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Parameter
Identification Rating
Number Parameter Description Strength
1 Depth to groundwater
<3m (101t) below the ground surface 10
3-10m (10-30 ft) 5
>10m 1
2 Composition, areal extent, and thickness of soil units in the unsaturated zone
Thick and extensive sequence of sand and gravel 10
Interbedded sands and clay deposits 5
Thick and extensive sequence of clay
3 Composition, areal extent, and thickness of saturated zone
Thick and extensive sequence of sand and gravel 10
Interbedded sands and clay deposits 5
Thick and extensive sequence of clay 1
= Occurrence and relative abundance of groundwater
25% or less likelihood before encountering an confining layer 10
25%~74% likelihood 5
>75% likelihood
5 Area of groundwater recharge
Significant area of recharge 10
Moderate area of recharge 5
Not a significant area of recharge 1
6 Areas of groundwater discharge
Significant area of recharge 10
Moderate area of recharge 5
Not a significant area of recharge
7 Travel time and distance to point of potential exposure
<10 years 10
10-25 years 5
>25 years
8 Source of potable water
Current source of potable water 10
Potential source of potable water 5

Not a potential source of potable water
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Parameters and Vulnerability Scoring

Geologic Unit 1 2 3 4 5 6 7 8 Total Score  Rank
QOutwash unit 10 9 9 10 10 10 10 10 79 1
Recent fluvial 10 6 6 § 10 10 10 10 70 2
Main sand unit 10 9 9 10 10 10 6 1 65 3
Other sand units 10 8 § 10 10 10 6 1 63 <
Moraine unit 1 5 7 7 8 § 10 5 10 60 5
Moraine unit 2 5 6 6 7 7 10 5 10 56 6
Moraine unit 3 5 5 5 7 7 10 5 10 54 7
Moraine unit 4 5 - - 6 6 10 5 10 50 8
Sandy clay unit B 3 3 = 1 1 3 1 20 9
Sandy and silty clay 1 2 2 4 1 1 3 1 18 10
unit
Upper clay unit 1 1 1 1 1 13 1
Lower Clay unit 1 1 1 1 1 1 1 1 8 12

(ground moraine unit)
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Vulnerability
High  [JHEl] Glacial outwash (Qow)
- Recent fluvial sediments (Qaa)

[l sand unit (Q1s)

Sandy clay unit (Qla)

% 3] sandy and silty clay unit (Ql)
Low  [HE Clay unit (Qlo)

- Moraine unit (Fort Wayne) (Qmf)
Me:ijum - Moraine unit (Defiance) (Qmdi and Qmdo)
Moraine unit (Birmingham) (Qmbw)

- Glacial lacustrine (beach or beach ridges)
(Qma, Qws, Qwa, Qga, Qlu, and Qlq)
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Rouge watershed boundary

— - — Country boundaries
City/township boundaries

—— Highways

County roads

Rouge River major branches
——— Tributaries
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! Dense Nonaqueous Phase Liquids (DNAPLs)
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! Volatile Organic Compounds (VOCs)
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! Light Nonaqueous Phase Liquids (LNAPLs)
% . Polynuclear aromatic hydrocarbons (PNAs or PAHs)
3 . No Further Action Required
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Estimated
Maximum Contaminant Mass

Contaminant Concentration (pg/kg)* Remediated kg/(lb)
VOCs 91/(200)
DNAPL compounds

Tetrachloroethene 60,100

Trichloroethene 45,000

Cis-1,2-dichoroethene 20,000

Trans-1,2-dichloroethene 3,000

Methylene chloride 800
LNAPL compounds

Ethyl benzene 10,000

Xylenes 10,000

Acetone 280

Carbon disulfide 200
PNAs 113/(250)

Naphthalene 339,000

Acenaphthalene 18,000

Fluorene 22,000

Phenanthrene 280,000

Fluoranthene 156,000

Pyrene 13,000

Benzo[a]anthracene 4,800

Benzo[a]pyrene 3,200

Dibenzo[a,h]anthracene 1,800

Indeno[1,2,3-cd]pyrene 1,400

Chrysene 11,000
PCBs 16,000 2.2/(5)
Heavy metals 23/(50)

Arsenic 23,000

Chromium 530,000

Lead 930,000

* ng/kg=micrograms per kilogram.
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Maximum Maximum Estimated
Concentration Concentration in Contaminant Mass
Contaminant in Seil (pg/kg) Groundwater (pg/L)* Remediated kg/(lb)
VOCs 45/(100)
DNAPL compounds
Tetrachloroethene 22,000 3,250
Trichloroethene 8,000 2,200
Cis-1,2-dichoroethene 5,000 1,800
Trans-1,2-dichloroethene 480 280
1,1-Dichloroethene 640 220
1,1,1-Trichloroethane 2,800 2,100
Vinyl chloride 1,100
LNAPL compounds
Ethyl benzene 32,000 240
Xylenes 28,000 130
PCBs 7,000,000 Not detected 13.6/30

* pg/L=microgram per liter.
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Parameter Site I—Low Vulnerability ~ Site 2—High Vulnerability

Predominant geology Clay Sand

Presence of shallow groundwater No Yes

Size of site 6.5ha (16 ac) 3.2ha (8 ac)

Length of operation 70 years 30 years

Land use Heavy industry Heavy industry

Types of contaminants VOCs, PNAs, PCBs, and VOCs and PCBs
heavy metals

Number of contaminants remediated 27 9

Contaminant mass remediated 227kg 59kg

Cleanup criteria Same as Site 2 for Same as Site 1 for
overlapping compounds overlapping compounds

Cleanup cost® $400,000 7,800,000

Remedial methods (soil) Excavation Excavation

Remedial methods (groundwater) Remediation not required Air sparging and soil vapor

Extraction
Other remedial control measures None, unrestricted closure  Restricted closure included:

* Deed restriction
s Institutional controls
* Industrial land use only

Timeframe 18 months 14.5 years
Cost per kilogram of contaminant $362 $27,180
Vulnerability ranking using Table 6.2 13 65
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