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Higher Priority

Response to surface water visible in groundwater data

Consistent outward gradient

Consistent GW levels higher than SW

Higher K zones; Higher estimated potential GW flux

Basis for Sampling Locations

DRAFT- FOR DISCUSSION PURPOSES ONLY

Lower Priority

Limited or no response to SW in GW

Inward gradient or seasonal/low outward gradient

SW seasonally higher than GW levels

Lower K zones; Lower potential GW flux

DRAFT- FOR DISCUSSION PURPOSES ONLY



VOCs
• Detections but no FAV or GSI exceedances of VOCs for 

Q1 2025
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Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. 

Exceedances of GSI criteria at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance 

approach and next steps for data collection. 

Criteria GSI FAV

Vinyl chloride 1.0 17000

BOLD = GSI criteria exceedance
Underline = FAV exceedance 
All concentration units are g/L
ND = non-detect
Not Bold = detect < criteria

Vinyl 
Chloride

PZ-03S

Q3'24 0.93 J

Q4'24 1.2

Q1'25 0.61 J

PZ-
03D

Q3'24 ND (<3.3)

Q4'24 ND (<1.0)

Q1'25 ND(<1.0)



SVOCs
BOLD = GSI criteria exceedance
Underline = FAV exceedance 
All concentration units are g/L
ND = non-detect
Not Bold = detect < criteria
J = estimated concentration less than the quantitation limit

Criteria GSI FAV
Bis(2-chloroethyl)ether (Bis2ce) 1.0 --

3 & 4 Methylphenol (3&4MePh) 30 450

Phenanthrene 2.0 11

Phenol 450 6800

Bis(2-ethylhexyl)phthalate (Bis2ehp) 14 285

Naphthalene 11 200
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No FAV 
Exceedances

Samples were collected at wells at the perimeter of the island, samples were not 

collected where groundwater may be discharging to the river. Exceedances of GSI 

criteria at the perimeter do not indicate a GSI compliance concern. It informs the 

development of the GSI compliance approach and next steps for data collection. 

Bis2CE Phenanthrene

PZ-08S

Q3'24 25 2.4 J

Q4'24 16 2.2 J

Q1'25 21 2.7 J

PZ-08D

Q3'24 ND (<9.6) ND (<19)

Q4'24 ND (<10) ND (<21)

Q1'25 ND (<8.6) ND (<17)

Bis2ce 3&4MePh Phenol Bis2ehp

PZ-03S
Q3'24 110 88 150 ND (<32)
Q4'24 120 120 220 ND (<35)

Q1'25 81 78 120 ND (<23)

PZ-03D

Q3'24 ND (<24) 210 740 ND (<120)

Q4'24 ND (<21) 260 790 69 J
Q1'25 ND (<17) 260 690 ND (<87)

Bis2ce 3&4MePh Naphthalene

PZ-02S

Q3'24 37 65 J ND (<23)

Q4'24 36 120 ND (<35)

Q1'25 28 49 11 J

PZ-02D

Q3'24 16 12 ND (<5.2)

Q4'24 7.8 7.4 J ND (<10)

Q1'25 19 0.56 J ND (<5.0)

Bis2ce

PZ-01S

Q3'24 24

Q4'24 32

Q1'25 33

PZ-01D

Q3'24 24

Q4'24 7.3

Q1'25 16

Bis2ce 3&4MePh

PZ-09S

Q3'24 9 56

Q4'24 6.6 24

Q1'25 10 58

PZ-09D

Q3'24 ND (<0.96) ND (<4.8)

Q4'24 ND (<1.0) ND (<5.0)

Q1'25 ND (<1.0) ND (<5.1)



Fraction Unionized Ammonia Calculations

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=20003O3L.txt

Table 1. Temperature and pH data, and percent of total ammonia (NH3) that becomes un-ionized 
ammonia

Sampling Dates Temperature (°C) 1 pH (std units) 1 pK (unitless)
Fraction Unionized 

Ammonia (NH3) 
(Unitless)

Jul-24 23.4 8.48 9.294 0.1330

Oct-24 17.7 8.04 9.475 0.0355

Mar-25 4.15 8.3 9.933 0.0227
1. USGS water quality monitoring station USGS 04165710 on the  Detroit River at Fort Wayne, Detroit, MI, 
approximately 7 miles upstream 
https://waterdata.usgs.gov/nwis/inventory?site_no=04165710&agency_cd=USGS

Reference:
USEPA. 1999. 1999 Update of Ambient Water Quality Criteria for Ammonia. Office of Water. EPA-822-R-
99-014. December 1999. Available online at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=20003O3L.txt. 

𝑓𝑁𝐻3 =
1

1 + 10𝑝𝐾−𝑝𝐻 𝑝𝐾 = 0.09018 +
2729.92

237.2 + 𝑇

• Updated pH and temperature using USGS water quality monitoring 
station 04165710 

• Part 201 regulations utilize a temperature and pH reference table 
(left).  Updated  to use USEPA calculation to carry additional 
significant figures.

• Updated historic un-ionized ammonia concentrations provided on 
following slide

Ammonia Calculation Update

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=20003O3L.txt


pH and Un-ionized Ammonia (updated to new  USGS WQ source)

BOLD = GSI criteria exceedance (outside 6.5-9 range)
Underline = FAV exceedance 
Un-ionized Ammonia concentration units mg/L

Criteria GSI FAV
pH >6.5 & <9 >9

Un-ionized ammonia 0.029 0.32
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Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. 

Exceedances of GSI criteria at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance 

approach and next steps for data collection. 

pH
Un-ionized 

NH3

PZ-08S

Q3'24 11.55 4.12

Q4'24 11.6 1.12
Q1'25 11.90 0.61

PZ-08D

Q3'24 6.44 4.12

Q4'24 6.35 1.37
Q1'25 6.44 0.61

pH
Un-ionized 

NH3

PZ-03S
Q3'24 11.81 0.68
Q4'24 11.93 0.18

Q1'25 12.10 0.07

PZ-03D
Q3'24 6.19 0.88
Q4'24 6.29 0.19
Q1'25 6.30 0.11

pH
Un-ionized 

NH3

PZ-02S

Q3'24 12.10 0.41

Q4'24 11.82 0.19

Q1'25 12.60 0.06

PZ-02D

Q3'24 6.63 0.64

Q4'24 6.27 0.13

Q1'25 6.90 0.12

pH
Un-ionized 

NH3

PZ-09S

Q3'24 11.75 1.73

Q4'24 11.61 0.42

Q1'25 12.00 0.22

PZ-09D

Q3'24 6.31 0.81

Q4'24 6.44 0.21

Q1'25 6.20 0.13
pH

Un-
ionized 

NH3

PZ-
01S

Q3'24 12.48 0.17

Q4'24 12.29 0.06

Q1'25 12.80 0.03

PZ-
01D

Q3'24 6.79 0.33

Q4'24 6.68 0.07

Q1'25 6.60 0.03



Chloride
BOLD = GSI criteria exceedance
Underline = FAV exceedance 
All concentration units are mg/L
J = estimated concentration less than the quantitation limit

Criteria GSI FAV

Chloride 50 640
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Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. 

Exceedances of GSI criteria at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance 

approach and next steps for data collection. 

Chloride

PZ-08S

Q3'24 21000

Q4'24 41000 J

Q1'25 24000

PZ-08D

Q3'24 62000

Q4'24 65000

Q1'25 66000

Chloride

PZ-03S

Q3'24 15000

Q4'24 19000

Q1'25 15000

PZ-03D

Q3'24 56000

Q4'24 57000

Q1'25 64000

Chloride

PZ-02S

Q3'24 6000

Q4'24 11000

Q1'25 6000

PZ-02D

Q3'24 17000

Q4'24 38000

Q1'25 18000

Chloride

PZ-09S

Q3'24 49000

Q4'24 56000

Q1'25 55000

PZ-09D

Q3'24 53000

Q4'24 51000

Q1'25 59000

Chloride

PZ-01S

Q3'24 3500

Q4'24 5200

Q1'25 4000

PZ-01D

Q3'24 32000

Q4'24 36000

Q1'25 38000



Total Metals BOLD = GSI criteria exceedance
Underline = FAV exceedance
ND = Non-detect
Not Bold = detect < or = to criteria
J = estimated concentration less than the quantitation limit
All concentration units are g/L

Criteria GSI FAV*

Arsenic 10 680

Barium (Ba) 440 2500

Manganese (Mn) 1300 8500

Selenium (Se) 5 120
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Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. 

Exceedances of GSI criteria at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance 

approach and next steps for data collection. 

Ba Mn Se

PZ-01S

Q3'24 640 J ND (<15) ND (<20)

Q4'24 860 J ND (<75) ND (<100)

Q1'25 710 ND(<15) 31 

PZ-01D

Q3'24 4400 4800 ND (<20)

Q4'24 3100 6100 ND (<100)

Q1'25 3500 J 5700 74 J

Ba As Mn Se

PZ-02S

Q3'24 770 1.9 J ND (<15) ND (<20)

Q4'24 1100 0.89 J ND (<75) ND (<100)

Q1'25 870 ND (<10) ND (<15) ND (<100)

PZ-02D

Q3'24 3000 13 1300 ND (<20)

Q4'24 7200 9.1 3900 ND (<100)

Q1'25 2900 4.3 J 1300 67Ba Mn

PZ-03S

Q3'24 3300 ND (<15)

Q4'24 4600 ND (<75)

Q1'25 3000 ND (<15)

PZ-03D

Q3'24 13000 4900

Q4'24 16000 6000

Q1'25 16000 5500

Ba Mn Se

PZ-08S

Q3'24 2800 160 ND (<20)

Q4'24 3300 170 ND (<100)

Q1'25 3100 160 ND (<100)

PZ-08D

Q3'24 9800 2800 6.1 J

Q4'24 10000 3300 ND (<100)

Q1'25 10000 3300 ND (<400)

Ba Mn Se

PZ-09S

Q3'24 8100 ND (<15) ND(<20)

Q4'24 9300 1200 ND(<100)

Q1'25 10000 810 ND(<100)

PZ-09D

Q3'24 940 9000 ND(<20)

Q4'24 1000 11000 ND(<100)

Q1'25 1200 10000 220 J

*Analytes displayed here have a FAV 
regulated by Total Metals analytical portion



Dissolved Metals
BOLD = GSI criteria exceedance
Underline = FAV exceedance
ND = Non-detect
NM = Not measured
Not Bold = detect < or = to criteria
J = estimated concentration less than the quantitation limit
All concentration units are g/L
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Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. 

Exceedances of GSI criteria at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance 

approach and next steps for data collection. 

Criteria GSI FAV*

Cadmium (Cd) 2.2 8.5

Chromium (Cr) 11 32

Lead (Pb) 14 240

Mercury (Hg) 0.0013 2.8

Nickel (Ni) 52 940

Pb Ni

PZ-01S

Q3'24 10 J 9.3 J

Q4'24 ND(<50) ND(<200)

Q1'25 8.4 J 10 J

PZ-01D

Q3'24 8.8 J 35 J 

Q4'24 ND (<50) 11 J

Q1'25 91 J 63 J

Pb Ni

PZ-02S

Q3'24 12 12 J

Q4'24 ND(<50) 12 J

Q1'25 8.5 J 13 J

PZ-02D

Q3'24 15 35 J

Q4'24 ND(<50) 14 J

Q1'25 6.1 J 110 

Hg

PZ-08S

Q3'24 NM

Q4'24 1.1

Q1'25 1.1

PZ-
08D

Q3'24 NM

Q4'24 ND(<0.20)

Q1'25 ND(<0.20)

Cd Pb

PZ-09S

Q3'24 ND(<5) 9.9 J

Q4'24 ND(<25) ND(<50)

Q1'25 ND(<25) ND(<50)

PZ-09D

Q3'24 ND(<5) 14

Q4'24 ND(<25) ND(<50)

Q1'25 9.0 J 110 J

*Analytes displayed here have a FAV regulated by 
Dissolved Metals analytical portion or are 
bioaccumulative
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Q1 2025 Analytical Data Summary
GSI Compliance Approach - Utilize a mixing zone for COCs that exceed GSI but 
are not bioaccumulative and do not exceed the FAV for aquatic life.

Summary of locations with COCs above FAV/bioaccumulative:

PZ pH Un-Ionized 

Ammonia 

(USGS)

Cl Ba Mn Hg Se Cd

PZ-01S 3/3 - 3/3 - - - - -

PZ-01D - 1/3 3/3  3/3 - - - -

PZ-02S 3/3 1/3 3/3  - - - - -

PZ-02D - 1/3 3/3 3/3 - - - -

PZ-03S 3/3 1/3 3/3  2/3 - - - -

PZ-03D - 1/3 3/3  3/3 - - - -

PZ-08S 3/3 3/3 3/3 3/3 - 2/2 - - 

PZ-08D - 3/3 3/3  3/3 - - - -

PZ-09S 3/3 2/3 3/3  3/3 - - - -

PZ-09D - 1/3 3/3  - 3/3 - 1/3 1/3 
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Number of events 
exceeding criteria/Total 
number of sampling event

“-” : no exceedances for all 
events 

Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. Exceedances of GSI criteria 

at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance approach and next steps for data collection. 



SUMMARY AND PATH FORWARD
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SUMMARY AND PATH FORWARD
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Summary

• Elevated pH limited to shallow interval

• Exceedances of un-ionized ammonia are consistent at PZ08S/D and are seasonal for the remaining 

wells.

o Source of pH and water temperature data used in un-ionized ammonia calculation updated to nearest USGS station 

• Hg detected at one location at PZ-08S in Q4 2024 and Q1 2025

• Consistent FAV exceedances of Ba and Cl

• Sporadic (often j-flagged) FAV exceedances of Se, Cd, and Mn

• June 2025 is 4th quarterly sampling event

Current work plan scope is completed following June sampling event. However, BASF is going to continue 

quarterly sampling for another year to further evaluate seasonal fluctuations and trends:

• Same 5 well pairs to be sampled

• Limit list to key COCs: un-ionized ammonia, pH, and metals.
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Samples were collected at wells at the perimeter of the island, samples were not collected where groundwater may be discharging to the river. Exceedances of GSI criteria 

at the perimeter do not indicate a GSI compliance concern. It informs the development of the GSI compliance approach and next steps for data collection. 



GSI Compliance Approach

• Potential GSI compliance approaches may include (but are 
not limited to):   

- Mixing zones for COCs that are not bioaccumulative and do not exceed the final 

acute value for aquatic life;

- Alternative monitoring points designed to measure COCs in groundwater that 

is venting at the GSI;

- Ecological assessments to evaluate the likelihood of adverse ecological effects 

as a result of exposure of aquatic life and/or wildlife to COCs in venting GW;

- Modeling assessments to determine compliance with the GSI pathway using 

scientifically valid modeling approaches that are calibrated and verified with site-

specific field data;

- Natural attenuation demonstration in accordance with published reference 

documents;

- Technical Impracticability is the inability to achieve certain requirements based 

on engineering feasibility / reliability, cost, and risk-based considerations;

- Passive or active remediation where treatment is required to reduce 

concentrations of COCs to below applicable GSI criteria prior to groundwater 

venting to surface water.

• Samples were collected at wells at the perimeter of the island, samples were 
not collected where groundwater may be discharging to the river. 
Exceedances of GSI criteria at the perimeter do not indicate a GSI 
compliance concern. It informs the development of the GSI compliance 
approach and next steps for data collection. 
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EGLE GSI TAPs Team Input 

will be critical during the 

development of Phase 2



• The assimilative consumption of trivalent nitrogen (ammonium and 
un-ionized ammonia) by indigenous microbial populations 
appears to be consuming and controlling nitrogen 
concentrations in most of the monitoring wells at the site

• Sulfate and/or iron levels in the ground/groundwater may be inhibiting 
this bacterial consumption 

• Increasing levels of sulfate and/or iron could promote further 
consumption of ammonia

• Where we see little/no evidence of trivalent nitrogen consumption 
(PZ-08S, PZ-08D and PZ-09S), dissolved sulfate concentrations 
are below the level required to support the activity of the microbes 

• Developing bench scale test to determine how the addition of 
sulfate and/iron promote bacterial growth and ammonia 
assimilation/consumption? 

• Goal: Determine if addition of sulfate and iron (to the lab system 
mimicking the site) could promote reduction of ammonia levels 

• Requires anaerobic collection of groundwater and solids from the Site 
and a laboratory setup to mimic site conditions. 

• These biological processes may also reduce dissolved chloride and 
metals in groundwater, which will also be evaluated during the bench 
scale study

Biostimulation – Sulfate/Ferric Iron Addition



• Objective: Evaluate reagents required to reduce dissolved 
phase concentrations of ammonia, with secondary focus on 
chloride and metals

• Collect groundwater + soil, collected near PZ-8S (pH = 11.9 
1Q25) and PZ-8D (pH = 6.44 in 1Q25)

• These location show the highest trivalent nitrogen 
concentrations (>30 mg/L) and represent the pH and TDS 
ranges at the site

• If we can figure out how the best way to stimulate the nitrogen 
consumption at PZ08S/D where current conditions are least 
favorable, we would expect to be able to further promote 
nitrogen consumption in other areas where it is already 
occurring

• Need approximately 12 gallons of and 5 kg of soil from each 
zone (enough to run Phase B, if needed)

• Soil borings advanced to collect the soil for the test will be 
completed as injection wells to support a potential field pilot 
test following the bench scale activities 

Biostimulation Bench Test – Phase A



• Evaluate which system (iron, sulfur or combination) is best for 
stimulating ammonia consumption: 

• Baseline sampling of pH, ammonia, chloride, and metals of concern

• For quick results, a carbon source (bacteria food) of acetate will be 
used as this is quickly bioavailable to microbial populations

• Reactors with different reagents and levels of 1) carbon only 2) carbon 
+ iron 3) carbon + sulfate and 4) carbon + both sulfate and iron at 
varying concentrations, 

• Control reactors with no amendments will also be included in the study

• Reactors will be kept at a stable temperature and sampled periodically 
for pH, ammonia, chloride, and metals of concern

• Currently developing a work plan for submittal to EGLE

Biostimulation Bench Test – Phase A



• Objective: Refine Phase A findings to focus on practical field 
application and analytes that do not respond in Phase A testing

• Utilize Site groundwater and soils collected as part of Phase A

• Long term sources of bioavailable carbon like emulsified vegetable 
oil (EVO) will be evaluated (a source more suitable for Site injection 
and long-term reactivity)

• Using Phase A results, additional reagents or carbon sources will be 
evaluated for the assimilation of ammonia or metals that did not 
respond in Phase A parameters

• The specifics of this Phase will be informed by results of Phase A 
testing

Note: 

• If Phase A is successful and adequate information is gained – we 
would move directly into the design of a field pilot test and not 
complete Phase B in the lab

• When does it make sense to get GSI and/or the in-situ TAPs team 
engaged?

Biostimulation Bench Test – Phase B (if needed) 



Mass Balance in a Control Volume

1-D Mass Conservation 

Approach

• Utilizing CapSIM to model COC flux from the Site to the 

river, specifically Cl and metals

• Site specific hydraulic and water chemical parameters 

(e.g., pH, ionic strength, and redox condition) will be 

used to inform the model 

• The following processes will be considered with a first-

order model

− Diffusion

− Dispersion

− Attenuation (e.g., dilution via mixing with upgradient, 

rainwater infiltration, and groundwater flux from low COC 

concentration areas)

− Sorption and precipitation/dissolution of COCs (evaluated 

using site-specific parameters based on solid and 

groundwater field measurements)

• Results from the biostimulation treatability study may 

also be used to refine model results when available

Outlet processes: 
• Similar to inlet

Inlet – Outlet – Attenuation = Accumulation 

Accumulation = 0 at steady-state

Accumulated mass 

(represented by 
GW concentrations)

Attenuation – modeled as a first-order 

attenuation term

Dissolved 
phase (mobile)

Solid phase 
(immobile)

Dissolution

Precipitation

Solid phase accumulation

1-Dimension Fate and Transport Model Using CapSIM

Inlet processes: 
• Advection by horizontal 

groundwater flow 

• Molecular diffusion
• Hydrodynamic dispersion



Category Input Parameter Source Justification/Rationale

Chemical
COC concentrations and 

properties

Chloride, Barium, Manganese, Mercury, Selenium, 

Cadmium, and potentially Unionized Ammonia
Chemicals exceeding FAVs

Soil/ 

Sediment 
Porosity, bulk density Field measurements Necessary for modeling

Transport

Groundwater/porewater 

Darcy Velocity
Calculated from hydraulic gradient and conductivity Use site-specific groundwater flow to inform model

Effective diffusion coefficient
COC-specific from literature (10-5 to 10-6 cm2/yr) 

corrected by tortuosity
Chemical properties to inform model

Sorption/ 

Reaction

Water chemistry (pH, ionic 

strength, and redox condition)
Field measurements Use to predict metal precipitation and dissolution 

Attenuation coefficient
Fitted by spatial/temporal site-specific field 

measurement from multiple locations
Incorporate attenuation processes in model

Precipitation/dissolution rate, 

sorption coefficient

Literature values or potentially calculated from field 

groundwater/solid concentrations measured by 

biostimulation treatability study

Precipitation/dissolution are relatively constant

Initial and 

Boundary 

conditions

Initial COC concentrations
Field groundwater/solid concentration 

measurements
Use site-specific information to inform model

Shoreline boundary Fixed flux Evaluate based on site-specific information

River boundary Benthic mass transfer Represent the mass exchange in the GSI 

Key Model Inputs

Color Key

Available based on field data

Literature value or relatively constant

Evaluate using site-specific data and/or literature information



Path Forward

• Current work plan scope is completed following June sampling event. However, BASF is going to continue 

quarterly sampling for another year to further evaluate seasonal fluctuations and trends:

• Monitor for pH, un-ionized ammonia, and select metals at same 5 well pairs

• Annual  monitoring report for first year of sampling will be submitted to EGLE following the next quarterly 

update

• Finalize and submit biostimulation bench test work plan to EGLE

• Upon approval, complete field work to collect the soil and groundwater necessary to complete the 

study

• Complete initial modeling and prepare summary for EGLE for next quarterly update – or sooner if 

completed

• TAPs team engagement?
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QUESTIONS?
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