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October 21, 2019 

Janine Boyette 
Alyeska Pipeline Service Company 
R&R Subject Matter Expert 
PO Box 196660 
3700 Centerpoint Drive 
MS507 
Anchorage, Alaska 99519-6660 

Re: PS04 Deadleg Excavation Site Conceptual Site Model 

Dear Ms. Boyette, 

This memorandum provides a Conceptual Site Model (CSM) for Alyeska Pipeline Service Company’s 
(APSC’s) Pump Station 4 (PS04) Deadleg Excavation site requested by the Alaska Department of 
Environmental conservation (ADEC). The CSM was developed to qualitatively assess the risk to human and 
ecological receptors from petroleum hydrocarbons documented to be present along the deadleg pipe in 
shot rock fill immediately north of the Manifold Building hallway at PS04.    

The purpose of this work is to develop a CSM to evaluate sources, exposure routes, and potential human 
and ecological receptors to petroleum hydrocarbon impact associated with the PS04 1993 deadleg pipe 
excavation.  Development of the CSM was consistent with Alaska Department of Environmental 
Conservation’s (ADEC’s) Guidance on Developing Conceptual Site Models, January 2017 (ADEC, 2017). An 
ADEC eco-scoping form was completed for the site to evaluate whether a full ecological CSM was 
warranted. 

SITE SETTING AND LITHOLOGY 

PS04 is located 0.5 miles off the Dalton Highway, 144 miles south of Prudhoe Bay, at the base of the 
northern slope of the Brooks Range (Figure 1). The Pump Station is situated at the south end of a north-
south oriented valley, bounded by the Brooks Range to the south and associated foothills to the east and 
west. PS04 is positioned on top of an elevated knoll with the topography in the immediate vicinity relatively 
flat in all directions (Figure 2). The deadleg pipe excavation was located at north eastern corner of the 
manifold building, approximately 200 feet (ft) from the Permanent Living Quarters building (Figure 3). 

The pump station was constructed on a prominent rock outcrop that was blasted and leveled during 
pipeline construction. The bedrock is generally within 1 foot of the ground surface at the station with the 
exception of the main pipe corridor, which was blasted-out and filled with sand and gravel. Limestone 
bedrock was encountered at a depth of 1 to 12 feet below ground surface during the fuel island closure 
investigation completed in 1991 (American North, 1992). The terrain surrounding PS04 consists of localized 
pothole type lakes and permafrost and tundra features (EMCON, 1997). 
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Suprapermafrost groundwater or meltwater was encountered at approximately 11 ft bgs at the silty sand 
and gravel bedrock interface, during previous site activities in 1991 near the mainline pipe. The source of 
groundwater recharge is unknown; though it is likely the aquifer is perched on the bedrock surface because 
the pump station rises above the surrounding topography. The direction of groundwater flow beneath PS04 
is unknown (EMCON, 1997). 

SITE BACKGROUND AND PRIOR INVESTIGATIONS 

In August 1993 during a corrosion investigation excavation of the dead leg pipe at PS04, crude oil staining 
was noted in shot rock fill and on accumulated groundwater at the base of a 12-foot deep excavation north 
of the manifold building (Figure 3). On August 31, 1993, one water sample, EWS-1, was collected in 
duplicate from the base of the excavation for analysis of benzene, toluene, ethylbenzene, total xylenes, and 
total petroleum hydrocarbons. Benzene concentrations were 0.0033 milligrams per liter (mg/L) in the 
primary sample and 0.0030 mg/L in the duplicate. Both results were below ADEC cleanup levels. Total 
petroleum hydrocarbon concentrations ranged from 119 mg/L in EWS-1 to 271 mg/L in the duplicate 
quality control sample. Soil samples were not collected due to the size of the fractured rock media used as 
fill. The source of the contamination was suspected to be a May 5, 1984 spill of 210-gallons of crude oil due 
to an O-ring failure on the pig launcher in the Manifold Building. Based on the findings, further investigation 
work at this site was planned for 1994 (EMCON, 1993).  

A search of the ADEC Contaminated Sites database under File Number 330.38.020 indicated that further 
investigation work had not been conducted and the site has remained dormant since 1993 (ADEC, 2019).  

CSM DEVELOPMENT 

This CSM was developed to qualitatively assess the risk to human receptors from petroleum hydrocarbons 
in soil and suprapermafrost groundwater at the PS04 Deadleg Excavation site. This CSM is based upon site 
observations and groundwater data collected in 1993 and current Site conditions. The CSM describes the 
potential exposure scenarios for current and future site receptors; and was prepared in accordance with 
the ADEC Guidance on Developing Conceptual Site Models (ADEC, 2017) using the ADEC Human Health 
Conceptual Site Model Scoping Form, which is included as Appendix A. The ADEC Human Health Conceptual 
Site Model Graphic Form was used to summarize the results of the checklist and is included as Appendix B. 
An ADEC Ecoscoping Form was completed using the ADEC Ecoscoping Guidance to evaluate whether 
development of a full ecological CSM was warranted (ADEC, 2014).  The Ecoscoping Form is included as 
Appendix C.  

IMPACTED MEDIA 

Impacted media at the site is the environmental substance with which a contaminant is in contact (ADEC, 
2017). Analytical results from 1993 were reviewed in order to determine what media have been impacted 
as a result of Site activities. Limited data are available from 1993 as the original response only included 
sampling of suprapermafrost groundwater at the base of an excavation. Soils could not be sampled due to 
the size of the shot-rock fill matrix. Visual staining observed on fill at the base of the excavation, 
approximately 12-feet below ground surface, indicated fill had been, or was, in contact with crude oil. For 
the purpose of developing this CSM, contaminant concentrations are assumed to be unchanged since the 
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time the samples were collected. Analytical data used to support this CSM are presented in the Background 
Section of this report. 

Surface Water 

The nearest permanent surface water bodies are pothole lakes and the Atigun River, which are 
approximately 0.2 miles and 0.6 miles from the Site, respectively. For this CSM, surface water is not 
considered an impacted medium. 

No surface water samples have been collected from the Site. 

Sediment 

A direct discharge from the Site would not directly affect sediment associated with the nearest permanent 
surface water. Therefore, for this CSM, sediment is not considered an impacted medium. 

No sediment samples have been collected from this Site. 

TRANSPORT MECHANISMS AND EXPOSURE MEDIA 

Three transport mechanisms were identified as possible, resulting in the identification of three exposure 
media. The exposure media for this site include soil, ground water (suprapermafrost meltwater), and air. 
Possible transport mechanisms and exposure media are depicted on the ADEC Human Health Conceptual 
Site Model Graphic Form (Appendix B). 

EXPOSURE PATHWAYS 

Each potential exposure pathway was evaluated using the ADEC Human Health Conceptual Site Model 
Scoping Form (Appendix A). Based on this evaluation, four potentially complete exposure pathways were 
identified. These pathways include incidental soil ingestion, dermal absorption of contaminants from soil, 
inhalation of outdoor air, and inhalation of indoor air. The determination of complete or incomplete 
exposure pathways is explained in the following sections. 

Complete or Potentially Complete Exposure Pathways 

The direct contact exposure pathway via incidental soil ingestion is considered complete because soil 
contamination is present to a depth of 15 feet bgs. The Site is currently used by human receptors and is 
expected to be used by human receptors in the future. The significance of this pathway reduced due to on-
site excavation controls and site access controls present at the PS04 facility.    

The dermal absorption of contaminants from soil pathway is considered complete because soil 
contamination is present to a depth of 15 feet bgs and crude oil is comprised of compounds evaluated for 
dermal exposure. The Site is currently used by human receptors and is expected to be used by human 
receptors in the future. The significance of this pathway reduced due to on-site excavation controls and site 
access controls present at the PS04 facility.    
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The inhalation of outdoor air exposure pathway is considered complete because of the presence of volatile 
contaminants in soil between 0 feet and 15 feet bgs and the current and future use of the site by human 
receptors. Volatile contaminants that make this a complete exposure pathway include BTEX. The 
significance of this pathway reduced due to the depth of contamination and BTEX concentrations below 18 
AAC 75, Table C, cleanup levels in suprapermafrost meltwater samples collected in 1993. 

The inhalation of indoor air exposure pathway is considered complete due to the presence of occupied 
buildings on the Site, and because volatile contaminants are present in the soil. The presence BTEX in soil 
makes this a complete exposure pathway. The significance of this pathway reduced due to the depth of 
contamination and BTEX concentrations below 18 AAC 75, Table C, cleanup levels in suprapermafrost 
meltwater samples collected in 1993.  

Incomplete Exposure Pathways 

The remaining exposure pathways were determined to be incomplete based on site-specific data, features, 
or other pertinent information in accordance with the ADEC Human Health Conceptual Site Model Scoping 
Form (Appendix A). These remaining pathways are discussed briefly below. 

The ingestion of groundwater pathway is considered incomplete because the suprapermafrost meltwater 
at the Site is not used as a drinking water source. The site is located on a bedrock knoll with only a thin 
layer of suprapermafrost groundwater found above the bedrock.  The drinking water well at PS04 is located 
over 2,000 feet west of the pump station adjacent to a tundra pond.  The well was advanced through 100 
feet of permafrost soil before encountering a producing aquifer used as a drinking water source (PS04 
drinking water well log – Appendix D).   

The ingestion of surface water pathway is not complete because the nearest permanent surface water is 
0.2 miles away and is not expected to have been impacted by Site activities. In addition, surface water is 
not used as a source of drinking water.  

The ingestion of wild foods pathway is not complete because the Site is industrial with controlled access 
and not expected to be used for hunting, fishing, or harvesting of wild food. Nearby undeveloped areas are 
not expected to have been impacted by Site activities.  

The following pathways are not considered complete; dermal absorption of contaminants in ground water 
and surface water, and the inhalation of volatile compounds in tap water.  

The inhalation of fugitive dust is not complete because ADEC Method Two soil cleanup levels are protective 
of this pathway for Site contaminants and near-surface soils are not contaminated. 

The direct contact with sediment pathway is not considered complete because the nearest sediments are 
not expected to be impacted and no known activities would result in exposure via this pathway. 
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Enc: Figure 1 – Site Location Map 
 Figure 2 – Site Vicinity Map 
 Figure 3 – Site Detail 
 Appendix A - Human Health Conceptual Site Model Scoping Form 
 Appendix B - Human Health Conceptual Site Model Graphic Form 

Appendix C – Ecoscoping Form 
Appendix D – Pump Station 4 Well Log 

 

 

cc Grant Lidren, ADEC 
 

http://www.slrconsulting.com/
https://dec.alaska.gov/Applications/SPAR/PublicMVC/CSP/SiteReport/167
https://dec.alaska.gov/Applications/SPAR/PublicMVC/CSP/SiteReport/167


!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

C
anada

Alaska

Pump Station 9

Pump Station 8

Pump Station 7

Pump Station 5

Pump Station 4

Pump Station 3

Pump Station 2
Pump Station 1

Pump Station 12

Pump Station 10

Yukon Response Base

Glennallen Response Base

Tok

Eagle

Valdez

McGrath

Fairbanks

Deadhorse

Anchorage

Glennallen

Yukon R.

Tanana R.

B e a u f o r t  S e a

Colville R.

ALYESKA PIPELINE SERVICE COMPANY
PUMP STATION 4
PIPELINE MILEPOST 144

Site

PUMP STATION 4
DEADLEG EXCAVATION CSM REPORT

Report

SITE LOCATION MAP
Drawing

Drawing

File Name

Scale

Project No.

Fig. No.
1

July 2019

105.01288.19038

0 40 80 120 16020
Miles

THIS DRAWING IS FOR CONCEPTUAL PURPOSES ONLY.
ACTUAL LOCATIONS MAY VARY AND NOT ALL STRUCTURES ARE SHOWN.

Legend
! City
! Pump Station

Trans Alaska Pipeline

!

!

!
!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

ALASKA CANADANome

Kodiak

Valdez

McGrath

Kotzebue

Utqiagvik

Fairbanks

Deadhorse

Anchorage
Glennallen

PROJECT LOCATION

As Shown

´

F1 PS04 RPT_19.mxd



APPROXIMATE DEADLEG EXCAVATION LIMITS
(8/31/93)

48" PIPELINE (DEADLEG)TOE OF
EXCAVATION

EWS-1

THIS DRAWING IS FOR CONCEPTUAL PURPOSES ONLY.  ACTUAL
LOCATIONS MAY VARY AND NOT ALL STRUCTURES ARE SHOWN.

N

Date

File Name 2

Report

Drawing

Fig. No.1" = 250 FeetScale

Project No.F2-3 PS04 Deadleg RPT_19

DEADLEG EXCAVATION VICINITY MAP

ALYESKA PIPELINE SERVICE COMPANY
PUMP STATION 4
PIPELINE MILEPOST 144

Site

PUMP STATION 4
DEADLEG EXCAVATION CSM REPORT

105.01288.19038

July 2019

DEADLEG
EXCAVATION

PUMP STATION
NORTH

0

SCALE: 1" =
WHEN PLOTTED AT 8.5 x 11 PAGE SIZE

250' 500' 750'

250'

AutoCAD SHX Text
TRACED 1.5" TURBINE FUEL LINE

AutoCAD SHX Text
Helipad

AutoCAD SHX Text
Shack

AutoCAD SHX Text
River Weights

AutoCAD SHX Text
Pipeline

AutoCAD SHX Text
TRACED D.R.A. LINE

AutoCAD SHX Text
TRACED D.R.A. LINE

AutoCAD SHX Text
4" DRA LINE

AutoCAD SHX Text
RADIO ANTENNA

AutoCAD SHX Text
Guard

AutoCAD SHX Text
SUMP

AutoCAD SHX Text
Conc.

AutoCAD SHX Text
MARKER LIGHTS

AutoCAD SHX Text
ABANDONED HELI-PAD

AutoCAD SHX Text
ABAND. 2" GAS LINE

AutoCAD SHX Text
2" DIESEL LINE

AutoCAD SHX Text
Flammable 

AutoCAD SHX Text
Liquids Bldg.

AutoCAD SHX Text
Manifold Bldg.

AutoCAD SHX Text
Shop/Warehouse Bldg

AutoCAD SHX Text
Water

AutoCAD SHX Text
Storage Tank

AutoCAD SHX Text
Main Pump Bldg.

AutoCAD SHX Text
6" GAS LINES

AutoCAD SHX Text
2" DIESEL LINE

AutoCAD SHX Text
1" CONDUIT

AutoCAD SHX Text
34-3-69A-4"

AutoCAD SHX Text
34-17-200AH-3"

AutoCAD SHX Text
Tank #147

AutoCAD SHX Text
1" CONDUIT

AutoCAD SHX Text
Bldg.

AutoCAD SHX Text
Pump 

AutoCAD SHX Text
Booster

AutoCAD SHX Text
34-17-48AH-3"

AutoCAD SHX Text
34-17-47AH-3"

AutoCAD SHX Text
34-17-48AH-3"

AutoCAD SHX Text
34-17-199AH-3"

AutoCAD SHX Text
34-3-70A-6"

AutoCAD SHX Text
Tank #140

AutoCAD SHX Text
Contingency

AutoCAD SHX Text
SUBDRAIN SUMP

AutoCAD SHX Text
Pump Pads

AutoCAD SHX Text
ANODE WIRE & WELL CASING

AutoCAD SHX Text
Control

AutoCAD SHX Text
Bldg.

AutoCAD SHX Text
Gas

AutoCAD SHX Text
Bldg.

AutoCAD SHX Text
CATCH BASIN

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
LIGHT POLE

AutoCAD SHX Text
TRACED 6" WATER LINE

AutoCAD SHX Text
Office Bldg.

AutoCAD SHX Text
2" DIESEL LINE

AutoCAD SHX Text
OSCP Bldg.

AutoCAD SHX Text
FUEL  ISLAND

AutoCAD SHX Text
2" DIESEL LINE

AutoCAD SHX Text
LIGHT POLE

AutoCAD SHX Text
Temporary

AutoCAD SHX Text
Housing

AutoCAD SHX Text
Permanent Living Quarters

AutoCAD SHX Text
48" PIPELINE

AutoCAD SHX Text
48" PIPELINE

AutoCAD SHX Text
ELEC. BLDG.

AutoCAD SHX Text
48" PIPELINE

AutoCAD SHX Text
D.O.F.

AutoCAD SHX Text
WELL CASING

AutoCAD SHX Text
 (TYPICAL)

AutoCAD SHX Text
ANODE WIRE & WELL CASING

AutoCAD SHX Text
WELL CASING

AutoCAD SHX Text
 (TYPICAL)

AutoCAD SHX Text
D.O.F.

AutoCAD SHX Text
Office

AutoCAD SHX Text
Annex

AutoCAD SHX Text
LAN WAN

AutoCAD SHX Text
Bldg.

AutoCAD SHX Text
A/G 2" CONDUIT

AutoCAD SHX Text
2" CONDUIT

AutoCAD SHX Text
A/G 2" CONDUIT

AutoCAD SHX Text
TRACED 6" WATER LINE

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
PROBE

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
PROBE

AutoCAD SHX Text
ON TOWER

AutoCAD SHX Text
1 1/2" ELEC. COND. (A/G)

AutoCAD SHX Text
2" ELEC. COND. (A/G)

AutoCAD SHX Text
1" ELEC. COND.

AutoCAD SHX Text
2" ELEC. COND.

AutoCAD SHX Text
1 1/2" ELEC. COND.

AutoCAD SHX Text
ABANDONED FUEL LINE

AutoCAD SHX Text
ABANDONED FUEL LINE

AutoCAD SHX Text
1 1/2" ELEC. COND.

AutoCAD SHX Text
1" ELEC. COND.

AutoCAD SHX Text
1 1/2" ELEC. COND.

AutoCAD SHX Text
Warm Storage

AutoCAD SHX Text
Conc.

AutoCAD SHX Text
TIMBER, SURROUNDING

AutoCAD SHX Text
CONCRETE FOUNDATION

AutoCAD SHX Text
TRACED (2) 2" CONDUITS

AutoCAD SHX Text
TRACED 2" CONDUIT

AutoCAD SHX Text
HAS (4) #4 ANODEFLEX POWER FEED WIRES

AutoCAD SHX Text
(2) 2" CONDUITS - THE ONE ON THE WEST SIDE

AutoCAD SHX Text
(4) #4 ANODEFLEX POWER FEED WIRES

AutoCAD SHX Text
THE ONE ON THE WEST SIDE HAS

AutoCAD SHX Text
THE ONE ON THE WEST SIDE HAS

AutoCAD SHX Text
TRACED (2) 2" CONDUITS

AutoCAD SHX Text
(4) #4 ANODEFLEX POWER FEED WIRES

AutoCAD SHX Text
(4) #4 ANODEFLEX POWER FEED WIRES

AutoCAD SHX Text
TRACED (2) 2" CONDUITS

AutoCAD SHX Text
THE ONE ON THE WEST SIDE HAS

AutoCAD SHX Text
(4) #4 ANODEFLEX POWER FEED WIRES

AutoCAD SHX Text
THE ONE ON THE WEST SIDE HAS

AutoCAD SHX Text
TRACED (2) 2" CONDUITS

AutoCAD SHX Text
34-BD-1

AutoCAD SHX Text
34-BD-6

AutoCAD SHX Text
34-TK-140

AutoCAD SHX Text
34-TK-147

AutoCAD SHX Text
34-TK-10

AutoCAD SHX Text
34-BD-3

AutoCAD SHX Text
34-BD-2

AutoCAD SHX Text
34-BD-15

AutoCAD SHX Text
34-BD-4

AutoCAD SHX Text
34-BD-9

AutoCAD SHX Text
34-BD-11

AutoCAD SHX Text
34-BD-11A

AutoCAD SHX Text
34-BD-58

AutoCAD SHX Text
34-BD-10

AutoCAD SHX Text
Tent

AutoCAD SHX Text
34-BD-29

AutoCAD SHX Text
Equipment Shop

AutoCAD SHX Text
Tent

AutoCAD SHX Text
34-BD-28

AutoCAD SHX Text
CONC. PAD

AutoCAD SHX Text
34-BD-25

AutoCAD SHX Text
Housing

AutoCAD SHX Text
Temporary

AutoCAD SHX Text
Fly Camp

AutoCAD SHX Text
Bldg. D

AutoCAD SHX Text
34-BD-26D

AutoCAD SHX Text
34-BD-26E

AutoCAD SHX Text
Bldg. E

AutoCAD SHX Text
Fly Camp

AutoCAD SHX Text
34-BD-26B

AutoCAD SHX Text
Fly Camp

AutoCAD SHX Text
Bldg. B

AutoCAD SHX Text
34-BD-26A

AutoCAD SHX Text
Fly Camp

AutoCAD SHX Text
Bldg. A

AutoCAD SHX Text
34-BD-26C

AutoCAD SHX Text
Fly Camp

AutoCAD SHX Text
Bldg. C

AutoCAD SHX Text
34-BD-33

AutoCAD SHX Text
Hallway

AutoCAD SHX Text
34-BD-16

AutoCAD SHX Text
12" BURIED

AutoCAD SHX Text
 ABAND. CULVERT

AutoCAD SHX Text
34-17-199AH-3"

AutoCAD SHX Text
34-17-200AH-3"

AutoCAD SHX Text
DOF

AutoCAD SHX Text
FUEL  ISLAND

AutoCAD SHX Text
Brush

AutoCAD SHX Text
Brush

AutoCAD SHX Text
Brush

AutoCAD SHX Text
Brush

AutoCAD SHX Text
Brush

AutoCAD SHX Text
Brush

AutoCAD SHX Text
Brush

AutoCAD SHX Text
BORE HOLE BH 00-15

AutoCAD SHX Text
BORE HOLE BH 00-1

AutoCAD SHX Text
BORE HOLE BH 00-2

AutoCAD SHX Text
BORE HOLE BH 00-11

AutoCAD SHX Text
BORE HOLE BH 00-10

AutoCAD SHX Text
BORE HOLE BH 00-14

AutoCAD SHX Text
BORE HOLE BH 00-3

AutoCAD SHX Text
BORE HOLE BH 00-4

AutoCAD SHX Text
BORE HOLE BH 00-5

AutoCAD SHX Text
BORE HOLE BH 00-7

AutoCAD SHX Text
BORE HOLE BH 00-13

AutoCAD SHX Text
(SLOPE INDICATOR PIPE)

AutoCAD SHX Text
Office Bldg.

AutoCAD SHX Text
34-BD-60A

AutoCAD SHX Text
Helicopter

AutoCAD SHX Text
Bldg.

AutoCAD SHX Text
34-BD-42

AutoCAD SHX Text
Station

AutoCAD SHX Text
Earth

AutoCAD SHX Text
GCI

AutoCAD SHX Text
34-BD-99

AutoCAD SHX Text
ABANDONED 2" PIPE

AutoCAD SHX Text
TREATMENT

AutoCAD SHX Text
CONEX

AutoCAD SHX Text
SEWAGE

AutoCAD SHX Text
SEWAGE

AutoCAD SHX Text
TREATMENT

AutoCAD SHX Text
CONEX

AutoCAD SHX Text
GENERATOR

AutoCAD SHX Text
CONC SF BLOCK PIPE SUPPORTS (TYP)

AutoCAD SHX Text
Module

AutoCAD SHX Text
Pump

AutoCAD SHX Text
Module

AutoCAD SHX Text
Pump

AutoCAD SHX Text
Module

AutoCAD SHX Text
Pump

AutoCAD SHX Text
VDF Mod

AutoCAD SHX Text
Transf.

AutoCAD SHX Text
VDF Mod

AutoCAD SHX Text
Transf.

AutoCAD SHX Text
VDF Mod

AutoCAD SHX Text
Transf.

AutoCAD SHX Text
Control Mod

AutoCAD SHX Text
Bldg.-G

AutoCAD SHX Text
Housing

AutoCAD SHX Text
Provisional

AutoCAD SHX Text
Bldg.-F

AutoCAD SHX Text
Housing

AutoCAD SHX Text
Provisional

AutoCAD SHX Text
Backup Diesel

AutoCAD SHX Text
Generator

AutoCAD SHX Text
ZINC RIBBON (CP)

AutoCAD SHX Text
ZINC ANODE

AutoCAD SHX Text
SEWER  OUTFALL

AutoCAD SHX Text
Generator 2

AutoCAD SHX Text
34-BD-3701R

AutoCAD SHX Text
GENERATOR 1

AutoCAD SHX Text
34-BD-3601R

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
D.O.F.

AutoCAD SHX Text
D.O.F.

AutoCAD SHX Text
D.O.F.

AutoCAD SHX Text
D.O.F.



BOOSTER PUMP BLDG.

34-BD-2

MANIFOLD BUILDING

34-BD-6

APPROXIMATE DEADLEG EXCAVATION LIMITS

(8/31/93)

48" PIPELINE (DEADLEG)
TOE OF

EXCAVATION

EWS-1

EWS-1

LOCATION OF MELTWATER SAMPLE

COLLECTED ON AUGUST 31, 1993

THIS DRAWING IS FOR CONCEPTUAL PURPOSES ONLY.  ACTUAL

LOCATIONS MAY VARY AND NOT ALL STRUCTURES ARE SHOWN.

Date

File Name 3

Report

Drawing

Fig. No.

1" = 20 Feet

Scale

Project No.

F2-3 PS04 Deadleg RPT_19

SITE DIAGRAM

Site

105.01288.19038

July 2019

ALYESKA PIPELINE SERVICE COMPANY

PUMP STATION 4

PIPELINE MILEPOST 144

PUMP STATION 4

DEADLEG EXCAVATION CSM REPORT

0

SCALE: 1" =

WHEN PLOTTED AT 8.5 x 11 PAGE SIZE

20' 40' 60'

20'

N

PUMP STATION

NORTH

REFERENCE: AMERICA NORTH / EMCON, INC., WATER SAMPLE REPORT PUMP STATION #4 DEADLEG EXCAVATION, FIGURE 1, OCTOBER 1993

AutoCAD SHX Text
PIPELINE

AutoCAD SHX Text
34-3-71A-2"



 Appendix A - Human Health Conceptual Site Model 
Scoping Form and Standardized Graphic

Site Name:

File Number:

Completed by:

Introduction 
The form should be used to reach agreement with the Alaska Department of Environmental Conservation (DEC) 
about which exposure pathways should be further investigated during site characterization.  From this information, 
summary text about the CSM and a graphic depicting exposure pathways should be submitted with the site 
characterization work plan and updated as needed in later reports.  

General Instructions:  Follow the italicized instructions in each section below.

* bgs - below ground surface

1. General Information:
Sources (check potential sources at the site)

USTs
ASTs
Dispensers/fuel loading racks  
Drums

Vehicles
Landfills
Transformers

Release Mechanisms (check potential release mechanisms at the site)
Spills
Leaks

Direct discharge
Burning

Impacted Media (check potentially-impacted media at the site)

Other:

Residents (adult or child)
Commercial or industrial worker
Construction worker
Subsistence harvester (i.e. gathers wild foods)
Subsistence consumer (i.e. eats wild foods)

Site visitor
Trespasser
Recreational user
Farmer

Surface soil (0-2 feet bgs*)
Subsurface soil (>2 feet bgs)

Groundwater
Surface water

Other:

Air Biota
Sediment

Receptors (check receptors that could be affected by contamination at the site)

Other:

Other:

 1 revised January 2017



2. Exposure Pathways: (The answers to the following questions will identify complete
exposure pathways at the site. Check each box where the answer to the question is "yes".)

a) Direct Contact -
1. Incidental Soil Ingestion

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface? 
(Contamination at deeper depths may require evaluation on a site-specific basis.)

If the box is checked, label this pathway complete:

Comments:

2. Dermal Absorption of Contaminants from Soil
Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface? 
(Contamination at deeper depths may require evaluation on a site specific basis.)

If both boxes are checked, label this pathway complete:

Comments:

Can the soil contaminants permeate the skin (see Appendix B in the guidance document)?

b) Ingestion -
1. Ingestion of Groundwater

Have contaminants been detected or are they expected to be detected in the groundwater, 
or are contaminants expected to migrate to groundwater in the future?

If both boxes are checked, label this pathway complete:

Comments:

Could the potentially affected groundwater be used as a current or future drinking water 
source? Please note, only leave the box unchecked if DEC has determined the ground- 
water is not a currently or reasonably expected future source of drinking water according 
to 18 AAC 75.350.

revised January 2017 2



2. Ingestion of Surface Water

Have contaminants been detected or are they expected to be detected in surface water, 
or are contaminants expected to migrate to surface water in the future?

If both boxes are checked, label this pathway complete:

Could potentially affected surface water bodies be used, currently or in the future, as a 
drinking water source? Consider both public water systems and private use  (i.e., during  
residential, recreational or subsistence activities).

Comments:

3. Ingestion of Wild and Farmed Foods

Is the site in an area that is used or reasonably could be used for hunting, fishing, or 
harvesting of wild or farmed foods?

If all of the boxes are checked, label this pathway complete:

Comments:

Do the site contaminants have the potential to bioaccumulate (see Appendix C in the guidance 
document)?

Are site contaminants located where they would have the potential to be taken up into 
biota?  (i.e. soil within the root zone for plants or burrowing depth for animals, in 
groundwater that could be connected to surface water, etc.)

c) Inhalation-
1. Inhalation of Outdoor Air

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the  
ground surface?  (Contamination at deeper depths may require evaluation on a site specific basis.)

If both boxes are checked, label this pathway complete:

   Are the contaminants in soil volatile (see Appendix D in the guidance document)?

Comments:
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2. Inhalation of Indoor Air
Are occupied buildings on the site or reasonably expected to be occupied or placed on 
the site in an area that could be affected by contaminant vapors? (within 30 horizontal 
or vertical feet of petroleum contaminated soil or groundwater; within 100 feet of 
non-petroleum contaminted soil or groundwater; or subject to "preferential pathways," 
which promote easy airflow like utility conduits or rock fractures)

If both boxes are checked, label this pathway complete:

Comments:

Are volatile compounds present in soil or groundwater (see Appendix D in the guidance 
document)?
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3. Additional Exposure Pathways:  (Although there are no definitive questions provided in this section,
these exposure pathways should also be considered at each site.  Use the guidelines provided below to
determine if further evaluation of each pathway is warranted.)

Dermal Exposure to Contaminants in Groundwater and Surface Water 

     Dermal exposure to contaminants in groundwater and surface water may be a complete pathway if:  
o Climate permits recreational use of waters for swimming.
o Climate permits exposure to groundwater during activities, such as construction.
o Groundwater or surface water is used for household purposes, such as bathing or cleaning.

Generally, DEC groundwater cleanup levels in 18 AAC 75, Table C, are deemed protective of this pathway because 
dermal absorption is incorporated into the groundwater exposure equation for residential uses. 

Check the box if further evaluation of this pathway is needed:  

Comments:

Inhalation of Volatile Compounds in Tap Water 

     Inhalation of volatile compounds in tap water may be a complete pathway if:  
o The contaminated water is used for indoor household purposes such as showering, laundering, and dish

      washing.
o The contaminants of concern are volatile (common volatile contaminants are listed in Appendix D in the

guidance document.) 

DEC groundwater cleanup levels in 18 AAC 75, Table C are protective of this pathway because the inhalation of 
vapors during normal household activities is incorporated into the groundwater exposure equation. 

Check the box if further evaluation of this pathway is needed: 

Comments:
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Inhalation of Fugitive Dust 

      Inhalation of fugitive dust may be a complete pathway if: 
o Nonvolatile compounds are found in the top 2 centimeters of soil.  The top 2 centimeters of soil are

 likely to be dispersed in the wind as dust particles.
o Dust particles are less than 10 micrometers (Particulate Matter - PM10).  Particles of this size are called
            respirable particles and can reach the pulmonary parts of the lungs when inhaled. 

DEC human health soil cleanup levels in Table B1 of 18 AAC 75 are protective of this pathway because the 
inhalation of particulates is incorporated into the soil exposure equation. 

Check the box if further evaluation of this pathway is needed:  

Comments:

Check the box if further evaluation of this pathway is needed: 

Comments:

Direct Contact with Sediment 

This pathway involves people's hands being exposed to sediment, such as during some recreational, subsistence, 
or industrial activity.  People then incidentally ingest sediment from normal hand-to-mouth activities.  In 
addition, dermal absorption of contaminants may be of concern if the the contaminants are able to permeate the 
skin (see Appendix B in the guidance document). This type of exposure should be investigated if: 
o Climate permits recreational activities around sediment.
o       The community has identified subsistence or recreational activities that would result in exposure to the

sediment, such as clam digging. 

Generally, DEC direct contact soil cleanup levels in 18 AAC 75, Table B1, are assumed to be protective of direct 
contact with sediment.
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4. Other Comments  (Provide other comments as necessary to support the information provided in this
form.)

 7 revised January 2017
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Current & Future Receptors 

HUMAN HEALTH CONCEPTUAL SITE MODEL GRAPHIC FORM

 O
th

er

soil   Dermal Absorption of Contaminants from Soil 

  Incidental Soil Ingestion 

Exposure MediaTransport Mechanisms

  Direct Contact with Sediment

   Inhalation of Outdoor Air

  Inhalation of Indoor Air

 Inhalation of Fugitive Dust

 Ingestion of Wild or Farmed Foods

Instructions: Follow the numbered directions below. Do not 
consider contaminant concentrations or engineering/land 
use controls when describing pathways.

Site:  ____________________________________________________________________
      ____________________________________________________________________

  Migration to subsurface
  Migration to groundwater 

   Volatilization 
   Runoff or erosion
  Uptake by plants or animals 

   Other (list):___________________________________

check soil

check groundwater

check air

Surface
Soil  

(0-2 ft bgs)

check biota

  Migration to groundwater
   Volatilization   
  Uptake by plants or animals  

   Other (list):___________________________________

Subsurface 
Soil

(2-15 ft bgs)

   Resuspension, runoff, or erosion 
  Uptake by plants or animals

   Other (list):___________________________________

Sediment

   Volatilization 
   Flow to surface water body
   Flow to sediment
  Uptake by plants or animals

   Other (list):___________________________________

Ground-
water

   Volatilization
   Sedimentation
  Uptake by plants or animals

   Other (list):___________________________________

Surface 
Water

Check all pathways that could be complete. 
The pathways identified in this column must 
agree with Sections 2 and 3 of the Human 
Health CSM Scoping Form.  

Identify the receptors potentially affected by each 
exposure pathway: Enter “C” for current receptors, 
“F” for future receptors, “C/F” for both current and 
future receptors, or “I” for insignificant exposure.

For each medium identified in (1), follow the 
top arrow and check possible transport 
mechanisms. Check additional media under 
(1) if the media acts as a secondary source.

Check all exposure 
media identified in (2).

Check the media that 
could be directly affected 
by the release.

(1)

(5)

(4)(3)(2)

air

     Ingestion of Surface Water 

     Dermal Absorption of Contaminants in Surface Water

   Inhalation of Volatile Compounds in Tap Water
 surface water

sediment

biota

check surface water

Direct release to subsurface soil          check soil 

check groundwater

check air

Direct release to groundwater            check groundwater

check air

check surface water

check sediment

check biota

Direct release to surface water            check surface water

check sediment

check biota

Direct release to sediment      check sediment

check surface water

check biota

Exposure Pathway/Route

check air
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Completed By:  ______________________________________
Date Completed: _____________________________________

    Ingestion of Groundwater 

    Dermal Absorption of Contaminants in Groundwater

  Inhalation of Volatile Compounds in Tap Water
 groundwater

Direct release to surface soil         check soil 

   Inhalation of Fugitive Dust

check biota

Revised, 4/11/2010
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Appendix C: Blank Ecoscoping Form 

Site Name: 
Completed by: 
Date: 

Instructions: Follow the italicized instructions in each section below. “Off-ramps,” where the 
evaluation ends before completing all of the sections, can be taken when indicated by the 
instructions. Comment boxes should be used to help support your answers. 

1. Direct Visual Impacts and Acute Toxicity
Are direct impacts that may result from the site contaminants evident, or is acute toxicity
from high contaminant concentrations suspected? Check the appropriate box.

Yes – Describe observations below and evaluate all of the remaining sections 
without taking any off-ramps.  

 No – Go to next section. 

Comments: 

2. Terrestrial and Aquatic Exposure Routes
Check each terrestrial and aquatic route that could occur at the site.

Terrestrial Exposure Routes  
Exposure to water-borne contaminants as a result of wading or swimming in 
contaminated waters or ingesting contaminated water. 

Contaminant uptake in terrestrial plants whose roots are in contact with 
contaminated surface water. 

Contaminant migration via saturated or unsaturated groundwater zones and 
discharge at upland “seep” locations (not associated with a wetland or waterbody).  

Contaminant uptake by terrestrial plants whose roots are in contact with soil 
moisture or groundwater present within the root zone (generally no more than 4 feet 
below ground surface. 

Particulates deposited on plants directly or from rain splash. 

Incidental ingestion and/or exposure while animals grub for food, burrow (up to 2 
feet for small animals or 6 feet for large animals), or groom.  

X

Pump Station 4 Deadleg Excavation
Carl Benson

July 18, 2019
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Inhalation of fugitive dust or vapors disturbed by foraging or burrowing activities.  

Bioaccumulatives (other than PAHs, which bioaccumulate more readily in aquatic 
environments) taken up by soil invertebrates, which are in turn eaten by higher food 
chain organisms (see the Policy Guidance on Developing Conceptual Site Models).  

Other site-specific exposure pathways.  

Aquatic Exposure Routes  
Contaminated surface runoff migration to water bodies through swales, drainage 
ditches, or overland flow.  

Aquatic receptors exposed through osmotic exchange, respiration, or ventilation of 
surface waters.  

Contaminant migration via saturated or unsaturated groundwater zones and 
discharge at “seep” locations along banks or directly to surface water.  

Deposition into sediments from upwelling of contaminated groundwater. 

Aquatic receptors may be exposed directly to contaminated sediments through 
foraging or burrowing, or indirectly exposed due to osmotic exchange, respiration, or 
ventilation of sediment pore water.  

Aquatic plants rooted in contaminated sediments.  

Bioaccumulatives (see the Policy Guidance on Developing Conceptual Site Models) 
taken up by sediment invertebrates, which are in turn eaten by higher food chain 
organisms.  

Other site-specific exposure pathways.  

If any of the above boxes are checked, go on to the next section. If none are checked, end 
the evaluation and check the box below. 

 OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY 

Comments: 

3. Habitat
Check all that may apply. See Ecoscoping Guidance for additional help.

Habitat that could be affected by the contamination supports valued species (i.e., 
species that are regulated, used for subsistence, have ceremonial importance, have 
commercial value, or provide recreational opportunity). 

Critical habitat or anadromous stream in an area that could be affected by the 
contamination. 

Habitat that is important to the region that could be affected by the contamination. 

X
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 Contamination is in a park, preserve, or wildlife refuge. 

 
If any of the above boxes are checked, go on to the next scoping factor. If none are 
checked, end the evaluation and check the box below. 
 

 OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY 
 

Comments: 

 
 

4. Contaminant Quantity  
Check all that may apply. See Ecoscoping Guidance for additional help. 
 

 Endangered or threatened species are present. 

 The aquatic environment is or could be affected. 

 Non-petroleum contaminants may be present, or the total area of petroleum-
contaminated surface soil exceeds one-half acre. 

 
If any of the above boxes are checked, go on to the next scoping factor. If none are 
checked, end the evaluation and check the box below. 
 

 OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY 
 

Comments: 

 
 
5. Toxicity Determination  
Check all that apply. 
 

 Bioaccumulative chemicals are present (see Policy Guidance on Developing 
Conceptual Site Models). 

 Contaminants exceed benchmark levels (see the Ecological Benchmark Tool in 
RAIS, available at: http://rais.ornl.gov/tools/eco_search.php). 
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If either box is checked, complete a detailed Ecological Conceptual Site Model (see 
DEC’s Policy Guidance on Developing Conceptual Site Models) and submit it with the 
form to your DEC project manager. 
 
If neither box is checked, check the box below and submit this form to your DEC project 
manager. 
 

 OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY 
 
Comments: 
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