

Benzo( a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(a)pyrene 

Noncarcinogenic PAHs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Fluoranthene 

lndeno(1,2,3,cd)pyrene 
Benzo(k)fluoranthene 
Dibenzo( ah)anthracene 
Benzo(j)fluoranthene• 

Fluorene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Phenolic Compounds- EPA 8270 SIM 

Pentachlorophenol 

•co-elutes with benz(b)fluoranthene 

Target reporting limits: PAHs = 0.0033 ~g/L, PCP = 0.3 ~g/L 

Page ! of I 
07/22/2016 
P-\Mpls\23 MN\27\232711 ()I Work Fllcs\unnual reports\20 16 Annual Report\Tables\Table 3-13 OW Momtoring Parumcters docx 
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A PC (;V 
Cooler Receipt and Preservation Form 

Client, [f_AK_ (_ Service RequestKJ6 / J- -:f!)-0 
Receiv,ed:/0(2o/rb Opened: f0/7-0/t6 By:~ Unloaded: to/zo/({; By:CG 

~\ 1 

I. Samples were received via? USPS ~ UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) ~ Box Envelope Other NA 

Ifyes,howmanyandwhere? ( Fro'"""'--+ 3. Were custody seals on coolers? NA d) N 

If present, were custody seals intact? (JJ N If present, were they signed and dated? $ 

Raw eon..ted. Raw Corteetod Corr. Thermometer Cooler/COC 10 Tracking Number 
Cooler Temp .,. .. .,. ;:.,;, T•niP-Bmnk Tw.Biank Factor 10 NA NA 

-<?.2_ -6"5 1~.3 .e.;.z - o. I "362 52053 70b03':53Z~ 

1--

4. Packing material: ~~Bubble Wrap Gel Packs c:Jf!!E)»ry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

Sample 10 on flottle Sample 10 on coc Identified by: 

NA gj NA 

NA ~ 
NA Y 

NA 0 
@ y 

~y 
NA C) 

Bottle Count Out of Head· Volume Reagent Lot 

N 

Filed 

N 

N 

N 

N 

N 

N 

N 

N 

SamoleiO Bottle Type Temp soace Broke pH Reaaent added . Number Initials Time 

Notes, Discrepancies, & Resolutions:. ___________________________________ _ 

7!25116 Page __ of_ __ _ 
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ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 13 of 21



Analytical Results

Barr Engineering Company K1612750

K1612750-001

ug/L

NA

W300SPN

10/18/2016

10/20/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0034 10/25/161 KWG160969311/11/160.011Naphthalene

0.0034 10/25/161 KWG160969311/11/16UND2-Methylnaphthalene

0.0034 10/25/161 KWG160969311/11/16U *NDAcenaphthylene

0.0034 10/25/161 KWG160969311/11/16UNDAcenaphthene

0.0034 10/25/161 KWG160969311/11/16UNDFluorene

0.0034 10/25/161 KWG160969311/11/160.0035Phenanthrene

0.0034 10/25/161 KWG160969311/11/160.0049Anthracene

0.0034 10/25/161 KWG160969311/11/160.0036Fluoranthene

0.0034 10/25/161 KWG160969311/11/16U *NDPyrene

0.0034 10/25/161 KWG160969311/11/16U *NDBenz(a)anthracene

0.0034 10/25/161 KWG160969311/11/16UNDChrysene

0.0034 10/25/161 KWG160969311/11/16UNDBenzo(b)fluoranthene†

0.0034 10/25/161 KWG160969311/11/16UNDBenzo(k)fluoranthene

0.0034 10/25/161 KWG160969311/15/16UNDBenzo(a)pyrene

0.0034 10/25/161 KWG160969311/15/16UNDIndeno(1,2,3-cd)pyrene

0.0034 10/25/161 KWG160969311/15/16UNDDibenz(a,h)anthracene

0.0034 10/25/161 KWG160969311/11/16UNDBenzo(g,h,i)perylene

0.30 10/25/161 KWG160969311/11/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1691

39-123 AcceptableFluoranthene-d10 11/11/16109

10-136 Acceptable2,4,6-Tribromophenol 11/11/1680

22-127 AcceptableTerphenyl-d14 11/11/16101

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:38:5611/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194049u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 14 of 21



Analytical Results

Barr Engineering Company K1612750

K1612750-002

ug/L

NA

U1

10/18/2016

10/20/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0035 10/25/161 KWG160969311/11/160.0097Naphthalene

0.0035 10/25/161 KWG160969311/11/160.00382-Methylnaphthalene

0.0035 10/25/161 KWG160969311/11/16 *0.0049Acenaphthylene

0.0035 10/25/161 KWG160969311/11/160.0096Acenaphthene

0.0035 10/25/161 KWG160969311/11/16X0.015Fluorene

0.0035 10/25/161 KWG160969311/11/160.0045Phenanthrene

0.0035 10/25/161 KWG160969311/11/160.030Anthracene

0.0035 10/25/161 KWG160969311/11/160.0067Fluoranthene

0.0035 10/25/161 KWG160969311/11/16 *0.013Pyrene

0.0035 10/25/161 KWG160969311/11/16U *NDBenz(a)anthracene

0.0035 10/25/161 KWG160969311/11/16UNDChrysene

0.0035 10/25/161 KWG160969311/11/16UNDBenzo(b)fluoranthene†

0.0035 10/25/161 KWG160969311/11/16UNDBenzo(k)fluoranthene

0.0035 10/25/161 KWG160969311/15/16UNDBenzo(a)pyrene

0.0035 10/25/161 KWG160969311/15/16UNDIndeno(1,2,3-cd)pyrene

0.0035 10/25/161 KWG160969311/15/16UNDDibenz(a,h)anthracene

0.0035 10/25/161 KWG160969311/11/16UNDBenzo(g,h,i)perylene

0.31 10/25/161 KWG160969311/11/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1686

39-123 AcceptableFluoranthene-d10 11/11/16104

10-136 Acceptable2,4,6-Tribromophenol 11/11/1674

22-127 AcceptableTerphenyl-d14 11/11/1695

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:39:0011/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194049u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 15 of 21



Analytical Results

Barr Engineering Company K1612750

K1612750-003

ug/L

NA

U1A

10/18/2016

10/20/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/25/161 KWG160969311/11/160.013Naphthalene

0.0033 10/25/161 KWG160969311/11/160.00442-Methylnaphthalene

0.0033 10/25/161 KWG160969311/11/16 *0.012Acenaphthylene

0.0033 10/25/161 KWG160969311/11/160.35Acenaphthene

0.0033 10/25/161 KWG160969311/11/160.0087Fluorene

0.0033 10/25/161 KWG160969311/11/160.0071Phenanthrene

0.0033 10/25/161 KWG160969311/11/160.062Anthracene

0.012 10/25/161 KWG160969311/11/16UiNDFluoranthene

0.0033 10/25/161 KWG160969311/11/16 *0.021Pyrene

0.0033 10/25/161 KWG160969311/11/16U *NDBenz(a)anthracene

0.0033 10/25/161 KWG160969311/11/16UNDChrysene

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(b)fluoranthene†

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(k)fluoranthene

0.0033 10/25/161 KWG160969311/15/16UNDBenzo(a)pyrene

0.0033 10/25/161 KWG160969311/15/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/25/161 KWG160969311/15/16UNDDibenz(a,h)anthracene

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(g,h,i)perylene

0.29 10/25/161 KWG160969311/11/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1686

39-123 AcceptableFluoranthene-d10 11/11/16108

10-136 Acceptable2,4,6-Tribromophenol 11/11/1675

22-127 AcceptableTerphenyl-d14 11/11/1696

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:39:0411/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194049u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 16 of 21



Analytical Results

Barr Engineering Company K1612750

K1612750-004

ug/L

NA

W127N

10/18/2016

10/20/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/25/161 KWG160969311/11/160.0034Naphthalene

0.0033 10/25/161 KWG160969311/11/16UND2-Methylnaphthalene

0.0033 10/25/161 KWG160969311/11/16U *NDAcenaphthylene

0.0033 10/25/161 KWG160969311/11/160.0053Acenaphthene

0.0033 10/25/161 KWG160969311/11/16UNDFluorene

0.0033 10/25/161 KWG160969311/11/16UNDPhenanthrene

0.0033 10/25/161 KWG160969311/11/160.0047Anthracene

0.0033 10/25/161 KWG160969311/11/16UNDFluoranthene

0.0033 10/25/161 KWG160969311/11/16U *NDPyrene

0.0033 10/25/161 KWG160969311/11/16U *NDBenz(a)anthracene

0.0033 10/25/161 KWG160969311/11/16UNDChrysene

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(b)fluoranthene†

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(k)fluoranthene

0.0033 10/25/161 KWG160969311/15/16UNDBenzo(a)pyrene

0.0033 10/25/161 KWG160969311/15/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/25/161 KWG160969311/15/16UNDDibenz(a,h)anthracene

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(g,h,i)perylene

0.29 10/25/161 KWG160969311/11/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1688

39-123 AcceptableFluoranthene-d10 11/11/16104

10-136 Acceptable2,4,6-Tribromophenol 11/11/1677

22-127 AcceptableTerphenyl-d14 11/11/1698

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:39:0811/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194049u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 17 of 21



Analytical Results

Barr Engineering Company K1612750

K1612750-005

ug/L

NA

W254

10/18/2016

10/20/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/25/161 KWG160969311/11/160.0046Naphthalene

0.0033 10/25/161 KWG160969311/11/16UND2-Methylnaphthalene

0.0033 10/25/161 KWG160969311/11/16U *NDAcenaphthylene

0.0033 10/25/161 KWG160969311/11/16UNDAcenaphthene

0.0033 10/25/161 KWG160969311/11/16UNDFluorene

0.0033 10/25/161 KWG160969311/11/16UNDPhenanthrene

0.0033 10/25/161 KWG160969311/11/160.0097Anthracene

0.0033 10/25/161 KWG160969311/11/16UNDFluoranthene

0.0033 10/25/161 KWG160969311/11/16U *NDPyrene

0.0033 10/25/161 KWG160969311/11/16U *NDBenz(a)anthracene

0.0033 10/25/161 KWG160969311/11/16UNDChrysene

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(b)fluoranthene†

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(k)fluoranthene

0.0033 10/25/161 KWG160969311/15/16UNDBenzo(a)pyrene

0.0033 10/25/161 KWG160969311/15/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/25/161 KWG160969311/15/16UNDDibenz(a,h)anthracene

0.0033 10/25/161 KWG160969311/11/16UNDBenzo(g,h,i)perylene

0.29 10/25/161 KWG160969311/11/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1694

39-123 AcceptableFluoranthene-d10 11/11/16110

10-136 Acceptable2,4,6-Tribromophenol 11/11/1680

22-127 AcceptableTerphenyl-d14 11/11/16105

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:39:1211/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194049u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 18 of 21



Analytical Results

Barr Engineering Company K1612750

KWG1609693-3

ug/L

NA

Method Blank

NA

NA

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/25/161 KWG160969311/13/16UNDNaphthalene

0.0033 10/25/161 KWG160969311/13/16UND2-Methylnaphthalene

0.0033 10/25/161 KWG160969311/13/16U *NDAcenaphthylene

0.0033 10/25/161 KWG160969311/13/16UNDAcenaphthene

0.0033 10/25/161 KWG160969311/13/16UNDFluorene

0.0033 10/25/161 KWG160969311/13/16UNDPhenanthrene

0.0033 10/25/161 KWG160969311/13/16UNDAnthracene

0.0033 10/25/161 KWG160969311/13/16UNDFluoranthene

0.0033 10/25/161 KWG160969311/13/16U *NDPyrene

0.0033 10/25/161 KWG160969311/11/16U *NDBenz(a)anthracene

0.0033 10/25/161 KWG160969311/13/16UNDChrysene

0.0033 10/25/161 KWG160969311/13/16UNDBenzo(b)fluoranthene†

0.0033 10/25/161 KWG160969311/13/16UNDBenzo(k)fluoranthene

0.0033 10/25/161 KWG160969311/13/16UNDBenzo(a)pyrene

0.0033 10/25/161 KWG160969311/13/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/25/161 KWG160969311/13/16UNDDibenz(a,h)anthracene

0.0033 10/25/161 KWG160969311/13/16UNDBenzo(g,h,i)perylene

0.29 10/25/161 KWG160969311/11/16U *NDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/13/1685

39-123 AcceptableFluoranthene-d10 11/13/1699

10-136 Acceptable2,4,6-Tribromophenol 11/11/1665

22-127 AcceptableTerphenyl-d14 11/13/16102

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:39:1611/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194049u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 19 of 21



ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1612750

Low

Ground water

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1612750-001W300SPN 91 109 80 101

K1612750-002U1 86 104 74 95

K1612750-003U1A 86 108 75 96

K1612750-004W127N 88 104 77 98

K1612750-005W254 94 110 80 105

KWG1609693-3Method Blank 85 99 65 102

KWG1609693-1Lab Control Sample D79 97 D 69 D99

KWG1609693-2 *Duplicate Lab Control Sample D80 85 D 85 D146

Form 2A - OrganicPrinted: 11/21/2016 12:39:21 1 of 1

Surrogate Recovery Control Limits (%)

28-125

39-123

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 22-127

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR194049SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt Page 20 of 21



Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1609693-2

Barr Engineering Company K1612750

8270D SIM

ug/L

NA

Lab Control Sample

KWG1609693-1

Polynuclear Aromatic Hydrocarbons

KWG1609693

Ground water

Low

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

10/25/2016

11/12/2016 - 

11/13/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

59-950.500 77 30Naphthalene 0.500 78 20.392 0.383

42-1080.500 75 302-Methylnaphthalene 0.500 76 20.382 0.373

61-102* *0.500 33 30Acenaphthylene 0.500 90 920.451 0.167

58-980.500 74 30Acenaphthene 0.500 81 90.404 0.368

59-970.500 79 30Fluorene 0.500 80 00.398 0.397

61-1000.500 82 30Phenanthrene 0.500 81 00.407 0.408

65-980.500 74 30Anthracene 0.500 83 100.413 0.372

63-1060.500 82 30Fluoranthene 0.500 92 110.459 0.409

64-104* *0.500 34 30Pyrene 0.500 99 980.494 0.168

67-96** *0.500 64 30Benz(a)anthracene 0.500 100 430.498 0.322

67-1050.500 103 30Chrysene 0.500 93 110.463 0.516

69-1040.500 103 30Benzo(b)fluoranthene 0.500 93 100.464 0.513

68-1080.500 101 30Benzo(k)fluoranthene 0.500 96 50.479 0.505

68-1070.500 84 30Benzo(a)pyrene 0.500 91 90.457 0.419

61-1150.500 90 30Indeno(1,2,3-cd)pyrene 0.500 87 30.434 0.449

54-1180.500 98 30Dibenz(a,h)anthracene 0.500 86 120.432 0.488

61-1100.500 89 30Benzo(g,h,i)perylene 0.500 86 30.430 0.443

10-123*2.50 130 30Pentachlorophenol 2.50 102 242.55 3.25

Form 3C - OrganicPrinted: 11/21/2016 12:39:25 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR194049SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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December 01, 2016 Analytical Report for Service Request No: K1612825
Revised Service Request No: K1612825.01

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 21, 2016

RE: Joslyn / 232701102016270

Dear Terri,

K1612825.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me 
via email at Janet.Malloch@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch 
Project Manager

Please find our corrected result for sample W7 test method 8270 SIM. 

WE apologize for any inconvenience this may have created.

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 23

janet.malloch
Janet Malloch

janet.malloch
Revised
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1317 South 13th Avenue
ALS Group USA, Corp
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

Page 3 of 23



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1612825 
Project: Joslyn/ 232701102016270 Date Received: 10/21/16 
Sample Matrix: Ground Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Control Sample 
(LCS), and Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 
 
Sample Receipt 
 
Seven ground water samples were received for analysis at ALS Environmental on 10/21/16.  The samples were 
received in good condition and consistent with the accompanying chain of custody form.  The samples were stored 
in a refrigerator at 4ºC upon receipt at the laboratory. 
 
Polynuclear Aromatic Hydrocarbons by EPA Method 8270 
 
Calibration Verification Exceptions: 
The following analytes were flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1111F015.D: Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene and Pentachlorophenol.  In 
accordance with the EPA Method, 80% or more of the CCV analytes must pass within 20% of the true value. The 
ALS SOP allows for 40% difference for the remaining analytes.  The CCV met these criteria. The quality of the 
sample data was not significantly affected.  No further corrective action was required. 
 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1112F002.D: Benzo(k)fluoranthene.  In accordance with the EPA Method, 80% or more of the CCV analytes 
must pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The 
CCV met these criteria. The quality of the sample data was not significantly affected.  No further corrective action 
was required. 
 
The following analytes were flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1115F002.D: Pentachlorophenol and Terphenyl-d14.  In accordance with the EPA Method, 80% or more of 
the CCV analytes must pass within 20% of the true value. The ALS SOP allows for 40% difference for the 
remaining analytes.  The CCV met these criteria. The quality of the sample data was not significantly affected.  No 
further corrective action was required. 
 
The following analyte was flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS11\1115F013.D: Terphenyl-d14.  In accordance with the EPA Method, 80% or more of the CCV analytes must 
pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The CCV 
met these criteria. The quality of the sample data was not significantly affected.  No further corrective action was 
required. 
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Surrogate Exceptions: 
The control criteria were exceeded for Fluorene-d10 and Fluoranthene-d10 in sample W7 due to matrix 
interferences. The presence of non-target background components prevented adequate resolution of the surrogates. 
Accurate quantitation was not possible. No further corrective action was appropriate.  
 
Lab Control Sample Exceptions: 
The upper control criterion of 96% was exceeded by 2% at 98% recovery for Benz(a)anthracene in replicate 
Laboratory Control Samples (LCS/DLCS) KWG1609750-1 and KWG1609750-2.  The analyte in question was 
detected in the associated field sample W301.  The error associated with elevated recovery equates to a potential 
slight high bias.  The results were flagged to indicate the issue.  No further corrective action was taken. 
 
Elevated Detection Limits: 
The samples W10 and W7 required dilutions due to the presence of elevated levels of target analytes. The reporting 
limits were adjusted to reflect the dilutions. 
 
No other anomalies associated with the analysis of these samples were observed. 
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K1 (ptl~Zt? 
Barr Engineering Co. Chain of Custody Sample Origination State: Analysis Requested COC Number: 52059 0 KS OMO DWI Water Soil - D Ann Arbor 0 Duluth D Jefferson City 0 Ml OND Other: coc I of I 
~ 0 Bismarck 0 Hibbing [lf-.Minneapolis j!i MN OSD 

Matrix Code: Preservative Code: 
REPORT TO INVOICE TO 

GW = Groundwater A = None 
Company: 811-i!. /!.. [,.," Company: L1!·'112'/l- Ch., ~ SW = Surface Water B = HCI 

~ WW= Waste Water c = HN0 3 
Address: <I Address: 0 z .:: 

DW = Drinking Water D = HiS04 
~ 2 s = Soil/Solid E = NaOH 

Name: Name: c 
> 0 

SD = Sediment u F = MeOH 
email: email: 

Cl -
0 = Other G = NaHS0 4 

V> 0 H = Na 2 S2 0 3 
Copy to: datamgt@barr.com P.O. ::;: "~ I = Ascorbic Acid 

~~~ ~ 

-:JOSLYN '23?..7o 110;J.1:J1t.. :J.70 :E J = NH4(I Project Name: Barr Project No: ::;: E °'.:) 0 K = Zn Acetate 
E ~It) 

V> 

Sample Depth Collection Collection * 0 = Other 
Matrix " 

Location Unit Date Time .g 2 A Start Stop (m./ft. Code Preservative Code 
(mm/dd/yyyy) (hh:mm) ~ ;:_ fJ or in.) ~ Field Filtered Y/N 

1. 

10 /1 'f I Z-"'"' 1115" vJZ.52.N I row i. Tl'1/Jl.E 3-13 
2. 

wt o I I I I ~Ci 
3. \)) 1 I I lt'3S I . 
4. F0-J. I 0 I -. 
5. 

10~ 
I 

I lo/J.v/~1/; vJ 0030 Gv) 
6. 

vJ3DI I 1100 
7. 

Lv J?,,~ I I 2.1 § . 
~ 

~ 
~ 

8. 
:!! 
~ 
0 

> 
~ 

9. ~ 
~ 

~ 

8 
N 

10. E 
~ 

/) ~ 

BARR USE ONLY 
Relinquished by: S'itw ;{.uz_- 0£ I~e? a~A Time Received by: ! rat/' r1q;f 1 ~ 

S'1)/ /0 ~·" 1SJO 1011i /lit' 
u 

Sampled by: 0 
Relinquished by: Date Time ,;::? ' Date Time 

0 

Barr Proj. Manager: 'l /, /17/J,--
On Ice? Received by: ~ 

y N if 
Barr DQ Manager: ·7110 iJif.iederal Air Bill Number: 

~ 
Samples Shipped VIA: D Courier Express D Sampler Requested Due Date: ~ 

~ 
Lab Name: CAS 0 Other: 0 Standard Turn Around Time e; 
Lab Location: i<-~.so l;f!l. Lab WO: Temperature on Receipt (°C): Custody Seal Intact? DY ON DNone 0 Rush ~ 

(mm/dd/yyyy) ~ 

" . ·' D1stnbut1on - Wh1te-Ong1nal: Accompanres Shipment to laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
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Table 3-13 

Groundwater Monitoring Parameters 
Joslyn Manufacturing & Supply Co. 

Brooklyn Center, MN 

PAH Compounds - EPA 8270 SIM 

Carcinogenic PAHs 

Benzo( a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(a)pyrene 

Noncarcinogenic PAHs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Fluoranthene 

lndeno(1,2,3,cd)pyrene 
Benzo(k)fluoranthene 
Dibenzo( ah)anthracene 
BenzoU )fl uora nthene • 

Fluorene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Phenolic Compounds - EPA 8270 SIM 

Pentachlorophenol 

•co-elutes with benz(b)fluoranthene 

Target reporting limits: PAHs = 0.0033 µg/L, PCP= 0.3 µg/L 

Page 1 of I 
07/22/2016 
p \Mpls\23 MN\27\23271 l 0\ WorkFiles\annual reports\20 l 6 Annual Report\ Tables\ Table 3- l 3 GW Monitoring Parameters docx 
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A PC cu 
Cooler Receipt and Preservation Form ,-

a;~, J31tf; , ; ("~;""°'~"KI6 - 1£ ~'li) 
Received: {~/CU Opened: /Oz~_( (p s;:::'.'., .c=/ Unloaded:lqJd /1u By:_ . 

l. Samples were received via? Mail(-~~~~-:? UPS v DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle)('" Cool~ Box Envelope Other NA 

3. Were custody seals on coolers? ~ <;;!? N If yes, how many and where9 tJu. J. , fYntl 
If present, were custody seals intact? ('i N If present, were they signed and dated? 

11 
(] N 

Cooler/COC ID 
.NA 

4. Packing materiat/I~~~f:;fi~~Bubble Wrap ~el Pack~;;,~ry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Did all bottles arrive in good condition (unbroken)? Indicate in the table belovv. 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

NA 

NA 

NA 

NA 

NA 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

1 l. Were VOA vials received without headspace? Indicate in the table below. g 
12. Was Cl2/Res negative? 

Sample ID on Bottle Salnl>le ID on COC 

- -

Bot;• count !out otj Heac1-J ·1 
Bottle .TYPO Temp ·- Broke nH SamnlelD 

-

D.e..9'1USnt' 

-
VolUme. 
add9<f· 

Identified bv: 

R~gent~ 
!lumber ' 

NA 

~ N 

N 

(i_)) N 

(3 N 
. \ 

N (JJ 
y N 
y N 

a/ N 

l~li~ ... 1 Tiliie 

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

Page __ of_ __ 
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Analytical Results

Barr Engineering Company K1612825

K1612825-001

ug/L

NA

W252N

10/19/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/26/161 KWG160975011/11/160.058Naphthalene

0.0033 10/26/161 KWG160975011/11/160.00542-Methylnaphthalene

0.0033 10/26/161 KWG160975011/11/16UNDAcenaphthylene

0.0033 10/26/161 KWG160975011/11/16UNDAcenaphthene

0.0033 10/26/161 KWG160975011/11/160.0066Fluorene

0.0033 10/26/161 KWG160975011/11/160.012Phenanthrene

0.0033 10/26/161 KWG160975011/11/160.010Anthracene

0.0033 10/26/161 KWG160975011/11/160.0074Fluoranthene

0.0033 10/26/161 KWG160975011/11/160.0083Pyrene

0.0033 10/26/161 KWG160975011/11/16U *NDBenz(a)anthracene

0.0033 10/26/161 KWG160975011/11/16UNDChrysene

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(b)fluoranthene†

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(k)fluoranthene

0.0033 10/26/161 KWG160975011/15/16UNDBenzo(a)pyrene

0.0033 10/26/161 KWG160975011/15/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/26/161 KWG160975011/15/16UNDDibenz(a,h)anthracene

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(g,h,i)perylene

0.29 10/26/161 KWG160975011/11/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1687

39-123 AcceptableFluoranthene-d10 11/11/16102

10-136 Acceptable2,4,6-Tribromophenol 11/11/1678

22-127 AcceptableTerphenyl-d14 11/11/1692

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:11:3811/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 14 of 23



Analytical Results

Barr Engineering Company K1612825

K1612825-002

ug/L

NA

W10

10/19/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.034 10/26/1610 KWG160975011/12/16D12Naphthalene

0.034 10/26/1610 KWG160975011/12/16D0.132-Methylnaphthalene

0.034 10/26/1610 KWG160975011/12/16D0.73Acenaphthylene

0.34 10/26/16100 KWG160975011/12/16D35Acenaphthene

0.034 10/26/1610 KWG160975011/12/16D14Fluorene

0.034 10/26/1610 KWG160975011/12/16D3.4Phenanthrene

0.034 10/26/1610 KWG160975011/12/16D0.93Anthracene

0.034 10/26/1610 KWG160975011/12/16D0.30Fluoranthene

0.034 10/26/1610 KWG160975011/12/16D0.12Pyrene

0.034 10/26/1610 KWG160975011/12/16U *NDBenz(a)anthracene

0.034 10/26/1610 KWG160975011/12/16UNDChrysene

0.034 10/26/1610 KWG160975011/12/16UNDBenzo(b)fluoranthene†

0.034 10/26/1610 KWG160975011/12/16UNDBenzo(k)fluoranthene

0.034 10/26/1610 KWG160975011/15/16UNDBenzo(a)pyrene

0.034 10/26/1610 KWG160975011/15/16UNDIndeno(1,2,3-cd)pyrene

0.034 10/26/1610 KWG160975011/15/16UNDDibenz(a,h)anthracene

0.034 10/26/1610 KWG160975011/12/16UNDBenzo(g,h,i)perylene

30 10/26/16100 KWG160975011/12/16D200Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/12/16117

39-123 AcceptableFluoranthene-d10 11/12/16122

10-136 Acceptable2,4,6-Tribromophenol 11/12/1671

22-127 AcceptableTerphenyl-d14 11/12/1689

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:11:4211/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 15 of 23



Analytical Results

Barr Engineering Company K1612825

K1612825-003

ug/L

NA

W7

10/19/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.067 10/26/1620 KWG160975011/12/16D0.58Naphthalene

0.067 10/26/1620 KWG160975011/12/16UND2-Methylnaphthalene

0.067 10/26/1620 KWG160975011/12/16UNDAcenaphthylene

0.067 10/26/1620 KWG160975011/12/16DX0.13Acenaphthene

0.067 10/26/1620 KWG160975011/12/16D1.6Fluorene

0.067 10/26/1620 KWG160975011/12/16D0.91Phenanthrene

0.067 10/26/1620 KWG160975011/12/16D0.48Anthracene

0.067 10/26/1620 KWG160975011/12/16UNDFluoranthene

0.067 10/26/1620 KWG160975011/12/16UNDPyrene

0.067 10/26/1620 KWG160975011/12/16U *NDBenz(a)anthracene

0.067 10/26/1620 KWG160975011/12/16UNDChrysene

0.067 10/26/1620 KWG160975011/12/16UNDBenzo(b)fluoranthene†

0.067 10/26/1620 KWG160975011/12/16UNDBenzo(k)fluoranthene

0.067 10/26/1620 KWG160975011/15/16UNDBenzo(a)pyrene

0.067 10/26/1620 KWG160975011/15/16UNDIndeno(1,2,3-cd)pyrene

0.067 10/26/1620 KWG160975011/15/16UNDDibenz(a,h)anthracene

0.067 10/26/1620 KWG160975011/12/16UNDBenzo(g,h,i)perylene

300 10/26/161000 KWG160975011/12/16D1200Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 Outside Control LimitsFluorene-d10 11/12/16132

39-123 Outside Control LimitsFluoranthene-d10 11/12/16142

10-136 Acceptable2,4,6-Tribromophenol 11/12/1680

22-127 AcceptableTerphenyl-d14 11/12/16104

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page15:07:0612/01/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194312u:\Stealth\Crystal.rpt\Form1mNew.rpt
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Analytical Results

Barr Engineering Company K1612825

K1612825-004

ug/L

NA

FB-2

10/19/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/26/161 KWG160975011/11/160.031Naphthalene

0.0033 10/26/161 KWG160975011/11/160.0152-Methylnaphthalene

0.0033 10/26/161 KWG160975011/11/16UNDAcenaphthylene

0.0033 10/26/161 KWG160975011/11/16UNDAcenaphthene

0.0033 10/26/161 KWG160975011/11/16UNDFluorene

0.0033 10/26/161 KWG160975011/11/16UNDPhenanthrene

0.0033 10/26/161 KWG160975011/11/16UNDAnthracene

0.0033 10/26/161 KWG160975011/11/16UNDFluoranthene

0.0033 10/26/161 KWG160975011/11/16UNDPyrene

0.0033 10/26/161 KWG160975011/11/16U *NDBenz(a)anthracene

0.0033 10/26/161 KWG160975011/11/16UNDChrysene

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(b)fluoranthene†

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(k)fluoranthene

0.0033 10/26/161 KWG160975011/15/16UNDBenzo(a)pyrene

0.0033 10/26/161 KWG160975011/15/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/26/161 KWG160975011/15/16UNDDibenz(a,h)anthracene

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(g,h,i)perylene

0.29 10/26/161 KWG160975011/11/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1687

39-123 AcceptableFluoranthene-d10 11/11/16104

10-136 Acceptable2,4,6-Tribromophenol 11/11/1675

22-127 AcceptableTerphenyl-d14 11/11/16100

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:11:5011/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 17 of 23



Analytical Results

Barr Engineering Company K1612825

K1612825-005

ug/L

NA

W104

10/20/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0037 10/26/161 KWG160975011/12/160.011Naphthalene

0.0037 10/26/161 KWG160975011/12/160.00542-Methylnaphthalene

0.0037 10/26/161 KWG160975011/12/160.013Acenaphthylene

0.0037 10/26/161 KWG160975011/12/16UNDAcenaphthene

0.0037 10/26/161 KWG160975011/12/160.015Fluorene

0.0037 10/26/161 KWG160975011/12/16UNDPhenanthrene

0.0037 10/26/161 KWG160975011/12/161.9Anthracene

0.0037 10/26/161 KWG160975011/12/160.0081Fluoranthene

0.0037 10/26/161 KWG160975011/12/16UNDPyrene

0.0037 10/26/161 KWG160975011/12/16U *NDBenz(a)anthracene

0.0037 10/26/161 KWG160975011/12/160.018Chrysene

0.0037 10/26/161 KWG160975011/12/16UNDBenzo(b)fluoranthene†

0.0037 10/26/161 KWG160975011/12/16UNDBenzo(k)fluoranthene

0.0037 10/26/161 KWG160975011/16/16UNDBenzo(a)pyrene

0.0037 10/26/161 KWG160975011/16/16UNDIndeno(1,2,3-cd)pyrene

0.0037 10/26/161 KWG160975011/16/16UNDDibenz(a,h)anthracene

0.0037 10/26/161 KWG160975011/12/16UNDBenzo(g,h,i)perylene

0.32 10/26/161 KWG160975011/12/160.37Pentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/12/1684

39-123 AcceptableFluoranthene-d10 11/12/1690

10-136 Acceptable2,4,6-Tribromophenol 11/12/1674

22-127 AcceptableTerphenyl-d14 11/12/1681

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:11:5411/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 18 of 23



Analytical Results

Barr Engineering Company K1612825

K1612825-006

ug/L

NA

W301

10/20/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/26/161 KWG160975011/12/160.018Naphthalene

0.0033 10/26/161 KWG160975011/12/160.00832-Methylnaphthalene

0.0033 10/26/161 KWG160975011/12/16UNDAcenaphthylene

0.0033 10/26/161 KWG160975011/12/160.0075Acenaphthene

0.0033 10/26/161 KWG160975011/12/160.0073Fluorene

0.0033 10/26/161 KWG160975011/12/160.041Phenanthrene

0.0033 10/26/161 KWG160975011/12/160.018Anthracene

0.0033 10/26/161 KWG160975011/12/160.012Fluoranthene

0.0033 10/26/161 KWG160975011/12/160.017Pyrene

0.0033 10/26/161 KWG160975011/12/16 *0.0065Benz(a)anthracene

0.0033 10/26/161 KWG160975011/12/160.025Chrysene

0.0033 10/26/161 KWG160975011/12/160.0057Benzo(b)fluoranthene†

0.0033 10/26/161 KWG160975011/12/16UNDBenzo(k)fluoranthene

0.0033 10/26/161 KWG160975011/16/160.0084Benzo(a)pyrene

0.0033 10/26/161 KWG160975011/16/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/26/161 KWG160975011/16/16UNDDibenz(a,h)anthracene

0.0033 10/26/161 KWG160975011/12/160.0034Benzo(g,h,i)perylene

0.29 10/26/161 KWG160975011/12/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/12/1687

39-123 AcceptableFluoranthene-d10 11/12/1699

10-136 Acceptable2,4,6-Tribromophenol 11/12/1674

22-127 AcceptableTerphenyl-d14 11/12/1681

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:11:5811/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 19 of 23



Analytical Results

Barr Engineering Company K1612825

K1612825-007

ug/L

NA

W328

10/20/2016

10/21/2016

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/26/161 KWG160975011/11/160.013Naphthalene

0.0033 10/26/161 KWG160975011/11/160.00612-Methylnaphthalene

0.0033 10/26/161 KWG160975011/11/16UNDAcenaphthylene

0.0033 10/26/161 KWG160975011/11/16UNDAcenaphthene

0.0033 10/26/161 KWG160975011/11/160.0037Fluorene

0.0033 10/26/161 KWG160975011/11/160.0083Phenanthrene

0.0033 10/26/161 KWG160975011/11/160.013Anthracene

0.0033 10/26/161 KWG160975011/11/160.0050Fluoranthene

0.0033 10/26/161 KWG160975011/11/160.0041Pyrene

0.0033 10/26/161 KWG160975011/11/16U *NDBenz(a)anthracene

0.0033 10/26/161 KWG160975011/11/16UNDChrysene

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(b)fluoranthene†

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(k)fluoranthene

0.0033 10/26/161 KWG160975011/15/16UNDBenzo(a)pyrene

0.0033 10/26/161 KWG160975011/15/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/26/161 KWG160975011/15/16UNDDibenz(a,h)anthracene

0.0033 10/26/161 KWG160975011/11/16UNDBenzo(g,h,i)perylene

0.29 10/26/161 KWG160975011/11/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/11/1678

39-123 AcceptableFluoranthene-d10 11/11/1696

10-136 Acceptable2,4,6-Tribromophenol 11/11/1676

22-127 AcceptableTerphenyl-d14 11/11/1692

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:12:0211/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 20 of 23



Analytical Results

Barr Engineering Company K1612825

KWG1609750-3

ug/L

NA

Method Blank

NA

NA

Joslyn/232701102016270

Ground water

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Polynuclear Aromatic Hydrocarbons

Lab Code:

Level: LowExtraction Method:

Analysis Method:

EPA 3520C

8270D SIM

NoteMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.0033 10/26/161 KWG160975011/13/16UNDNaphthalene

0.0033 10/26/161 KWG160975011/13/16UND2-Methylnaphthalene

0.0033 10/26/161 KWG160975011/13/16UNDAcenaphthylene

0.0033 10/26/161 KWG160975011/13/16UNDAcenaphthene

0.0033 10/26/161 KWG160975011/13/16UNDFluorene

0.0033 10/26/161 KWG160975011/13/16UNDPhenanthrene

0.0033 10/26/161 KWG160975011/13/16UNDAnthracene

0.0033 10/26/161 KWG160975011/13/16UNDFluoranthene

0.0033 10/26/161 KWG160975011/13/16UNDPyrene

0.0033 10/26/161 KWG160975011/11/16U *NDBenz(a)anthracene

0.0033 10/26/161 KWG160975011/13/16UNDChrysene

0.0033 10/26/161 KWG160975011/13/16UNDBenzo(b)fluoranthene†

0.0033 10/26/161 KWG160975011/13/16UNDBenzo(k)fluoranthene

0.0033 10/26/161 KWG160975011/13/16UNDBenzo(a)pyrene

0.0033 10/26/161 KWG160975011/13/16UNDIndeno(1,2,3-cd)pyrene

0.0033 10/26/161 KWG160975011/13/16UNDDibenz(a,h)anthracene

0.0033 10/26/161 KWG160975011/13/16UNDBenzo(g,h,i)perylene

0.29 10/26/161 KWG160975011/11/16UNDPentachlorophenol

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

28-125 AcceptableFluorene-d10 11/13/1680

39-123 AcceptableFluoranthene-d10 11/13/1693

10-136 Acceptable2,4,6-Tribromophenol 11/11/1656

22-127 AcceptableTerphenyl-d14 11/13/1695

† Analyte Comments

This analyte cannot be separated from Benzo(j)fluoranthene.Benzo(b)fluoranthene

Comments:

1of1Page12:12:0611/21/2016Printed: Form 1A - Organic

Merged SuperSet Reference: RR194044u:\Stealth\Crystal.rpt\Form1mNew.rpt Page 21 of 23



ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Barr Engineering Company K1612825

Low

Ground water

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Polynuclear Aromatic Hydrocarbons

EPA 3520C

Analysis Method: 8270D SIM

Sur1 Sur2 Sur3 Sur4

Percent

K1612825-001W252N 87 102 78 92

K1612825-002W10 D117 122 D D71 D89

K1612825-003 * *W7 D132 142 D D80 D104

K1612825-004FB-2 87 104 75 100

K1612825-005W104 84 90 74 81

K1612825-006W301 87 99 74 81

K1612825-007W328 78 96 76 92

KWG1609750-3Method Blank 80 93 56 95

KWG1609750-1Lab Control Sample 81 94 64 95

KWG1609750-2Duplicate Lab Control Sample 83 95 63 94

Form 2A - OrganicPrinted: 11/21/2016 12:12:11 1 of 1

Surrogate Recovery Control Limits (%)

28-125

39-123

10-136

Fluorene-d10

Fluoranthene-d10

2,4,6-Tribromophenol

Terphenyl-d14 22-127

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR194044SuperSet Reference:

Sur1

Sur2

Sur3

Sur4

=

=

=

=

u:\Stealth\Crystal.rpt\Form2.rpt Page 22 of 23



Lab Control Spike/Duplicate Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

Duplicate Lab Control Spike

%Rec RPD

RPD

Limit

QA/QC Report

Duplicate Lab Control Sample

KWG1609750-2

Barr Engineering Company K1612825

8270D SIM

ug/L

NA

Lab Control Sample

KWG1609750-1

Polynuclear Aromatic Hydrocarbons

KWG1609750

Ground water

Low

Joslyn/232701102016270

Client:

Project:

Sample Matrix:

Service Request: 

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

10/26/2016

11/11/2016 - 

11/13/2016

EPA 3520C

Spike 

Amount

Spike 

Amount

59-950.500 80 30Naphthalene 0.500 76 50.380 0.400

42-1080.500 79 302-Methylnaphthalene 0.500 75 50.376 0.395

61-1020.500 95 30Acenaphthylene 0.500 92 40.458 0.477

58-980.500 86 30Acenaphthene 0.500 82 50.411 0.430

59-970.500 86 30Fluorene 0.500 81 50.406 0.428

61-1000.500 88 30Phenanthrene 0.500 82 70.410 0.438

65-980.500 92 30Anthracene 0.500 86 70.429 0.459

63-1060.500 92 30Fluoranthene 0.500 89 30.444 0.458

64-1040.500 101 30Pyrene 0.500 98 30.490 0.503

67-96** 0.500 98 30Benz(a)anthracene 0.500 98 00.489 0.490

67-1050.500 91 30Chrysene 0.500 90 10.451 0.457

69-1040.500 91 30Benzo(b)fluoranthene 0.500 91 10.454 0.456

68-1080.500 94 30Benzo(k)fluoranthene 0.500 93 10.465 0.470

68-1070.500 94 30Benzo(a)pyrene 0.500 93 10.465 0.470

61-1150.500 85 30Indeno(1,2,3-cd)pyrene 0.500 84 20.418 0.427

54-1180.500 85 30Dibenz(a,h)anthracene 0.500 83 20.416 0.425

61-1100.500 84 30Benzo(g,h,i)perylene 0.500 82 30.410 0.422

10-1232.50 76 30Pentachlorophenol 2.50 80 52.01 1.90

Form 3C - OrganicPrinted: 11/21/2016 12:12:15 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR194044SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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November 14, 2016 Analytical Report for Service Request No: K1613449

Terri Olson
Barr Engineering
4300 MarketPointe Drive , Suite 200
Minneapolis, MN 55435

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory November 03, 2016

RE: Joslyn / 23270110

Dear Terri,

K1613449.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18

Chris.Leaf
Chris Leaf



www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068
+1 360 577 7222

Kelso, WA 98626
1317 South 13th Avenue
ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

General Chemistry

Page 2 of 18



ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

Page 3 of 18



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 6 of 18



 

Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Barr Engineering Company Service Request No.: K1613449 
Project: Joslyn/ 23270110 Date Received: 11/03/16 
Sample Matrix: Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
Three water samples were received for analysis at ALS Environmental on 11/03/16.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
General Chemistry Parameters 
 
No anomalies associated with the analysis of these samples were observed. 
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Barr Engineering Co. Chain of Custody Sample Origination State: 

D KS D MO DWI f----A_n_a-'lyc.s_is,R_eq"'-u-e_st_e_d _,__--1 COC Number: 5 1 Q 9 5 
Water Soil 

.. D Ann Arbor 
~ D Bismarck 

D Ouluth 
D Hibbing 

D Jefferson City 
~ea polis 

0 MI 0 NO Other: 
~N OSO 

REPORT TO INVOICE TO 

Company: (SA-RR P-p.)C,. Company: J/+i?J< ef'Jle.. ~ 
Address: Address: z c: 

0----------------+----------------------1' 2 c 
>- 0 Name: Name: 

0----------------+----------------------1 u 
,_e_m_a_il:_7":_14_Cl __ (})_{3.~A_t~f~.-~_""1_~--+-e_m_a_il_: _______________ __,~ 0 

Copy to: datamgt@barr.com P.O. ::;; " • <' 
o--~~~~~~~--t~~~~~~~~~---t'w~~' 

Project Name: Se.S/ 1t"-' Barr Project No:2'f270//0- ~ E"' 'I~~ 
1-~~~~~..;;:;;;.........:-J1...;.;;;.....~...,.~S~a-m~p~l-e~D~e-p-t~h~..-~C~o~l~le~ct-io_n....1..:,..;~C~o~ll-ec-t-io-n~T""~--IE ~ ['\ ~~ 

Matrix ·~ Location 
Start Stop 

2
lJZA 

1 U I t 
4. 

5. 

6. 

Unit 
(m./ft. 
or in.) 

. 

Date 
(mm/dd/yyyy) 

Time 
(hh:mm) 

Code -::: 2 '1 f'I ;;; 
~:::. 

I )OD \?~ zvvv 

2 v v v 

COC of __ _ 

Matrix Code: Preser~ode: 

GW = Groundwater C'."'Ac.....a...c"""'-~-""-
~'rtace Water B = HCI 

( ' • 'H vvaste Water --'- - ~~ 
'"Ow= Drinking Water ~ = H2: 

S = Soil/Solid E - a 
SD = Sediment F = MeOH 
0 = Other G = NaHSO, 

Preservative Code 

Field Filtered Y.tN' ..> 

H = Na 2 5 2 03 
I = Ascorbic Add 
J = NH,CI 
K = Zn Acetate 
O = Other 

' 

• 

I 

~ ~ 
~8.-~-/~~---4-+-+----+------+-~-+-+++-+-+-+-++-t-+-++-+-+-+-~~~~1 

7. 

' ~ Container Supply Number 

/ "" - I Ill/II Ill/I I/Ill 11/ll l/lll I/I/ llll 
74651 

9. 

10. / 

.,.,,..;" 

f~sa~m~p~le~d~b~y===B~E~R~~~~~SE~:O:N:~=========1hR;,e~li~~~~/.~;~~b~~-~:~J~;;;;;~~~==~~~f~!~)l~~:'~1~<1~~~7~;~b:1:1~,1~~~~r.;~~hR~e~ce~iv~ed~~by~:~::/::=:-----:~=···=======µ1~i4U1~h1~1·0~=~={1~~~i~~e~-=~~ 
Barr Proj. Manager: ~. D~ Relinquished by: On Ice? Date Time Received ~ Date Time ~ 

l-::'--=:::--:--:---::;;;;;~'-O:--=:~._---~--j.---------~---~~---~...J_:.Y_.::N_J_~~-L_-----1----~~----------.~--J...~~~.J..--------~~ 
1-Ba_r_r _o_Q:.__M_a_na_:gc,e,.r:-:'"f14C-::?-("J~--------f Samples Shipped VIA: O Courier O Federal Express O Sampler Air Bill Number: Requested Due Date: ~ 

Lab Name: .tf-LS D Other: D Standard Turn Around Time :;; 

i D Rush~~~~ ~ 
L.:La:b:...::;Lo:c:at:io:n::...LLJ.~·~''~· ..... ~l~·~-'i·l:i.-::;_~~~...L~L:ab:;,_:W:O::.,;_ __ ~~~~~-":e:m:p:er:at:u:ra:....:;o:n~R:e:ce:ip:t~(~0:C)~:~~...;;C:u:st:od~y:....;::Se:a:l:1n:t:ac:t'~.:D:Y.,;_:D:N.,;_:D:N:o:n:e...J. __ ~--__;<~m~m/~dd~/yyyy~>:.._~--~J~ 
Distribution - White-Origin~!: Accompanies Shipment to Laboratory; Yellow Copy: Include in Field Documents; Pink Copy: Send to Data Management Administrators. 
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PC 
(}_;// 

---
Cooler Receipt and Preservation Form 

CliooC . ' JJJ.YY ' sm;~R'~"'"'K" t 7:1? 
ii {?> lj Id _ Opened: /I (3 ftw By: 0 /Unloaded: /(I] C By:~-"/ . ' .. ( d'""'" I '-· 

Received: 

2. 

I. Samples were received via? USPS . <!:~dEx:' UPS 

Samples were received in: (circle) ( ·Cooler ) Box 
"--------- ';\ 

NA 6'.l. N 3. Were custody seals on coolers? 

If present, were custody seals intact? a;,, N 

DHL PDX Courier Hand Delivered 

Envelope Oilier ___________ _ 

If yes, how many and where? t!)W i /luJ.1 f 
If present, were they signed and dated? 

'' ' 

' 
' corr. - , -Thei'monieter Cooler/CCC ID · .. Tracking.Number 

Raw Comict&d. Raw toi'reeted 
CoolerJemp Coolerr--· Temn.Bf~ok tem" Blank .Factor ID '/ , ·. · .. NA 

NA 

{i) 

-- ().ti -·O' -,,,, l)Jn '1 ' !) . 01 I .;:::'>&~ f-;t&':J I :::f f'Ji J I 3 -:; ? Ol. / ',,.l,',,1- -:z 
, ,, 

4. Packing material: Inserts (!!_li!Jg!~'2~~~i£~ Gel Packs~! Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 
If applicable, tissue samples were received: Frozen Partially Tl!awed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

NA f) 
NA yl 

0 

NA /y) 
10 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA ~ 

N 

NA Filed 

N 

N 

N 

N 

9. Were appropriate bottles/containers and volu1nes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

NA y; N 

NA ® N 

11. Were VOA vials received without headspace? Indicate in the table below. ~ y N 

12. Was Cl2/Res negative? ~- y N 

Sample ID on Bottle Sample ID on COC ' Identified by: 

Bottle Count out of Head· Volume Reage~t Lot 
Sample ID Bottle Tvpe Temp space Broke pH Reagent · added Number Initials Time 

' 

- ,, ,:;;+,,;;, ,iii; ,;@ii.~ 

Notes, Discrepancies, & Resolutions: Srt H1 i HlJl L,J l~nuL~ 

7125116 Page __ of_ __ 
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Client:

11/3/16

K1613449

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23270110
Barr Engineering Company

Sample Matrix:
Project: 11/2/16

Solids, Total Suspended (TSS)

Basis:
Units: mg/L

NA
SM 2540 D
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

U12 11/09/16 13:23150026500K1613449-001
U2A 11/09/16 13:231500169000K1613449-002
U11 11/09/16 13:23150095900K1613449-003
Method Blank 11/09/16 13:2315.0  UNDK1613449-MB1
Method Blank 11/09/16 13:2311.0  UNDK1613449-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  11/11/2016 2:52:36 PM 16-0000399400 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/23270110
Barr Engineering Company Service Request: K1613449

NADate Collected:
Date Received: NA

11/09/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1613404-001 NALab Code:
Sample Name:

RPD LimitMRLAnalysis Method RPD

Duplicate 
Sample

K1613404-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Solids, Total Suspended (TSS) NC 5.0 ND U ND U NC 10SM 2540 D

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  11/11/2016 2:52:36 PM 16-0000399400 rev 00Superset Reference:
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Duplicate Lab Control Sample
K1613449-DLCS2

Lab Control Sample
K1613449-LCS2

Analyte Name

K1613449
Date Analyzed:
Service Request:

Water
Joslyn/23270110
Barr Engineering Company

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
General Chemistry Parameters

Analysis Method:
Prep Method:

SM 2540 D
None NA

mg/L
Basis:
Units:

Analysis Lot: 522998

11/09/16

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

NADate Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

6.7 7.1Solids, Total Suspended (TSS) 202 85-11594 7.16.6 95 

16-0000399400 rev 00Superset Reference:Printed  11/11/2016 2:52:36 PM
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Client:

11/3/16

K1613449

Date Received:
Date Collected:

Service Request:

Water
Joslyn/23270110
Barr Engineering Company

Sample Matrix:
Project: 11/2/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/L

NA
SM 5220 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MRLResult Q

U12 11/08/16 16:00150184K1613449-001
U2A 11/08/16 16:00150546K1613449-002
U11 11/08/16 16:001501170K1613449-003
Method Blank 11/08/16 16:00150  UNDK1613449-MB1

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  11/11/2016 2:52:37 PM 16-0000399400 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Joslyn/23270110
Barr Engineering Company Service Request: K1613449

NADate Collected:
Date Received: NA

11/08/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/L
Basis:
Units:

K1613132-003 NALab Code:
Sample Name:

RPD LimitMRL
Analysis 
Method RPD

Duplicate 
Sample

K1613132-
003DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 2 100 2310 2270 2290 20SM 5220 C

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  11/11/2016 2:52:37 PM 16-0000399400 rev 00Superset Reference:
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QA/QC Report

mg/L
K1613132-003 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Barr Engineering Company
Joslyn/23270110
Water

Service Request:

Date Analyzed:
Date Received:

K1613449

11/8/16
N/A

Date Collected: N/A

None
SM 5220 C

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1613132-003MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Chemical Oxygen Demand (COD) 2310 3280 1000 98 80-128

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  11/11/2016 2:52:37 PM 16-0000399400 rev 00Superset Reference:
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Sample Name

K1613449
Date Analyzed:
Service Request:

Water
Joslyn/23270110
Barr Engineering Company

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 522712

11/08/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117109 242264K1613449-LCS1

16-0000399400 rev 00Superset Reference:Printed  11/11/2016 2:52:37 PM
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 23270110

Minneapolis, MN 55435

March 21, 2016

Work Order Number: 1601092

Bach Pham

Client Manager II

Barr Engineering Co.

bpham@legend-group.com

This is a revised report.  The details of the revision are listed in the case narrative on the following page.

Enclosed are the results of analyses for samples received by the laboratory on 03/09/16. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

All test results and QC meet requirements of the 2003 NELAC standard.

MDH (NELAC) Accreditation #027-123-295

Prepared by,
LEGEND TECHNICAL SERVICES, INC
 

Ms. Terri Olson

4300 MarketPointe Drive, Suite 200

REVISION

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced in 
its entirety.



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 03/21/16Date Reported:

Barr Engineering Co.

Work Order #:  16010924300 MarketPointe Drive, Suite 200

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

U2A 1601092-01 Discharge Water 03/08/16 13:50 03/09/16  10:30

U12 1601092-02 Discharge Water 03/08/16 14:30 03/09/16  10:30

U11 1601092-03 Discharge Water 03/08/16 15:00 03/09/16  10:30

 Shipping Container Information

Default Cooler Temperature (°C):  1.7

Received on ice: Yes Temperature blank was present Received on ice pack: No

Received on melt water: No Ambient: No Acceptable (IH/ISO only): No

Custody seals: Yes

Case Narrative:

The MSD recovery for COD was outside the method control limits for the 6010C batch BC1007.  The LCS, LCS duplicate, and % RPD 
were within the control limits.  The source sample was U2A.

Ths report was revised on March 21, 2016 to include a missing M2 qualifier for sample U2A.  This report supersedes the report dated 
March 21, 2016.

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 03/21/16Date Reported:

Barr Engineering Co.

Work Order #:  16010924300 MarketPointe Drive, Suite 200

WET CHEMISTRY

Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

U2A (1601092-01) Discharge Water   Sampled: 03/08/16 13:50    Received: 03/09/16 10:30

B6C1007 03/10/16 03/15/16 mg/LChemical Oxygen Demand 2000 M2SM 5220 D-975400 450 20

B6C1006 03/10/16 03/10/16 Std. UnitspH H3SM 4500 H+ 
B-00

7.1 1

B6C1005 03/10/16 03/11/16 mg/LTotal Suspended Solids 4.0 SM 2540 D-9777000 1

U12 (1601092-02) Discharge Water   Sampled: 03/08/16 14:30    Received: 03/09/16 10:30

B6C1007 03/10/16 03/15/16 mg/LChemical Oxygen Demand 5000 SM 5220 D-977300 1100 50

B6C1006 03/10/16 03/10/16 Std. UnitspH H3SM 4500 H+ 
B-00

6.9 1

B6C1005 03/10/16 03/11/16 mg/LTotal Suspended Solids 4.0 SM 2540 D-97180000 1

U11 (1601092-03) Discharge Water   Sampled: 03/08/16 15:00    Received: 03/09/16 10:30

B6C1007 03/10/16 03/15/16 mg/LChemical Oxygen Demand 2000 SM 5220 D-9713000 450 20

B6C1006 03/10/16 03/10/16 Std. UnitspH H3SM 4500 H+ 
B-00

7.1 1

B6C1005 03/10/16 03/11/16 mg/LTotal Suspended Solids 4.0 SM 2540 D-9721000 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 03/21/16Date Reported:

Barr Engineering Co.

Work Order #:  16010924300 MarketPointe Drive, Suite 200

Result Units Level

Spike

Result

Source

%REC

%REC

Limits %RPD

%RPD

Limit Notes  Analyte

WET CHEMISTRY - Quality Control

Legend Technical Services, Inc.

RL MDL

Batch B6C1005 - General Prep

Blank (B6C1005-BLK1) Prepared: 03/10/16  Analyzed: 03/11/16 

Total Suspended Solids mg/L< 4.0 4.0

Duplicate (B6C1005-DUP1) Prepared: 03/10/16  Analyzed: 03/11/16 Source: 1601092-03

Total Suspended Solids mg/L 3.7921500 207004.0 10

Reference (B6C1005-SRM1) Prepared: 03/10/16  Analyzed: 03/11/16 

Total Suspended Solids mg/L 69.8 81-11291.764.0

Batch B6C1006 - General Prep

Duplicate (B6C1006-DUP1) Prepared & Analyzed: 03/10/16 Source: 1601092-03

pH Std. Units H30.5637.09 7.13 20

Reference (B6C1006-SRM1) Prepared & Analyzed: 03/10/16 

pH Std. Units 6.00 98-1021006.01

Reference (B6C1006-SRM2) Prepared & Analyzed: 03/10/16 

pH Std. Units 6.00 98-1021016.07

Batch B6C1007 - General Prep

Blank (B6C1007-BLK1) Prepared: 03/10/16  Analyzed: 03/15/16 

Chemical Oxygen Demand mg/L< 100 100 23

LCS (B6C1007-BS1) Prepared: 03/10/16  Analyzed: 03/15/16 

Chemical Oxygen Demand mg/L 400 85-11591.0364 100 23

LCS Dup (B6C1007-BSD1) Prepared: 03/10/16  Analyzed: 03/15/16 

Chemical Oxygen Demand mg/L 400 85-11593.2 2.50373 100 23 20

Matrix Spike (B6C1007-MS1) Prepared: 03/10/16  Analyzed: 03/15/16 Source: 1601092-01

Chemical Oxygen Demand mg/L 8000 85-11586.712400 54302000 450

Matrix Spike Dup (B6C1007-MSD1) Prepared: 03/10/16  Analyzed: 03/15/16 Source: 1601092-01

Chemical Oxygen Demand mg/L 8000 M285-11584.5 1.4712200 54302000 450 20

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 03/21/16Date Reported:

Barr Engineering Co.

Work Order #:  16010924300 MarketPointe Drive, Suite 200

Notes and Definitions 

M2 Matrix spike recovery was low, the associated blank spike recovery was acceptable.

H3 Sample was received and/ or analysis requested past holding time.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Less than value listed<

Not applicable.  The %RPD is not calculated from values less than the reporting limit.NA

MDL Method Detection Limit;  Equivalent to the method LOD (Limit of Detection)

RL Reporting Limit

LCS

MS

Laboratory Control Spike = Blank Spike (BS) = Laboratory Fortified Blank (LFB)

Matrix Spike = Laboratory Fortified Matrix (LFM)

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 23270110

Minneapolis, MN 55435

June 10, 2016

Work Order Number: 1602129

Bach Pham

Client Manager II

Barr Engineering Co.

bpham@legend-group.com

This is a revised report.  The details of the revision are listed in the case narrative on the following page.

Enclosed are the results of analyses for samples received by the laboratory on 05/17/16. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

All test results and QC meet requirements of the 2003 NELAC standard.

MDH (NELAC) Accreditation #027-123-295

Prepared by,
LEGEND TECHNICAL SERVICES, INC
 

Ms. Terri Olson

4300 MarketPointe Drive, Suite 200

REVISION

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced in 
its entirety.



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 06/10/16Date Reported:

Barr Engineering Co.

Work Order #:  16021294300 MarketPointe Drive, Suite 200

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

U2A 1602129-01 Wastewater 05/17/16 10:45 05/17/16  15:50

U12 1602129-02 Wastewater 05/17/16 12:10 05/17/16  15:50

U11 1602129-03 Wastewater 05/17/16 13:30 05/17/16  15:50

 Shipping Container Information

Default Cooler Temperature (°C):  0.7

Received on ice: Yes Temperature blank was present Received on ice pack: No

Received on melt water: Yes Ambient: No Acceptable (IH/ISO only): No

Custody seals: Yes

Case Narrative:

All samples were about 1/3 solid, and heterogeneous.  The samples could not be made homogeneous within laboratory practices.

The % RPD for TSS exceeded the method acceptance limits for batch B6E2308. 

This report was revised on June 10, 2016 due to a laboratory error that affected the sample results for COD analysis.  The samples were 
reanalyzed for COD, and only the reanalysis results have been reported.  This report supersedes the report dated May 31, 2016.

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 06/10/16Date Reported:

Barr Engineering Co.

Work Order #:  16021294300 MarketPointe Drive, Suite 200

WET CHEMISTRY

Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

U2A (1602129-01) Wastewater   Sampled: 05/17/16 10:45    Received: 05/17/16 15:50

B6E1813 05/18/16 05/18/16 Std. UnitspH H3SM 4500 H+ 
B-00

7.1 1

B6E2308 05/23/16 05/25/16 mg/LTotal Suspended Solids 4.0 Q11SM 2540 D-9793000 1

U2A (1602129-01RE1) Wastewater   Sampled: 05/17/16 10:45    Received: 05/17/16 15:50

B6F0902 05/20/16 06/09/16 mg/LChemical Oxygen Demand 100 SM 5220 D-97150 23 1

U12 (1602129-02) Wastewater   Sampled: 05/17/16 12:10    Received: 05/17/16 15:50

B6E1813 05/18/16 05/18/16 Std. UnitspH H3SM 4500 H+ 
B-00

7.0 1

B6E2308 05/23/16 05/25/16 mg/LTotal Suspended Solids 4.0 Q11SM 2540 D-9751000 1

U12 (1602129-02RE1) Wastewater   Sampled: 05/17/16 12:10    Received: 05/17/16 15:50

B6F0902 05/20/16 06/09/16 mg/LChemical Oxygen Demand 100 SM 5220 D-97400 23 1

U11 (1602129-03) Wastewater   Sampled: 05/17/16 13:30    Received: 05/17/16 15:50

B6E1813 05/18/16 05/18/16 Std. UnitspH H3SM 4500 H+ 
B-00

7.1 1

B6E2308 05/23/16 05/25/16 mg/LTotal Suspended Solids 4.0 Q11, R1SM 2540 D-9723000 1

U11 (1602129-03RE1) Wastewater   Sampled: 05/17/16 13:30    Received: 05/17/16 15:50

B6F0902 05/20/16 06/09/16 mg/LChemical Oxygen Demand 100 SM 5220 D-97480 23 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.

Page 3 of 6



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 06/10/16Date Reported:

Barr Engineering Co.

Work Order #:  16021294300 MarketPointe Drive, Suite 200

Result Units Level

Spike

Result

Source

%REC

%REC

Limits %RPD

%RPD

Limit Notes  Analyte

WET CHEMISTRY - Quality Control

Legend Technical Services, Inc.

RL MDL

Batch B6E1813 - General Prep

Duplicate (B6E1813-DUP1) Prepared & Analyzed: 05/18/16 Source: 1602102-01

pH Std. Units H30.1317.65 7.64 20

Reference (B6E1813-SRM1) Prepared & Analyzed: 05/18/16 

pH Std. Units 6.00 98-1021016.04

Reference (B6E1813-SRM2) Prepared & Analyzed: 05/18/16 

pH Std. Units 6.00 98-1021006.02

Batch B6E2308 - General Prep

Blank (B6E2308-BLK1) Prepared: 05/23/16  Analyzed: 05/25/16 

Total Suspended Solids mg/L< 4.0 4.0

Duplicate (B6E2308-DUP1) Prepared: 05/23/16  Analyzed: 05/25/16 Source: 1602129-03

Total Suspended Solids mg/L Q11, R116.719800 234004.0 10

Reference (B6E2308-SRM1) Prepared: 05/23/16  Analyzed: 05/25/16 

Total Suspended Solids mg/L 90.0 82.3-11110191.0

Batch B6F0902 - General Prep

Blank (B6F0902-BLK1) Prepared & Analyzed: 06/09/16 

Chemical Oxygen Demand mg/L< 100 100 23

LCS (B6F0902-BS1) Prepared & Analyzed: 06/09/16 

Chemical Oxygen Demand mg/L 400 85-115107427 100 23

LCS Dup (B6F0902-BSD1) Prepared & Analyzed: 06/09/16 

Chemical Oxygen Demand mg/L 400 85-115107 0.0234427 100 23 20

Matrix Spike (B6F0902-MS1) Prepared & Analyzed: 06/09/16 Source: 1602129-01RE1

Chemical Oxygen Demand mg/L 400 85-115109584 147100 23

Matrix Spike Dup (B6F0902-MSD1) Prepared & Analyzed: 06/09/16 Source: 1602129-01RE1

Chemical Oxygen Demand mg/L 400 85-115110 0.802589 147100 23 20

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 06/10/16Date Reported:

Barr Engineering Co.

Work Order #:  16021294300 MarketPointe Drive, Suite 200

Notes and Definitions 

R1 RPD/RSD exceeded the method acceptance limit.  See case narrative.

Q11 Sample is heterogeneous.  Sample homogeneity could not be readily achieved using routine laboratory practices.

H3 Sample was received and/ or analysis requested past holding time.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Less than value listed<

Not applicable.  The %RPD is not calculated from values less than the reporting limit.NA

MDL Method Detection Limit;  Equivalent to the method LOD (Limit of Detection)

RL Reporting Limit

LCS

MS

Laboratory Control Spike = Blank Spike (BS) = Laboratory Fortified Blank (LFB)

Matrix Spike = Laboratory Fortified Matrix (LFM)

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.

Page 5 of 6



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 23270110

Minneapolis, MN 55435

September 22, 2016

Work Order Number: 1603917

Bach Pham

Client Manager II

Barr Engineering Co.

bpham@legend-group.com

This is a revised report.  The details of the revision are listed in the case narrative on the following page.

Enclosed are the results of analyses for samples received by the laboratory on 09/02/16. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

All test results and QC meet requirements of the 2003 NELAC standard.

MDH (NELAC) Accreditation #027-123-295

Prepared by,
LEGEND TECHNICAL SERVICES, INC
 

Ms. Terri Olson

4300 MarketPointe Drive, Suite 200

REVISION

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced in 
its entirety.



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 09/22/16Date Reported:

Barr Engineering Co.

Work Order #:  16039174300 MarketPointe Drive, Suite 200

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

U12 1603917-01 Discharge Water 09/02/16 10:50 09/02/16  15:00

U2A 1603917-02 Discharge Water 09/02/16 13:15 09/02/16  15:00

U11 1603917-03 Discharge Water 09/02/16 13:42 09/02/16  15:00

 Shipping Container Information

Default Cooler Temperature (°C):  5.2

Received on ice: Yes Temperature blank was present Received on ice pack: No

Received on melt water: No Ambient: No Acceptable (IH/ISO only): No

Custody seals: No

Case Narrative:

All samples were about 1/3 solid, and heterogeneous.  The samples could not be made homogeneous within laboratory practices.

The % RPD for TSS exceeded the method acceptance limits for batch B6I0708. 

All samples were received with a pH above 2 for the COD analysis.  Additional sulfuric acid was used to bring the pH below 2 for all the 
samples, and they were allowed to sit for 24 hours prior to analysis.

This report was revised on September 22, 2016 to correct the RL for the TSS analysis, and to correct the sampling time for sample U11.  
This report supersedes the report dated September 16, 2016.

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 09/22/16Date Reported:

Barr Engineering Co.

Work Order #:  16039174300 MarketPointe Drive, Suite 200

WET CHEMISTRY

Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

U12 (1603917-01) Discharge Water   Sampled: 09/02/16 10:50    Received: 09/02/16 15:00

B6I1403 09/14/16 09/14/16 mg/LChemical Oxygen Demand 2000 Q5SM 5220 D-974700 450 1

B6I0708 09/07/16 09/07/16 mg/LTotal Suspended Solids 1000 Q11, R1SM 2540 D-9792000 1

U2A (1603917-02) Discharge Water   Sampled: 09/02/16 13:15    Received: 09/02/16 15:00

B6I1403 09/14/16 09/14/16 mg/LChemical Oxygen Demand 2000 Q5SM 5220 D-976000 450 1

B6I0708 09/07/16 09/07/16 mg/LTotal Suspended Solids 1000 SM 2540 D-97100000 1

U11 (1603917-03) Discharge Water   Sampled: 09/02/16 13:42    Received: 09/02/16 15:00

B6I1403 09/14/16 09/14/16 mg/LChemical Oxygen Demand 2000 Q5SM 5220 D-9712000 450 1

B6I0708 09/07/16 09/07/16 mg/LTotal Suspended Solids 1000 SM 2540 D-9785000 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 09/22/16Date Reported:

Barr Engineering Co.

Work Order #:  16039174300 MarketPointe Drive, Suite 200

Result Units Level

Spike

Result

Source

%REC

%REC

Limits %RPD

%RPD

Limit Notes  Analyte

WET CHEMISTRY - Quality Control

Legend Technical Services, Inc.

RL MDL

Batch B6I0708 - General Prep

Blank (B6I0708-BLK1) Prepared & Analyzed: 09/07/16 

Total Suspended Solids mg/L< 4.0 4.0

Duplicate (B6I0708-DUP1) Prepared & Analyzed: 09/07/16 Source: 1603917-01

Total Suspended Solids mg/L Q11, R111.5103000 918001000 10

Reference (B6I0708-SRM1) Prepared & Analyzed: 09/07/16 

Total Suspended Solids mg/L 90.0 82.3-11198.989.0

Batch B6I1403 - General Prep

Blank (B6I1403-BLK1) Prepared & Analyzed: 09/14/16 

Chemical Oxygen Demand mg/L< 100 100 23

LCS (B6I1403-BS1) Prepared & Analyzed: 09/14/16 

Chemical Oxygen Demand mg/L 400 85-11598.0392 100 23

LCS Dup (B6I1403-BSD1) Prepared & Analyzed: 09/14/16 

Chemical Oxygen Demand mg/L 400 85-11599.5 1.54398 100 23 20

Matrix Spike (B6I1403-MS1) Prepared & Analyzed: 09/14/16 Source: 1604008-01

Chemical Oxygen Demand mg/L 2000 85-11596.92630 692500 110

Matrix Spike Dup (B6I1403-MSD1) Prepared & Analyzed: 09/14/16 Source: 1604008-01

Chemical Oxygen Demand mg/L 2000 85-115112 10.92930 692500 110 20

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110

Ms. Terri OlsonMinneapolis, MN  55435 09/22/16Date Reported:

Barr Engineering Co.

Work Order #:  16039174300 MarketPointe Drive, Suite 200

Notes and Definitions 

R1 RPD/RSD exceeded the method acceptance limit.  See case narrative.

Q5 Sample received with inadequate chemical preservation, but preserved by the laboratory.

Q11 Sample is heterogeneous.  Sample homogeneity could not be readily achieved using routine laboratory practices.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Less than value listed<

Not applicable.  The %RPD is not calculated from values less than the reporting limit.NA

MDL Method Detection Limit;  Equivalent to the method LOD (Limit of Detection)

RL Reporting Limit

LCS

MS

Laboratory Control Spike = Blank Spike (BS) = Laboratory Fortified Blank (LFB)

Matrix Spike = Laboratory Fortified Matrix (LFM)

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.

Page 5 of 6



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 23270110

Minneapolis, MN 55435

January 30, 2017

Work Order Number: 1604085

Bach Pham

Client Manager II

Barr Engineering Co.

bpham@legend-group.com

This is a revised report.  The details of the revision are listed in the case narrative on the following page.

Enclosed are the results of analyses for samples received by the laboratory on 09/15/16. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

All test results and QC meet requirements of the 2003 NELAC standard.

MDH (NELAC) Accreditation #027-123-295

Prepared by,
LEGEND TECHNICAL SERVICES, INC
 

Ms. Terri Olson

4300 MarketPointe Drive, Suite 200

REVISION

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced in 
its entirety.



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 01/30/17Date Reported:

Barr Engineering Co.

Work Order #:  16040854300 MarketPointe Drive, Suite 200

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

U12 Jetting 1604085-01 Discharge 09/14/16 12:05 09/15/16  15:45

 Shipping Container Information

Default Cooler Temperature (°C):  0.5

Received on ice: Yes Temperature blank was present Received on ice pack: No

Received on melt water: No Ambient: No Acceptable (IH/ISO only): No

Custody seals: No

Case Narrative:

This report was revised on January 30, 2017 to correct the sample ID.  This report supersedes the report dated September 27, 2016.

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.

Page 2 of 6



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 01/30/17Date Reported:

Barr Engineering Co.

Work Order #:  16040854300 MarketPointe Drive, Suite 200

WET CHEMISTRY

Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

U12 Jetting (1604085-01) Discharge   Sampled: 09/14/16 12:05    Received: 09/15/16 15:45

SM 5220 D-9709/16/16 09/16/16 mg/L B6I1506Chemical Oxygen Demand 100<100 23 1

B6I1505 09/16/16 09/16/16 mg/LTotal Suspended Solids 4.0 SM 2540 D-972400 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 01/30/17Date Reported:

Barr Engineering Co.

Work Order #:  16040854300 MarketPointe Drive, Suite 200

Result Units Level

Spike

Result

Source

%REC

%REC

Limits %RPD

%RPD

Limit Notes  Analyte

WET CHEMISTRY - Quality Control

Legend Technical Services, Inc.

RL MDL

Batch B6I1505 - General Prep

Blank (B6I1505-BLK1) Prepared & Analyzed: 09/16/16 

Total Suspended Solids mg/L< 4.0 4.0

Duplicate (B6I1505-DUP1) Prepared & Analyzed: 09/16/16 Source: 1604086-01

Total Suspended Solids mg/L 0.008.80 8.804.0 10

Reference (B6I1505-SRM1) Prepared & Analyzed: 09/16/16 

Total Suspended Solids mg/L 90.0 82.3-11193.384.0

Batch B6I1506 - General Prep

Blank (B6I1506-BLK1) Prepared & Analyzed: 09/16/16 

Chemical Oxygen Demand mg/L< 100 100 23

LCS (B6I1506-BS1) Prepared & Analyzed: 09/16/16 

Chemical Oxygen Demand mg/L 400 85-115102407 <100100 23

LCS Dup (B6I1506-BSD1) Prepared & Analyzed: 09/16/16 

Chemical Oxygen Demand mg/L 400 85-115102 0.148406 <100100 23 20

Matrix Spike (B6I1506-MS1) Prepared & Analyzed: 09/16/16 Source: 1604086-01

Chemical Oxygen Demand mg/L 400 85-115103452 <100100 23

Matrix Spike Dup (B6I1506-MSD1) Prepared & Analyzed: 09/16/16 Source: 1604086-01

Chemical Oxygen Demand mg/L 400 85-115103 0.617455 <100100 23 20

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

23270110

23270110 .00 2016 100

Ms. Terri OlsonMinneapolis, MN  55435 01/30/17Date Reported:

Barr Engineering Co.

Work Order #:  16040854300 MarketPointe Drive, Suite 200

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Less than value listed<

Not applicable.  The %RPD is not calculated from values less than the reporting limit.NA

MDL Method Detection Limit;  Equivalent to the method LOD (Limit of Detection)

RL Reporting Limit

LCS

MS

Laboratory Control Spike = Blank Spike (BS) = Laboratory Fortified Blank (LFB)

Matrix Spike = Laboratory Fortified Matrix (LFM)

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.

Page 5 of 6



88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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