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RESTORATION ADVISORY BOARD AGENDA 

Date -March 20, 1997 
Place Day's Inn ,Kittery, ME 
Time 7 p.m. - 9 p.m. 

Introduction 

Status of work 

Work Plan for Sites 10 and 29 

Phase I Fate and Transport Mo~eIing Report 

Other issues as required 
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On-Shore/Off-Shore 
Contaminant p'ate and 

c Transport Modeling 
Phase I 

Portsmouth Naval Shipyard 
Installation Restoration Program 

Restoration Advisory Board (RAB) 
\ 

Meeting 
March. 20, 1997 



Overview 

• Problem Definition 

• Modeling Objectives 

• Overall Objectives 

• Phase I Objectives 

• Phase I Non Objectives 

• .Phase I Modeling Approach 

• Sites Modeled 

• Contaminants of Concern (COCs) 
Screening 

• Conceptual Models 

•. Equations 

• Phase I Modeling Results and Conclusions 

• Baseline Results 

• Uncertainty Analysis 

Problem Definition 

• Determine how past activities at 
Shipyard sites are currently 
impacting the 
off-shore environment. 
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Overall Modeling 
Objectives 

• Evaluate continuing potential of on­
shore contaminants to move to off­
shore 

• Assist in determining remediation 
alternatives for on-shore sites. 

• Link data from previous on-shore 
and off-shore studies 

• Evaluate potential for future 
contaminants levels to increase from 
present-day levels 

Phase I Modeling 
Objectives 

• Establish a modeling framework that 
can be quickly implementeq(revised 
once additional data is available. 
• low flow groundwater sampling data 

- • seep/sediment sampling results 

• Provide a very conservative estimate 
of contaminant levels in the off­
shore environment based on existing 
data. 



Phase I Modeling 
Nonobjectives 

+.Not a substitute for monitoring 

+ Not a baseline risk assessment 

+ Not sole basis for remedial 
decisions 

Modeling Approach: 
Sites Modeled 

+ Focus on known areas of 
groundwater contamination 
• Operable Unit 2 (OU2) 

-Site 6 DRMO 

- Site 29Incinerator Site 

• Operable Unit 3 (OU3) 
- Site 8nLF 

- Site 9 MBI and MBII 

- Site 11 Former Waste Oil Tanks 

• Operable Unit 5 (OU5) 
- Site 27 Industrial Area at Berth 6 
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LEGEND: 
••••••••••• HISTORICAL SHORELINE COMPARE 

TO INTB (1985) (circa 1880) 

N.Q1ES;, 
1. THE 1880 SHORELINE OF JAMAICA ISLAND IS PROVIDED 

AS A GENERAL REFERENCE ONLY. IN THAT THE 
ISLAND WAS PRIVATE PROPERTY AT THAT TIME. THE 1880 
SHORELINE CANNOT BE DETERMINED WITH A 
HIGH DEGREE OF PRECISION. 

~ 
J'(' 

fa 
~ 

1?h 
~ 

FACIUlY M~P 
PORTSMOUlH NAVAL SHIPYARD 

KITlERY, MAINE 

! 



Phase I 
Modeling Approach: 

cac Screening 
• Start with all chemicals found 

on-shore and all off-shore 
cacs 

• Evaluate whether or not off­
shore cac associated with a 
given site 

• Evaluate on-shore cac 
potential to move to off-shore 
environment 

• Evaluate COC frequency of 
detection 

Phase I 
Modeling Approach: 
Conceptual Models 

• Represent complex natural 
conditions with simple, analytical 
equations 

• Consider all significant physical and 
chemical processes 

• Use conservative input values to 
. overcome model uncertainties 

• Consider site-specific differen,ces 
• Overall Zones 

• OU2 

• OU3 to Clark C()ve 
• OU3 to Back Channel 
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TO INTB (1.985) (circa 1880) 
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1. THE 1880 SHORELINE Of JAMAICA ISLAND IS PROVIDED 
AS A GENERAL REFERENCE ONLY. .IN THAT THE 
ISLAND WAS PRIVATE PROPERTY AT THAT TIME. THE 1880 
SHORELINE CANNOT BE DETERMINED WITH A 
HIGH DEGREE OF PRECISION. 
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I. AREA OF INFILTRATION TO OU2 -----------l~~.+-I ~ ... _t.~ PISCATAQUA RIVER 

I. DRMO -I 

--I--
1 

1 -

1 - ~ rGROUNDvJATER 

I. -~ .TABLE I 

GROUNDWATER :--- . . ~ 
DIVIDE AND \: --------- ~ ~ 
RECHARGE I ~ 
BOUNDARY I : ~ . I ' ~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

LEGEND 

HYDRAULIC CONDUCTIVITY 

= HYDRAULIC GRADIENT 
OPERABLE UNIT 2 

NOT TO SCALE 

,---, 

WEATHERED BEDROCK 
K=0.29 FT/DAY 
1=0.02 

DEEP ,BEDROCK 
K=0.002 FT/DAY 
1=0.02 

3'0' 

MEAN 
HIGH 
TIDE 

MEAN 
LOW 
TIDE 
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:~""''-..... ~ . --.... i ~ ~ 

:'-- GROUNDWATER 

AREA OF INFILTRATION TO OU3 CLARK COVE ~~~ CLARK COVE 

1_ 3~ r--------,---...:..-- JILF ~. 

. r" CAPPED AREA 
. (VEGETATED) 

I DIVIDE AND 
I RECHARGE BOUNDARY 

15' 
I 

WEATHERED 
BEDROCK 
K=2.2!5 ftjDA Y 
1=0.0071 

I 
I 
I 
I 
I 

LEGEND 

HYDRAULIC CONDUCTIVITY 

= HYDRAULIC GRADIENT 

50' DEEP BEDROCK 
K=0.0006 ftjDAY 
1=0.0071 

OPERABLE UNIT 3 GROUNDWATER FLOW TO. CLARK COVE 
NOT TO SCALE 



~ BACK CHANNEL 
PISCATAQUA RIVER 

40' I· r 

I..... AREA OF INFILTRATION TO ~ 
OU3-BACK CHANNEL 

30' 
~ JILF---- ------1~~I ...... I---~ 105' ~ I... ~ 

___ sz---:-----r-
-:;- 1/, 

I 
I 
I 
I 
I 
I 

DIVIDE AND : 
GROUNDWA TER\ 

RECHARGE I 
BOUNDARY I 

LEGEND 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WEA THERED BEDROCK 
K=2:72 ft/DAY 
1=0.0096 

DEEP BEDROCK 
K=0,62 ft/DAY ! 
1=0.0096 50' 

t 

i 

MEAN HIGH 'TIDE 

~-~ 

MEAN LOW TIDE 
8' 

-:;-

7' 

8' 

K = HYD~AULIC CONDUCTIVITY OPERABLE UNIT 3 GROUNDWATER FLOW TO BACK CHANNEL 
I = HYDRAULIC GRADIENT NOT TO SCALE 
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I..... AREA OF INFIL TRA TION TO OU5 

I'" SITE 27 

TANKS ~I--': 

. . 1 GROUNDWA T.ERj 
__ --11 ____ TABLE ~ 

...-- -- v -- I -7--- __ 

GROUNDWA TER 
DIVIDE AND 
RECHARGE 
BOUNDARY 

LEGEND 

OVERBURDEN 
K=22.78 FTiDAY 
1=13.1312 

. K HYDRAULIC CONDUCTIVITY 

I = HYDRAULIC GRADIENT 

DEEP BEDROCK 
K=0.0002 FTiDAY 
1=0.012 

OPERABLE UNIT 5 
NOT TO SCALE 

PISCATAQUA RIVER 

~I 

\ASPHALT 

SEAWALL 

MEAN. 
HIGH 
TIDE 

~MEAN 
- LOW 

TIDE 

30' 



Modeling Approach: 
Equations 

• On-Shore Equations 
• Considers that contaminant .mass must 

"add up" as it moves from one media to 
another 

• Considers that future contaminant 
levels could be higher than present-day 
levels (via use of OU specific soil/water 
partitioning coefficients) 

• Considers that specific contaminants 
behave differently 

• Conservative assumption that soil and 
groundwater contaminant levels do not 
decrease with time 

Modeling Approach: 
Equations (con 't. ) 

• Off-Shore Analytical Equations 
• Considers mixing of groundwater with 

the Piscataqua River near shore 

• Accounts for tidal currents and mixing 

• Conservative assumption that no decay 
of contaminants in surface water 

• Sediment/water partitioning 
coefficients based on soil/water 

• coefficients (will be revised when 
seep/sediment sampling results are 
finalized) 



Phase I Modeling Results: 
Baseline Results 

• Comparison with surface water and 
sediment screening criteria 

• Potential problem for OU2 and OU3 
surface water 

• Potential problem for OU2 and OU3 
sediments (however, sediment 
concentrations were based on very 
uncertain sediment soil/water partitioning 
coefficients) 

• Lead and copper consistent problem 
COCs; consistent with ecological risk 
assessment 

• No cuttent migration problem evident for 
OU5 
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Modeling Results: 
Uncelj:ainty Analysis 

• Deterministic Approach 
• 12 modeling runs: hand-selected input 

values for each area and each COC 

• Conclusion: "Baseline" results near 
high end of range show baseline model 
is very conservative 

• Probabilistic Approach 
• 3000 modeling runs: computer­

selected random input vales for each 
area and several COCs 

• Conclusion: "Baseline' results show 
that 95% confident that model is very 
conservative 



Conclusions/ . 
Recommendations 

+ Baseline Model results are very 
conservative 

• OU2 and OU3 may potentially 
impact off-shore 

.OU5 is not currently impacting 
off-shore 

• Phase II modeling required to 
refine inputs to model 

QO'9701 

• low-flow groundwater sampling 
results 

• seep/sediment sampling results 
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W orkplanPresentation 
Building 238 (Site 10) · 

Teepee Incinerator (Site 29) 

Portsmouth N av~l -Shipyard 
Installation Restoration Program 

Restoration Advisory Board (RAB) Meeting 
March 20, 1997 
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SEE ENLARGEMENT 

LEGEND: 

I~~H~ ~~~~~ HISTORICAL BUILDING 

•••••••• " • HISTORICAL SHORELINE (circa 1880) 

NQIE.S: 

1. THE 1880 SHORELINE OF JAMAICA [SLAND [S PROVIDED 
AS A GENERAL REFERENCE ONLY. IN THAT THE 
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Sampling Objective 
• Further characterize the sites to make 

remedial decisions 

Previous Work Summary 
Teepee Incinerator (Sit~ 29) 

• Site 29, although outside the 
. fenced area of the DRMO, is 

being considered part of the 
DRMO 

• Previous remedial work 
performed in connection with 
the DRMO 



PreviousW ork 
Summary (Con't.) 

• July/September.1991 
• 5 monitoring wells installed near 

the incinerator 

• 8 surface soil samples collected 
near the incinerator 

• December 1996 
• Monitoringwells sampled 

Previous "NVork Sumll1-ary 
Building 238 (Site 10) 

• July/September 1991 

• UST removal activity 

• 3 soil borings around excavation 

• Potentially leaking pipe lines not 
removed beneath building 238 

", 
J 
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LEGEND: 

~ EXISTING MONITORING WELL 

o EXISTING SURfACE-SUBSURfACE 
SOIL SAMPLE LOCATION 

"PROPOSED SURfACE-SUBSURfACE 
SOIL SAMPLE LOCATION 

HISTORICAL SHORELINE 
(CIRCA 1880) 

APPROXIMA TE BOUNDARY 
Of DUMP 

DRMO fENCE LINE 

- - - fENCE 

55-13-03 

PROPOSED SAMPUNG LOCATIONS 
TEEPEE INCINERATOR/SITE 29 
PORTSMOUlHNAVAL SHIPYARD 

KITTERY, MAINE 
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LEGENIk 
PROPOSED MOt-mORING 

EB WELL 

o OUT-FALL 

• EXISTING SOIL BORING 

HISTORICAL SHORELINE 
(CIRCA 1I~80) 

N.QIES: 
1. 4 SURFACE SOIL SAMPLES WILL 

BE COLLECTED FROM THE 
BASEMENT OF BUILDING 238. 

" \../ 

178 

BERTH 4 

PROPOSED .SAMPUNG LOCATION 
SITE 10 (BUILDING 238) 

PORTSMOUlH NAVAL SHIPYARD 
KITIERY, MAINE OF-l~ 



Proposed Sampling 

Site Description of Analysis 
Activities 

5 Subsurface soil TCL .PCB/Pesticides 
borings TAL Metals 

Dioxin 
pH 

3 Background soil Dioxin 
Samples pH 

1 Groundwater TCL volatiles 
·samples TCL Semivolatiles 

TAL Metals 
Cyanide 
Total Organic Carbon (TOC) 
Salinity 
pH 

1 Monitoring well TCL Volatiles 
soil boring TCL Semivolatiles 

TAL Metals 
pH 

4 Surface soil TAL Metals 
samples pH 

'----. 
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LEGEND: 

~ EXISTING MONITORING WELL 
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® 
BGS-23 

® NATIVE SOIL SAMPLING 
LOCATION 

IJ CLEAN FILL SAMPLE 
LOCATION 

lliITE:... 
BACKGROUND DIOXIN SAMPLES 
WILL BE COLLECTED FROM 
BGS,....02. BGS-24 AND BGS:-25 

03/19/97 DGB 

BACKGROUND SOIL LOCA lIONS . 
EXCEEDANCES OF MEDIA PROlEClION STANDARDS 

PORTSMOUlH NAVAL SHIPYARD 
KITlERY, MAINE 
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BGS-09 

BGS.c..16 
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LEGEND: 
PROPOSED MONITORING 

ffi WELL 

o OUT-FALL 

• EXISTING SOIL BORING 

HISTORICAL SHORELINE 
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t:iQIE.S;. 

v 1/2 

1. 4 SURFACE SOIL SAMPLES WILL 
BE COLLECTED FROM THE 
BASEMENT OF BUILDING 238. 
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BERTH 4 

PROPOSED SAMPUNG LOCA nON 
SIlE 10 (BUILDING 238) 

PORTSMOUTIi NAVAL SHIPYARD 
KITIERY, MAINE 
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