APPENDIXL

MEC Hazard Assessment Tables

Appendix L MEC Hazard Analysis

FILES INCLUDED:
Table L-1

MEC Hazard Assessment, CTA (IAAP-001-R-01)

Table L-2

MEC Hazard Assessment, LL6 (IAAP-002-R-01)

Table L-3

MEC Hazard Assessment, PDS (IAAP-004-R-01)

Table L-4

MEC Hazard Assessment, INDA (IAAP-006-R-01)
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TABLE L-1
MEC HAZARD ASSESSMENT
MRS ID
Site ID

Input Factor

CTA (IAAP-001-R-01)
Iowa Army Ammunition Plant

Category

Score

Energetic Material Type High Explosives and Low Explosive
Fillers in Fragmenting Rounds
Location of Additional
Inside the MRS or inside the ESQD
Human Receptors
arc
Site Accessibility
Limited Accessibility
Potential Contact Hours
Very Few Hours
Amount of MEC
Function Test Range
Baseline Condition: MEC located
Minimum MEC Depth
surface and subsurface; After
Relative to the
Cleanup: Intrusive depth overlaps
Maximum Intrusive
with subsurface MEC
Depth
Migration Potential
Possible
MEC Category
Fuzed DMM
MEC Size
Small
Total
MEC Hazard Levels
1
2
3
4
Final MEC HA LEVEL

MMRP Remedial Investigation
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100
30
15
10
90

150
30
55
40
520

840-1000
725-835
530-720
125-525
4
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L-1

TABLE L-2
MEC HAZARD ASSESSMENT
MRS ID
Site ID

Input Factor

LL6 (IAAP-002-R-01)
Iowa Army Ammunition Plant

Category

Score

Energetic Material Type High Explosives and Low Explosive
Fillers in Fragmenting Rounds
Location of Additional
Inside the MRS or inside the ESQD
Human Receptors
arc
Site Accessibility
Limited Accessibility
Potential Contact Hours
Very Few Hours
Amount of MEC
OB/OD area
Baseline Condition: MEC located
Minimum MEC Depth
surface and subsurface; After
Relative to the
Cleanup: Intrusive depth overlaps
Maximum Intrusive
with subsurface MEC
Depth
Migration Potential
Possible
MEC Category
Fuzed DMM
MEC Size
Small
Total
MEC Hazard Levels
1
2
3
4
Final MEC HA LEVEL
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100
30
15
10
110

150
30
55
40
540

840-1000
725-835
530-720
125-525
3
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L-2

TABLE L-3
MEC HAZARD ASSESSMENT
MRS ID
Site ID

Input Factor

PDS (IAAP-004-R-01)
Iowa Army Ammunition Plant

Category

Score

Energetic Material Type High Explosives and Low Explosive
Fillers in Fragmenting Rounds
Location of Additional
Inside the MRS or inside the ESQD
Human Receptors
arc
Site Accessibility
Moderate Accessibility
Potential Contact Hours
Very Few Hours
Amount of MEC
OB/OD area
Baseline Condition: MEC located
Minimum MEC Depth
surface and subsurface; After
Relative to the
Cleanup: Intrusive depth overlaps
Maximum Intrusive
with subsurface MEC
Depth
Migration Potential
Possible
MEC Category
Fuzed DMM
MEC Size
Small
Total
MEC Hazard Levels
1
2
3
4
Final MEC HA LEVEL
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100
30
55
10
110

150
30
55
40
580

840-1000
725-835
530-720
125-525
3

Q:\1617\0306\MMRP RI\Rev1\Appendix L.xls\ 5/17/2010 /OMA

L-3

TABLE L-4
MEC HAZARD ASSESSMENT
MRS ID
Site ID

Input Factor

INDA (IAAP-006-R-01)
Iowa Army Ammunition Plant

Category

Score

Energetic Material Type High Explosives and Low Explosive
Fillers in Fragmenting Rounds
Location of Additional
Inside the MRS or inside the ESQD
Human Receptors
arc
Site Accessibility
Moderate Accessibility
Potential Contact Hours
Very Few Hours
Amount of MEC
OB/OD area
Baseline Condition: MEC located
Minimum MEC Depth
surface and subsurface; After
Relative to the
Cleanup: Intrusive depth overlaps
Maximum Intrusive
with subsurface MEC
Depth
Migration Potential
Possible
MEC Category
Fuzed DMM
MEC Size
Small
Total
MEC Hazard Levels
1
2
3
4
Final MEC HA LEVEL

MMRP Remedial Investigation
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100
30
55
10
110

150
30
55
40
580

840-1000
725-835
530-720
125-525
3
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L-4

APPENDIXM

Human Health and Ecological Risk Assessment Tables

Appendix M Human Health and Ecological Risk Assessment

FILES INCLUDED:
Table M-1

Summary of Noncarcinogenic Health Hazards and Carcinogenic Risks
Associated with Combined Soil (Excavation Worker), Possible
Demolition Site

Table M-2

Risk Related to Ingestion of Chemicals in Combined Soil (Hypothetical
On-Site Excavation Worker - Reasonable Maximum Exposure), Possible
Demolition Site

Table M-3

Risk Related to Ingestion of Chemicals in Combined Soil (Hypothetical
On-Site Excavation Worker - Central Tendency Exposure), Possible
Demolition Site

Table M-4

Risk Related to Dermal Exposure to Chemicals in Combined Soil
(Hypothetical On-Site Excavation Worker - Reasonable Maximum
Exposure), Possible Demolition Site

Table M-5

Risk Related to Dermal Exposure to Chemicals in Combined Soil
(Hypothetical On-Site Excavation Worker - Central Tendency Exposure),
Possible Demolition Site

Table M-6

Risk Related to Inhalation of Particulates from Combined Soil
(Hypothetical On-Site Excavation Worker - Reasonable Maximum
Exposure), Possible Demolition Site

Table M-7

Risk Related to Inhalation of Particulates from Combined Soil
(Hypothetical On-Site Excavation Worker - Central Tendency Exposure),
Possible Demolition Site

Table M-8

Air Concentrations of Chemicals of Potential Concern from Combined
Soil, Possible Demolition Site

Table M-9

Combined Soil Exposure Point Concentrations, Possible Demolition Site

Table M-10

UCL Evaluation for Lead, Incendiary Disposal Area

Table M-11

UCL Evaluation for Mercury, Incendiary Disposal Area

Table M-12

UCL Evaluation for Copper, Possible Demolition Site

Table M-13

UCL Evaluation for Mercury, Possible Demolition Site
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TABLE M-1
SUMMARY OF NONCARCINOGENIC HEALTH HAZARDS AND CARCINOGENIC RISKS
ASSOCIATED WITH COMBINED SOIL (EXCAVATION WORKER)
POSSIBLE DEMOLITION SITE

CTE

COMBINED SOIL INGESTION
COMBINED SOIL DERMAL
COMBINED SOIL INHALATION
TOTAL

MMRP Remedial Investigation
Iowa Army Ammunition Plant

CANCER
RISK
8.6E-10
9.8E-10
9.0E-12
1.9E-09

RME
HAZARD
INDEX
0.002
0.002714
0.000025
0.005

CANCER
RISK
1.1E-08
5.9E-09
2.8E-11
1.7E-08

HAZARD
INDEX
0.02
0.00814
0.00010
0.02
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M-1

TABLE M-2
RISK RELATED TO INGESTION OF CHEMICALS IN COMBINED SOIL
(HYPOTHETICAL ON-SITE EXCAVATION WORKER - REASONABLE MAXIMUM EXPOSURE)
POSSIBLE DEMOLITION SITE

Equation: CDI = (CS x IRs x EF x ED x FC x CF)/(BW x ATnc or ATc)
Hazard Quotient = CDI / RfD
Cancer Risk = SF x CDI
Where: CDI = Chronic Daily Intake (mg/kg-day)
RME = Reasonable Maximum Exposure

Potential Chemical
of Concern

RME
CS
(mg/kg)

RDX

14

IRs

CS = Chemical Concentration in Soil (mg/kg)
IRs = Soil Ingestion Rate (mg/day)

ATc =Averaging Time for Carcinogenic Effects, Based on Lifetime (days)

EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
FC = Fraction Contaminated (unitless)
CF = Conversion Factor (kg/mg)

SF = Slope Factor (mg/kg-day)-1
NA = Not Applicable

EF

ED

FC

(mg/dy) (dy/yr) (yr) (unitless)

330

BW = Body Weight (kg)
ATnc =Averaging Time for Noncarcinogenic Effects (days)

40

1

1

RfD = Reference Dose (mg/kg-day)

CF

BW

ATnc

ATc

Noncarcinogenic
CDI

Subchronic
RfD

Hazard
Quotient

Carcinogenic
CDI

SF

Cancer
Risk

(kg/mg)

(kg)

(dy)

(dy)

(mg/kg-dy)

(mg/kg-dy)

(unitless)

(mg/kg-dy)

(mg/kg-dy) -1

(unitless)

1.00E-06

70

56

25550

4.71E-05

3.00E-03

1.57E-02

1.03E-07

1.10E-01

1.14E-08

TOTAL HAZARD INDEX =

MMRP Remedial Investigation
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0.016

TOTAL CANCER RISK =
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1.14E-08

M-2

TABLE M-3
RISK RELATED TO INGESTION OF CHEMICALS IN COMBINED SOIL
(HYPOTHETICAL ON-SITE EXCAVATION WORKER - CENTRAL TENDENCY EXPOSURE)
POSSIBLE DEMOLITION SITE

Equation: CDI = (CS x IRs x EF x ED x FC x CF)/(BW x AT nc or ATc)
Hazard Quotient = CDI / RfD
Cancer Risk = SF x CDI
Where: CDI = Chronic Daily Intake (mg/kg-day)
CTE = Central Tendency Exposure

Potential Chemical
of Concern

CTE
CS
(mg/kg)

RDX

14

IRs

CS = Chemical Concentration in Soil (mg/kg)
IRs = Soil Ingestion Rate (mg/day)

ATc =Averaging Time for Carcinogenic Effects, Based on Lifetime (days)

EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
FC = Fraction Contaminated (unitless)
CF = Conversion Factor (kg/mg)

SF = Slope Factor (mg/kg-day)-1
NA = Not Applicable

EF

ED

(mg/dy) (dy/yr) (yr)
100

BW = Body Weight (kg)
ATnc =Averaging Time for Noncarcinogenic Effects (days)

20

1

RfD = Reference Dose (mg/kg-day)

FC

CF

BW

ATnc

ATc

Noncarcinogenic
CDI

Subchronic
RfD

Hazard
Quotient

Carcinogenic
CDI

(unitless)

(kg/mg)

(kg)

(dy)

(dy)

(mg/kg-dy)

(mg/kg-dy)

(unitless)

0.5

1.00E-06

70

28

25550

7.14E-06

3.00E-03

2.38E-03

TOTAL HAZARD INDEX =
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0.0024

Cancer
Risk

(mg/kg-dy)

SF
(mg/kg-dy)-1

(unitless)

7.83E-09

1.10E-01

8.61E-10

TOTAL CANCER RISK =
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8.61E-10

M-3

TABLE M-4
RISK RELATED TO DERMAL EXPOSURE TO CHEMICALS IN COMBINED SOIL
(HYPOTHETICAL ON-SITE EXCAVATION WORKER - REASONABLE MAXIMUM EXPOSURE)
POSSIBLE DEMOLITION SITE

Equation:

CDI = (CS x SA x AD x AB x EF x ED x FC x CF)/(BW x ATnc or ATc)
Hazard Quotient = CDI / RfD
Cancer Risk = SF x CDI

Where: CDI = Chronic Daily Intake (mg/kg-day)
RME = Reasonable Maximum Exposure
CS = Chemical Concentration in Soil (mg/kg)
SA = Exposed Body Surface Area (cm2/day)

CF = Conversion Factor (kg/mg)
BW = Body Weight (kg)
ATnc =Averaging Time for Noncarcinogenic Effects (days)
ATc =Averaging Time for Carcinogenic Effects, Based on Lifetime (days)

2

Potential Chemical
of Concern

RDX

RME
CS

SA

(mg/kg)

(cm2/dy)

14

5700

AD = Soil Adherence to Skin (mg/cm )

RfD = Reference Dose (mg/kg-day)

AB = Percent Chemical Absorption Across Skin (unitless)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
FC = Fraction Contaminated (unitless)

SF = Slope Factor (mg/kg-day)-1
NA = Not Applicable

AD

AB

EF

ED

(mg/cm2) (unitless) (dy/yr) (yr)
0.30

0.100

40

1

FC

CF

BW

ATnc

ATc

Noncarcinogenic
CDI

Subchronic
RfD

Hazard
Quotient

Carcinogenic
CDI

SF

Cancer
Risk

(unitless)

(kg/mg)

(kg)

(dy)

(dy)

(mg/kg-dy)

(mg/kg-dy)

(unitless)

(mg/kg-dy)

(mg/kg-dy)-1

(unitless)

1

1.00E-06

70

56

25550

2.44E-05

3.00E-03

8.14E-03

5.35E-08

1.10E-01

5.89E-09

8.143E-03

TOTAL CANCER RISK =

TOTAL HAZARD INDEX =
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5.89E-09

M-4

TABLE M-5
RISK RELATED TO DERMAL EXPOSURE TO CHEMICALS IN COMBINED SOIL
(HYPOTHETICAL ON-SITE EXCAVATION WORKER - CENTRAL TENDENCY EXPOSURE)
POSSIBLE DEMOLITION SITE

Equation: CDI = (CS x SA x AD x AB x EF x ED x FC x CF)/(BW x ATnc or ATc)
Hazard Quotient = CDI / RfD
Cancer Risk = SF x CDI
Where: CDI = Chronic Daily Intake (mg/kg-day)
CTE = Central Tendency Exposure
CS = Chemical Concentration in Soil (mg/kg)
SA = Exposed Body Surface Area (cm2/day)

FC = Fraction Contaminated (unitless)
CF = Conversion Factor (kg/mg)
BW = Body Weight (kg)
ATnc =Averaging Time for Noncarcinogenic Effects (days)

AD = Soil Adherence to Skin (mg/cm2)

Potential Chemical
of Concern

CTE
CS
(mg/kg)

RDX

14

SA

AB = Percent Chemical Absorption Across Skin (unitless)

ATc =Averaging Time for Carcinogenic Effects, Based on Lifetime (days)
RfD = Reference Dose (mg/kg-day)

EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)

SF = Slope Factor (mg/kg-day)-1
NA = Not Applicable

AD

AB

EF

ED

(cm2/dy) (mg/cm2) (unitless) (dy/yr) (yr)
5700

0.10

0.100

20

1

FC

CF

BW

ATnc

ATc

Noncarcinogenic
CDI

Subchronic
RfD

Hazard
Quotient

Carcinogenic
CDI

(unitless)

(kg/mg)

(kg)

(dy)

(dy)

(mg/kg-dy)

(mg/kg-dy)

(unitless)

1.0

1.00E-06

70

28

25550

8.14E-06

3.00E-03

TOTAL HAZARD INDEX =
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Cancer
Risk

(mg/kg-dy)

SF
(mg/kg-dy)-1

(unitless)

2.71E-03

8.92E-09

1.10E-01

9.82E-10

2.71E-03

TOTAL CANCER RISK =
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9.82E-10

M-5

TABLE M-6
RISK RELATED TO INHALATION OF PARTICULATES FROM COMBINED SOIL
(HYPOTHETICAL ON-SITE EXCAVATION WORKER - REASONABLE MAXIMUM EXPOSURE)
POSSIBLE DEMOLITION SITE

Equation: CDI = (CA x IR air x ET x EF x ED )/(BW x AT nc or ATc)
Hazard Quotient = CDI / RfD
Cancer Risk = SF x CDI

Where: CDI = Chronic Daily Intake (mg/kg-day)
RME = Reasonable Maximum Exposure
CA = Chemical Concentration in Air (mg/m3)

ED = Exposure Duration (years)
BW = Body Weight (kg)
ATnc =Averaging Time for Noncarcinogenic Effects (days)

IRair = Inhalation Rate of Air (m3/hour)

Potential Chemicals
of Concern

RDX

ET = Exposure Time (hours/day)

ATc =Averaging Time for Carcinogenic Effects, Based on Lifetime (days)
RfD = Reference Dose (mg/kg-day)

EF = Exposure Frequency (days/year)

SF = Slope Factor (mg/kg-day)-1

RME
CA

IRair

3
(mg/m )

(m3/hr)

1.4E-06

2.5

ED

BW

ATnc

ATc

Noncarcinogenic
CDI

Subchronic
RfD

Hazard
Quotient

Carcinogenic
CDI

SF

Cancer
Risk

(hr/dy) (dy/yr) (yr)

(kg)

(dy)

(dy)

(mg/kg-dy)

(mg/kg-dy)

(unitless)

(mg/kg-dy)

(mg/kg-dy)-1

(unitless)

70

56

25550

2.86E-07

3.00E-03

9.52E-05

2.50E-10

1.10E-01

2.76E-11

ET

8

EF

40

1

TOTAL HAZARD INDEX =
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Iowa Army Ammunition Plant

9.52E-05

TOTAL CANCER RISK =

2.8E-11
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M-6

TABLE M-7
RISK RELATED TO INHALATION OF PARTICULATES FROM COMBINED SOIL
(HYPOTHETICAL ON-SITE EXCAVATION WORKER - CENTRAL TENDENCY EXPOSURE)
POSSIBLE DEMOLITION SITE

Equation: CDI = (CA x IR air x ET x EF x ED x CF)/(BW x AT nc or ATc)
Hazard Quotient = CDI / RfD
Cancer Risk = SF x CDI

Where: CDI = Chronic Daily Intake (mg/kg-day)
CTE = Central Tendency Exposure
CA = Chemical Concentration in Air (mg/m3)

ED = Exposure Duration (years)
BW = Body Weight (kg)
ATnc =Averaging Time for Noncarcinogenic Effects (days)

IRair = Inhalation Rate of Air (m3/hour)

Potential Chemicals
of Concern

RDX

ET = Exposure Time (hours/day)

ATc =Averaging Time for Carcinogenic Effects, Based on Lifetime (days)
RfD = Reference Dose (mg/kg-day)

EF = Exposure Frequency (days/year)

SF = Slope Factor (mg/kg-day)-1

CTE
CA

IRair

ET

EF

ED

BW

ATnc

ATc

Noncarcinogenic
CDI

Subchronic
RfD

Hazard
Quotient

Carcinogenic
CDI

SF

Cancer
Risk

3
(mg/m )

(m3/hr)

(hr/dy)

(dy/yr)

(yr)

(kg)

(dy)

(dy)

(mg/kg-dy)

(mg/kg-dy)

(unitless)

(mg/kg-dy)

(mg/kg-dy)-1

(unitless)

1.4E-06

1.3

4

20

1

70

28

25550

7.43E-08

3.00E-03

2.48E-05

8.14E-11

1.10E-01

8.95E-12

TOTAL HAZARD INDEX =
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2.48E-05

TOTAL CANCER RISK =

9.0E-12
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TABLE M-8
AIR CONCENTRATIONS OF CHEMICALS OF POTENTIAL CONCERN FROM COMBINED SOIL
POSSIBLE DEMOLITION SITE

RME Combined Soil
Chemical

RDX

Concentration (a)
(mg/kg)

PEF (b)
(m3/kg)

Air Concentration (c)
(mg/m3)

14

1.0E+07

1.4E-06

Notes:
(a) Maximum soil concentration.
(b) Particulate Emission Factor (PEF) recommended by (USEPA 2001).
(c) Air Concentration = Soil concentration/PEF

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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M-8

TABLE M-9
COMBINED SOIL EXPOSURE POINT CONCENTRATIONS
POSSIBLE DEMOLITION SITE

Group

Chemical

RDX

Units

No. of
Samples

Maximum
Detected Conc.(a)

UCL(b)

RME(c)

mg/kg

20

0.0053

0.0032

14

Notes:
a) Soil concentrations from PDS Section 3 Tables.
b) Arithmetic mean concentration represented by the 95% upper confidence limit (UCL) in the designated media. When the concentration of a
chemical was below method detection limits in a sample one-half of the laboratory reporting limit or a random number
c) RME - Reasonable maximum exposure concentration (mg/kg) which is the lower of the logarithmic UCL or maximum values.

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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M-9

TABLE M-10
UCL EVALUATION FOR LEAD
INCENDIARY DISPOSAL AREA
INDA Lead
General Statistics
Number of Valid Samples 28

Number of Unique Samples 28

Raw Statistics

Log-transformed Statistics
Minimum 6.9

Minimum of Log Data 1.932

Maximum 239

Maximum of Log Data 5.476

Mean 43.15

Mean of log Data 3.263

Median 21.4

SD of log Data 0.894

SD 58.75
Coefficient of Variation 1.361
Skewness 2.574
Relevant UCL Statistics
Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.577

Shapiro Wilk Test Statistic 0.873

Shapiro Wilk Critical Value 0.924

Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL 62.06
95% UCLs (Adjusted for Skewness)

95% H-UCL 58.26
95% Chebyshev (MVUE) UCL 69.75

95% Adjusted-CLT UCL 67.18

97.5% Chebyshev (MVUE) UCL 83.39

95% Modified-t UCL 62.96

99% Chebyshev (MVUE) UCL 110.2

Gamma Distribution Test

Data Distribution

k star (bias corrected) 1.036

Data do not follow a Discernable Distribution (0.05)

Theta Star 41.65
nu star 58.02
Approximate Chi Square Value (.05) 41.51
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 40.64

Nonparametric Statistics
95% CLT UCL 61.41
95% Jackknife UCL 62.06
95% Standard Bootstrap UCL 61.44

Anderson-Darling Test Statistic 2.633
Anderson-Darling 5% Critical Value 0.771
Kolmogorov-Smirnov Test Statistic 0.265
Kolmogorov-Smirnov 5% Critical Value 0.17
Data not Gamma Distributed at 5% Significance Level

95% Bootstrap-t UCL 80.63
95% Hall's Bootstrap UCL 71.5
95% Percentile Bootstrap UCL 61.33
95% BCA Bootstrap UCL 69.56
95% Chebyshev(Mean, Sd) UCL 91.54
97.5% Chebyshev(Mean, Sd) UCL 112.5

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL 153.6

95% Approximate Gamma UCL 60.31
95% Adjusted Gamma UCL 61.6
Potential UCL to Use

MMRP Remedial Investigation
Iowa Army Ammunition Plant

Use 95% Chebyshev (Mean, Sd) UCL 91.54
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M-10

TABLE M-11
UCL EVALUATION FOR MERCURY
INCENDIARY DISPOSAL AREA
INDA Mercury
General Statistics
Number of Valid Samples

28

Number of Detected Data

Number of Unique Samples

19

Number of Non-Detect Data

7

Percent Non-Detects

25.00%

Raw Statistics

21

Log-transformed Statistics

Minimum Detected

0.029

Minimum Detected

-3.54

Maximum Detected

2.7

Maximum Detected

0.993

Mean of Detected

0.357

Mean of Detected

-2.126

SD of Detected

0.698

SD of Detected

1.313

Minimum Non-Detect

0.1

Minimum Non-Detect

-2.303

Maximum Non-Detect

0.1

Maximum Non-Detect

-2.303

UCL Statistics
Normal Distribution Test with Detected Values Only

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

0.519

Shapiro Wilk Test Statistic

0.84

5% Shapiro Wilk Critical Value

0.908

5% Shapiro Wilk Critical Value

0.908

Data not Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

DL/2 Substitution Method

DL/2 Substitution Method

Mean

0.28

Mean

-2.344

SD

0.616

SD

1.194

95% DL/2 (t) UCL

0.479

95% H-Stat (DL/2) UCL

0.367

Maximum Likelihood Estimate(MLE) Method

N/A

Log ROS Method

MLE yields a negative mean

MMRP Remedial Investigation
Iowa Army Ammunition Plant

Mean in Log Scale

-2.309

SD in Log Scale

1.224

Mean in Original Scale

0.285

SD in Original Scale

0.614

95% Percentile Bootstrap UCL

0.485

95% BCA Bootstrap UCL

0.566
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M-11

TABLE M-11
UCL EVALUATION FOR MERCURY
INCENDIARY DISPOSAL AREA
Gamma Distribution Test with Detected Values Only

Data Distribution Test with Detected Values Only

k star (bias corrected)

0.519

Data do not follow a Discernable Distribution (0.05)

Theta Star

0.688

nu star

21.79

A-D Test Statistic

2.497

5% A-D Critical Value

0.799

Kaplan-Meier (KM) Method

K-S Test Statistic

0.799

Mean

0.282

5% K-S Critical Value

0.199

SD

0.604

SE of Mean

0.117

95% KM (t) UCL

0.481

Nonparametric Statistics

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum

0

95% KM (z) UCL

0.474

95% KM (jackknife) UCL

0.48

95% KM (bootstrap t) UCL

0.804

Maximum

2.7

95% KM (BCA) UCL

0.497

Mean

0.349

95% KM (Percentile Bootstrap) UCL

0.495

Median

0.084

95% KM (Chebyshev) UCL

0.792

SD

0.625

97.5% KM (Chebyshev) UCL

1.013

99% KM (Chebyshev) UCL

1.447

k star

0.298

Theta star

1.17

Nu star

16.71

AppChi2

8.468

95% Gamma Approximate UCL

0.69

95% Adjusted Gamma UCL

0.72

Potential UCLs to Use
97.5% KM (Chebyshev) UCL

1.013

Note: DL/2 is not a recommended method.

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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TABLE M-12
UCL EVALUATION FOR COPPER
POSSIBLE DEMOLITION SITE
PDS Copper
General Statistics
Number of Valid Samples 17

Number of Unique Samples 17

Raw Statistics

Log-transformed Statistics
Minimum 6.1

Minimum of Log Data 1.808

Maximum 99.3

Maximum of Log Data 4.598

Mean 20.92

Mean of log Data 2.638

Median 10.5

SD of log Data 0.828

SD 24.41
Coefficient of Variation 1.166
Skewness 2.444
Relevant UCL Statistics
Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.637

Shapiro Wilk Test Statistic 0.835

Shapiro Wilk Critical Value 0.892

Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL 31.26
95% UCLs (Adjusted for Skewness)

95% H-UCL 32.61
95% Chebyshev (MVUE) UCL 37.33

95% Adjusted-CLT UCL 34.41

97.5% Chebyshev (MVUE) UCL 45.18

95% Modified-t UCL 31.84

99% Chebyshev (MVUE) UCL 60.58

Gamma Distribution Test

Data Distribution

k star (bias corrected) 1.18

Data do not follow a Discernable Distribution (0.05)

Theta Star 17.73
nu star 40.13
Approximate Chi Square Value (.05) 26.61
Adjusted Level of Significance 0.0346
Adjusted Chi Square Value 25.46

Nonparametric Statistics
95% CLT UCL 30.66
95% Jackknife UCL 31.26
95% Standard Bootstrap UCL 30.32

Anderson-Darling Test Statistic 1.665

95% Bootstrap-t UCL 43.71

Anderson-Darling 5% Critical Value 0.758

95% Hall's Bootstrap UCL 38.86

Kolmogorov-Smirnov Test Statistic 0.309

95% Percentile Bootstrap UCL 30.68

Kolmogorov-Smirnov 5% Critical Value 0.213

95% BCA Bootstrap UCL 34.53

Data not Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL 46.72
97.5% Chebyshev(Mean, Sd) UCL 57.89

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL 79.82

95% Approximate Gamma UCL 31.55
95% Adjusted Gamma UCL 32.98
Potential UCL to Use

MMRP Remedial Investigation
Iowa Army Ammunition Plant

Use 95% Chebyshev (Mean, Sd) UCL 46.72
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TABLE M-13
UCL EVALUATION FOR MERCURY
POSSIBLE DEMOLITION SITE
PDS Mercury
General Statistics
Number of Valid Samples 17

Number of Unique Samples 16

Raw Statistics

Log-transformed Statistics
Minimum 0.035

Minimum of Log Data -3.352

Maximum 2.3

Maximum of Log Data 0.833

Mean 0.337

Mean of log Data -2.063

Median 0.069

SD of log Data 1.28

SD 0.617
Coefficient of Variation 1.829
Skewness 2.682
Relevant UCL Statistics
Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.544

Shapiro Wilk Test Statistic 0.845

Shapiro Wilk Critical Value 0.892

Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL 0.599
95% UCLs (Adjusted for Skewness)

95% H-UCL 0.785
95% Chebyshev (MVUE) UCL 0.678

95% Adjusted-CLT UCL 0.687

97.5% Chebyshev (MVUE) UCL 0.857

95% Modified-t UCL 0.615

99% Chebyshev (MVUE) UCL 1.207

Gamma Distribution Test

Data Distribution

k star (bias corrected) 0.557

Data do not follow a Discernable Distribution (0.05)

Theta Star 0.606
nu star 18.93
Approximate Chi Square Value (.05) 10.07
Adjusted Level of Significance 0.0346
Adjusted Chi Square Value 9.394

Nonparametric Statistics
95% CLT UCL 0.583
95% Jackknife UCL 0.599
95% Standard Bootstrap UCL 0.572

Anderson-Darling Test Statistic 1.779

95% Bootstrap-t UCL 1.469

Anderson-Darling 5% Critical Value 0.787

95% Hall's Bootstrap UCL 1.744

Kolmogorov-Smirnov Test Statistic 0.279
Kolmogorov-Smirnov 5% Critical Value 0.219
Data not Gamma Distributed at 5% Significance Level

95% Percentile Bootstrap UCL 0.59
95% BCA Bootstrap UCL 0.713
95% Chebyshev(Mean, Sd) UCL 0.99
97.5% Chebyshev(Mean, Sd) UCL 1.272

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL 1.826

95% Approximate Gamma UCL 0.634
95% Adjusted Gamma UCL 0.68
Potential UCL to Use

MMRP Remedial Investigation
Iowa Army Ammunition Plant

Use 99% Chebyshev (Mean, Sd) UCL 1.826
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APPENDIXN

MRSPP Tables

Appendix N MRSPP Tables

FILES INCLUDED:
Central Test Area (IAAP-001-R-01)
Line 6 Ammo Production (Inside Blast Radii) (IAAP-002-R-01)
Line 6 Ammo Production (Outside Blast Radii) (IAAP-002-R-02)
West Burn Pads (IAAP-003-R-01)
Possible Demolition Site (IAAP-004-R-01)
West Burn Pads Area South of the Road (IAAP-005-R-01)
Incendiary Disposal Area (IAAP-006-R-01)
Maneuver Area (IAAP-006-R-02)

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

Small arms
Evidence of no munitions



MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

25

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
Historical data indicates the Central Test Area was used for research and development from approximately 1943 through
1963 for munitions testing. No MEC was encountered during surface clearance or intrusive investigation at this MRS
during this RI, however a significant amount of munitions debris was encountered.
Central Test Area MRS (Draft Ranking)

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

Score
10

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

8

6

5

5
4
4
2
2

1

0
8

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
The Central Test Area consisted of three areas (Building 600-84, Test Pit, and Tripod) used for munitions testing.
Building 600-84 (interior) primarily tested fuzes, primers, and detonators. South of Building 600-84, was a walled in
area for testing hand grenades. The tripod (concrete pad) was used to hold components for detonation.

_________________________________________________________

Central Test Area MRS (Draft Ranking)

Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.

25



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.

20

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

15

10




Confirmed subsurface, stable



Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

Subsurface, physical
constraint
Small arms (regardless of
location)

5




Evidence of no munitions
LOCATION OF MUNITIONS

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

10

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
A geophysical survey of 16 acres within the Central Test Area MRS was completed by MKM in 2005. A total of 2,835
anomalies were identified from EM data collected. Two areas of concentrated anomalies were identified. An intrusive
investigation of selected target anomalies conducted at this MRS during this RI identified a significant amount of
munitions debris, but no UXO or DMM.
_______________________________________

_________________________________________________________________
_________________________________________________________________

Central Test Area MRS (Draft Ranking)

Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


No barrier
Barrier to MRS access is
incomplete




Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).

10

There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

8

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

5

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
The Central Test Area is located within the boundaries of the Iowa Army Ammunition Plant. Barriers to the Central
Test Area includes the Line 5 fence and American Ordnance security patrols. The Line 5 fence includes a gate that _
is locked. American Ordnance security patrols are conducted of the installation proper on a regular basis.

Central Test Area MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.

Central Test Area MRS (Draft Ranking)

Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

1

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

Based on the United States Census Bureau, the population density for Middletown, Iowa in 2000 was 36 persons per
square mile. The population density for Des Moines County, Iowa in 2005 was 98 persons per square mile.
_

Central Test Area MRS (Draft Ranking)

Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
Based on GIS data obtained from the Des Moines County Assessor, there are more than 26 inhabited structures
within 2 miles from the MRS boundary (www.dmcgis.com).

Central Test Area MRS (Draft Ranking)

Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
5

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
IAAAP, Middletown Presbyterian Church, various commercial businesses, and residential structures are present within 2
miles from the MRS boundary.

Central Test Area MRS (Draft Ranking)

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
Based on the Integrated Natural Resources Management Plan (HES 2001) and the Integrated Cultural Resources
Management Plan (Earth Tech 2002), no ecological or cultural resources are present on the MRS.

Central Test Area MRS (Draft Ranking)
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0

Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

25

Source of Hazard

Table 2

8

33

Accessibility Factor Data Elements
Location of Munitions

Table 3

10

Ease of Access

Table 4

5

Status of Property

Table 5

0

Population Density

Table 6

1

Population Near Hazard

Table 7

5

Types of Activities/Structures

Table 8

5

Ecological and/or Cultural
Resources

Table 9

0

15

Receptor Factor Data Elements

11

EHE MODULE DRAFT TOTAL

59

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING
Central Test Area MRS (Draft Ranking)

E

* Tables 11-19 not included due to Alternative Module Rating.

Central Test Area MRS (Draft Ranking)

Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
Central Test Area MRS (Draft Ranking)

No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard

Central Test Area MRS (Draft Ranking)



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard

Central Test Area MRS (Draft Ranking)
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard

Central Test Area MRS (Draft Ranking)



Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard

Central Test Area MRS (Draft Ranking)
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard

Central Test Area MRS (Draft Ranking)



Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratio

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Soil MC Hazard

Central Test Area MRS (Draft Ranking)



Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Central Test Area MRS (Draft Ranking)

Maximum Concentration

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.
Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHE MODULE DRAFT
RATING
HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or
Suspected MC
Hazard

Central Test Area MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B

3

C

3

B

3

C
D

4
5

D

4

C

4

E

5

D

5

E

6

F

6

E

6

F

7

G

7

F

7

G

8

G

8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected Explosive
Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

Central Test Area MRS (Draft Ranking)

No Known or Suspected
MC Hazard

6

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: Central Test Area MRS (IAAAP-001-R-01)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): Central Test Area MRS/IAAAP MMRP RI (16170306.00006)

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
The Central Test Area consisted of three areas (Building 600-84, Test Pit, and Tripod) used for munitions testing.
Building 600-84 (interior) primarily tested fuzes, primers, and detonators. South of Building 600-84, was a walled in _
area for testing hand grenades. The Test Pit (earthen floor) was used to test-fire hand grenades, adapter boosters, and
aerial mines. The tripod (concrete pad) was used to hold components for detonation.
Description of Pathways for Human and Ecological Receptors:
MEC: Incomplete Pathway. No MEC was encountered during surface clearance or intrusive investigation at this MRS
during this RI.
_________________________________________________________________
MC: Incomplete Pathway. The nature and extent of MC contamination was delineated by the IRP, and a removal action
was completed in December 2006. Additional soil testing occurred during this RI, but did not identify a MC hazard.

Central Test Area MRS (Draft Ranking)

APPENDIXN

MRSPP Tables

Line 6 Ammo Production (Inside Blast Radii) (IAAP-002-R-01)

Line 6 Ammo Production (Inside Blast Radii)
(IAAP-002-R-01)

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

Small arms
Evidence of no munitions



MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

25

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
Explosions occurred at Buildings 6-34-2 (1968) and 6-92 (1970). Detonators, fuzes, and fuze adapter bodies were
recovered at the MRS following the explosions. No items classified as “sensitive” were encountered during the surface
clearance or intrusive investigation activities conducted for this RI. MEC encountered at this MRS is considered
“damaged DMM containing a high-explosive filler.”
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Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8

6

5

5
4
4
2
2

1

0
8

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
Building 6-34-2 was used to construct, store, and load detonators. Building 6-92 was used to clean explosives residue
from the newly completed components. The explosions at the buildings are considered to have resulted in munitions
distributions similar to disposal at a former munitions treatment (OB/OD) unit.

_______________________________________________________________________________

_______________________________________________________________________________
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Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.





10

Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

5




Evidence of no munitions
LOCATION OF MUNITIONS

20

15



Small arms (regardless of
location)

25

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

Confirmed subsurface, stable

Subsurface, physical
constraint

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

20

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
A surface clearance and geophysical survey of 32 acres within the Line 6 Ammo Production MRS was completed by
MKM in 2005. Physical evidence of DMM in the subsurface was encountered. DMM may be exposed at the MRS due to
frost heave.
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Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


No barrier
Barrier to MRS access is
incomplete




Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).

10

There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

8

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

5

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
The Line 6 Ammo Production MRS is located within the boundaries of the Iowa Army Ammunition Plant. Site-specific
barriers to the Line 6 Ammo Production MRS include fencing around Line 6 with a gate entrance on the west. The gate
is not locked and not manned by American Ordnance security personnel. American Ordnance security patrols are
conducted of the installation proper on a regular basis.
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Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.
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Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

1

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

Based on the United States Census Bureau, the population density for Middletown, Iowa in 2000 was 36 persons per
square mile. The population density for Des Moines County, Iowa in 2005 was 98 persons per square mile.
_
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Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
Based on GIS data obtained from the Des Moines County Assessor, there are more than 26 inhabited structures
within 2 miles from the MRS boundary (www.dmcgis.com).
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Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
5

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
IAAAP, Middletown Presbyterian Church, various commercial businesses, and residential structures are present within 2
miles from the MRS boundary.

Line 6 Ammo Production (Inside Blast Radii) MRS (Draft Ranking)

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
Based on the Integrated Natural Resources Management Plan (HES 2001) and the Integrated Cultural Resources
Management Plan (Earth Tech 2002, no ecological or cultural resources are present on the MRS.
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Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

25

Source of Hazard

Table 2

8

33

Accessibility Factor Data Elements
Location of Munitions

Table 3

20

Ease of Access

Table 4

5

Status of Property

Table 5

0

Population Density

Table 6

1

Population Near Hazard

Table 7

5

Types of Activities/Structures

Table 8

5

Ecological and/or Cultural
Resources

Table 9

0

25

Receptor Factor Data Elements

11

EHE MODULE DRAFT TOTAL

69

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING
Line 6 Ammo Production (Inside Blast Radii) MRS (Draft Ranking)

D

* Tables 11-19 not included due to Alternative Module Rating.
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Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Score

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
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No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard
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Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard
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Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard
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Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratio

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Soil MC Hazard
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Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Maximum Concentration

Line 6 Ammo Production (Inside Blast Radii) MRS (Draft Ranking)

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.
Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHE MODULE DRAFT
RATING
HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or
Suspected MC
Hazard

Line 6 Ammo Production (Inside Blast Radii) MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B
C

3
4

C

3

B

3

D

4

C

4

D

5

E

5

D

5

E

6

F

6

E

6

F

7

G

7

F

7

G

8

G

8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected Explosive
Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

Line 6 Ammo Production (Inside Blast Radii) MRS (Draft Ranking)

No Known or Suspected
MC Hazard

5

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: Line 6 Ammo Production (Inside Blast Radii) MRS (IAAAP-002-R-01)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): Line 6 Ammo Production (Inside Blast Radii) MRS/IAAAP MMRP RI
(16170306.00006)

____________________________________________________________

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
Line 6 Ammo Production (Inside Blast Radii) consists of an area affected by explosions that occurred at Buildings 6-342 (1968) and 6-92 (1970). Explosive items recovered after the accidents included detonators, grenade fuzes (loaded),
fuze adaptor bodies, and base charge assemblies (loaded). Additional explosive items were involved in the explosions;
however, these items were not recovered during cleanup activities.
Description of Pathways for Human and Ecological Receptors:
MEC: Intrusive activities, exposure of MEC as a result of erosion or frost heave.
MC: Incomplete Pathway. The nature and extent of MC contamination was delineated by the IRP, and a removal action
was completed in December 2006. Additional soil testing occurred during this RI, but did not identify a MC hazard.
Description of Receptors (Human and Ecological):
MEC: Site workers, hunters/trespassers, construction workers, and biota. MC: Incomplete Pathway.
Line 6 Ammo Production (Inside Blast Radii) MRS (Draft Ranking)
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.




UXO or DMM containing a riot control agent filler (e.g., tear gas).

Evidence of no munitions



Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

0

Practice
Riot control
Small arms

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
There is no historical evidence or physical evidence of UXO or DMM present within the MRS.
Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

5
3
2

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8
6

5

5
4
4
2
2

1

0
4

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
The MRS includes buildings formerly used for production, storage, and shipping of munitions. The buildings are currently
in modified caretaker status. There is no historical evidence of UXO or DMM present within the MRS.

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.

25



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.

20

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

15

10




Confirmed subsurface, stable



Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

Subsurface, physical
constraint
Small arms (regardless of
location)

5




Evidence of no munitions
LOCATION OF MUNITIONS

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

0

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
There is no historical evidence of UXO or DMM present within the MRS.
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Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


No barrier
Barrier to MRS access is
incomplete




Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).

10

There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

8

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

5

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
The Line 6 Ammo Production MRS is located within the boundaries of the Iowa Army Ammunition Plant. Site-specific
barriers to the Line 6 Ammo Production MRS include fencing around Line 6 with a gate entrance on the west. The gate
is not locked and not manned by American Ordnance security personnel. American Ordnance security patrols are
conducted of the installation proper on a regular basis.

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.
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Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

1

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

Based on the United States Census Bureau, the population density for Middletown, Iowa in 2000 was 36 persons per
square mile. The population density for Des Moines County, Iowa in 2005 was 98 persons per square mile.
_
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Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
Based on GIS data obtained from the Des Moines County Assessor, there are more than 26 inhabited structures
within 2 miles from the MRS boundary (www.dmcgis.com).
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Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
5

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
IAAAP, Middletown Presbyterian Church, various commercial businesses, and residential structures are present within 2
miles from the MRS boundary.
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Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

3
0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
Based on the Integrated Natural Resources Management Plan (HES 2001) and the Integrated Cultural Resources
Management Plan (Earth Tech 2002), no ecological or cultural resources are present on the MRS.

_____________________________________________________________________________
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Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

0

Source of Hazard

Table 2

4

4

Accessibility Factor Data Elements
Location of Munitions

Table 3

0

Ease of Access

Table 4

5

Status of Property

Table 5

0

Population Density

Table 6

1

Population Near Hazard

Table 7

5

Types of Activities/Structures

Table 8

5

Ecological and/or Cultural
Resources

Table 9

0

5

Receptor Factor Data Elements

11

EHE MODULE DRAFT TOTAL

20

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING
Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

No Known or Suspected
Explosive Hazard

* Tables 11-19 not included due to Alternative Module Rating.

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Score

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
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No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard
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Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard
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Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratio

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Soil MC Hazard
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Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Maximum Concentration

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.
Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHE MODULE DRAFT
RATING
HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or
Suspected MC
Hazard

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B

3

C

3

B

3

C

4

D

4

C

4

D

5

E

5

D

5

E

6

F

6

E

6

F

7

G

7

F

7

G

8

G

8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected
Explosive Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)

No Known or Suspected
MC Hazard

No Known or Suspected Hazard

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: Line 6 Ammo Production (Outside Blast Radii) MRS (IAAAP-002-R-02)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): Line 6 Ammo Production (Outside Blast Radii) MRS/IAAAP MMRP RI
(16170306.00006)

____________________________________________________________

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
Line 6 was constructed in 1941 and includes approximately 97 total structures with 34 buildings involved in production,
storage, and shipping of detonators, primers, delays, hand grenade fuzes, and mines. The Line 6 Ammo Production
(Outside Blast Radii) MRS is outside the Building 6-34-2 and 6-92 explosions blast radii. The MRS contains no known
or suspected explosives hazard.
Description of Pathways for Human and Ecological Receptors:
MEC: Incomplete Pathway. No known or suspected explosives hazard.
MC: Incomplete Pathway. The nature and extent of MC contamination was delineated by the IRP, and a removal action
was completed in December 2006.
Description of Receptors (Human and Ecological):
MEC: Incomplete Pathway. MC: Incomplete Pathway.
Line 6 Ammo Production (Outside Blast Radii) MRS (Draft Ranking)
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Small arms
Evidence of no munitions



Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

0

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. (Tables 2-9 not included)
West Burn Pads MRS (Draft Ranking)

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8
6

5

5
4
4
2
2

1

0
0

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI.

West Burn Pads MRS (Draft Ranking)

Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.

25



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.

20

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

15

10




Confirmed subsurface, stable



Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

Subsurface, physical
constraint
Small arms (regardless of
location)

5




Evidence of no munitions
LOCATION OF MUNITIONS

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

0

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI.

West Burn Pads MRS (Draft Ranking)

Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


No barrier
Barrier to MRS access is
incomplete




Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

There is no barrier preventing access to any part of the MRS
(i.e., all parts of the MRS are accessible).

10

There is a barrier preventing access to parts of the MRS, but
not the entire MRS.

8

There is a barrier preventing access to all parts of the MRS,
but there is no surveillance (e.g., by a guard) to ensure that
the barrier is effectively preventing access to all parts of the
MRS.
There is a barrier preventing access to all parts of the MRS,
and there is active, continual surveillance (e.g., by a guard,
video monitoring) to ensure that the barrier is effectively
preventing access to all parts of the MRS.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 10).

5

0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.

West Burn Pads MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.

West Burn Pads MRS (Draft Ranking)

Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

NA

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.

West Burn Pads MRS (Draft Ranking)

Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.
_

West Burn Pads MRS (Draft Ranking)

Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
NA

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.

West Burn Pads MRS (Draft Ranking)

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

3
0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.

West Burn Pads MRS (Draft Ranking)

Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

0

Source of Hazard

Table 2

0

0

Accessibility Factor Data Elements
Location of Munitions

Table 3

0

Ease of Access

Table 4

NA

Status of Property

Table 5

0

Population Density

Table 6

NA

Population Near Hazard

Table 7

NA

Types of Activities/Structures

Table 8

NA

Ecological and/or Cultural
Resources

Table 9

NA

0

Receptor Factor Data Elements

NA

EHE MODULE DRAFT TOTAL

0 / NA

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING
* Tables 2-9 not included due to Alternative Module Rating.
West Burn Pads MRS (Draft Ranking)

No Known or Suspected
Explosive Hazard

* Tables 11-19 not included due to Alternative Module Rating.

West Burn Pads MRS (Draft Ranking)

Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
West Burn Pads MRS (Draft Ranking)

No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard

West Burn Pads MRS (Draft Ranking)



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard

West Burn Pads MRS (Draft Ranking)
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard

West Burn Pads MRS (Draft Ranking)



Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard

West Burn Pads MRS (Draft Ranking)
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard

West Burn Pads MRS (Draft Ranking)



Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratio

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Soil MC Hazard

West Burn Pads MRS (Draft Ranking)



Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

West Burn Pads MRS (Draft Ranking)

Maximum Concentration

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.

HHE MODULE DRAFT
RATING
HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or
Suspected MC
Hazard

* Tables 21-27 not included due to Alternative Module Rating.
West Burn Pads MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B

3

C

3

B

3

C

4

D

4

C

4

D

5

E

5

D

5

E

6

F

6

E

6

F

7

G

7

F

7

G

8

G

8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected
Explosive Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

West Burn Pads MRS (Draft Ranking)

No Known or Suspected
MC Hazard

No Known or Suspected Hazard

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: West Burn Pads MRS (IAAP-003-R-01)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): West Burn Pads MRS/IAAAP MMRP RI (16170306.00006)

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
The West Burn Pads MRS was used for flashing metals contaminated with explosives between the years 1949 – 1982.

Description of Pathways for Human and Ecological Receptors:
MEC: Incomplete Pathway. No evidence of MEC or significant munitions debris was encountered at this MRS during
this RI.
MC: Incomplete Pathway. The nature and extent of MC contamination was delineated by the IRP, and a removal action
was completed in 2000.
____________________________________________________________________________________________

West Burn Pads MRS (Draft Ranking)

APPENDIXN

MRSPP Tables

Possible Demolition Site (IAAP-004-R-01)

Possible Demolition Site
(IAAP-004-R-01)

MMRP Remedial Investigation
Iowa Army Ammunition Plant

Q:\1617\0306\MMRP RI\Rev2\IAAAP MMRP RI_rev2.doc\21-Jun-11/OMA

Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

Small arms
Evidence of no munitions



MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

30

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
Historical data indicates the Possible Demolition Site was used during the 1940s and early 1950s as a demolition area for
ammunition items. Items classified as “sensitive” (e.g., M1A1 AT mine) were encountered during intrusive investigation
activities.
Possible Demolition Site MRS (Draft Ranking)

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8

6

5

5
4
4
2
2

1

0
8

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
Historical data indicates the Possible Demolition Site was used during the 1940s and early 1950s as a demolition area
for ammunition items.

_______________________________________________________________________________
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Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.





10

Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

5




Evidence of no munitions
LOCATION OF MUNITIONS

20

15



Small arms (regardless of
location)

25

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

Confirmed subsurface, stable

Subsurface, physical
constraint

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

20

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
Historical data indicates the Possible Demolition Site was used during the 1940s and early 1950s as a demolition area
for ammunition items. Physical evidence of DMM in the subsurface was encountered. DMM may be exposed at the
MRS due to erosion of sloping topography and stream banks, as well as frost heave.

_______________________________________________________________________________
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Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).



There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

No barrier
Barrier to MRS access is
incomplete


Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

Score
10

8

5

0

10

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
The Possible Demolition Site MRS is located within the boundaries of the Iowa Army Ammunition Plant. There are no
site-specific barriers to this MRS. American Ordnance security patrols are conducted on the installation property on a
regular basis.

Possible Demolition Site MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.

Possible Demolition Site MRS (Draft Ranking)

Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

1

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

Based on the United States Census Bureau, the population density for Middletown, Iowa in 2000 was 36 persons per
square mile. The population density for Des Moines County, Iowa in 2005 was 98 persons per square mile.
_

Possible Demolition Site MRS (Draft Ranking)

Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
Based on GIS data obtained from the Des Moines County Assessor, there are more than 26 inhabited structures
within 2 miles from the MRS boundary (www.dmcgis.com).

Possible Demolition Site MRS (Draft Ranking)

Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
5

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
IAAAP, Welter County Park, and residential structures are present within 2 miles from the MRS boundary.

Possible Demolition Site MRS (Draft Ranking)

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5

3


There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

3
0

5

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
Based on the Integrated Natural Resources Management Plan (HES 2001) and the Integrated Cultural Resources
Management Plan (Earth Tech 2002), there are ecological and cultural resources present on the MRS.

__
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Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

30

Source of Hazard

Table 2

8

38

Accessibility Factor Data Elements
Location of Munitions

Table 3

20

Ease of Access

Table 4

10

Status of Property

Table 5

0

Population Density

Table 6

1

Population Near Hazard

Table 7

5

Types of Activities/Structures

Table 8

5

Ecological and/or Cultural
Resources

Table 9

5

30

Receptor Factor Data Elements

16

EHE MODULE DRAFT TOTAL

84

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING

Possible Demolition Site MRS (Draft Ranking)
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Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
Possible Demolition Site MRS (Draft Ranking)
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Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard

Possible Demolition Site MRS (Draft Ranking)



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard

Possible Demolition Site MRS (Draft Ranking)



Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard

Possible Demolition Site MRS (Draft Ranking)
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard

Possible Demolition Site MRS (Draft Ranking)



Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

Tetryl

2.4

Copper

99.3

Mercury

2.3

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratio

240

0.01

3,100

0.03
0.1

23

Sum the Ratios
CHF =

Σ

0.14

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

L

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value
H

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

M

No Known or Suspected Surface Soil MC Hazard

Possible Demolition Site MRS (Draft Ranking)



Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Possible Demolition Site MRS (Draft Ranking)

Maximum Concentration

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)
Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

L

L

M

MLL

F

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.
Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHE MODULE DRAFT
RATING

F

HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or
Suspected MC
Hazard

Possible Demolition Site MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B
C
D

3
4
5

C

3

B

3

D

4

C

4

E

5

D

5

E

6

F

6

E

6

F

7

G

7

G

8

7
F
G
8
Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Known or Suspected Explosive
Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

Possible Demolition Site MRS (Draft Ranking)

No Longer Required

No Known or Suspected MC Hazard

3

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: Possible Demolition Site MRS (IAAP-004-R-01)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): Possible Demolition Site MRS/IAAAP MMRP RI (16170306.00006)

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
Historical data indicates the Possible Demolition Site was used during the 1940s and early 1950s as a demolition area
for ammunition items. Surface clearance and intrusive investigation activities were conducted at this MRS as part of this
RI. MEC classified as “damaged DMM containing a high-explosive filler” was encountered.
Description of Pathways for Human and Ecological Receptors:
MEC: Intrusive activities, exposure of MEC as a result of erosion or frost heave.
MC: Inhalation of surface soil by humans and biota, ingestion of surface soil by biota.
Description of Receptors (Human and Ecological):
MEC and MC: Site workers, hunters/trespassers, construction workers, and biota.

Possible Demolition Site MRS (Draft Ranking)

APPENDIXN

MRSPP Tables

West Burn Pads Area South of the Road (IAAP-005-R-01)

West Burn Pads Area South of the Road
(IAAP-005-R-01)

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Small arms
Evidence of no munitions



Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

0

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. (Tables 2-9 not included)

West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8
6

5

5
4
4
2
2

1

0
0

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. ___________________________________________________

West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.

25



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.

20

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

15

10




Confirmed subsurface, stable



Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

Subsurface, physical
constraint
Small arms (regardless of
location)

5




Evidence of no munitions
LOCATION OF MUNITIONS

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

0

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI.

West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


No barrier
Barrier to MRS access is
incomplete




Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).

10

There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

8

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

5

0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ___________________________________________________

______________________________________________________________________________

West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.

West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

NA

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ____________________________________________________

______________________________________________________________________________

West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ____________________________________________________

______________________________________________________________________________
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Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
NA

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.
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Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

3
0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS.
_
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Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

0

Source of Hazard

Table 2

0

0

Accessibility Factor Data Elements
Location of Munitions

Table 3

0

Ease of Access

Table 4

NA

Status of Property

Table 5

0

Population Density

Table 6

NA

Population Near Hazard

Table 7

NA

Types of Activities/Structures

Table 8

NA

Ecological and/or Cultural
Resources

Table 9

NA

0

Receptor Factor Data Elements

EHE MODULE DRAFT TOTAL

NA

0 / NA

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING
* Tables 2-9 not included due to Alternative Module Rating.

West Burn Pads Area South of the Road MRS (Draft Ranking)

No Known or Suspected
Explosive Hazard

* Tables 11-19 not included due to Alternative Module Rating.
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Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Score

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
West Burn Pads Area South of the Road MRS (Draft Ranking)

No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

CHF Scale
CHF > 100
100 > CHF > 2
2 > CHF
CONTAMINANT
HAZARD FACTOR

Maximum Concentration (μg/L)

CHF Value
H (High)
M (Medium)
L (Low)

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

M
L
H

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard
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Value
H
M
L
M



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

CHF Scale
CHF > 100
100 > CHF > 2
2 > CHF
CONTAMINANT
HAZARD FACTOR

Maximum Concentration (μg/L)

CHF Value
H (High)
M (Medium)
L (Low)

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

M
L
H

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).

H

No Known or Suspected Surface Water (Human Endpoint) MC Hazard
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard
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Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard
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Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

CHF Scale
CHF > 100
100 > CHF > 2
2 > CHF
CONTAMINANT
HAZARD FACTOR

Maximum Concentration (mg/kg)

CHF Value
H (High)
M (Medium)
L (Low)

Comparison Value (mg/kg)

Ratio

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

M
L
H

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

H

No Known or Suspected Surface Soil MC Hazard
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Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Maximum Concentration

West Burn Pads Area South of the Road MRS (Draft Ranking)

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.

HHE MODULE DRAFT
RATING
HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or
Suspected MC
Hazard

* Tables 21-27 not included due to Alternative Module Rating.
West Burn Pads Area South of the Road MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B

3

C

3

B

3

C

4

D

4

C

4

D

5

E

5

D

5

E

6

F

6

E

6

F

7

G

7

F

7

G

8

G

8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected
Explosive Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

West Burn Pads Area South of the Road MRS (Draft Ranking)

No Known or Suspected
MC Hazard

No Known or Suspected Hazard

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: West Burn Pads Area South of the Road MRS (IAAP-005-R-01)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): West Burn Pads Area South of the Road MRS/IAAAP MMRP RI
(16170306.00006) ________________________________________________________________

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
The West Burn Pads Area South of the Road MRS is believed to be an extension of the West Burn Pads (IAAP-03-R01), which was used for flashing metals contaminated with explosives.
Description of Pathways for Human and Ecological Receptors:
MEC: Incomplete Pathway. No evidence of MEC or significant munitions debris was encountered at this MRS during
this RI.
MC: Incomplete Pathway. No evidence of MEC or significant munitions debris, and therefore no source of MC, was
encountered at this MRS during this RI.

West Burn Pads Area South of the Road MRS (Draft Ranking)

APPENDIXN

MRSPP Tables

Incendiary Disposal Area (IAAP-006-R-01)

Incendiary Disposal Area
(IAAP-006-R-01)

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive





High explosive (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10




Pyrotechnic (used or
damaged)

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

Small arms
Evidence of no munitions



MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

30

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
Nineteen 75mm projectiles and two M1A1 mines were encountered during this RI. Items classified as “sensitive” (e.g.,
M1A1 AT mines) were encountered during intrusive investigation activities.

Incendiary Disposal Area MRS (Draft Ranking)

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8

6

5

5

4
4
2
2

1

0
8

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
According to the Installation Assessment in 1980, a fenced area in the southern portion of the installation near the
eastern boundary was used in the 1940s and 1950s for high explosives demolition and for burial of unknown materials.
Based on EOD observations in April and June 2007, as well as the results of this RI, the Incendiary Disposal Area MRS
was potentially used for open detonation. ____________________________________________________

_______________________________________________________________________________

Incendiary Disposal Area MRS (Draft Ranking)

Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.





10

Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

5




Evidence of no munitions
LOCATION OF MUNITIONS

20

15



Small arms (regardless of
location)

25

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

Confirmed subsurface, stable

Subsurface, physical
constraint

Score

There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

20

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
Nineteen 75mm projectiles and two M1A1 mines were encountered during this RI. All surface items and subsurface
DMM encountered were disposed of. DMM may be exposed at the MRS due to erosion of sloping topography and
stream banks as well as frost heave.
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Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).



There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

No barrier
Barrier to MRS access is
incomplete


Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

Score
10

8

5

0

10

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
The Incendiary Disposal Area MRS is located within the boundaries of the Iowa Army Ammunition Plant. There are no
site-specific barriers to this MRS. American Ordnance security patrols are conducted of the installation proper on a
regular basis and warning signs are posted around the perimeter of the site.

Incendiary Disposal Area MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.
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Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

1

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

Based on the United States Census Bureau, the population density for Middletown, Iowa in 2000 was 36 persons per
square mile. The population density for Des Moines County, Iowa in 2005 was 98 persons per square mile.

Incendiary Disposal Area MRS (Draft Ranking)

Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

5

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
Based on GIS data obtained from the Des Moines County Assessor, there are more than 26 inhabited structures within
2 miles from the MRS boundary (www.dmcgis.com).
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Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
5

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
IAAAP, Middletown, Buena Vista School (inactive), Brush College School (inactive), various commercial businesses,
and residential structures are present within 2 miles from the MRS boundary

Incendiary Disposal Area MRS (Draft Ranking)

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


Score

There are both ecological and cultural resources present on the MRS.
5



There are ecological resources present on the MRS.
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
Based on the Integrated Natural Resources Management Plan (HES 2001) and the Integrated Cultural Resources
Management Plan (Earth Tech 2002), ecological and cultural resources are present on the MRS

Incendiary Disposal Area MRS (Draft Ranking)

3
0

5

Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:
1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the EHE
Module Total box below.
4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

Value

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

30

Source of Hazard

Table 2

8

38

Accessibility Factor Data Elements
Location of Munitions

Table 3

20

Ease of Access

Table 4

10

Status of Property

Table 5

0

Population Density

Table 6

1

Population Near Hazard

Table 7

5

Types of Activities/Structures

Table 8

5

Ecological and/or Cultural
Resources

Table 9

5

30

Receptor Factor Data Elements

16

EHE MODULE DRAFT TOTAL

84

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING

Incendiary Disposal Area MRS (Draft Ranking)

B

Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
Incendiary Disposal Area MRS (Draft Ranking)

No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard

Incendiary Disposal Area MRS (Draft Ranking)



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.

H

Confined

Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

M

L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard

Incendiary Disposal Area MRS (Draft Ranking)
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard

Incendiary Disposal Area MRS (Draft Ranking)



Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard

Incendiary Disposal Area MRS (Draft Ranking)
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard
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Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

Comparison Value (mg/kg)

lead

239

400

mercury

2.7

23

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Sum the Ratios
CHF =

Σ

Ratio
0.6
0.1

0.7

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

L

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value
H

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

M

No Known or Suspected Surface Soil MC Hazard

Incendiary Disposal Area MRS (Draft Ranking)



Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Incendiary Disposal Area MRS (Draft Ranking)

Maximum Concentration

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)
Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

L

L

M

MLL

F

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.
Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHE MODULE DRAFT
RATING

F

HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or
Suspected MC
Hazard

Incendiary Disposal Area MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B
C

3
4

C

3

B

3

D

4

C

4

D

5

E

5

D

5

E

6

F

6

E

6

F

7

G

7

G

8

F
G

7
8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected Explosive
Hazard

No Known or Suspected
CWM Hazard

MRS DRAFT PRIORITY or ALTERNATIVE MRS DRAFT
RATING

Incendiary Disposal Area MRS (Draft Ranking)

No Known or Suspected MC Hazard

3

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: Incendiary Disposal Area MRS (IAAP-006-R-01)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): Incendiary Disposal Area MRS/IAAAP MMRP RI (16170306.00006)

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface Soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
The Incendiary Disposal Area was potentially used as a high explosives demolition area and for burial of unknown
materials. Following IRP activities in April and June 2007, EOD personnel identified DMM at the site. Surface clearance
and intrusive investigation activities were conducted at this MRS as part of this RI. MEC classified as “damaged DMM
containing a high-explosive filler” was encountered.
Description of Pathways for Human and Ecological Receptors:
MEC: Intrusive activities, exposure of MEC as a result of erosion or frost heave.
MC: Inhalation of surface soil by humans and biota, ingestion of surface soil by biota.
Description of Receptors (Human and Ecological):
MEC and MC: Site workers, hunters/trespassers, construction workers, and biota.
____________________________________________________________________________________________
Incendiary Disposal Area MRS (Draft Ranking)

APPENDIXN

MRSPP Tables

Maneuver Area (IAAP-006-R-02)

Maneuver Area
(IAAP-006-R-02)

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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Table 1
EHE Module: Munitions Type Data Element Table
DIRECTIONS: Below are 11 classifications of munitions and their descriptions. Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS.
Note: The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in
Appendix C of the Primer.
Classification

Description


Sensitive

UXO that are considered most likely to function upon any interaction with exposed persons (e.g.,
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, highexplosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding
all other practice munitions).
Hand grenades containing energetic filler.
Bulk primary explosives, or mixtures of these with environmental media, such that the mixture
poses an explosive hazard.

30

UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered
“sensitive.”
DMM containing a high-explosive filler that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

25

UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades).
DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators,
smoke grenades) that have:

Been damaged by burning or detonation

Deteriorated to the point of instability.

20



DMM containing a high-explosive filler that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

15



UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g.,
a rocket motor).
DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor) that are:

Damaged by burning or detonation

Deteriorated to the point of instability.

15

DMM containing mostly single-, double-, or triple-based propellant, or composite propellants
(e.g., a rocket motor).
DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not
contained in a munition), or mixtures of these with environmental media such that the mixture
poses an explosive hazard.

10

DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler,
that:

Have not been damaged by burning or detonation

Are not deteriorated to the point of instability.

10





High explosive (used or
damaged)




Pyrotechnic (used or
damaged)

High explosive (unused)

Propellant

Bulk secondary high
explosives, pyrotechnics,
or propellant
Pyrotechnic (not used or
damaged)
Practice
Riot control

Score












UXO that are practice munitions that are not associated with a sensitive fuze.
DMM that are practice munitions that are not associated with a sensitive fuze and that have not:

Been damaged by burning or detonation

Deteriorated to the point of instability.

5




UXO or DMM containing a riot control agent filler (e.g., tear gas).

3

Used munitions or DMM that are categorized as small arms ammunition. (Physical evidence or
historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets,
demolition charges] were used or are present on the MRS is required for selection of this
category.)

2

Small arms
Evidence of no munitions



Following investigation of the MRS, there is physical evidence that there are no UXO or DMM
present, or there is historical evidence indicating that no UXO or DMM are present.

0

MUNITIONS TYPE

DIRECTIONS: Record the single highest score from above in the box to the
right (maximum score = 30).

0

DIRECTIONS: Document any MRS-specific data used in selecting the Munitions Type classifications in the space
provided.
The Iowa Army National Guard (IA ARNG) has been authorized to perform training exercises at the Maneuver Area MRS since at least
1969. Training exercises at a minimum have included dismounted movement, construction of bivouac sites, and night convoy
operations. No evidence of MEC or significant munitions debris was encountered during the magnetometer-assisted visual survey
conducted at this MRS during this RI. (Tables 2-9 not included)
Maneuver Area MRS (Draft Ranking)

Table 2
EHE Module: Source of Hazard Data Element Table
DIRECTIONS: Below are 11 classifications describing sources of explosive hazards. Circle the scores that correspond
with all the sources of explosive hazards known or suspected to be present at the MRS.
Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification

Description


Former range

Former munitions treatment
(i.e., OB/OD) unit
Former practice munitions
range



The MRS is a former military range where munitions (including
practice munitions with sensitive fuzes) have been used. Such
areas include impact or target areas and associated buffer and
safety zones.
The MRS is a location where UXO or DMM (e.g., munitions, bulk
explosives, bulk pyrotechnic, or bulk propellants) were burned or
detonated for the purpose of treatment prior to disposal.



The MRS is a former military range on which only practice munitions
without sensitive fuzes were used.



The MRS is a former maneuver area where no munitions other than
flares, simulators, smokes, and blanks were used. There must be
evidence that no other munitions were used at the location to place
an MRS into this category.
The MRS is a location where DMM were buried or disposed of
(e.g., disposed of into a water body) without prior thermal treatment.

Former maneuver area
Former burial pit or other
disposal area



Former industrial operating
facilities



The MRS is a location that is a former munitions maintenance,
manufacturing, or demilitarization facility.



The MRS is a firing point, where the firing point is delineated as an
MRS separate from the rest of a former military range.
The MRS is a former missile defense or air defense artillery (ADA)
emplacement not associated with a military range.

Former firing points
Former missile or air defense
artillery emplacements
Former storage or transfer
points





Former small arms range

Evidence of no munitions
SOURCE OF HAZARD

The MRS is a location where munitions were stored or handled for
transfer between different modes of transportation (e.g., rail to truck,
truck to weapon system).
The MRS is a former military range where only small arms
ammunition was used. (There must be evidence that no other types
of munitions [e.g., grenades] were used or are present to place an
MRS into this category.)
Following investigation of the MRS, there is physical evidence that
no UXO or DMM are present, or there is historical evidence
indicating that no UXO or DMM are present.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

Score
10

8
6
5

5
4
4
2
2

1

0
0

DIRECTIONS: Document any MRS-specific data used in selecting the Source of Hazard classifications in the space
provided.
In 1969, IAAAP transferred land to the IA ARNG for year round training. No storage of weapons, ammunition, or
flammable materials has been allowed in training areas for the IA ARNG since 1994 (USACE 1994). No evidence of
MEC or significant munitions debris was encountered during the magnetometer-assisted visual survey conducted at this
MRS during this RI.

Maneuver Area MRS (Draft Ranking)

Table 3
EHE Module: Location of Munitions Data Element Table
DIRECTIONS: Below are eight classifications of munitions locations and their descriptions. Circle the scores that
correspond with all the locations where munitions are known or suspected to be present at the MRS.
Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are
defined in Appendix C of the Primer.
Classification
Confirmed surface

Confirmed subsurface, active

Description



Physical evidence indicates that there are UXO or DMM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report that an incident or accident that involved UXO
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.

25



Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding,
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose UXO or DMM.

20

Physical evidence indicates the presence of UXO or DMM in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.
Historical evidence indicates that UXO or DMM are located in the subsurface of the
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause UXO or DMM to be exposed.

15

10




Confirmed subsurface, stable



Suspected (physical
evidence)



There is physical evidence (e.g., munitions debris such as fragments, penetrators,
projectiles, shell casings, links, fins), other than the documented presence of UXO or
DMM, indicating that UXO or DMM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that UXO or DMM may be present at the MRS.

Subsurface, physical
constraint
Small arms (regardless of
location)

5


There is physical or historical evidence indicating that UXO or DMM may be present in
the subsurface, but there is a physical constraint (e.g., pavement, water depth over
120 feet) preventing direct access to the UXO or DMM.

2

The presence of small arms ammunition is confirmed or suspected, regardless of other
factors such as geological stability. (There must be evidence that no other types of
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into
this category.)

1

Following investigation of the MRS, there is physical evidence that there are no UXO
or DMM present, or there is historical evidence indicating that no UXO or DMM are
present.

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 25).

0




Evidence of no munitions
LOCATION OF MUNITIONS

Score

DIRECTIONS: Document any MRS-specific data used in selecting the Location of Munitions classifications in the
space provided.
No evidence of MEC or significant munitions debris was encountered during the magnetometer-assisted visual survey
conducted at this MRS during this RI.
_

Maneuver Area MRS (Draft Ranking)

Table 4
EHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description


No barrier
Barrier to MRS access is
incomplete




Barrier to MRS access is
complete but not monitored

Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).

10

There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

8

There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.
There is a barrier preventing access to all parts of the MRS, and there
is active, continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 10).

5

0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ___________________________________________________

______________________________________________________________________________

Maneuver Area MRS (Draft Ranking)

Table 5
EHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Non-DoD control

Scheduled for transfer from
DoD control

DoD control

STATUS OF PROPERTY

Description
 The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by state,
tribal, or local governments; and land or water bodies managed by other
federal agencies.
 The MRS is at a location that is owned by DoD, but that DoD has leased
to another entity and for which DoD does not control access 24 hours
per day.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to the control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years from
the date the Protocol is applied.
 The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased or
otherwise possessed, DoD must control access to the MRS 24 hours
per day, every day of the calendar year.
DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

Score

5

3

0

0

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
Iowa Army Ammunition Plant is an active DOD facility.

Maneuver Area MRS (Draft Ranking)

Table 6
EHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area within a
two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY
DIRECTIONS:

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

NA

Document any MRS-specific data used in selecting the Population Density classification in the space
provided.

No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ____________________________________________________

______________________________________________________________________________

Maneuver Area MRS (Draft Ranking)

Table 7
EHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2
miles from the boundary of the MRS, within the boundary of
the MRS, or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 6 to 10 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are 1 to 5 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the
MRS, or both.
There are no inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score
5

4

3

2

1

0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ____________________________________________________

Maneuver Area MRS (Draft Ranking)

Table 8
EHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structure classifications at the MRS.
Note: The term inhabited structure is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known or recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

Score

5

4

3

2

1
NA

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. __________________________________________________

Maneuver Area MRS (Draft Ranking)

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


There are both ecological and cultural resources present on the MRS.



There are ecological resources present on the MRS.

Score
5
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

3
0

NA

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
No evidence of MEC or significant munitions debris was encountered during the surface clearance or intrusive
investigation at this MRS during this RI. Therefore, since there is no known or suspected MEC hazard, this parameter is
not considered applicable to this MRS. ___________________________________________________

_____________________________________________________________________________
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Table 10
Determining the EHE Module Rating
Source

DIRECTIONS:

Score

Explosive Hazard Factor Data Elements
Munitions Type

Table 1

0

1. From Tables 1–9, record the
data element scores in the
Score boxes to the right.

Source of Hazard

Table 2

0

Location of Munitions

Table 3

0

2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.

Ease of Access

Table 4

NA

Status of Property

Table 5

0

3. Add the three Value boxes and
record this number in the EHE
Module Total box below.

Population Density

Table 6

NA

Population Near Hazard

Table 7

NA

Types of Activities/Structures

Table 8

NA

Ecological and/or Cultural
Resources

Table 9

NA

4. Circle the appropriate range for
the EHE Module Total below.
5. Circle the EHE Module Rating
that corresponds to the range
selected and record this value in
the EHE Module Rating box
found at the bottom of the table.
Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Value

0

Accessibility Factor Data Elements

0

Receptor Factor Data Elements

EHE MODULE DRAFT TOTAL

NA

0 / NA

EHE Module Total

EHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or Suspected
Explosive Hazard

EHE MODULE DRAFT
RATING
* Tables 2-9 not included due to Alternative Module Rating.
Maneuver Area MRS (Draft Ranking)

No Known or Suspected
Explosive Hazard

Table 11
CHE Module: CWM Configuration Data Element Table
DIRECTIONS: Below are seven classifications of CWM configuration and their descriptions. Circle the scores that
correspond with all the CWM configurations known or suspected to be present at the MRS.
Note: The terms CWM/UXO, CWM/DMM, physical evidence, and historical evidence are defined in Appendix C of the
Primer.
Classification
CWM, that are either UXO,
or explosively configured
damaged DMM

CWM mixed with UXO
CWM, explosive
configuration that are
undamaged DMM
CWM/DMM, not explosively
configured or CWM, bulk
container

CAIS K941 and CAIS K942

CAIS (chemical agent
identification sets)

Evidence of no CWM

CWM CONFIGURATION

Description
The CWM known or suspected of being present at the MRS are:
 CWM that are UXO (i.e., CWM/UXO)
 Explosively configured CWM that are DMM (i.e., CWM/DMM) that
have been damaged.
 The CWM known or suspected of being present at the MRS are
undamaged CWM/DMM or CWM not configured as a munition that
are commingled with conventional munitions that are UXO.
 The CWM known or suspected of being present at the MRS are
explosively configured CWM/DMM that have not been damaged.
The CWM known or suspected of being present at the MRS are:
 Nonexplosively configured CWM/DMM either damaged or
undamaged
 Bulk CWM (e.g., ton container).
 The CWM/DMM known or suspected of being present at the MRS
are CAIS K941-toxic gas set M-1 or CAIS K942-toxic gas set M2/E11.
 CAIS, other than CAIS K941 and K942, are known or suspected of
being present at the MRS.
 Following investigation, the physical evidence indicates that CWM
are not present at the MRS, or the historical evidence indicates that
CWM are not present at the MRS.

Score

30

25

20

15

12

10

0

DIRECTIONS: Record the single highest score from above in the
box to the right (maximum score = 30).

DIRECTIONS: Document any MRS-specific data used in selecting the CWM Configuration classifications in the space
provided.
No Known or Suspected CWM. (Tables 12-19 not included)

_____________________________________________________________________________
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Table 12
CHE Module: Sources of CWM Data Element Table
DIRECTIONS: Below are 11 sources of CWM hazards and their descriptions. Review these classifications and circle
the scores that correspond with all the sources of CWM hazards known or suspected to be present at
the MRS.
Note: The terms CWM/UXO, CWM/DMM, CAIS/DMM, surface, subsurface, physical evidence, and historical evidence
are defined in Appendix C of the Primer.
Classification

Description


Live-fire involving CWM



Damaged CWM/DMM surface
or subsurface
Undamaged CWM/DMM
surface
CAIS/DMM surface
Undamaged CWM/DMM,
subsurface
CAIS/DMM subsurface



Former CA or CWM
Production Facilities
Former Research,
Development, Testing, and
Evaluation (RDT&E) facility
using CWM










Former Training Facility
using CWM or CAIS
Former Storage or Transfer
points of CWM




Evidence of no CWM
SOURCES OF CWM

The MRS is a former military range that supported live-fire of
explosively configured CWM and the CWM/UXO are known or
suspected of being present on the surface or in the subsurface.
The MRS is a former military range that supported live-fire with
conventional munitions, and CWM/DMM are on the surface or
in the subsurface commingled with conventional munitions that
are UXO.
There are damaged CWM/DMM on the surface or in the
subsurface at the MRS.
There are undamaged CWM/DMM on the surface at the MRS.
There are CAIS/DMM on the surface.
There are undamaged CWM/DMM in the subsurface at the
MRS.
There are CAIS/DMM in the subsurface at the MRS.
The MRS is a facility that formerly engaged in production of CA
or CWM, and CWM/DMM is suspected of being present on the
surface or in the subsurface.
The MRS is at a facility that formerly was involved in non-livefire RDT&E activities (including static testing) involving CWM,
and there are CWM/DMM suspected of being present on the
surface or in the subsurface.
The MRS is a location that formerly was involved in training
activities involving CWM and/or CAIS (e.g., training in
recognition of CWM, decontamination training) and CWM/DMM
or CAIS/DMM are suspected of being present on the surface or
in the subsurface.
The MRS is a former storage facility or transfer point (e.g.,
intermodal transfer) for CWM.
Following investigation, the physical evidence indicates that
CWM are not present at the MRS, or the historical evidence
indicates that CWM are not present at the MRS.

Score

10

10
10
10
5
5
3

3

2

1
0

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 10).

DIRECTIONS: Document any MRS-specific data used in selecting the Sources of CWM classifications in the space
provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)

Table 13
CHE Module: Location of CWM Data Element Table
DIRECTIONS: Below are seven classifications of CWM locations and their descriptions. Review these locations and
circle the scores that correspond with all the locations where CWM are known or suspected of being
found at the MRS.
Note: The terms confirmed, surface, subsurface, physical evidence, and historical evidence are defined in Appendix C
of the Primer.
Classification

Description



Confirmed surface



Confirmed subsurface, active




Confirmed subsurface,
stable



Score

Physical evidence indicates that there are CWM on the surface of the MRS.
Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal
[EOD], police, or fire department report, that an incident or accident that involved
CWM, regardless of configuration, occurred) indicates there are CWM on the
surface of the MRS.

25

Physical evidence indicates the presence of CWM in the subsurface of the MRS
and the geological conditions at the MRS are likely to cause CWM to be exposed,
in the future, by naturally occurring phenomena (e.g., drought, flooding, erosion,
frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose CWM.
Historical evidence indicates that CWM are located in the subsurface of the MRS
and the geological conditions at the MRS are likely to cause CWM to be exposed,
in the future, by naturally occurring phenomena (e.g., drought, flooding, erosion,
frost heave, tidal action), or intrusive activities (e.g., plowing, construction,
dredging) at the MRS are likely to expose CWM.

20

Physical evidence indicates the presence of CWM in the subsurface of the MRS
and the geological conditions at the MRS are not likely to cause CWM to be
exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause CWM to be exposed.
Historical evidence indicates that CWM are located in the subsurface of the MRS
and the geological conditions at the MRS are not likely to cause CWM to be
exposed, in the future, by naturally occurring phenomena, or intrusive activities at
the MRS are not likely to cause CWM to be exposed.

15

10

Suspected (physical
evidence)



There is physical evidence, other than the documented presence of CWM,
indicating that CWM may be present at the MRS.

Suspected (historical
evidence)



There is historical evidence indicating that CWM may be present at the MRS.



There is physical or historical evidence indicating that CWM may be present in the
subsurface, but there is a physical constraint (e.g., pavement, water depth over 120
feet) preventing direct access to the CWM.

2

Following investigation of the MRS, there is physical evidence that there is no CWM
present or there is historical evidence indicating that no CWM are present.

0

Subsurface, physical
constraint
Evidence of no CWM
LOCATION OF CWM



5

DIRECTIONS: Record the single highest score from above in the
box to the right (maximum score = 25).

DIRECTIONS: Document any MRS-specific data used in selecting the Location of CWM classifications in the space
provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)

Table 14
CHE Module: Ease of Access Data Element Table
DIRECTIONS: Below are four classifications of barrier types that can surround an MRS and their descriptions. The
barrier type is directly related to the ease of public access to the MRS. Circle the score that corresponds
with the ease of access to the MRS.
Note: The term barrier is defined in Appendix C of the Primer.
Classification

Description
There is no barrier preventing access to any part of the MRS (i.e., all
parts of the MRS are accessible).

10



There is a barrier preventing access to parts of the MRS, but not the
entire MRS.

8



There is a barrier preventing access to all parts of the MRS, but there
is no surveillance (e.g., by a guard) to ensure that the barrier is
effectively preventing access to all parts of the MRS.

5

There is a barrier preventing access to all parts of the MRS, and there
is active continual surveillance (e.g., by a guard, video monitoring) to
ensure that the barrier is effectively preventing access to all parts of
the MRS.

0


No barrier
Barrier to MRS access is
incomplete
Barrier to MRS access is
complete but not monitored


Barrier to MRS access is
complete and monitored

EASE OF ACCESS

Score

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 10).

DIRECTIONS: Document any MRS-specific data used in selecting the Ease of Access classification in the space
provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)

Table 15
CHE Module: Status of Property Data Element Table
DIRECTIONS: Below are three classifications of the status of a property within the Department of Defense (DoD) and
their descriptions. Circle the score that corresponds with the status of property at the MRS.
Classification

Description


Non-DoD control



Scheduled for transfer from
DoD control


DoD control

STATUS OF PROPERTY

The MRS is at a location that is no longer owned by, leased to, or
otherwise possessed or used by DoD. Examples are privately owned
land or water bodies; land or water bodies owned or controlled by
state, tribal or local governments; and land or water bodies managed
by other federal agencies.
The MRS is at a location that is owned by DoD, but that DoD has
leased to another entity and for which DoD does not control access 24
hours per day.
The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD, and DoD plans to transfer that land or
water body to control of another entity (e.g., a state, tribal, or local
government; a private party; another federal agency) within 3 years
from the date the Protocol is applied.
The MRS is on land or is a water body that is owned, leased, or
otherwise possessed by DoD. With respect to property that is leased
or otherwise possessed, DoD controls access to the MRS 24 hours
per day, every day of the calendar year.

Score

5

3

0

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Status of Property classification in the space
provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)

Table 16
CHE Module: Population Density Data Element Table
DIRECTIONS: Below are three classifications for population density and their descriptions. Determine the population
density per square mile that most closely corresponds with the population of the MRS, including the area
within a two-mile radius of the MRS’s perimeter. Circle the most appropriate score.
Note: Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile
radius of the perimeter of the MRS.
Classification
> 500 persons per square
mile
100–500 persons per square
mile
< 100 persons per square
mile
POPULATION DENSITY

Description






Score

There are more than 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

5

There are 100 to 500 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

3

There are fewer than 100 persons per square mile in the U.S. Census
Bureau tract in which the MRS is located.

1

DIRECTIONS: Record the single highest score from above in the box to
the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Population Density classification in the space
provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)

Table 17
CHE Module: Population Near Hazard Data Element Table
DIRECTIONS: Below are six classifications describing the number of inhabited structures near the MRS. The number of
inhabited buildings relates to the potential population near the MRS. Determine the number of inhabited
structures within two miles of the MRS boundary and circle the score that corresponds with the number
of inhabited structures.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


26 or more inhabited structures

16 to 25 inhabited structures

11 to 15 inhabited structures

6 to 10 inhabited structures

1 to 5 inhabited structures

0 inhabited structures

POPULATION NEAR HAZARD

There are 26 or more inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the MRS,
or both.
There are 16 to 25 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the MRS,
or both.
There are 11 to 15 inhabited structures located up to 2 miles
from the boundary of the MRS, within the boundary of the MRS,
or both.
There are 6 to 10 inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.
There are 1 to 5 inhabited structures located up to 2 miles from
the boundary of the MRS, within the boundary of the MRS, or
both.
There are no inhabited structures located up to 2 miles from the
boundary of the MRS, within the boundary of the MRS, or both.

Score
5

4

3

2

1

0

DIRECTIONS: Record the single highest score from above in the
box to the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Population Near Hazard classification in the
space provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)

Table 18
CHE Module: Types of Activities/Structures Data Element Table
DIRECTIONS: Below are five classifications of activities and/or inhabited structures and their descriptions. Review the
types of activities that occur and/or structures that are present within two miles of the MRS and circle the
scores that correspond with all the activities/structures classifications at the MRS.
Note: The term inhabited structures is defined in Appendix C of the Primer.
Classification

Description


Residential, educational,
commercial, or subsistence


Parks and recreational areas


Agricultural, forestry

Industrial or warehousing


No known or recurring activities
TYPES OF
ACTIVITIES/STRUCTURES

Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with any of the following
purposes: residential, educational, child care, critical assets
(e.g., hospitals, fire and rescue, police stations, dams), hotels,
commercial, shopping centers, playgrounds, community
gathering areas, religious sites, or sites used for subsistence
hunting, fishing, and gathering.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with parks, nature preserves, or
other recreational uses.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with agriculture or forestry.
Activities are conducted, or inhabited structures are located up
to two miles from the MRS’s boundary or within the MRS’s
boundary, that are associated with industrial activities or
warehousing.
There are no known of recurring activities occurring up to two
miles from the MRS’s boundary or within the MRS’s boundary.

Score

5

4

3

2

1

DIRECTIONS: Record the single highest score from above in
the box to the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in
the space provided.
No Known or Suspected CWM.
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Table 19
CHE Module: Ecological and/or Cultural Resources Data Element Table
DIRECTIONS: Below are four classifications of ecological and/or cultural resources and their descriptions. Review the
types of resources present and circle the score that corresponds with the ecological and/or cultural
resources present on the MRS.
Note: The terms ecological resources and cultural resources are defined in Appendix C of the Primer.
Classification
Ecological and cultural
resources present
Ecological resources
present
Cultural resources present
No ecological or cultural
resources present
ECOLOGICAL AND/OR
CULTURAL RESOURCES

Description


Score

There are both ecological and cultural resources present on the MRS.
5



There are ecological resources present on the MRS.
3



There are cultural resources present on the MRS.



There are no ecological resources or cultural resources present on the
MRS.

DIRECTIONS: Record the single highest score from above in the box
to the right (maximum score = 5).

DIRECTIONS: Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.
No Known or Suspected CWM.

Maneuver Area MRS (Draft Ranking)
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Table 20
Determining the CHE Module Rating
Source

DIRECTIONS:
1. From Tables 11–19, record the
data element scores in the
Score boxes to the right.
2. Add the Score boxes for each
of the three factors and record
this number in the Value boxes
to the right.
3. Add the three Value boxes and
record this number in the CHE
Module Total box below.

Value

CWM Hazard Factor Data Elements
CWM Configuration

Table 11

Sources of CWM

Table 12

Accessibility Factor Data Elements
Location of CWM

Table 13

Ease of Access

Table 14

Status of Property

Table 15

Receptor Factor Data Elements
Population Density

Table 16

4. Circle the appropriate range for
the CHE Module Total below.

Population Near Hazard

Table 17

Types of Activities/Structures

Table 18

5. Circle the CHE Module Rating
that corresponds to the range
selected and record this value in
the CHE Module Rating box
found at the bottom of the table.

Ecological and/or Cultural
Resources

Table 19

Note:
An alternative module rating may be
assigned when a module letter rating is
inappropriate. An alternative module
rating is used when more information is
needed to score one or more data
elements, contamination at an MRS was
previously addressed, or there is no
reason to suspect contamination was
ever present at an MRS.

Score

CHE MODULE DRAFT TOTAL
CHE Module Total

CHE Module Rating

92 to 100

A

82 to 91

B

71 to 81

C

60 to 70

D

48 to 59

E

38 to 47

F

less than 38

G

Alternative Module Ratings

Evaluation Pending
No Longer Required
No Known or Suspected CWM
Hazard

CHE MODULE DRAFT
RATING
* Tables 11-19 not included due to Alternative Module Rating.
Maneuver Area MRS (Draft Ranking)

No Known or Suspected CWM

Table 21
HHE Module: Groundwater Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s groundwater and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the groundwater, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the groundwater is present at,
moving toward, or has moved to a point of exposure.
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the groundwater to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS.
Classification
Identified
Potential
Limited
RECEPTOR
FACTOR

Description
There is a threatened water supply well downgradient of the source and the groundwater is a current
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture
(equivalent to Class I or IIA aquifer).
There is no threatened water supply well downgradient of the source and the groundwater is currently
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB
aquifer).
There is no potentially threatened water supply well downgradient of the source and the groundwater
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to
Class IIIA or IIIB aquifer, or where perched aquifer exists only).

Value
H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Groundwater MC Hazard

Maneuver Area MRS (Draft Ranking)



Table 22
HHE Module: Surface Water – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with human endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Surface Water (Human Endpoint) MC Hazard
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Table 23
HHE Module: Sediment – Human Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with human endpoints present in the sediment, select the box at the bottom of the table.
Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum The Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to
the right (maximum value = H).
No Known or Suspected Sediment (Human Endpoint) MC Hazard

Maneuver Area MRS (Draft Ranking)



Table 24
HHE Module: Surface Water – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface water and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.
Contaminant

Maximum Concentration (μg/L)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (μg/L)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface water is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface water
to a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface water to which contamination has moved or can move.

H

Potential

M

Limited

Potential for receptors to have access to surface water to which contamination has moved or can
move.
Little or no potential for receptors to have access to surface water to which contamination has moved
or can move.

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard
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Table 25
HHE Module: Sediment – Ecological Endpoint Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison
values (from Appendix B of the Primer) in the table below. Additional contaminants can be recorded on
Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27. Based on the CHF, use
the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC hazard
with ecological endpoints present in the sediment, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratios

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment migratory pathway at the MRS.
Classification

Description

Value
H

Confined

Analytical data or observable evidence indicates that contamination in the sediment is present at,
moving toward, or has moved to a point of exposure.
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move
but is not moving appreciably, or information is not sufficient to make a determination of Evident or
Confined.
Information indicates a low potential for contaminant migration from the source via the sediment to a
potential point of exposure (possibly due to the presence of geological structures or physical controls).

MIGRATORY
PATHWAY FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Evident
Potential

M
L

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the sediment receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to sediment to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to sediment to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to sediment to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Sediment (Ecological Endpoint) MC Hazard

Maneuver Area MRS (Draft Ranking)



Table 26
HHE Module: Surface Soil Data Element Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS’s surface soil and their
comparison values (from Appendix B of the Primer) in the table below. Additional contaminants can be
recorded on Table 27. Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value. Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27. Based on the CHF,
use the CHF Scale to determine and record the CHF Value. If there is no known or suspected MC
hazard present in the surface soil, select the box at the bottom of the table.
.

Contaminant

Maximum Concentration (mg/kg)

CHF Scale

CHF Value

CHF > 100
100 > CHF > 2
2 > CHF

H (High)
M (Medium)
L (Low)

CONTAMINANT
HAZARD FACTOR

Comparison Value (mg/kg)

Ratio

Sum the Ratios
CHF =

Σ

[Maximum Concentration of Contaminant]
[Comparison Value for Contaminant]

DIRECTIONS: Record the CHF Value from above in the box to the right
(maximum value = H).

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS.
Classification
Evident
Potential
Confined
MIGRATORY
PATHWAY FACTOR

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,
moving toward, or has moved to a point of exposure.
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could
move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Information indicates a low potential for contaminant migration from the source via the surface soil to
a potential point of exposure (possibly due to the presence of geological structures or physical
controls).

H
M
L

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).

Receptor Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS.
Classification

Description

Value

Identified

Identified receptors have access to surface soil to which contamination has moved or can move.

H

Potential

Potential for receptors to have access to surface soil to which contamination has moved or can move.

M

Limited

Little or no potential for receptors to have access to surface soil to which contamination has moved or
can move.

L

RECEPTOR
FACTOR

DIRECTIONS: Record the single highest value from above in the box to the
right (maximum value = H).
No Known or Suspected Surface Soil MC Hazard

Maneuver Area MRS (Draft Ranking)



Table 27
HHE Module: Supplemental Contaminant Hazard Factor Table
Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the
MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the
previous tables. Indicate the media in which these contaminants are present. Then record all
contaminants, their maximum concentrations and their comparison values (from Appendix B of the
Primer) in the table below. Calculate and record the ratio for each contaminant by dividing the
maximum concentration by the comparison value. Determine the CHF for each medium on the
appropriate media-specific tables.
Note: Do not add ratios from different media.
Media

Contaminant

Maneuver Area MRS (Draft Ranking)

Maximum Concentration

Comparison Value

Ratio

Table 28
Determining the HHE Module Rating
DIRECTIONS:
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and
Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below
(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the
letter in the corresponding Media Rating box below.

Media (Source)

Contaminant
Hazard Factor
Value

Migratory
Pathway
Factor Value

Receptor
Factor
Value

Three-Letter
Combination
(Hs-Ms-Ls)

Media Rating
(A-G)

Groundwater
(Table 21)
Surface Water/Human
Endpoint (Table 22)
Sediment/Human
Endpoint (Table 23)
Surface
Water/Ecological
Endpoint (Table 24)
Sediment/Ecological
Endpoint (Table 25)
Surface Soil
(Table 26)

DIRECTIONS (cont.):
4. Select the single highest Media Rating (A
is highest; G is lowest) and enter the letter
in the HHE Module Rating box.

HHE MODULE DRAFT
RATING
HHE Ratings (for reference only)
Combination

Rating

HHH

A

HHM

B

Note:
An alternative module rating may be assigned
when a module letter rating is inappropriate. An
alternative module rating is used when more
information is needed to score one or more
media, contamination at an MRS was previously
addressed, or there is no reason to suspect
contamination was ever present at an MRS.

HHL
HMM
HML
MMM
HLL
MML

C
D
E

MLL

F

LLL

G
Evaluation Pending

Alternative Module Ratings

No Longer Required
No Known or
Suspected MC
Hazard

* Tables 21-27 not included due to Alternative Module Rating.
Maneuver Area MRS (Draft Ranking)

Table 29
MRS Draft Priority
DIRECTIONS: In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE),
and Table 28 (HHE). Circle the corresponding numerical priority for each module. If information to
determine the module rating is not available, choose the appropriate alternative module rating. The MRS
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS
Rating at the bottom of the table.
Note: An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative
priority. Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has
CWM known or suspected to be present cannot be assigned Priority 8.

EHE Draft
Rating

Draft Priority

CHE Draft
Rating

Draft Priority

A

1

HHE Draft
Rating

Draft Priority

A

2

B

2

A

2

B

3

C

3

B

3

C

4

D

4

C

4

D

5

E

5

D

5

E

6

F

6

E

6

F

7

G

7

F

7

G

8

G

8

Evaluation Pending

Evaluation Pending

Evaluation Pending

No Longer Required

No Longer Required

No Longer Required

No Known or Suspected
Explosive Hazard

No Known or Suspected
CWM Hazard

DRAFT MRS PRIORITY or ALTERNATIVE MRS RATING

Maneuver Area MRS (Draft Ranking)

No Known or Suspected
MC Hazard

No Known or Suspected Hazard

Table A
MRS Background Information
DIRECTIONS: Record the background information below for the MRS to be evaluated. Much of this information is
available from Service and DoD databases. If the MRS is located on a FUDS property, the suitable
FUDS property information should be substituted. In the MRS Summary, briefly describe the UXO,
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)
found at the MRS, and any potentially exposed human and ecological receptors. If possible, include a
map of the MRS.

Munitions Response Site Name: Maneuver Area MRS (IAAP-006-R-02)
Component: United States Army
Installation/Property Name: Iowa Army Ammunition Plant
Location (City, County, State): Middletown, Des Moines County, Iowa
Site Name/Project Name (Project No.): Maneuver Area MRS/IAAAP MMRP RI (16170306.00006)

Date Information Entered/Updated: February 16, 2010
Point of Contact (Name/Phone): Rodger Allison/319-753-7130
Project Phase (check only one):
 PA

SI

RI

 FS

 RD

 RA-C

 RIP

 RA-O

 RC

 LTM

Media Evaluated (check all that apply):
 Groundwater

 Sediment (human receptor)

 Surface Soil

 Surface Water (ecological receptor)

 Sediment (ecological receptor)

 Surface Water (human receptor)

MRS Summary:
MRS Description: Describe the munitions-related activities that occurred at the installation, the dates of operation, and
the UXO, DMM, or MC known or suspected to be present. When possible, identify munitions, CWM, and MC by type:
Maneuver Area has been historically leased to the IA ARNG for use as a maneuver/training area. IA ARNG has been
permitted to use pyrotechnics and blanks for training activities.
Description of Pathways for Human and Ecological Receptors:
MEC: Incomplete Pathway. No evidence of MEC or significant munitions debris was encountered at this MRS during
this RI.
MC: Incomplete Pathway. No evidence of MEC or significant munitions debris, and therefore no source of MC, was
encountered at this MRS during this RI.

Maneuver Area MRS (Draft Ranking)

APPENDIXO

IAAAP UXO Cultural Resources Monitoring Report

Appendix O IAAAP UXO Cultural Resources Monitoring Report

MMRP Remedial Investigation
Iowa Army Ammunition Plant
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