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1.0 Project Need
Cascade Township’s Burger and Goodwood neighborhoods became an official MPART Area of Interest in March 
2019 due to their proximity to known potential PFAS sources and local geologic features. The “Cascade Township 
Residential Wells” Area of Interest, located east of the 36th Street exits off I-96 and west of the Thornapple River, 
are depicted in Figure 1 

In addition, The Gerald R. Ford International Airport (GRFIA) is an MPART PFAS site located in Cascade Charter 
Township (Township) and depicted in Figure 2. As noted on the MPART website, this site has operated as an 
airport since the 1960s. Federally required firefighting training activities and annual equipment testing have 
utilized PFAS containing aqueous film forming foam.

To date, the Michigan Department of Environment, Great Lakes and Energy (EGLE) has requested to sample 
approximately 475 residential drinking water wells through five sampling phases. Samples were collected from 
only those properties where EGLE was given permission; 364 residential drinking water wells were sampled and 
compared to the new Part 201 cleanup criteria made effective August 3, 2020. As summarized in Table 1 and 
Table 2 below, PFAS chemical levels greater than one or more of the PFAS MCLs have been detected in samples 
from 40 individual residential wells and one or more PFAS compounds were detected in more than 60% of results 
indicating a need to pursue a long-term solution, protective of public health. Documented sample results are 
provided in Appendix 1. 

Table 1 – PFOS, PFOA, and PFNA

Non-Detect Detected
(no exceedance)

Exceedance:
PFOA (>8 ppt) ,

PFOS (>16 ppt) or PFNA 
(>6 ppt)

Number of Results 204 120 40

Table 2 – Range Total Tested PFAS

Non-Detect >0 to <10 10 to <100 100 to <200

Number of Results 142 78 137 7

2.0 Project Plan
The City of Grand Rapids (City), in partnership with the Township, have identified a long-term solution to address 
PFAS contamination in residential wells. Consolidating residential wells onto the City domestic water main, which 
only partially serves the neighborhood at this time, has been identified by the Township as the most effective 
long-term solution. The proposed project will be accomplished in phases. 

Phase 1, or the proposed project area for the Consolidation and Contamination Risk Reduction (C2R2) grant, is 
outlined in red on Figure 1. As summarized in Table 3 below, Phase 1 proposes the construction of 12,025 feet of 
water main and the connection of 256 residential wells to the City domestic water main. Within Phase 1, 61% of 
the parcels that were sampled had detectable levels of PFAS. Assuming an average of 2.62 people per household, 
Phase 1 will benefit approximately 671 people.
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Table 3 – Proposed Phase 1 Activities

Activity Unit Quantity

Proposed Water Main Feet 12,025
Proposed Water Main and Service Connection Each 168
Proposed Service Connection to Existing Water Main Each 88

Future phases, identified in blue on Figure 1, will include expanding the City’s domestic water main and 
connecting additional residential wells. Proposed future activities are summarized below in Table 4. Assuming an 
average of 2.62 people per household, Phase 2 will benefit approximately 569 people.

Table 4 - Proposed Future Activities

Activity Unit Quantity

Future Water Main Feet 18,050
Future Water Main and Service Connection Each 217

3.0 Estimated Project Costs
Preliminary construction estimates, broken down by phases, are provided in Table 5 and Table 6 below. The 
applicant is requesting the maximum grant award of $5 million for the proposed Phase 1 activities. Detail 
schematic included in Appendix 5.

Table 5 – Phase 1 Estimated Project Costs

Item Unit Quantity Unit Cost Total

Phase 1
Water Main, 12-inch Feet 5,100 $165 $841,500
Water Main, 12-inch Creek Crossing Feet 400 $300 $120,000
Water Main, 8-inch Feet 6,275 $145 $909,875
Water Main, 8-inch Creek Crossing Feet 250 $300 $75,000
Water Service, Residential, 1-inch Each 168 $1,500 $252,000
Water Service Connection to Home Each 256 $5,650 $1,446,400
Well Abandonment Each 256 $750 $192,000
Residential Pressure Reducing Valves Each 120 $500 $60,000

Construction Sub-total $3,896,775
Contractor mobilization, overhead, and project costs (15%) $584,500

Construction and estimating contingency (20%) $779,350
Phase 1 Preliminary Construction Estimate $5,260,625

Survey, Engineering Des & CA (15%) $789,100
Phase 1 Estimated Project Cost $6,049,725
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Table 6 - Future Phases Estimated Project Costs

Item Unit Quantity Unit Cost Total

Water Main, 12-inch Feet 2,800 $165 $462,000
Water Main, 12-inch Creek Crossing Feet 300 $300 $90,000
Water Main, 8-inch Feet 14,950 $145 $2,167,750
System Pressure Reducing Valve Each 1 $125,000 $125,000
Water Service, Residential, 1-inch Each 217 $1,500 $325,500
Water Service Connection to Home Each 217 $5,725 $1,242,325
Well Abandonment Each 217 $750 $162,750
Residential Pressure Reducing Valves Each 100 $500 $50,000

Construction Sub-total $4,625,325
Contractor mobilization, overhead, and project costs (15%) $693,800

Construction and estimating contingency (20%) $925,075
Future Phases Preliminary Construction Estimate $6,244,200

Survey, Engineering Des & CA (15%) $936,600
Future Phases Estimated Project Cost $7,180,800

4.0 Proposal Evaluation Ranking/Scoring
The following section provides additional details to the ranking/scoring questions to accompany the grant 
application. 

1. Population benefitting as a result of the project:
The estimated population benefitting from all phases of the project is 1,240 people based on the Township 
average of 2.62 people per household. 

2. Has the applicant (or system) reported PFAS levels greater than one or more of the PFAS MCL’s?
The Applicant (City of Grand Rapids) most current water test sample results (November 20, 2020) at the Lake 
Michigan Filtration Plant are non-detect for PFAS. Test results are included in Appendix 2. 

3. Do residential wells being connected as a result of this project have documented sample results indicating 
PFAS is present? 
Residential wells within the project area have reported PFAS chemical levels greater than one or more of the 
PFAS MCLs including 40 residential wells exceeding either the PFOA limit of 8 ppt, the PFOS limit of 16 ppt, or 
the PFNA level of 6 ppt. 

4. Has the applicant (or system) had an MCL violation in the past three years? 
The MCL violation other than PFAS criteria may not apply specifically to this type of consolidation of 
residential wells since it is not a public system. However, the Kent County Department of Health has reported 
residential wells in the project area have elevated levels of nitrates above the MCL. There is additional benefit 
to the residents in providing public water service beyond just reducing the exposure to PFAS compounds. 

5. Is consolidating systems a primary outcome of this grant?
The primary outcome of this grant is to consolidate 473 residential wells (All Phases) to the City water system.
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6. Is the project area within or adjacent to an active or past MPART official site or area of interest?

The project is within an active MPART official site/area of Interest.

7. Was the applicant’s most recent Sanitary Survey completed with no deficiencies?
The City’s most recent sanitary survey (2017) identified three deficiencies. A copy of the communication from 
the DEQ to the City is included in Appendix 3 – City of Grand Rapids – 2017 Water System Sanitary Survey. 
The three items identified by DEQ have been addressed by the City and there are currently no outstanding 
deficiencies. A copy of the City response letter to DEQ is also included in Appendix 3.

5.0 Timeline
Phase 1 engineering would begin immediately following the executed grant agreement, currently estimated as 
mid-April in accordance with the provided guidance. Engineering would be complete by late 2021 with 
competitive bidding expected in early 2022 and construction beginning in Spring of 2022. At this time, we expect 
most of the water main construction and service connections would occur during the 2022 construction season 
with the possibility that some final connections would be made in 2023, contingent on property owner 
cooperation or other challenges outside the control of the project team.

Future phases are expected to be completed after Phase 1 is complete. Future phases will first prioritize the 
homes that have test results indicating the presence of PFAS compounds in the wells. Water system reliability and 
water quality will also be a consideration when determining the priorities of future phases.  

6.0 Project Support
The project has received support from the following entities in addition to the City (Applicant):

 Utility Advisory Board is a regional partnership with communities outside of the Grand Rapids city limits that 
are served by the City water and sewer system.

 Township
 State Senator Winnie Brinks and State Representative Thomas Albert

Copies of the Letters of Support are included in Appendix 4.

7.0 Conclusion
C2R2 grant funding will support the consolidation of residential wells in the MPART “Cascade Township 
Residential Wells” Area of Interest onto the City system. When completed, the proposed project will result in the 
connection of 473 residential wells to the City domestic water main, benefiting approximately 1,240 people. A 
grant award of $5 million from EGLE would result in approximately $8.23 million additional investment to address 
PFAS-contaminated residential wells. 
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Cascade Township Residential Sampling

PFAS Analytical Results

Phases 1-4

ANALYTE NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxA PFHxS PFNA PFOA PFOS PFTA PFTrDA PFUnA

CAS # 2991-50-6 2355-31-9 375-73-5 335-76-2 307-55-1 375-85-9 307-24-4 355-46-4 375-95-1 335-67-1 1763-23-1 376-06-7 72629-94-8 2058-94-8

Carbon Chain Length C8 C8 C4 C10 C12 C7 C6 C6 C9 C8 C8 C14 C13 C11

EGLE DW Criteria NA NA 420 NA NA NA 400,000 51 6 8 16 NA NA NA NA

Well Depth

1006497 11/18/2019 115 ND ND ND ND ND ND 3.15J 4.07J ND ND ND ND ND ND 7.22

1006511 11/18/2019 69 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006529-BR 11/21/2019 65 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006540 11/18/2019 54 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006560-BR 11/18/2019 41 ND ND ND ND ND ND ND 1.62J ND ND 11.4B ND ND ND 13.02

1006565-BR 11/18/2019 150 ND ND ND ND ND 1.8J 4.58J 4.52J 3.47J 4.11J 9.59 ND ND ND 28.07

1006581 11/18/2019 135 ND ND ND ND ND 3.03J 6.83J 4.22J 4.21J 6.17J 13.4 ND ND ND 37.86

1006617 11/18/2019 Unknown ND ND ND ND ND 2.82J 7.09J 3.87J 4.76J 5.44J 12.5 ND ND ND 36.48

1006578 8/19/2019 Unknown ND ND ND ND ND ND 2.40J 2.95J ND 2.84J 1.58J ND ND ND 9.77

1006614 8/22/2019 Unknown ND ND 4.18J ND ND ND 6.26J 1.65J ND 2.48J ND ND ND ND 14.57

1006633 8/22/2019 96 ND ND 1.68J ND ND 5.79J 18.4 7.85J 3.85J 11.3 17.5 ND ND ND 66.37

1006636 8/22/2019 Unknown ND ND 1.27J ND ND ND ND 3.37J ND ND ND ND ND ND 4.64

1006651 8/22/2019 91 ND ND 6.50J ND ND 6.64J 16.3 13.8 ND 10.4 3.84J ND ND ND 57.48

1006654 8/22/2019 Unknown ND ND 1.88J ND ND 4.57J 13 10.1 4.60J 8.96 23.9 ND ND ND 67.01

1006668-BR 8/22/2019 Unknown ND ND 2.78J ND ND 4.66J 10.9 12.1 4.06J 7.78J 13.1 ND ND ND 55.38

1006669 8/22/2019 Unknown ND ND 8.86 ND ND 9.65 22.2 14.6 2.01J 15.5 6.51J ND ND ND 79.33

1003446 5/14/2019 130' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003461 5/14/2019 40' ND ND 5.82J ND ND ND 1.73J ND ND ND ND ND ND ND 7.55

1003373 8/19/2019 85 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003410 8/19/2019 67 ND ND ND ND ND ND 2.09J 2.62J ND ND ND ND ND ND 4.71

1003430 8/22/2019 118 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003370 12/4/2019 94 ND ND ND ND ND ND ND 2.24J ND ND 1.99B ND ND ND 4.23

1006480 11/19/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006534 11/19/2019 NA ND ND ND ND ND ND 3.19J 3.52J ND 1.52J ND ND ND ND 8.23

1006552 11/21/2019 88 ND ND 1.29J ND ND 1.59J 4.21J 5.32J ND 3.25J 4.53J ND ND ND 20.19

1006575 11/19/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006576 11/19/2019 89 ND ND 2.28J ND ND 1.8J 5.36J 6.86J ND 3.28J 1.88J ND ND ND 21.46

1006931-BU 11/19/2019 NA ND ND 3.44J ND ND ND ND 1.41J ND 1.96J 4.65J ND ND ND 11.46

1006937 11/19/2019 NA ND ND 2.37J ND ND 2.75J 8.76 4.06J ND 4.64J 7.47J ND ND ND 30.05

1006943 12/4/2019 99 ND ND ND ND ND ND 2.62J ND ND ND 2.87B ND ND ND 5.49

1006953 12/4/2019 84 ND ND ND ND ND ND 3.34J ND ND ND 3.59B ND ND ND 6.93

1006964 11/19/2019 45 ND ND 6.31J ND ND 7.22J 14.5 6.52J ND 14.9 7.3J ND ND ND 56.75

1006965-BU 11/19/2019 77 ND ND ND ND ND ND 1.85J ND ND ND ND ND ND ND 1.85

1006985-BU 11/19/2019 119 ND ND 11.8 ND ND 1.94J 5.92J 4.17J ND 7.1J 9.09 ND ND ND 40.02

1007031 11/20/2019 123 ND ND 3.42J ND ND 2.66J 6.85J 4.44J 1.48J 5.64J 4.41J ND ND ND 28.9

1007039 11/20/2019 NA ND ND 3.76J ND ND 3.81J 10.3 4.96J ND 8.12J 1.65J ND ND ND 32.6

1007070 11/20/2019 33 ND ND 4.04J ND ND ND 1.82J 5.24J ND ND ND ND ND ND 11.1

1007115 11/20/2019 125 ND ND 3.09J ND ND 1.86J 4.98J 3.72J ND 1.75J 2.84J ND ND ND 18.24

1007150 11/20/2019 65 ND ND 18.5 ND ND ND 3.82J 7.32J ND 2.25J ND ND ND ND 31.89

1007160 11/20/2019 74 ND ND 1.76J ND ND ND 4.52J 6.63J ND ND ND ND ND ND 12.91

1007180 12/4/2019 NA ND ND ND ND ND ND ND 6.49J ND ND ND ND ND ND 6.49

1007190 11/19/2019 102 ND ND 2.24J ND ND 1.66J 5.87J 3.54J ND 3.6J 3.02J ND ND ND 19.93

Client ID Sample Date

TOTAL 

PFAS

Page 1 of 8



Cascade Township Residential Sampling

PFAS Analytical Results

Phases 1-4

ANALYTE NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxA PFHxS PFNA PFOA PFOS PFTA PFTrDA PFUnA

CAS # 2991-50-6 2355-31-9 375-73-5 335-76-2 307-55-1 375-85-9 307-24-4 355-46-4 375-95-1 335-67-1 1763-23-1 376-06-7 72629-94-8 2058-94-8

Carbon Chain Length C8 C8 C4 C10 C12 C7 C6 C6 C9 C8 C8 C14 C13 C11

EGLE DW Criteria NA NA 420 NA NA NA 400,000 51 6 8 16 NA NA NA NA

Well Depth

Client ID Sample Date

TOTAL 

PFAS

1007231 11/20/2019 NA ND ND 1.32J ND ND ND 2.72J 4.14J ND ND 2B ND ND ND 10.18

1007275 12/2/2019 72 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1007288 12/2/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1007085 8/20/2019 67 ND ND 2.70J ND ND ND 2.07J 4.33J ND ND ND ND ND ND 9.1

1006522 8/21/2019 66 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006608 8/21/2019 Unknown ND ND 5.57J ND ND 5.29J 15.9 12.1 ND 9.66 3.11J ND ND ND 51.63

1006611 8/22/2019 Unknown ND ND 1.37J ND ND ND 4.95J 3.78J ND ND 2.19J ND ND ND 12.29

1006625 8/22/2019 Unknown ND ND ND ND ND ND ND 1.72J ND ND ND ND ND ND 1.72

1006630 8/20/2019 Unknown ND ND 2.53J ND ND 1.75J 4.93J 4.79J ND 3.34J ND ND ND ND 17.34

1006643 8/20/2019 Unknown ND ND ND ND ND ND 2.98J 2.91J ND ND 2.31J ND ND ND 8.2

1006650-BU 8/22/2019 Unknown ND ND 3.49J ND ND 2.31J 7.31J 7.83J ND 4.76J 2.91J ND ND ND 28.61

1006668-BU 8/21/2019 109' ND ND 5.01J ND ND 2.47J 7.96J 7.24J ND 4.30J 2.73J ND ND ND 29.71

1006677 8/22/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006681-BU 8/21/2019 138 ND ND 1.74J ND ND ND 2.10J 3.15J ND 1.59J 2.33J ND ND ND 10.91

1006684 8/21/2019 Unknown ND ND 4.16J ND ND 2.06J 6.85J 5.31J ND 3.89J 1.59J ND ND ND 23.86

1006704 8/21/2019 87 ND ND 1.73J ND ND ND ND 3.96J ND ND ND ND ND ND 5.69

1006717-BU 8/22/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006718 8/21/2019 Unknown ND ND 2.37J ND ND 2.29J 8.07J 4.93J ND 2.20J ND ND ND ND 19.86

1006920 8/20/2019 Unknown ND ND 4.99J ND ND 4.18J 8.38J 4.00J ND 5.57J 5.31J ND ND ND 32.43

1006944 8/20/2019 Unknown ND ND 5.46J ND ND 4.25J 7.90J 4.11J ND 5.97J 3.73 ND ND ND 31.42

1007105 8/20/2019 68 ND ND 3.29J ND ND ND 3.17J 2.94J ND ND ND ND ND ND 9.4

1006727 5/14/2019 43' ND ND 2.01J ND ND 2.81J 10.3 5.95J ND 3.33J 2.69J ND ND ND 27.09

1006800-DR 5/14/2019 129' ND ND 1.61J ND ND 3.90J 9.84 4.49J 2.50J 7.87J 15.1 ND ND ND 45.31

1006811 5/15/2019 50' ND ND 10.6 ND ND ND ND 1.76J ND 3.28J 3.31J ND ND ND 18.95

1006825 5/13/2019 Unknown ND ND ND ND ND 2.05J 8.26J 1.72J ND 3.92J 10.7 ND ND ND 26.65

1006881 5/15/2019 41' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006891 5/14/2019 54' ND ND ND ND ND ND 2.53J ND ND ND ND ND ND ND 2.53

1006878 11/20/2019 NA ND ND 9.94 ND ND 5.64J 22 6.15J ND 13.8 4.33B ND ND ND 61.86

1006900-CI 11/20/2019 128 ND ND 10.6 ND ND 6.68J 25 5.18J ND 15.2 7.82B ND ND ND 70.48

1006916-CI 11/20/2019 NA ND ND 3.9J ND ND 1.91J 4.62J 2.88J ND 8.05J 3.74B ND ND ND 25.1

1006932 11/20/2019 59 ND ND 4.43J ND ND 2.21J 5.43J 3.32J ND 7.25J 3.49B ND ND ND 26.13

1006950 11/20/2019 105 ND ND 4.66J ND ND 2.54J 9.54 3.51J ND 5.85J 2.77B ND ND ND 28.87

1006986 12/2/2019 NA ND ND 1.49J ND ND ND ND 5.44J ND ND ND ND ND ND 6.93

1006860 8/21/2019 Unknown ND ND 4.74J ND ND 2.40J 7.52J 4.59J ND 5.74J 1.94J ND ND ND 26.93

1006865 8/20/2019 Unknown ND ND 6.65J ND ND 4.86J 12.1 5.05J ND 10.4 6.95J ND ND ND 46.01

1006871 8/20/2019 63 ND ND 7.66J ND ND 5.28J 22 7.64J ND 10.3 14.1 ND ND ND 66.98

1006885 8/20/2019 63 ND ND 11.6 ND ND 4.17J 15.3 5.75J ND 10.7 13.6 ND ND ND 61.12

1006901 8/20/2019 66 ND ND 14.7 ND ND 8.15J 31.7 7.23J 2.26J 20.8 14.1 ND ND ND 98.94

1006923 8/20/2019 63 ND ND 6.26J ND ND 3.50J 10.8 4.38J ND 10.6 4.25J ND ND ND 44.04

1006985 8/20/2019 Unknown ND ND 4.51J ND ND 2.38J 6.61J 7.51J ND 3.46J ND ND ND ND 24.47

1006941 5/15/2019 58' ND ND 2.72J ND ND 3.23J 12.4 5.97J ND 4.63J ND ND ND ND 28.95

1006965 5/14/2019 77' ND ND 2.77J ND ND ND 4.96J 6.09J ND ND ND ND ND ND 13.82
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1006886-FO 11/21/2019 45 ND ND ND ND ND ND ND ND ND ND 1.68J ND ND ND 1.68

1006897 11/21/2019 NA ND ND ND ND ND ND 2.44J 2.76J ND ND ND ND ND ND 5.2

1006900-FO 11/21/2019 81 ND ND 2.36J ND ND ND 3.93J 3.45J ND ND ND ND ND ND 9.74

1006914-FO 12/2/2019 118 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006925-FO 11/21/2019 63 ND ND 2.68J ND ND ND ND 2.23J ND ND ND ND ND ND 4.91

1006905 5/14/2019 Unknown ND ND 3.33J ND ND ND 4.41J 3.35J ND 1.56J ND ND ND ND 12.65
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1003425 11/20/2019 79 ND ND 3.58J ND ND 2.7J 7.62J 15.9 ND 4.96J 7.8B ND ND ND 42.56

1003426 11/20/2019 NA ND ND 5.36J ND ND ND 2.63J 10.4 ND 2.52J 4.4B ND ND ND 25.31

1003434-GO 11/20/2019 121 ND ND 3.58J ND ND ND 3.25J 11 ND 2.37J 4.35B ND ND ND 24.55

1003439 11/20/2019 NA ND ND 6.41J ND ND ND 3.51J 6.07J ND ND ND ND ND ND 15.99

1003455 11/20/2019 85 ND ND 11 ND ND 2.18J 8.01J 8.55 ND 4.69J 2.46J ND ND ND 36.89

1003468 11/20/2019 77 ND ND 2.11J ND ND ND ND 2.21J ND ND 2.68B ND ND ND 7

1003475 11/20/2019 112 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003480 11/20/2019 NA ND ND 13.3 ND ND 1.92J 6.95J 7.04J ND 5.97J 8.09J ND ND ND 43.27

1003491 11/20/2019 NA ND ND 8.84 ND ND ND 3.24J 1.93J ND 4.32J ND ND ND ND 18.33

1003506-GO 11/20/2019 67 ND ND 6.76J ND ND 1.69J 6.16J 5.62J ND 5.08J 2.57B ND ND ND 27.88

1003517-GO 11/21/2019 108 ND ND 12.2J ND ND ND 2.96J 5.4J ND 2.81J 3.89J ND ND ND 27.26

1003539-GO 11/21/2019 NA ND ND 3.7J ND ND 2.42J 16.3 1.61J ND 7.82J 1.86J ND ND ND 33.71

1003558 11/20/2019 57 ND ND 10.2 ND ND 4.2J 6.47J 5.47J ND 8.81 8.29B ND ND ND 43.44

1003584 11/20/2019 NA ND ND 1.57J ND ND 3.29J 6.42J 7.89J ND 6.94J ND ND ND ND 26.11

1003593 11/20/2019 108 ND ND 6.48J ND ND 1.89J 12 3.17J ND 4.46J 2.71B ND ND ND 30.71

1003648 11/20/2019 41 ND ND ND ND ND ND ND 7.37J ND ND ND ND ND ND 7.37

1003651 11/21/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003669 11/20/2019 72 ND ND ND ND ND ND ND ND ND ND 2.24J ND ND ND 2.24

1003700 11/20/2019 NA ND ND 1.71J ND ND ND 2.55J 4.15J ND ND ND ND ND ND 8.41

1003715 11/20/2019 78 ND ND 2.59J ND ND 2.39J 8.88 10.1 ND 3.3J ND ND ND ND 27.26

1003565-GO 8/21/2019 70 ND ND 8.54 ND ND 1.78J 7.48J 5.72J ND 5.83J 6.22J ND ND ND 35.57

1003462 3/25/19 Unknown ND ND 4.48J ND ND ND 2.89J 24.8 ND ND 5.26J ND ND ND 37.43

1006991 8/20/2019 124 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003411 8/19/2019 130 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003434 8/21/2019 30 ND ND 5.41J ND ND ND 4.11J 1.90J ND ND ND ND ND ND 11.42

1003417 5/13/2019 61' ND ND 10.9 ND ND 5.92J 14.0 6.52J ND 5.78J 1.67J ND ND ND 44.79

1003433 5/13/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003454 3/27/19 62 ND ND 11.6 ND ND ND 5.84J 3.91J ND 1.75J ND ND ND ND 23.1

1003801 11/21/2019 120 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003615 11/21/2019 133 ND ND 1.52J ND ND ND 4.58J ND ND 2.1J 2.03J ND ND ND 10.23

1003620 11/21/2019 NA ND ND 3.24J ND ND 3.03J 11.9 1.43J ND 3.74J ND ND ND ND 23.34

1003594 11/19/2019 NA ND ND 1.74J ND ND 2.64J 8.17J 3.06J ND 3.28J ND ND ND ND 18.89

1003610 12/4/2019 138 ND ND ND ND ND ND 2.87J ND ND ND 1.98B ND ND ND 4.85

1006847 11/19/2019 NA ND ND ND ND ND ND 3.93J ND ND ND ND ND ND ND 3.93

1006870 11/19/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006890 12/4/2019 100 ND ND ND ND ND ND 1.98J ND ND ND 3.16B ND ND ND 5.14

1006899 11/19/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006916-SA 12/2/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003601-SA 8/21/2019 100 ND ND ND ND ND ND 4.18J ND ND ND ND ND ND ND 4.18

1006927 8/20/2019 120 ND ND ND ND ND ND ND 2.07J ND ND ND ND ND ND 2.07

1006928 8/20/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006931 8/20/2019 Unknown ND ND 1.44J ND ND ND 6.93J 7.07J ND ND ND ND ND ND 15.44
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1006690-TA 8/19/2019 54 ND ND 1.45J ND ND ND ND 4.36J ND ND 1.60J ND ND ND 7.41

1006717-TA 8/21/2019 57 ND ND 2.26J ND ND 8.97 22.1 12.6 10.4 15.2 51.9 ND ND ND 123.43

1006741-DR 5/15/2019 99' ND ND 2.99J ND ND 13.4 31.9 12.6 4.43J 15.1 20.1 ND ND ND 100.52

1006742 5/14/2019 39' ND ND 1.61J ND ND 10.5 31.9 5.82J 4.07J 13.0 23.2 ND ND ND 90.1

1006487 5/14/2019 30' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006506 5/15/2019 67' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006542 5/14/2019 52' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006583 5/13/2019 30' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006650 5/13/2019 75' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006647 5/15/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006665 5/14/2019 71' ND ND 2.31J ND ND ND ND 14.5 ND 3.60J 3.36J ND ND ND 23.77

1006672 5/14/2019 154' ND ND ND ND ND ND ND 4.19J ND 1.56J 3.41J ND ND ND 9.16

1006681 5/14/2019 Unknown ND ND 1.80J ND ND 2.34J 5.05J 11.2J 9.10 4.40J 14.1 ND ND ND 47.99

1006760 5/13/2019 Unknown ND ND 1.46J ND ND 11.6 35.3 4.76J 4.15J 15.6 18.9 ND ND ND 91.77

1006710 5/14/2019 48' ND ND 1.75J ND ND 3.69J 8.96 4.44J 2.65J 8.99 14.2 ND ND ND 44.68

1006767 5/15/2019 88' ND ND 2.33J ND ND 9.68 24.5 12.2 4.02J 13.7 19.3 ND ND ND 85.73

1006770 5/14/2019 135' ND ND 1.31J ND ND 12.0 34.9 4.44J 3.75J 13.9 18.6 ND ND ND 88.9

1006787 5/15/2019 30' ND ND 1.87J ND ND 8.30J 20.3 13.7 ND 6.78J 5.39J ND ND ND 56.28

1006790 5/14/2019 Unknown ND ND 2.29J ND ND 19.7 38.7 11.7 4.56J 23.2 19.7 ND ND ND 119.85

1006436 3/27/19 37 ND ND 1.37J ND ND ND ND ND ND ND ND ND ND ND 1.37

1006445 3/27/19 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006454 3/25/19 48 ND ND ND ND ND ND ND ND ND ND 4.11J ND ND ND 4.11

1006472 3/25/19 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006490 3/26/19 64 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006526 3/27/19 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006529 3/27/19 80 ND ND ND ND ND ND 9.29 29.7 ND ND ND ND ND ND 38.99

1006545 3/26/19 30 ND ND 42.1 ND ND 3.22J 13.3 9.08J ND 6.84J 8.71J ND ND ND 83.25

1006560 3/25/19 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006565 3/26/19 Unknown ND ND 5.97J ND ND 3.12J 10.9 2.21J ND 11.5 ND ND ND ND 33.7

1006616 3/27/19 58 ND ND ND ND ND ND 2.23J ND ND ND ND ND ND ND 2.23

1006701 3/26/19 68 ND ND 2.33J ND ND 10.1 27.2 9.75 5.99J 16.1 38.7 ND ND ND 110.17

1006786 3/25/19 112 ND ND 2.65J ND ND 18.1 37 18 2.13J 10.7 11.5 ND ND ND 100.08

1003260 8/19/2019 Unknown ND ND 1.24J ND ND ND ND ND ND ND ND ND ND ND 1.24

1003530 8/22/2019 87 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003611 5/13/2019 115' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003464 3/25/19 45 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003601 3/26/19 75 ND ND ND ND ND ND 2.24J ND ND ND 3.10J ND ND ND 5.34
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1006714 11/19/2019 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006758 11/21/2019 71 ND ND ND ND ND ND 5.74J 2.3J ND 2.31J ND ND ND ND 10.35

1006682 8/22/2019 124 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006690-TR 8/19/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006700 8/21/2019 112 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006715 8/21/2019 114 ND ND ND ND ND ND 1.69J ND ND ND ND ND ND ND 1.69

1006728 8/21/2019 131 ND ND ND ND ND ND 1.69J ND ND ND ND ND ND ND 1.69

1006691 5/14/2019 125' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006733 5/14/2019 76' ND ND ND ND ND ND 2.83J 1.67J ND ND ND ND ND ND 4.5

1006741-CT 5/13/2019 116' ND ND ND ND ND ND 5.18J 1.91J ND ND ND ND ND ND 7.09

1006751 5/14/2019 75' ND ND 1.51J ND ND ND 3.76J 2.79J ND ND ND ND ND ND 8.06

1006757 5/14/2019 81' ND ND 1.75J ND ND ND 4.44J 3.49J ND 1.60J ND ND ND ND 11.28

1006801 5/14/2019 128' ND ND 4.87J ND ND 1.81J 6.09J 4.84J ND 3.26J ND ND ND ND 20.87

1006800-CT 3/25/19 80 ND ND 9.16 ND ND 5.60J 17.9 17.9 ND 14.8 1.60J ND ND ND 66.96

1003413 8/19/2019 112 ND ND ND ND ND 1.75J 4.16J 3.07J ND 3.11J ND ND ND ND 12.09

1003414 8/19/2019 Unknown ND ND ND ND ND ND ND 3.87J 1.58J 2.22J 3.73J ND ND ND 11.4

1003508 8/20/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003540-TR 8/20/2019 118 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003548 8/20/2019 58 ND ND 2.19J ND ND ND 3.24J ND ND 1.89J ND ND ND ND 7.32

1003556 8/20/2019 69 ND ND 3.55J ND ND 1.63J 5.34J ND ND 3.06J ND ND ND ND 13.58

1003564 8/19/2019 74 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003476 5/14/2019 Unknwn ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003579 5/14/2019 106' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003597 5/14/2019 75' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003431 3/27/19 Unknown ND ND ND ND ND ND 2.96J ND ND ND ND ND ND ND 2.96

1003493 3/26/19 66 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003511 3/25/19 59 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003529 3/25/19 118 ND ND 11.6 ND ND 4.62J 13.5 14.1 ND 6.26J ND ND ND ND 50.08

1003545 3/25/19 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003557 3/27/19 75 ND ND 3.81J ND ND 1.65J 4.54J ND ND 3.42J ND ND ND ND 13.42

1003565 3/25/19 70 ND ND 4.01J ND ND 2.00J 6.32J 1.95J ND 4.36J ND ND ND ND 18.64

1003571 3/25/19 78 ND ND 1.76J ND ND ND 3.57J 2.50J ND ND ND ND ND ND 7.83

1003587 3/27/19 82 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003591 3/26/19 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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1003516 8/21/2019 62 ND ND 3.53J ND ND ND 3.54J 3.10J ND 2.13J ND ND ND ND 12.3

1003517 8/20/2019 64 ND ND ND ND ND ND 2.85J ND ND ND ND ND ND ND 2.85

1003521 5/14/2019 101' ND ND ND ND ND ND 3.48J ND ND ND ND ND ND ND 3.48

1003524 3/25/19 66 ND ND 7.33J ND ND 13 45.8 30.8 ND 44.1 8.77J ND ND ND 149.8

1006930 11/19/2019 137 ND ND 6.76J ND ND 3.92J 10.6 5.06J ND 7.92J ND ND ND ND 34.26

1006951 11/19/2019 NA ND ND 3.08J ND ND 4.11J 11.5J 3.68J ND 9.53 ND ND ND ND 31.9

1006967 11/21/2019 215 ND ND 5.83J ND ND 8.41 27.4 8.04J ND 21.2 9.96 ND ND ND 80.84

1006895 8/20/2019 128 ND ND 10.1 ND ND 6.37J 18.5 7.93J ND 11.9 ND ND ND ND 54.8

1006914 8/20/2019 47 ND ND 3.72J ND ND 2.11J 5.70J 2.39J ND 4.49J ND ND ND ND 18.41

1006915 8/20/2019 70 ND ND 3.86J ND ND 3.72J 19.9 3.88J ND 5.29J ND ND ND ND 36.65

1006933 8/19/2019 70 ND ND 5.20J ND ND 5.11J 16.9 4.28J ND 10.1 ND ND ND ND 41.59

1003506-TU 11/21/2019 NA ND ND 3.11J ND ND 2.09J 6.38J 1.86J ND 4.53J ND ND ND ND 17.97

1003515 11/21/2019 NA ND ND 3.07J ND ND 3.36J 9.74 2.21J ND 5.06J ND ND ND ND 23.44

1003549 11/21/2019 123 ND ND ND ND ND ND 2.15J ND ND ND ND ND ND ND 2.15

1003579-GO 12/4/2019 104 ND ND ND ND ND ND 3.13J ND ND ND ND ND ND ND 3.13

1003580 11/20/2019 123 ND ND ND ND ND ND ND ND ND ND 2.29B ND ND ND 2.29

1003589 11/19/2019 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003590 11/19/2019 115 ND ND ND ND ND ND ND ND ND ND 1.96J ND ND ND 1.96

1003420 8/20/2019 Unknown ND ND 3.86J ND ND 2.49J 7.85J 3.65J ND 6.74J 2.55J ND ND ND 27.14

1003452 8/20/2019 Unknown ND ND 9.13 ND ND 5.79J 18.2 10.4 ND 10.8 ND ND ND ND 54.32

1003539 8/20/2019 Unknown ND ND ND ND ND ND 4.64J 1.88J ND ND ND ND ND ND 6.52

1003540-TU 8/21/2019 Unknown ND ND 5.62J ND ND 4.09J 11.6 7.75J ND 10.1 4.41J ND ND ND 43.57

1003550 8/20/2019 73 ND ND 3.77J ND ND 2.98J 6.81J 5.13J ND 5.69 ND ND ND ND 24.38

1003559 8/20/2019 65 ND ND 1.87J ND ND 1.81J 7.32J 1.55J ND ND ND ND ND ND 12.55

1003560 8/20/2019 63 ND ND 3.44J ND ND 4.00J 9.24 5.34J ND 6.83J ND ND ND ND 28.85

1003570 8/21/2019 63 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003395 5/13/2019 Unknown ND ND 7.46J ND ND 4.51J 9.04 4.00J ND 4.90J 3.12J ND ND ND 33.03

1003417-DR 5/15/2019 80' ND ND 4.20J ND ND 2.14J 5.33J 2.75J ND 5.99J 2.09J ND ND ND 21

1003435 5/15/2019 122' ND ND 3.84J ND ND 3.94J 16.9 5.52J ND 5.43J ND ND ND ND 35.63

1003453 5/15/2019 120' ND ND 16.5 ND ND 12.4 23.5 13.7 1.79J 33.7 2.67J ND ND ND 104.26

1003481 5/14/2019 112' ND ND 3.44J ND ND 2.12J 7.70J 4.94J ND 3.14J ND ND ND ND 21.34

1003501 5/13/2019 Unknown ND ND 10.6 ND ND 6.63J 22.3 6.00J ND 12.4 ND ND ND ND 57.93

1003591-DR 5/15/2019 88' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003569 3/27/19 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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Cascade Township Residential Sampling

PFAS Analytical Results

Phases 1-4

ANALYTE NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxA PFHxS PFNA PFOA PFOS PFTA PFTrDA PFUnA

CAS # 2991-50-6 2355-31-9 375-73-5 335-76-2 307-55-1 375-85-9 307-24-4 355-46-4 375-95-1 335-67-1 1763-23-1 376-06-7 72629-94-8 2058-94-8

Carbon Chain Length C8 C8 C4 C10 C12 C7 C6 C6 C9 C8 C8 C14 C13 C11

EGLE DW Criteria NA NA 420 NA NA NA 400,000 51 6 8 16 NA NA NA NA

Well Depth

Client ID Sample Date

TOTAL 

PFAS

1003460 3/26/19 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006579-WO 11/21/2019 90 ND ND 1.47J ND ND ND 3.01J ND ND 2.91J ND ND ND ND 7.39

1006595 12/2/2019 105 ND ND 3.24J ND ND 3.92J 27J 1.51J ND 5.45J ND ND ND ND 41.12

1006669-WO 11/18/2019 161 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006715-WO 11/20/2019 136 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006723 12/4/2019 NA ND ND ND ND ND ND ND ND ND ND 2.84B ND ND ND 2.84

1006739-R 11/19/2019 121 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006791 11/18/2019 NA ND ND ND ND ND ND ND ND ND ND 15.1B ND ND ND 15.1

1006807 11/21/2019 116 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006849 11/21/2019 122 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006909 11/18/2019 130 ND ND ND ND ND ND ND 3.82J ND ND ND ND ND ND 3.82

1006920-WO 11/18/2019 63 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006958 12/4/2019 102 ND ND 2.94J ND ND ND 6.65J 3.31J ND ND 6.99B ND ND ND 19.89

1006983 11/18/2019 58 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006405 5/13/2019 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006400 3/26/19 Unknown ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006416 3/26/19 97 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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Cascade Township Residential Sampling

PFAS Analytical Results

Phase 5

ANALYTE NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxA PFHxS PFNA PFOA PFOS PFTA PFTrDA PFUnA

CAS # 2991-50-6 2355-31-9 375-73-5 335-76-2 307-55-1 375-85-9 307-24-4 355-46-4 375-95-1 335-67-1 1763-23-1 376-06-7 72629-94-8 2058-94-8

EGLE DW 

Criteria
NA NA 420 NA NA NA 400,000 51 6 8 16 NA NA NA NA

Well Depth

1007147-R 9/10/2020 NA ND ND 3.81J ND ND 3.93J ND 4.59J ND 5.54J ND ND ND ND 17.87

1007158 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1007160-AQ-S 7/6/2020 NA ND ND 2.67J ND ND ND 2.35J ND ND ND ND ND ND ND 5.02

1007165-R 9/10/2020 75 ND ND 5.38J ND ND 3.33J ND 5.80J ND 5.38J ND ND ND ND 19.89

1007176 6/29/2020 87 ND ND 8.96J ND ND ND ND ND ND ND ND ND ND ND 8.96

1007178-R 9/10/2020 108 ND ND ND ND ND ND 4.67J ND ND ND ND ND ND ND 4.67

1006414 6/29/2020 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006430 6/30/2020 93 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006431 6/30/2020 62 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006449 6/30/2020 140 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006450 6/30/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006465 8/13/2020 142 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006466 6/30/2020 133 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006482 6/30/2020 114 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006545-BR 6/30/2020 NA ND ND ND ND ND ND 2.58J 3.85J ND 4.81J ND ND ND ND 11.24

1003395-BR 6/30/2020 106 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003411-BR 6/30/2020 119 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006577 6/30/2020 90 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1007230 6/30/2020 88 ND ND ND ND ND ND 2.74J 9.82J ND ND 4.05J ND ND ND 16.61

1003719 6/30/2020 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003756-FO 6/30/2020 120 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006749 7/1/2020 96 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006783 6/30/2020 118 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006809 6/29/2020 119 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006816 7/1/2020 118 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006825-FO 7/1/2020 124 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006830 8/13/2020 30 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006845 6/30/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006858 7/1/2020 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006885-FO 7/1/2020 83 ND ND 14.6 ND ND 2.91J 8.91J 17.5 ND ND 3.83J ND ND ND 47.75

1003824 7/1/2020 112 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003770 7/1/2020 95 ND ND 6.08J ND ND 3.21J 12.1 5.56J ND 8.48J ND ND ND ND 35.43

1006600-MA 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003914 7/7/2020 88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003928 6/30/2020 80 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003929 7/7/2020 90 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003941 7/7/2020 71 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003944 7/7/2020 125 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006855 7/7/2020 114 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

TOTAL 

PFAS

Client ID Sample Date



Cascade Township Residential Sampling

PFAS Analytical Results

Phase 5

ANALYTE NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxA PFHxS PFNA PFOA PFOS PFTA PFTrDA PFUnA

CAS # 2991-50-6 2355-31-9 375-73-5 335-76-2 307-55-1 375-85-9 307-24-4 355-46-4 375-95-1 335-67-1 1763-23-1 376-06-7 72629-94-8 2058-94-8

EGLE DW 

Criteria
NA NA 420 NA NA NA 400,000 51 6 8 16 NA NA NA NA

Well Depth

TOTAL 

PFAS

Client ID Sample Date

1006864 6/29/2020 85 ND ND ND ND ND ND ND ND ND ND 6.81J ND ND ND 6.81

1006865-MA 7/7/2020 55 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006866 7/7/2020 95 ND ND ND ND ND ND 3.46J ND ND 3.08J ND ND ND ND 6.54

1006870-MA 7/7/2020 118 ND ND ND ND ND ND 2.78J ND ND ND ND ND ND ND 2.78

1006875-MA 7/7/2020 58 ND ND ND ND ND ND ND ND ND ND 6.65J ND ND ND 6.65

1006886 7/6/2020 83 ND 5.04J 2.87J ND ND ND 4.66J 3.70J ND 5.23J 6.82J ND ND ND 28.32

1006912 7/6/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006921-MA 7/6/2020 63 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006928-MA 7/6/2020 77 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006945 7/6/2020 62 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006948 7/6/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006959 7/6/2020 118 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006971 7/6/2020 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006860-MA 6/30/2020 117 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006862 6/30/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003720-OA 7/7/2020 NA ND ND 2.55J ND ND ND ND ND ND ND ND ND ND ND 2.55

1003740 7/8/2020 122 ND ND 5.60J ND ND ND ND 6.45J ND ND ND ND ND ND 12.05

1003780 7/8/2020 64 ND ND 11.8 ND ND ND 6.53J 4.80J ND 5.38J ND ND ND ND 28.51

1003812 7/8/2020 80 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003828 7/8/2020 120 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003845 7/8/2020 111 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003851 7/8/2020 190 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003852 6/29/2020 120 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003855 7/8/2020 125 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003861 7/8/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003720-OB 7/7/2020 103 ND ND 2.62J ND ND ND ND ND ND ND ND ND ND ND 2.62

1003756 7/8/2020 75 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003639-RI 6/30/2020 126 ND ND ND ND ND ND 2.31J 4.19J ND ND ND ND ND ND 6.5

1003591-SA 7/7/2020 120 ND ND ND ND ND 3.07J 10.7 ND ND 2.42J ND ND ND ND 16.19

1006902 8/13/2020 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003003 7/6/2020 128 ND ND 14.3 ND ND 2.74J 8.65J ND ND 5.54J ND ND ND ND 31.23

1003021 7/6/2020 NA ND ND 4.52J ND ND ND 3.24J ND ND 2.52J ND ND ND ND 10.28

1003024 7/6/2020 NA ND ND 4.83J ND ND ND ND ND ND ND ND ND ND ND 4.83

1003056 7/6/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003092 7/6/2020 NA ND ND 3.71J ND ND ND ND 5.70J ND ND ND ND ND ND 9.41

1003148 7/6/2020 101 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003150 7/6/2020 NA ND ND 3.99J ND ND ND 6.62J 6.01J ND 2.56J ND ND ND ND 19.18

1003176 7/6/2020 120 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003180 7/7/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003191 7/8/2020 75 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND



Cascade Township Residential Sampling

PFAS Analytical Results

Phase 5

ANALYTE NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxA PFHxS PFNA PFOA PFOS PFTA PFTrDA PFUnA

CAS # 2991-50-6 2355-31-9 375-73-5 335-76-2 307-55-1 375-85-9 307-24-4 355-46-4 375-95-1 335-67-1 1763-23-1 376-06-7 72629-94-8 2058-94-8

EGLE DW 

Criteria
NA NA 420 NA NA NA 400,000 51 6 8 16 NA NA NA NA

Well Depth

TOTAL 

PFAS

Client ID Sample Date

1003192 7/7/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003408 7/7/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003444 7/7/2020 120 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003572 7/7/2020 126 ND ND ND ND ND ND 4.13J ND ND 3.89J ND ND ND ND 8.02

1003580-TR 7/7/2020 102 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003588 7/7/2020 116 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003596 7/1/2020 103 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003450 6/30/2020 131 ND ND 3.18J ND ND 3.74J 13.6J 4.32J ND 5.00J ND ND ND ND 29.84

1006430-WO 7/1/2020 130 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND

1006445-WO 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006460 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006472-WO 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006486 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006500 7/1/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006513 6/30/2020 NA ND ND ND ND ND ND ND 4.23J ND ND ND ND ND ND 4.23

1006539 6/30/2020 NA ND ND 2.69J ND ND ND ND ND ND ND ND ND ND ND 2.89

1006560-WO 6/30/2020 NA ND ND ND ND ND ND 3.25J 3.60J ND ND ND ND ND ND 6.85

1006576-WO 6/30/2020 75 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006700-WO 6/30/2020 45 ND ND 2.54J ND ND ND ND ND ND ND ND ND ND ND 2.54

1006718-WO 6/29/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006734 6/29/2020 NA ND ND ND ND ND ND ND ND ND ND 4.90J ND ND ND 4.9

1006777 6/29/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006790-WO 6/29/2020 NA ND ND 14.6 ND ND 3.21J 7.89J 10.8 ND 15.3 15.6 ND ND ND 67.4

1006808 6/29/2020 56 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006826 6/29/2020 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1006840 6/29/2020 NA ND ND ND ND ND ND ND ND ND ND 6.99J ND ND ND 6.99

1006965-WO 6/30/2020 110 ND ND 2.87J ND ND ND ND 11.5 ND ND ND ND ND ND 14.37

1003400 7/1/2020 NA ND ND 6.67J ND ND ND ND ND ND ND ND ND ND ND 6.67

1003409 7/1/2020 71 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1003410-WI 7/1/2020 62 ND ND 3.06J ND ND ND ND ND ND ND ND ND ND ND 3.06

1003440 7/1/2020 45 ND ND 5.11J ND ND ND ND ND ND ND ND ND ND ND 5.11



All values in nanograms per Liter (ng/L)

Exceeds EGLE 2020 Criteria

2-(N-Ethylperfluorooctanesulfonamido) acetic acid (N-EtFOSAA)

2-(N-Methylperfluorooctanesulfonamido) acetic acid (N-MeFOSAA)

ND = Not detected

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexanoic acid (PFHxA)

Perfluorooctane sulfonate (PFOS)

Perfluorohexanesulfonic acid (PFHxS)

Perfluorotridecanoic acid (PFTrDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroundecanoic acid (PFUnA)

Perfluorodecanoic acid (PFDA)

Perfluorononanoic acid (PFNA)

Notes:

analyte was not detected above Laboratory Detection Limit

R = The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence 

or absence of the analyte cannot be verified.

U =The analyte was not detected above the associated limit of detection
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and 

may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample

EGLE = Michigan Department of Environment, Great Lakes, and Energy

MDHHS = Michigan Department of Health and Human Services

Perfluorotetradecanoic acid (PFTA)

Perfluorobutanesulfonic acid (PFBS)

PFOA+PFOS or total PFAS > 0 < 10 ng/L

PFOA+PFOS  > 10 < 70 ng/L or total PFAS > 10 < 100 ng/L

PFOA+PFOS > 70 ng/L or total PFAS > 100 ng/L

Data was rejected, see DVR for explanation

Criteria from the Michigan Department of Environment, Great Lakes, and Energy (EGLE), Part 201, 6/25/2018
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Burger - Goodwood Neighborhood - Phase 1
Water Main Extension Schematic Estimate
January 29, 2021
General Comments
Water Main Unit cost includes water main, fittings, average hydrant spacing and narrow trench restoration
Water Service includes tap, curb stop and copper to get to the ROW. 
Water Connection includes water service to house and internal plumbing (Unit cost adjusted based on house distance from ROW)
Assumes majority of the water main would placed outside the roadway to minimize disturbance, restoration and costs.

Location Limits Limits Item Unit Quantity Unit Cost Ext Amt
Burger Goodwood 1500' W Bayou Water Main, 12-inch Ft 2350 165.00$                 387,750.00$         

Water Main, 12-inch Bayou Crossing Ft 400 300.00$                 120,000.00$         
Water Service, Res, 1-inch Ea 39 1,500.00$              58,500.00$           
Water Connection Ea 39 5,100.00$              198,900.00$         

Tanglewood TRD Burger Water Main, 12-inch Ft 2750 165.00$                 453,750.00$         
Water Service, Res, 1-inch Ea 41 1,500.00$              61,500.00$           
Water Connection Ea 41 6,000.00$              246,000.00$         

Tricklewood Brookhills Tricklewood Ct Water Main, 8-inch Ft 1025 145.00$                 148,625.00$         
Water Main, 8-inch Trout Creek Crossing Ft 250 300.00$                 75,000.00$           
Water Service, Res, 1-inch Ea 11 1,500.00$              16,500.00$           
Water Connection Ea 11 5,100.00$              56,100.00$           

Brookhills Tricklewood End Water Main, 8-inch Ft 350 145.00$                 50,750.00$           
Water Service, Res, 1-inch Ea 6 1,500.00$              9,000.00$              
Water Connection Ea 6 5,000.00$              30,000.00$           

Tricklewood Ct Tricklewood End Water Main, 8-inch Ft 875 145.00$                 126,875.00$         
Water Service, Res, 1-inch Ea 13 1,500.00$              19,500.00$           
Water Connection Ea 13 6,500.00$              84,500.00$           

Tuscany Burger East end Water Main, 8-inch Ft 1800 145.00$                 261,000.00$         
Water Service, Res, 1-inch Ea 30 1,500.00$              45,000.00$           
Water Connection Ea 30 6,000.00$              180,000.00$         

Cimarron Tuscany Burger Water Main, 8-inch Ft 1100 145.00$                 159,500.00$         
Water Service, Res, 1-inch Ea 15 1,500.00$              22,500.00$           
Water Connection Ea 15 5,100.00$              76,500.00$           

Tripoli Tuscany Burger Water Main, 8-inch Ft 825 145.00$                 119,625.00$         
Water Service, Res, 1-inch Ea 9 1,500.00$              13,500.00$           
Water Connection Ea 9 5,000.00$              45,000.00$           

Tripoli Ct Tripoli End Water Main, 8-inch Ft 300 145.00$                 43,500.00$           
Water Service, Res, 1-inch Ea 4 1,500.00$              6,000.00$              
Water Connection Ea 4 5,100.00$              20,400.00$           

Goodwood Service Connections Water Connection Ea 46 6,500.00$              299,000.00$         
Woodbrook Service Connections Water Connection Ea 42 5,000.00$              210,000.00$         
Well Abandonment 256 750.00$                 192,000.00$         
Residential Pressure Reducing Valves (Estimated Quantity) 120 500.00$                 60,000.00$           

3,896,775.00$     
584,500.00$         
779,350.00$         

5,260,625.00$     

789,100.00$         
6,049,725.00$   

Contractor mobilization, overhead and project Costs (15%)
Construction and Estimating Contingency (20%)

Preliminary Construction Estimate

Survey, Engineering Des & CA (15%)
Estimated Project Cost

1/29/2021Z:\2021\210059\WORK\Costs\Estimate for Application.xlsx
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Burger - Goodwood Neighborhood - Future Phases
Water Main Extension Schematic Estimate
January 29, 2021
General Comments
Water Main Unit cost includes water main, fittings, average hydrant spacing and narrow trench restoration
Water Service includes tap, curb stop and copper to get to the ROW. 
Water Connection includes water service to house and internal plumbing (Unit cost adjusted based on house distance from ROW)
Assumes majority of the water main would placed outside the roadway to minimize disturbance, restoration and costs.

Location Limits Limits Item Unit Quantity Unit Cost Ext Amt
Burger 1500' W Bayou Mahesh Water Main, 12-inch Ft 2800 165.00$                  462,000.00$          

Water Main, 12-inch Creek Crossing Ft 300 300.00$                  90,000.00$             
System PRV Ea 1 125,000.00$          125,000.00$          
Water Service, Res, 1-inch Ea 28 1,500.00$               42,000.00$             
Water Connection Ea 28 6,900.00$               193,200.00$          

Westridge Burger End Water Main, 8-inch Ft 600 145.00$                  87,000.00$             
Water Service, Res, 1-inch Ea 4 1,500.00$               6,000.00$               
Water Connection Ea 4 6,000.00$               24,000.00$             

Brookhills TRD Tricklewood Water Main, 8-inch Ft 1450 145.00$                  210,250.00$          
Water Service, Res, 1-inch Ea 21 1,500.00$               31,500.00$             
Water Connection Ea 21 5,100.00$               107,100.00$          

Brookpoint Brookhills Tanglewood Water Main, 8-inch Ft 875 145.00$                  126,875.00$          
Water Service, Res, 1-inch Ea 8 1,500.00$               12,000.00$             
Water Connection Ea 8 5,000.00$               40,000.00$             

Winterberry Tanglewood End Water Main, 8-inch Ft 500 145.00$                  72,500.00$             
Water Service, Res, 1-inch Ea 7 1,500.00$               10,500.00$             
Water Connection Ea 7 5,150.00$               36,050.00$             

Woodbrook  Ridgemont North End Water Main, 8-inch Ft 875 145.00$                  126,875.00$          
Water Service, Res, 1-inch Ea 15 1,500.00$               22,500.00$             
Water Connection Ea 15 5,000.00$               75,000.00$             

Tricklewood Woodbrook Tricklewood Ct Water Main, 8-inch Ft 1350 145.00$                  195,750.00$          
Water Service, Res, 1-inch Ea 16 1,500.00$               24,000.00$             
Water Connection Ea 16 5,000.00$               80,000.00$             

Ridgemont Court Woodbrook End Water Main, 8-inch Ft 250 145.00$                  36,250.00$             
Water Service, Res, 1-inch Ea 4 1,500.00$               6,000.00$               
Water Connection Ea 4 5,000.00$               20,000.00$             

Sandy Lane Woodbrook End Water Main, 8-inch Ft 875 145.00$                  126,875.00$          
Water Service, Res, 1-inch Ea 16 1,500.00$               24,000.00$             
Water Connection Ea 16 5,000.00$               80,000.00$             

Oakmont/Forest Valley Ridgemont Oak Tree Water Main, 8-inch Ft 4550 145.00$                  659,750.00$          
White Oak/Oak Creek Water Service, Res, 1-inch Ea 54 1,500.00$               81,000.00$             
Forest Valley Ct Water Connection Ea 54 6,000.00$               324,000.00$          
Oak Tree Woodbrook Maplecrest Water Main, 8-inch Ft 1600 145.00$                  232,000.00$          

Water Service, Res, 1-inch Ea 16 1,500.00$               24,000.00$             
Water Connection Ea 16 5,000.00$               80,000.00$             

Maplecrest/Maplecrest Ct End Existing WM Water Main, 8-inch Ft 1450 145.00$                  210,250.00$          
Water Service, Res, 1-inch Ea 22 1,500.00$               33,000.00$             
Water Connection Ea 22 6,000.00$               132,000.00$          

Aqua Fria Goodwood End Water Main, 8-inch Ft 575 145.00$                  83,375.00$             
Water Service, Res, 1-inch Ea 6 1,500.00$               9,000.00$               
Water Connection Ea 6 8,500.00$               51,000.00$             

Well Abandonment 217 750.00$                  162,750.00$          
Residential Pressure Reducing Valves 100 500.00$                  50,000.00$             

4,625,325.00$     
693,800.00$          
925,075.00$          

6,244,200.00$     

936,600.00$          
7,180,800.00$   

Contractor mobilization, overhead and project Costs (15%)
Construction and Estimating Contingency (20%)

Preliminary Construction Estimate

Survey, Engineering Des & CA (15%)
Estimated Project Cost
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