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HHE Outline

" Health Hazard Evaluation (HHE) Module
¢ Relative Risk Site Evaluation (RRSE)
¢ Module Factors
+ Media

" Structure of the HHE Module

" Groundwater Evaluation

" Surface Water and Sediment Evaluation

" Surface Solil Evaluation

" Determining HHE Module Score, Rating, and Priority
" Camp Swampy — (fictitious site example)




HHE Module

L

" Provides a consistent DoD-wide approach for assigning a
relative priority to munitions response sites (MRSs) where MC
and any non-munitions related incidental contaminants are
known or suspected to be present

" Considers the environmental media and their corresponding
receptors that are most likely to be affected by MC at MRSs

" The HHE Module may be used to evaluate MC and other
chemical contaminants present at an MRS

Explosive Hazard N Protocol Structure
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Munitions Constituents Review
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Munitions Constituents (MC) are
any materials originating from

UXO; DMM,; or other military Are these examples of

munitions, including explosive and e .
nonexplosive materials; and munitions constituents?

emission, degradation, or
breakdown elements of such

ordnance or munitions
—[10 USC § 2710(e)(4)]
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Environmental Media in the HHE Module
B @444

" The HHE Module evaluates four environmental media and their
receptor endpoints

" Surface water and sediment can be evaluated together because
the contaminants potentially share the same migration pathway

®  Without soil contamination, risk associated with air is considered
minimal, therefore it is not considered in this module

| I Groundwater ey human receptors
| Groundwater
- < Surface Water Surface water > humanr eacnedp'?ocrglogical
W <« Sediments Sediments — humar;(aatcnedpfciglogical
Surface soill —=p human receptors

b o
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Environmental Media Defined

Groundwater
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Sediment

Surface soil

Definition

Groundwater is rain water or water from
surface water bodies (e.g., lakes or
streams) that soaks into the soil/bedrock
and is stored underground

Surface water is rain water that collects in
surface water bodies (e.g., oceans, lakes,
or streams) or groundwater that
discharges to the surface from springs

Sediments are formed from the
deposition of solid material that include
the sand and soils on the bottom of a
water body (e.g., ocean, lake, or stream)

The layer of soil on the surface (with a
depth of 0 to 6 inches)

Human Receptors

Individuals that may be exposed to
contamination via on-site and
downgradient water supply wells

Individuals that may be exposed to
contamination via on-site and
downgradient water supplies and
recreational areas

Residents, people in schools and
daycare, and workers who have

direct access to contamination
frequently

Draft Final, November 16 2005
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Receptors

Not
evaluated

Critical
habitats
and other
habitats
found in
Figure 7.13
in the
Primer

Not
evaluated




Structure of the HHE Module

MRS
Information

Media

4 Groundwater

Surface Water

and Sediment*

Surface Soil

o
Evaluation Medla-SpeC|f|c Media Rating
Factors Relative Risk
Value
CHE MPE RF CHF | MPF | RF 3-letter | Rating
H M L score | (A-G)
CHF | MPF | RF
CHF MPF RF 3-letter | Rating
M L H score (A-G)
CHF| MPF | RF :
CHF MPE RE 3-letter | Rating
L M L score | (A-G)

/

HHE
Module
Rating—

A-G

CHF - Contaminant Hazard Factor
MPF - Migration Pathway Factor

RF - Receptor Factor

*Includes human and ecological endpoints




HHE Module Scoring

" Factors are valued High (H), Middle (M), or Low (L) based on established

categories within the factor

" Values for the three evaluation factors (CF, MPF, RF) are grouped into a

three-letter combination

. Significant (H)
Contaminant Moderate (M)

Hazard Minimal (L)
i i Evident (H)
M;%ﬁ?&fn Potential (M)
y Confined (L)
Identified (H)
Receptors Potential (M)

Limited (L)

The three-letter combinations are distributed across seven categories,

permitting only the most and least hazardous combinations in the highest and
lowest categories. The other combinations are spread across the five
remaining categories in a bell curve based on frequency of the combination

Table 23
HHE Module Ratings

Combination Rating

HML
MMM D
HLL
MML E
MLL F
LLL G
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Contaminant Hazard Factor

.’}/

" The CHF assesses the hazards to receptors from MC and
any non-munitions related incidental contaminants in the four
environmental media

" For each medium and receptor (human and/or ecological),
the contaminants present at the MRS are evaluated against
appropriate comparison values from the Comparison Value
Tables (see Primer, Appendix B)

Human Ecological
e Carcinogenic chemicals — compared  Compared to ambient water quality
to preliminary remediation goals criteria for surface water or sediment
(PRGSs) that represent a 1-in-10,000 screening values

lifetime cancer risk

* Non-carcinogenic chemicals —
compared to daily reference doses
(RfD)

el X
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Contaminant Hazard Factor (on

- .-""J \x

®  The CHF Value is based on the sum of contaminant ratios —

Sum of Ratios > 100 Significant (H)
Sum of Ratios 2 - 100 Moderate (M)
Sum of Ratios < 2 Minimal (L)

" Each contaminant ratio is calculated by dividing the
concentration of each contaminant found at the MRS by the
corresponding reference value

"  DoD uses the 1x10“ carcinogen reference value (CRV)
instead of the 1x10° value to assign a relative priority for
action, not to assign a value for cleanup. DoD’s use of 1x10*
as the CRV will not change the relative ranking of any
iIndividual MRS as all MRSs would shift equally if a different
endpoint were used

A
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Table 21

HHE Module: Groundwater Data Element Table

Contaminant Hazard Factor (CHF)

DIRECTIONS: Record the majlimum concentrations of all contaminants in the MRS’s groundwater and their
comparison vilues (from Appendix B) in the table below. Additional contaminants can be recorded on
Table 27. Calclilate and record the ratios for each contaminant by dividing the maximum
concentrationpy the comparison value. Determine the CHF by adding the ratios for each medium
together, inclucfing additional contaminants recorded on Table 27. Based on the CHF, use the CHF
Scale to deterrf|line and record the CHF Value. If there is no known or suspected MC hazard present in
the groundwate, select the box at the bottom of the table.

Note: Use dissolved, rather thin total, metals analyses when both are available.

Contaminant

Maflimum Concentration (ug/l)

Comparison Value (ng/l) Ratios

Arsenic

CHF Scale CHF Value Sum The Ratios

CHF > 100 H (High) ; ; ;
Maximum Concentration of Contaminf§int

100 > CHF > 2 M (Middle) CHF =), ! ]

2> CHF L (Low) [Comparison Value for Contaminant]

CONTAMINANT
HAZARD FACTOR

DIRECTIONS: Record the CHF Value from above in the box to the right

(maximum value = H).

List all chemicals present in
the medium that are

attributable to the MRS and
the maximum concentration

Do not include naturally
occurring compounds
that are detected within
the established
background
concentration

Record the comparison
values for each chemical
present (See Primer,
Appendix B)

Calculate the contaminant
ratio by dividing the
concentration by the
comparison value



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) 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 ratios for each medium
together, including additional 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.

Note: Use dissolved, rather than total, metals analyses when both are available.

Contaminant Maximum Concentration (ug/l) Comparison Value (ng/l) Ratios
Arsenic 24 ug/L 4.5 pg/L 5.333
TCE 1.75 pg/L 2.8 ug/L 0.625

Record the sum of the

CHF Scale CHF Value Sum The Ratios

ratios

chiE> 100 el [Maximum Concentration of Contaminant]

100 > CHF > 2 M (Middle) CHF =),

2> CHF [Comparison Value for Contaminant]

CONTAMINANT DIRECTIONS: Record the CHF Value from above in the box to the right

HAZARD FACTOR (maximum value = H). Use the sum of the

ratios to determine the
CHF Value



Migration Pathway Factor

o

" The MPF assesses the likelihood of contaminant transport

from the MRS

" Definitions, which differ somewhat by media, are grouped
Into three possible outcomes —

Evident There is analytical data or observable evidence
(High) that contamination is present at, is moving
9 toward, or has moved to a point of exposure
Contamination has moved only slightly beyond
Potential the source, could move but is not moving
(Medium) appreciably, or information is not
sufficient to select evident or confined
Confined Low possibility for contamination to be present
(Low) at or migrate to a point of exposure

12




Receptor Factor

"

" The RF assesses the present or future likelihood that
receptors will encounter MRS-specific contamination

" Definitions, which differ somewhat by media, are grouped
Into three possible outcomes —

Identified Identified receptors have access to a
(High) medium to which contamination has moved
9 or can move
Potential Potential for receptors to have access to a
(Medium) medium to which contamination has moved
or can move
Limited Little or no potential for receptors to have
(Low) access to a medium to which contamination
has moved or can move




Groundwater — Contaminant Hazard Factor

ﬁ:_;i

" Some MC have the potential to contaminate ji
groundwater and can pose a risk to humans —=

" All chemicals present in the medium that are attributable

to the MRS and their current concentrations should be
recorded

" Naturally occurring compounds that are detected within
the established background ranges should not be
Included in the analysis

ﬁm Waste Disposal Site

e

Water Table

Water Supply Wells Ground Water

¥ — ,.f'.'--_--""-., ' )
::; Pl { @ "|. I. !
! _'.-‘:‘-.'. 3 I|I !" ‘ e

b ~-__, .:h?“--......- J}'
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Groundwater Evaluation

Leaky Point MRS

\ Monitoring Well

Plume

Water Table

Contaminant Hazard Factor

High

Medium

Low

Significant Contaminant
Levels
Sum of Ratios > 100

Moderate Contaminant
Levels
Sum of Ratios 2 — 100

Minimal Contaminant
Levels
Sum of Ratios < 2

Stream

Water Supply

Groundwater Flow Well

»

Migration Pathway Factor

Evident Migration — Analytical data or
observable evidence indicates that
contamination in the groundwater is
moving or has moved away from the
source area

Potential Migration — Contamination in
the 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

Confined Migration — Information
indicates that the potential for
contaminant migration from the source
via the groundwater is limited

»

Receptor Factor

Identified Receptor — 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

Potential Receptor — 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

Limited Receptor — 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




Groundwater Evaluation Scoring

>
Media Evaluation  Classifications Values
(Receptors) Factors
— Significant (H) N
—Contaminant Hazard—— Moderate (M) — H

L Minimal (L) Combination

— Evident (H)
—Migration Pathway ——— Potential (M) — |
— Confined (L)

— Identified (H)
—Receptors Potential (M) — |
— Limited (L) S

\ 4

For each of the three factors,
scoring should determine a high
(H), middle (M), or low (L) value

" Completion of the groundwater
pathway evaluation should provide
some combination of the three
factor values (e.g., HLL, HML, MLL)

—

Sediment
(human,
ecoloqgical)

Surface Soll
(human)

Surface Water
(human,
ecological)

—

W e Y
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Surface Water/Sediment Evaluation

— — =8 ] -
" Definitions revisited — H—
+ Surface water is rain water that collects in surface ——]
water bodies, like oceans, lakes, or streams, or -

groundwater that discharges to the surface from springs

+ Sediments form from the deposition of solid material, including the
sand and soils on the bottom of an ocean, lake, or stream

" Use either surface water or sediment, which potentially affect
the same receptors, to document the presence and migration
of contaminants. These two media can be evaluated
together because they potentially affect the same receptors

" Data do not have to be collected at the MRS, but any
samples to be evaluated should be attributable to the MRS

b, e
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Surface Water/Sediment Evaluation (cony

g —— -
" Review the most recent representative analytical j j

MRS data to determine MC and other chemical
contaminants attributable to the MRS and detected
In the surface water or sediment at or near the MRS

" Utilize available documentation such as topographical maps,
preliminary assessments, or site inspections of the MRS and

surrounding area to identify —
+ Surface water or topographic features potentially affected by MRS
+ Human and/or ecological receptors
¢ Migration pathways to human and ecological receptors




Surface Water/Sediment Tables

>

The process for completing the module scoring tables for
surface water/sediment is identical to that described for
groundwater

" Enter surface water data for human receptors on Table
22, and ecological receptors on Table 23

" Enter sediment data for human receptors on Table 24,
and ecological receptors on Table 25

19




Surface Water/Sediment Evaluation

Contaminant Source

Contaminant Hazard Factor — Migration Pathway Factor — Receptor Factor —
High Significant Contaminant Evident Migration — Analytical data or Identified Receptor — Identified
'9 Levels _ observable evidence indicates that receptors have access to media
Sum of Ratios > 100 contamination is present at a point of to which contamination has
exposure moved or can move
_ Moderate Contaminant Potential Migration — Information Potential Receptor — Potential for
Medium| | evels suggests that contamination has moved receptors to have access to
Sum of Ratios 2 — 100 slightly beyond the source area but is not media to which contamination

moving appreciably; there is insufficient  has moved or can move
information to support Evident or
Confined ratings

Minimal Contaminant Confined Migration — Information Limited Receptor — Little or no
Low Levels indicates a low potential for contaminant  potential for receptor to to have
Sum of Ratios < 2 migration from the source to a potential  access to media to which
point of exposure contamination has moved or can
move

20 .




Surface Water/Sediment Scoring

Media Evaluation  Classifications Values
(Receptors) Factors
—(Gr?hundwajteD — Significant (H) ™
uman — i 1
Contaminant Hazard Mgglerate M) — | S RE(fET
— Minimal (L)

Surface Water — Evident (H)
(human, —Migration Pathway ——— Potential (M) — H
ecological) — Confined (L)

— Identified (H)

—Receptors Potential (M) — M
— Limited (L) S
— Significant (H) ™

—Contaminant Hazard —r— Moderate (M) — M
— Minimal (L)

Sediment — Evident (H)
(humf_in, —Migration Pathway —— Potential (M) — H
ecological) — Confined (L)

— Identified (H)

Surface Soil —Receptors Potential (M) — H
! (human) — Limited (L) _/

oy
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Surface Soil Evaluation

" Surface soll is the layer of soil on the surface —=

" Soll receptors include only those humans with the
potential to come into contact with contaminated
surface solls

" Samples collected from a depth of 0-6 inches
should be used for this evaluation

4+ Use results from up to 24 inches below ground surface (bgs), if no
surface solil results are available

+ Contaminated soil that comes to the surface or is exposed so that
humans can come into contact with it is treated as surface soil (e.g.,
through frost heave)

" Complete the module scoring tables the same way as
groundwater and surface water/sediment

b, e
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. . —
Surface Soil Evaluation i ——

[
-
-

u.l‘ ’1

T,
i —<

Airport .,—%

Pavement
Soil
Contaminant Hazard Factor — Migration Pathway Factor — Receptor Factor —
_ Significant Contaminant Evident Migration — Analytical data  Identified Receptor — Receptors
High Levels _ or observable evidence indicates that identified have access to
Sum of Ratios > 100 contamination in the surface soil is contaminated soll
present, moving toward or has
moved to a point of exposure
. Moderate Contaminant Potential Migration — Contamination  Potential Receptor — Potential
Medium .
Levels has moved slightly beyond the for receptors to have access to
Sum of Ratios 2 — 100 source, could move but is moving contaminated soil

appreciably or there is insufficient
information to support Evident or
Confined ratings

Low Minimal Contaminant Levels  Confined Migration — Low possibility  Limited Receptor — Little or no
for contamination to be present or potential for receptors to have

Sum of Ratios < 2 migrate to a point of exposure access to contaminated soil

Draft Final, November 16 2005 I 23




Surface Solil Scoring

g .

Media

(Receptors) = Determine a high (H), middle (M), or
) low (L) value for each of the three

Groundwater factors

(human)

® Combine the three factor values to

urface Water determine the surface soil rating (e.g.,
—< (human, ) HLL, HML, MLL)

A 4

(human, Factors

eC0|0g|CaI) — Significant (H) ™

—Contaminant Hazard —— Moderate (M) — ) )
. M) L Combination
— Minimal (L)

— Evident (H)
—Migration Pathway ——— Potential (M) — H
— Confined (L)

— Identified (H)
—Receptors Potential (M) — H
— Limited (L) _J

ecological)
Sediment > Evaluation Classifications Values
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HHF Modile: Surface Snil —

DIRECTIONS: Record the me
comparison v
Table 27. Cal
concentratior
together, inclu
Scale to deter
the surface so

Table 26

Data Flement Tahle

Contaminant Hazard Factor (CHF)
imum concentrations of all contaminants in the MRS'’s surface soil and their

lues (from Appendix B) in the table below. Additional contaminants can be recorded on
late and record the ratios for each contaminant by dividing the maximum

by the comparison value. Determine the CHF by adding the ratios for each medium
ing additional contaminants recorded on Table 27. Based on the CHF, use the CHF

ine and record the CHF Value. If there is no known or suspected MC hazard present in
select the box at the bottom of the table.

List the names and maximum
concentrations of all MC and
associated contaminants

List the associated comparison

Contaminant

Maxifhum Concentration (mg/kg) Comparison Value (mwl/kg)

Ratio

HMX 3000 ma/ka 3100 mg/kg 0.968
CHF Scale CHF Value
:;)F:cl:g >3 » H (th), ATEESY [Maximum Concentration of Contaminant]

2> CHF

CONTAMINANT
HAZARD FACTOR

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

DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS. 1

Classification

Migratory Pathway Factor

Description

Value

Analytical data or observable evidence indicates that contamination in the surface soil is present at,

Evident 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
Potential move but is not moving appreciably, or information is not sufficient to make a determination of Evident
or Confined.
Confined Informat_ion in_dicates a low potentigl for contaminant migration frqm the source via the ;urface soil to
a potential point of exposure (possibly due to presence of geological structures or physical controls).
MIGRATORY DIRECTIONS: Record the single highest value from above in the box to the

PATHWAY FACTOR

right (maximum value = H).

Receptor Factor

DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptor factor at the MRS.

Classification

Description

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

\/aluia

Identified

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

Limited T

RECEPTOR DIRECTIONS: Record the single highest value from above in the box to the

FACTOR right (maximum value = H).

No Known or Suspected Surface Soil MC Hazard

a

* values from Appendix B of Primer

Calculate the ratio for each
contaminant

Calculate the sum of the ratios

Circle the value for CHF that
corresponds to the sum of the
ratios

Record the value

Circle the value for the Migration
Pathway Factor

Record the value

Circle the value for the Receptor
Factor

L
Record the value



HHE Module Rating

u _ Table 23
Each _thre_e letter HHE Module Ratings
combination of the
environmental media
corresponds to a letter rating

Combination Rating

" The A-G ratings represents
the HHE relative risk at the
MRS with ‘A’ having the
highest risk and ‘G’ having

the lowest risk TV
" The highest pathway MMM D
(medium) rating is the HHE HLL
Module Rating VML E
" The HHE module rating MLL F
corresponds to EHE and o -

CHE module ratings

—

PLNT o m ST
- 4 ‘T
s %) M- : 1l i
. Ao e il & A X
1} “"‘_ e ’i '\‘__ Horeet e

Draft Final, November 16 2005 26




Table 28

Determining the HHE Module Rating

DIRECTIONS:

1. Record the letter values (H, M, L) fatass
m Tables 21-26) in the corresponding boxes below.
tions in the 3-Letter Combination boxes below (3-letter

Receptor Factors for the media (f
2. Record the media’s 3-letter combir

et e R

combinations are arranged from Hf{ to Ms to Ls).
3. Using the reference provided belo\jj, determine each media’s rating (A—G) and record the

letter in the corresponding Media F

ting box below.

(R PN R W FPNpS

N L e

Contaminant Mig¢fatory Receptor 3-Lgitas ==t
Media (Source) Hazard Factor Pathway Factor Combphation (A-G)
Value Factljr Value Value Hs-Ijs-Ls

Groundwater

(Table 21) M H H HHM B

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) L M H HML D

DIRECTIONS (cont.): HHE MODULE RATING B

4. Select the single highest Media Rating (A Ratinas (for reference o
is highest; G is lowest) and enter the letter
in the HHE Module Rating box below. Combination Rating

HHH A

Note: HHM B

An alternative module rating may be assigned HHL c

when a module letter rating is inappropriate. An HMM

alternative module rating is used when more HML

information is needed to score one or more MMM D

media, contamination at an MRS was previously HLL

addressed, or there is no reason to suspect E

L MML

contamination was ever present at an MRS.
MLL F
LLL G

Alternative Module Ratings

Evaluation Pending

No Longer Required

No Known or
Suspected MC
Hazard

Record the values for each
factor of each medium

Arrange the factor values for
each medium from highest
(H) to lowest (L) to determine
the 3-letter combination

Use the HHE Rating
reference section below

to determine the appropriate
Media Rating

Record the highest Media
Rating from above. This is
the HHE Module Rating



Determining the HHE Module Rating (con

Media

4 Groundwater

Surface Water
and Sediment*

Site
Information

Y sl

i i 4 ol
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_f
Evaluation setlieclpeeiie Media Rating
Factors Relative Risk
Rating
CHF | MPF | RF :
3-letter | Rating
CHF MPF RF . v L j> score | (A-G) \
CHF | MPF | RF O;?trea”
CHF MPF RF 3-letter | Rating >
M L H score | (A-G) Category—
A-G
CHF| MPF | RF | /
CHF MPF RF 3-letter | Rating
L M L score | (A-G)

CHF - Contaminant Hazard Factor
MPF - Migration Pathway Factor
RF - Receptor Factor

*Includes human and ecological endpoints




Table 29

MRS 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 number in the MRS or Alternative Priority box 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 Rating Priority CHE Rating Priority HHE Rating Priority

A 1

A 2 B 2 A |

B 3 C 3 B 3

C 4 D 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

No Known or Suspected MC Hazard

MRS or ALTERNATIVE PRIORITY

Circle the HHE Rating
and select
corresponding Priority
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Health Hazard Evaluation Module

Questions?




Camp Swampy Fictitious Example -

- "4 B

" Former Camp Swampy is located about four miles from the
Gulf of Mexico. The Swampy River flows through the Camp
and discharges into the Gulf. The river is frequently used for
recreational purposes

" The MRS is located on the eastern portion of the former
Camp Swampy. The MRS is a state wildlife refuge
containing three endangered species. The MRS is partially
fenced and unmonitored

" The western half of Camp Swampy was sold to Swampy Inc.
In 1993 and is surrounded by an electric fence

" The northern half of the Camp Swampy MRS contains 12
unused buildings, but a town with 600 houses and a
population density of 125 people per square mile is only 1
mile away

T R
i e oy Baryn, i
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Camp Swampy Fictitious Example

- d -
" The following MC contaminants were identified in the
Swampy River and attributed to the OB/OD site—
¢ White Phosphorous — 0.50 ug/L
+ Copper — 20.2 pg/L

" No other contamination was found in samples taken from
groundwater, sediments, or surface soils

" Potential for human and wildlife exposure is high because
the Swampy River flows through a state wildlife refuge




Camp Swampy Fictitious Example

" ‘\_
" Comparison values for freshwater exposure of MC
contaminants to human receptors
+ White Phosphorus — 0.73 pg/L (water)*

+ Copper — 1500.0 ug/L (water)*

" Comparison values for freshwater exposure of MC
contaminants to ecological receptors

4+ White Phosphorus — 0.60 pg/L (water)*
+ Copper —11.0 ug/L (water)*

* These comparison values are taken from draft updated RRSE tables that are not currently publicly available.

33 .




Camp Swampy Fictitious Example |

= = Electric Fence |
> Former Camp

R R

Evaluating surface water for human and ecological receptors,
what is the HHE Module Rating at Camp Swampy?

b
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CIRECTIONS: Recond the maximum concenfrations of 3l contaminants In the MRS's groundwater and thalr

Table 21
HHE Module: Groundwater Data Element Takle

Contaminant Hazard Factor (CHF)

comparizon values (Trom Appendix B) in the Eble below. Addbonal contaminants can b2 recorded on
Table 27. Calculate and record the ratlos for eacth contaminant by dividing the maximum
conceniration by e comparlesn value. Determing e CHF by adding the ratios for each medium
together, Includng addlional comzaminanis recorted on Table 27. Eased on the CHF, use the CHF
&cale o determing and record the CHF Walue. IF there |s no known ar suspesisd MC hazard present in
the groundvwater, select the box at the bollom of e takle.

Miofe: Use dissalved, raiher ihan 1o8al, melals analyses when ooh are avallable.

Contaminant Maximum Concenfraflon jugil) Compariaon Valus jugil) Ratlos
CHF Scale CHF valug Sum The Ratios
CHF = 108 H (High) - . ~
P a— W (Madium) CHE = [hasimum Concentration of Contamirant)
3 CHE L [Low) | [Comparison Value far Contaminant]
CONTAMINANT DIRECTIONS: Recond the CHF Walue fom abowe In the box bo the right

HAZARD FACTOR

{maximum valus = Hj

Migratory Patheay Factor

DIRECTIONSE: Circle the value that comasponds most cosaly 1o The groundwater migratary pateay at the MRS,

Cla=sflcation Daacription Valua

Broircal data ci Sl I enie 1Sdoatas 1= e sl lax= T = chev Ll

Evident e R e e —— .
Coslanmalos n groondwebe his mesed onlp slgelly bepend e scwes [Le, ans of feel), csud

F'l:ltaf'ltl-3| =irep bl B S0 iEmemy aspiermlly, & mksimulen ot sufleeen! b ks a Setedi rlon of Seslen el
of Conhsnd

il ncabe staral mm=esl =gtaten lom ¥ = i greunswialned

Canfinad s peerial peini of sspomer (possibly du 1 geologiesl WWuchioss ¢f physicel sonbslt). -

MIGRATORY MMRECTIONS: Record the B|I'IQ|B h|ﬂ|’IBBt value from above In the bax to the

PATHWAY FACTOR right ima=imum value = HJ.

Racaptors Factor
DIRECTICNNS: Cincle the walue that {}EI'I'EEFI:ﬂﬂE- mizel IHIJE-EI'y' 1o the -gr{lLI"I-ﬂWEIIET I'EIIE-FI:IZIPE- athe MRS.
Clazsflcation Caacription Valus

TEmrs s o Ureatermd waled sopeky wel | dewngrazien] el e s i arsl e oo rtealer ow conant

Idantifad asnsizm ol dimeng waler of sousse of saler fod oS Besabcn L S0 i e e ncutuie H
i i s i [ f [DA i}
TEms o s il e ssler susps wall downgiedmnt of 150 sourcs acd e Groundwalnd s cumends

Potamtal = ol by uicilie e dimking sibed ogalos, & aznculuin (agunaknt b Ol |, 1A, & 113 Il
ag.ifai]
Tt s 05 pelental y 1=raate=mi waler susply wal downgiediant of 150 ssuse a=d the greundwat

Limiltad & sl oS dened & polenta soicn ol dinking weler gl & of =ded bl ool v [esusaes] L
Class 10 i 1B @yufai, o shere piched agoler anmbs ok

RECEPTORS CIRECTIONS: Record the aingle highast value from above in the oy to the

FACTOR right (masimum value = Hj. /

Mo KEnown or Suspecked Grounswater MC Hazard




Table 22

HHE Module: Surface Water — Human Endpoint Data Element Table

DIRECTIONS: Record the maximum concentrations of all contaminants in the MRS'’s surface water and their

Contaminant Hazard Factor (CHF)

comparison values (from Appendix B) 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 ratios for each medium

together, including additional 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 for human

endpoints present in the surface water, select the box at the bottom of the table.
Note: Use dissolved, rather than total, metals analyses when both are available.

Contaminant

Maximum Concentration (ng/L)

Comparison Value (ug/L)

Ratios

White Phosphorus  0.50 ug/L 0.73 pg/L

Copper 20.2 pg/L 1500.0 pg/L
CHF Scale CHF Value Sum The Ratios
CHF > 100 H (High) M c tration of Gontaminant]
100> CHF > 2 M fllafliurn] CHF = aximum oncentration o ontaminan
2>CHF z [Comparison Value for Contaminant]

CONTAMINANT
HAZARD FACTOR

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 water migratory pathway at the MRS.

Classification

Description

Analytical data or observable evidence indicates that contamination in the surface water is present at,

LY N PPN

Evident 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
Potential move but is not moving appreciably, or infermation is not sufficient to make a determination of Evident M
or Confined.
Confined Information indicates a low potential for contaminant migration from the source via the surface water to L
onfne a potential point of exposure (possibly due to presence of geological structures or physical controls).
MIGRATORY DIRECTIONS: Record the single highest value from above in the box to the H
PATHWAY FACTOR right (maximum value = H).

Receptor Factor

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

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

Identified

Potential i%tjgtlal for receptors to have access to surface water to which contamination has moved or can M

Limited Little or no potential for receptors to have access to surface water to which contamination has moved L

or can move.

RECEPTOR DIRECTIONS: Record the single highest value from above in the box to

FACTOR the right (maximum value = H). H
No Known or Suspected Surface Water (Human Endpoint) MC Hazard a




Table 23
HHE Module: Sediment — Human Endpoint Data Element Table

Contaminant Hazard Factor (CHEL

MRECTIONS: Recond the macimum concentrationg of &l contaminanis I the gta's sagmenst and helr camiparison
valuae (from Appendls B In the table below. ASdRonal cantaminants can be recorded an Table 27.
Calkculabe and record the ratlos for each contaminant by disidng e maximum concantration by tha
comparson valus. Detarming the CHF by 38ding the ratles for aach madlum tagether, Including
andHianal contaminants recarded on Table 27. Based an the CHF, =& the CHF Scals o detsrmins and
resord the CHF ¥alus. IFihare |5 no knowwn of suspscted WMC hiazard for human endpaints present in he
segimen?, select the Dox 3t e bofom of the tablie.

Contaminant Maximum Concanbration (mgikg) Comparlson Value [mgikg) Ratloa
CHF Scale CHF valus Sum The Ratios
CHF = 108 H (High) . . .
8 CHF =2 M (Madium) I.“.-HF=E. kandmum Concaniraion of Contami I'|-3'1|IZ|
%> CHE L [Laow) | [Comparison Value for Contaminant)
CONTAMINANT DIRECTIONS: Record the CHF Yalue from aboes In the box o the right
HAZARD FACTOR maximum value = H.
Migratory Fathway Factor
DIRECTIMNE: Circle the value thai comasponds most closaly 1o the surace water migraiony pathway at e MRS,
Clasalilcation Capcription Walug
S el dals of chostivabe wode ec b et conka bt e isd ik g 4
Evident ||n.:|-|::.l.|m1:';u'.-|hlua:|:-rrl'; Fl Ih'-':lll-\l.'lll-: I:.u:-l ——— TR H
Cormbanmrealos nosed il Sad =oeed ooly 5y htly Bepsnd 1=e seores e lens ol feel), coaubd =
Potantal Eul B el o reg aperacmbly, of infeimaion & fedl sclboent 15 make @ debe=naEn ol Bodant o I
S sl el
Confined e e e o s o S oot | L
MIGRATORY DIRECTIONS: Record the single highest valua from above In the box fo the
PATHWAY FACTOR right (maximum walie = Hj.
Recaptors Factor
HMRECTEMNE: Circle the value '.hi'.ﬂ-EI'I'EElFmﬂE- most l:iE:E-EI'y"IEI'.hE EUrace water H!-EEFI‘II]'E al tha MRE.
la=slflcation DaecTiption Walus
Idankmad Iden bl fesapdn s Sare e aSoms o sed rras] B et SR Saton has mdyed OF Can e H
PUtaﬁtla' Polemba o imeepien b foree aoowes e el i nt b e Sont s S mesad o cun imeee 1A
Limiltad L i e sofsmnim] 1o raepions 1o hasa aorsass 1S sadrmant 1o s=eh coslamnalo® e rmeesed ai L
£l TR
RECEPTORS DIRECTIONS: Record the zingls highest valua from above In the box to
FACTOR the righd (maximum value = H). 2

Mo Enown or Suspected Sadlment (Human Endpoint) MC Hazam J




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) 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 ratios for each medium
together, including additional 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 for
ecological endpoints present in the surface water, select the box at the bottorn of the table.
Mote: Use dissolved, rather than total, metals analyses when both are available.

Contaminant Maximum Concentration (ua/L) Comparison Value (walL) R

aticos

White Phosphjorus  0.50 pg/L 0.60 pg/L

Copper 20.2 pug/L 11.0 pg/L

CHF Scale CHF Value Sum the Ratios

CHF = 100 H (Hiah] . . .

B (Medium CHE =E [Maximum Concentration of Contaminant]
2= CHF O [Companson Value for Contaminant]
CONTAMINAMT DIRECTIONS: Record the CHF Walue from above in the box to the nght M
HAZARD FACTOR {rmaximum value = Hj.

Migratory Pathway Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS,

Classification Description Mo deec,
Evident Analytical data or chservable evidence Indicates that contamination In e surface waler |s present at
mowing boward, or has moved 9 & paint of exposure
Contamination In surface water nas moved only slighty beyand e source (La., 1205 of Test), could
Potential mowe but s not maving apereciably, or Information |8 not sufclent to make & determination of Evident it
or Confined
miomation Indlcates a low potential for contaminant migration from ihe source via e surface waber
Confined to a potentlal point of exposwre (possibly dus to presence of geologleal struchures or physlcal L
confrois).
MIGRATORY DIRECTIONS: Record the single highest value from above in the box to the H
PATHWAY FACTOR right {maximum value = H).

Receptors Factor
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS,

Classification Description Yalua
Identified Ideraen raceplors hawe access o surface water lo which contamination has moved of Can move.
Patential EE;:—;H; far raceplors to nave aG02E6 o BUMtace water to which contamination nas maved or can M

. Litti2 o no potentlal for receplors i have access fo surface water lownlch contamination has moved
Limited o £an .ﬂ,.._.E P ! = e L
RECEPTORS DIRECTIONS: Record the single highest value from above in the box to the H
FACTOR right {maximum value = H).

Mo Known or Suspected Surface Water (Ecological Endpoint) MC Hazard




Table 25

HHE Maodule: Sediment— Ecological Endpoint Data Element Table

Contaminant Hazard Factor {CHFE)

DIRECTIONS: Recond the maximum conceniraflong of al conlaminanis In the WRS's sediment and thelr compartson
valwsas (from Appendl: B) In the fable below. AddBonal coniaminants can be recorded an Table 27.
Calculate and record the ratlos for 2ach conaminan: by diidng the maximum concantration by the
comparizcn value. Determing the CHF by agding the ratlos for each madium togetner, Including
additianal contaminants recarded on Table 27, Basad an the CHF, w=e the CHF Scale to detemnine and
record the CHF Walue. [f thars 15 no known or suspected MC hazard for ecologleal endpolnts presant in
1he sedimend, seliecd the box at the boSom of the table.

Contaminant Maximum Concentration jmgg) Compariscn Value [mgikg) Riatios
CHF Scale CHF Valua Sum the Ratlos
EHF = 100 H [High} i

Aaximum Conceniration of Contaminant

108> EHE = 3 M [Medium) CHF =3 [ —
I GHF L (L) [Camparisan Value for Contaminant]
CONTAMINANT DIRECTHINS: Record tha CHE Value from aboes In the Do to the ight
HAZARD FACTOR (maximum value = Hj

Miarators Patheay Facbor
MRECTIIHE: Circle the value that comesponds most dossly o the surface water migratory pathway at the MRS,

Clazalfication Diaacription Value
ArabfEtEl date o ok I ez iSdoabes 156 cEne=naleEn n - | 1 =Ll
Evident ||::.-||..- . '.ul. -:::;':n.:uT:- uT;-_:-:,_q:?m_.: £EF malen in Te s el s prasecla H
Canta=rmlEn 1= ssirmen? as reresd Sy abghty rvsnd e e o, ees of Teali ook ranes
Potantal il @ =0 ey @epearmally, o ISformmins oo not suflEen! b ke @ Selemneaton of Sl e 1]
wanimesl
confinad I=lormmmalezn ndoates @ ke polertal o combnm=a=l =ggiaicn fio= Se seoes @ o S saedi=eml b g
prlaniml poasl o g tesonm | Sokil v Sum 1D pless s of g oS r | St e e Slrphesl conlno s =
MIGRATORY DIRECTIINS: Recard the aingle highast walue from abowe In the box o the
PATHWAY FACTOR righit [masdmum valls = Hj.
Facapbors Factor
MRECTICNS: Circle the walue that comesponds mosi dosaly 1o the suniace waler recepions at the MRE.
Clagalfication Diagcription Valus
ldantifiad Ea=llmd recesion lnsa acisass 1S sl mant 12 &5 s lamralo® fas =oved ci San =ova H
Fl:rl:antlal Prosartial 120 rasepters 19 hisa doisass b sedimant 15 o265 foslam o bas rarssd ef San = ]
L sansal b Pl e & Roy s b Fram =l B el srrmaEtysn b L
Limitksd - _.:ﬂ::.-p-. i I A el St iR b e d e veh edfEmn 1 sk IrEre el L
RECEPTORS DIRECTIINS: Record the single highsast waluse from abowe In the box o the
FACTOR right maximum value = H. »

ko Known o Suspecied Sediment (Ecclogical Endpoint) MC Hazars




CIRECTIONS: Recond the maximum concentrations of al conlaminanis In the MRS's surfacs soll and hizlr

Table 26
HHE Module: Surface Saoil — Data Element Table

Contaminant Hazard Factar (CHFE)

comparison valuss (from Appendi 8) in the tatle below. Addtonal contaminants can be recorded on
Table 27. Calzulate and record the ratlog for each contaminant by dividing the maxdmum
concentrafion by e comparizon value. Determing e CHF by adding the rathos for each medium
logether, Including addliional contaminamis recorded on Takble 27. Based on the CHF, use the CHF
Scale to delerming and record the CHF Value. IF there |s no known or suspected MC hazand present in
1he surface soll, 5elecd the box at the boitom of the 1able.

Contaminant Maximum Conceniratlon [mgikg) Comparison Valus [mg'kg) Ratio
CHF Scale CHF Yalus Sum the Ratlos
EHF = 108 H [HIgh} PR -~
e M (Medium] CHE =E Azximum Concentratien of Contaminant
5 v ESHE L {Low) [Comparisan Value for Contaminan ]
CONTAMINANT MRECTIONS: Recond the CHFE Value som abows In the box to the rignt

HaZ4RD FACTOR

{migdimum vakue = Hi

MRECTIONE: Circle the walue thal comesponds most dossly 1o the surtace soll migrabary patimivay at the MRS,

Migratony Pathway Factor

Clasgsfication Daacription Vals
Brobical data o Slerval e e dence 1Idoafas 15et coslamialas n e sufhce 550 08 presacl al
Evident =onreg Sowmid o has meosed bS8 poacl S saptauin A
CoslEmnalen n Sofece sl b mesed anly slghty bevosd the socrs fue, S of Teall, aeuld
Fl:ltElﬁ'h-M sinel bl oS0 e ing appsecminy, of mkormalonn b not suffeen b ks @ Setern relbon of Ew i Pl
o Caith=md
FErmabos rdet et stenhal ol mrmcasl =gtalen o= = u g B
Confined illp-:lllln!: |.'.'.ll||!.'.1 ;:.:j:-.-l.::nl.:ﬂ:.l :.:‘nl-.llh.'lu.d '.n:l'.-ljul.ul::ﬂlll:.l:lll:l:i::lu.:i:a - L
MIGRATORY MRECTIONS: Record the single hiphast valua from above in the box to the
PATHWAY FACTOR rightt (maximum value = Hj.
Racaptors Factor
DIRECTIOMNS: Circle the walue thal -H-EITEEFEﬂﬂE- mast leE-EI'ﬂEI'.hE surtace soll I'E{EﬁI:I[E at the MRS,

Clasgsfication Daacription Vals
ldaritifaid il el jecepiirs forem aotwss o sulece sl B e iEh toslamnaln® Fas s of SEn =o' 4
Fl:ltlElﬁ‘hM Poti=lm ber mecesiers 19 hdye aiomss 5 suface ol o wissh oS lammalen s rrares! & Sa® s kel

itk bl Foe Sl b I ta w et - i | [
Limiltad h:" _-\.;:.-p-\. i uf retmplors b hints i 1 s i & rih edifamnaen s mdsed o L
RECEPTORS DIRECTIONS: Recond the single highast walwe from above I the box to the
FACTOR righi (manimum value = H). R

Mo Enown or Suspected Surtace Soll MC Hazand




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 reference provided below, determine each media’s rating (A—G) and record the

letter in the corresponding Media Rating box below.

Contaminant Migratory
Media (Source) Hazard Factor Pathway
Value Factor Value

Three-Letter
Combination
(Hs-Ms-Ls)

Receptor
Factor
Value

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 below.

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 RATING

HHE Ratings (for reference only)

Combination Rating
HHH A
HHM B
HHL
HMM ©
HML
MMM D
HLL
MML E
MLL F
LLL G
Evaluation Pending
Alternative Module Ratings No Longer Required
Mo Known or
Suspected MC
Hazard
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