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1 INTRODUCTION

1 . 1  B a c k g r o u n d

The following report presents the results of a Supplemental Remedial Investigation (SRI) 
completed at the former Nepera Harriman Site (Site) in Harriman, New York. The work was 
conducted pursuant to the January 24, 2014 Stipulation and Order that was entered into by 
Nepera, Inc. and Warner-Lambert Company (Corporate Defendants) with the New York 
State Department of Environmental Conservation (NYSDEC), and the June 2014 
Supplemental Remedial Investigation/Feasibility Study Work Plan prepared by Cornerstone 
Engineering and Land Surveying, PLLC and approved by the NYSDEC by letter dated 
Jrme 3, 2014. '

Appendix B to the Stipulation and Order, and the approved Work Plan, among other things, 
called for the following activities:

• Additional investigation of surface water and sediments in the West Branch of the 
Ramapo River in the Site vicinity;

• Additional investigation of the soils on the stream banks of the West Branch of the 
Ramapo River in the Site vicinity;

• Additional investigation of the soils around the lagoon at the Site (referred to as the 
State Pollutant Discharge Elimination System (SPDES) lagoon, permitted by the 
NYSDEC for the current property owner - ELT Harriman);

• Completion of the off-site surficial soils investigation previously started by ELT 
Harriman's consultant. Brown and Caldwell, on properties for which access had not 
previously been granted;

• A feasibility study of remedial alternatives for the Parking Lot area (submitted under 
separate cover).

This Supplemental RI Report was originally issued in November 2014, and at the time it was 
issued access to the off-site investigation area to the north had not been granted by the 
adjacent property owner. The NYSDEC assisted with site access which was granted by the 
off-site property owner on June 9, 2015, and the off-site investigation to the north was 
completed on June 25, 2015. The NYSDEC in its letter of April 6, 2015, requested that the 
additional investigation be reported as an addendum to this report. The report of the 
investigation of the off-site property to the north is provided as Addendum No. 1 to this 
Revised, Supplemental Remedial Investigation Report, and is attached as Appendix F.

In addition, in its April 6, 2015 letter commenting on the November 2014 Supplemental RI 
Report, the NYSDEC requested additional sampling in the West Branch of the Ramapo River, 
beyond the scope of the Stipulation and Order.' Through a meeting on May 20, 2015, and
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subsequent correspondence and site reconnaissance, the Corporate Defendants agreed to 
voluntarily perforin additional downstream sediments sampling in the West Branch of the 
Ramapo River. The process of agreeing on and the results of the additional sediment 
sampling are described in Addendum No. 2 to the Revised, Supplemental Remedial 
Investigation Report, provided as Appendix G. After submitting the results of the additional 
sediment sampling, the NYSDEC issued letters dated June 7,2016 and June 24,2016, directing 
the Corporate Defendants to revise the Supplemental Rl Report and the Parking Lot 
Feasibility Study required by the Stipulation and Order. The Corporate Defendants 
responded in letters dated June 14, 2016 and July 8, 2016, and this Revised, Supplemental Rl 
Report reflects the Corporate Defendants June 14 and July 8 correspondence.

Last, this Revised, Supplemental Rl Report addresses the comments in the NYSDEC's April 6, 
2015 letter.

Sections 2 and 3 below provide a summary of the site operational history, hydrogeology, and 
previous investigations completed at the site and detailed in previously submitted and 
referenced documents. Work completed as part of the Supplemental Rl is then discussed in 
Section 4 followed by a Qualitative Human Health Exposure Assessment (QEA) and Fish and 
Wildlife Resource Impact Assessment (FWRIA) in Sections 5 and 6, respectively. Section 7 
discusses the collected data as it relates to the SRI project goals and data quality objectives, 
followed by a summary of findings and conclusions in Section 8.
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2 SITE DESCRIPTION AND HISTORY

2 . 1  S i t e  D e s c r i p t i o n

The Former Nepera Harriman Site is located in the Village of Harriman, Orange County, 
New York (Figure 1-1 Site Location Map). The southwest portion of the Site is located in the 
Town of Monroe. The boundaries of the Site include: NYS Route 17 to the northwest, the West 
Branch of the Ramapo River to the northeast, and an undeveloped parcel of land (the "Avon 
Parcel") to the south, currently owned by ELT Harriman. The Site encompasses 
approximately 28 acres and consists of two general areas: (1) approximately 10 acres located 
to the northeast of Arden House Road, on which the former administrative offices, a parking 
lot, and the former wastewater, now SPDES lagoon are located, and (2) approximately 18 
acres to the southwest of Arden House Road, on which the former manufacturing facilities 
were located.

2 . 2  S i t e  H i s t o r i c a l  I n f o r m a t i o n

The Former Nepera Harriman Site is currently owned by ELT Harriman. Briefly, the Site was 
previously used to manufacture fine and bulk pharmaceutical chemicals from 1942 to 2005. 
During the period 1945 through 2005 chemical by-products were incinerated on the Site, 
initially through open pit burning and subsequently in a RCRA Part B permitted incinerator. 
The on-site incinerator was shut down in 2005. Calcium sulfate material, used as part of the 
manufacturing processes, was disposed of in the northwestern portion of the Site that now 
includes the former. adrninistration building and the Parking Lot area (See Figure 1-2). 
Drums were buried in areas near former Buildings 67 and 75, and proximate to the southern 
boundary of the Site (Area F). These drums were subsequently removed in the mid-1980s. 
As part of the remedy selected in the Record of Decision (ROD) under the NYSDEC Inactive 
Hazardous Waste Disposal Site (State Superfund) program (Site No. 336006), additional soil 
source material and drum fragments were removed from Area F and near former Building 53. 
In addition. Oxygen Release Compound (ORC) was injected within both Area F and near 
Building 53 to treat remaining contamination in soil beneath the water table. Surface soil was 
also removed from Area K (the Avon Parcel). Groundwater impacts were addressed through 
operation of a groundwater extraction and treatment system and a biosparge system, both of 
which have been shut-down with approval from NYSDEC.

The former wastewater (SPDES) lagoon was constructed in the 1960s, southeast of the 
parking lot area. The SPDES lagoon is reportedly lined with compacted clay and has a storage 
capacity of 5.5 million gallons. The SPDES lagoon had served as a settling pond for 
aluminum hydroxide and magnesium silicate precipitates generated during the 
manufacturing process. Additionally, wastewater consisting of boiler blowdown, and non- 
contact cooling water, storm water runoff and treated groundwater, were also discharged to 
the SPDES lagoon prior to the plant shutdown. The SPDES lagoon currently stores 
stormwater runoff and discharges to the West Branch of the Ramapo River under a SPDES 
permit. The original SPDES permit expired in 2010, and the current property owner, ELT
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work plan implementatio/_project design/2016 revised ri_fe/ri text and
tables/report-hw336006.2016-08-22(harriman revised sn).docx ____

^   ̂ environmental
(Jfeornerstone

A n i / i r A n m a n t - is I

https://proiects-comerstoneeg-com/sites/maybcookharrimanttust/140607


Harriman, applied for a new SPDES permit which was subsequently issued on August 26, 
2 0 1 1 .

Additional details regarding the site history can be found within the "Remedial Investigation 
- Harriman Site" (RI Report) (Conestoga-Rovers & Associates, July 1995), in the Record of 
Decision (ROD) issued by the NYSDEC in March 1997, and in the Site-Wide Characterization 
Summary Report (CSR) (Brown and CaldweU Associates and Cornerstone Engineering and 
Land Surveying, PLLC, March 2011).

2 . 3  R e g i o n a l  a n d  S i t e  G e o l o g y  a n d  H y d r o l o g y

2 . 3 . 1  G e o l o g y

As presented in the May 16, 2008 document titled Conceptual Site Model and Supplemental 
Remedial Action Work Plan (HydroQual, May 2008), the Site is underlain by a layer of fiU 
material overlying a complex sequence of glacially derived clay, silt, sand and gravel. Near 
surface, immediately tmder lying any fill material, is a fine grained Clay and SUt with 
interbedded, discontinuous layers of Silt and fine Sand. This fine grained unit represents a 
glacial lacustrine or lake deposit that is present throughout the entire Site with the exception 
of the area near PZ-1 near the west-central portion of the Site. Underlying the Clay and SUt 
deposits is a glacial outwash or stream deposit that varies across the Site from fine to coarse 
Sand. GeneraUy speaking, the sand is finer near the southeast end of the Site and coarser and 
thicker near the central portion. Also within the central portion of the Site, the coarse Sand 
deposits immediately overlie bedrock. Within, the northeast side of the Site, the glacial 
lacustrine and glacial outwash deposits are underlain by a kame or esker deposit which is 
characterized by a mix of clay, sUt, sand and gravel that is weakly cemented. Glacial till, 
consisting of a dense silt and clay matrix with lesser amounts of sand and gravel, is present 
intermittently at various locations immediately overlying bedrock. The entire Site is 
rmderlain by fractured dolomite bedrock.

ConceptuaUy, the depositional history can be envisioned as glacial ice moving southward 
across the region while depositing the glacial till. As the glaciers melted, fast moving water 
carrying sand and gravel eroded channels into the glacial till, with the deepest channels 
cutting completely through the glacial till to the underlying bedrock. As the melt waters 
subsided, the coarse sand carried by these melt water streams feU out of suspension and was 
deposited within these channels. Over the course of multiple thaw and melt cycles, the melt 
water would overflow the banks of these channels, and fine sands and silts suspended in the 
water were deposited along the banks. The thicker glacial outwash deposits underlying the 
central portion of the Site represents the channel cut into the underlying glacial till by the 
glacial melt water. Likewise, the observed finer grained sands represent materials deposited 
to the sides of the channel. The edges of the charmel are where the coarse sand deposits 
abruptly intersect the glacial till deposits between wells R-3D and MW-27D.

The kame deposits, comprised of an unsorted mix of silt, sand and gravel, represent localized 
deposition of materials immediately adjacent to the edge of a glacier. Finally, as the glaciers
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retreated farther to the north, the area was repeatedly flooded by glacial lakes which 
deposited the fine grained clay and silt deposits that are present over the majority of the Site.

2 . 3 . 2  H y d r o l o g y

The Site location is within the Hudson Highlands portion of the New England physiographic 
province within a northwest trending glacial valley. The Site is situated within the 
northeastern limit of a 6,600- acre drainage basin which drains into the West Branch of the 
Ramapo River. A portion of the Site is within the 100-year floodplain. Surrounding the Site 
are two ridges, one to the southwest and one to the northeast. A third ridge to the southeast 
forms the southern hydrologic boundary of the valley. These ridges control surface water 
and groundwater flow in the valley. The entire drainage basins of both the West and Main 
Branches of the Ramapo River extend from the northwest and north-northeast directions and 
converge east of the Site. Groundwater and surface water flow to the southeast and exit the 
valley to the south where the West Branch of the Ramapo River joins the Main Branch of the 
Ramapo River. The Ramapo River then flows southwesterly into northern New Jersey.

The topographic relief of the Site is very low, ranging from 515 to 535 feet above mean sea 
level (msl). Surface drainage of the Site has been altered from its natural flow pattern by plant 
expansion throughout its operation. The importation of permeable fill materials, the presence 
of impervious surfaces such as roadways and buildings, and the modification to the natural 
terrain contribute to the present drainage pattern. Stormwater runoff from precipitation 
generally flows over the road surfaces in a northerly direction toward Arden House Road or 
east toward the open field and the West Branch of the Ramapo River. Storm drains intercept 
a portion of the surface runoff on Site and chaimel it through the SPDES lagoon and 
ultimately into the river. Drainage is also directed into storm drains near former Building 1 
(in the southwestern comer of the property) and across Arden House Road west of the SPDES 
lagoon.

The Avon Parcel located southeast of the Site is poorly drained and swampy. Evidence of 
drainage from the southwestern portion of the Site into the Avon Parcel was observed at the 
southerrunost corner of the Site. The stormwater in this area ultimately empties into drainage 
ditches in the Avon Parcel.

An analysis of water level measurements on both sides of the river found that the West 
Branch of the Ramapo River, adjacent to the Site, is characterized as both a gaining and losing 
stream. Groundwater is discharging to the stream along the western portion of the Site, while 
along the eastern portion of the Site, the stream is losing water to the aquifer. This is a result 
of the discharge of treated water from the Orange County Sanitation District (OCSD) #1 
wastewater treatment plant.
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3  RESULTS OF PRIOR INVESTIGATIONS ________

3.1 Previous In vestig atio n s

A s a  r e s u l t  o f  p a s t  S ite  in v e s t ig a t io n s  (d e s c r ib e d  b e lo w ) , th e  n a tu r e  a n d  e x te n t  o f 
c o n ta m in a t io n  a t  th e  S ite  h a s  b e e n  e x te n s iv e ly  e v a lu a te d .  A  d e ta i le d  s u m m a r y  o f  th e  
in v e s t ig a t io n s  a t  th e  S ite  is  p r e s e n te d  in  th e  S ite -W id e  C SR , (B ro w n  a n d  C a ld w e ll  a n d  
C o rn e rs to n e  2011). T h e  fo l lo w in g  is  a  s u r ru n a ry  o f  p r e v io u s  in v e s t ig a t io n s ,  p r e s e n te d  b y  a r e a  
a n d  m e d ia ,  a s  th e y  r e la te  to  th e  e le m e n ts  o f  th e  s u p p le m e n ta l  w o rk .

3.1.1 West Branch of Ramapo River

T h e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  b o r d e r s  th e  n o r th e r n  l im i t  o f  th e  S ite , a n d  th e  r iv e r b a n k  
h a s  b e e n  th e  su b je c t o f  v a r io u s  in v e s t ig a t io n s  a n d  in te r im  r e m e d ia l  m e a s u re s  (IR M s) a t  
N Y S D E C 's  r e q u e s t .

S u rfa c e  w a te r  a n d  s e d im e n t  s a m p l in g  w a s  c o n d u c te d  in  th e  W e s t  B ra n c h  o f  th e  R a m a p o  
R iv e r a s  p a r t  o f  R e m e d ia l  In v e s t ig a t io n  (RI) a c t iv itie s  (R e m e d ia l In v e s t ig a t io n /F e a s ib i l i ty  
S tu d y  -  H a r r im a n  S ite , V illa g e  o f  H a r r im a n ,  O ra n g e  C o u n ty ,  N e w  Y o rk , C o n e s to g a -R o v e rs  
A sso c ia te s , Ju ly , 1995). S a m p lin g  r e s u l ts  in d ic a te d  th a t  th e re  w a s  n o  m e a s u ra b le  im p a c t  f ro m  
S ite  c o m p o u n d s  o f  c o n c e rn  (C O C s) o n  w a te r  q u a l i ty  w i th in  th e  W e s t  B ra n c h  o f th e  R a m a p o  
R iv e r, a s  d is c u s s e d  b e lo w .

3.1.1.1 Surface Water

P r io r  in v e s t ig a t io n  o f  th e  s u r fa c e  w a te r  w i th in  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  in d ic a te s  
th a t  th e  u p s t r e a m  c o n c e n tra t io n s  o f  V O C s , S V O C s a n d  m e ta ls  a re  v e ry  s im ila r  to  th e  
d o w n s t r e a m  c o n c e n tra t io n s . D a ta  sp e c if ic  to  m e r c u r y  c o lle c te d  d u r in g  th e  1995 R I r e p o r te d  
n o n -d e te c ta b le  c o n c e n tra t io n s  a t  aU s a m p l in g  lo c a tio n s  w i th in  th e  R iv e r. A d d i t io n a l  w o r k  
c o n d u c te d  b y  th e  N Y S D E C  tn  1995, w h ic h  u s e d  a n  a n a ly t ic a l  m e th o d  fo r  m e r c u r y  c a p a b le  o f 
a c h ie v in g  lo w e r  d e te c t io n  l im its  ( a p p ro x im a te ly  1 p p t  a s  c o m p a r e d  to  200 p p t  d u r in g  th e  RI) 
r e p o r te d  m e rc u ry  c o n c e n tra t io n s  r a n g in g  f r o m  4 .66  p p t  to  140 p p t .  W ith  o n e  e x c e p tio n ,

^ ^ r f a c e  w a te r  c o n c e n tra t io n s  w e re  w i th in  a  r a th e r  n a r r o w  r a n g e  o f  4 .66  to  12.5 p p t .  G iv e n  th e  • j l
c u r r e n t  s ta n d a r d s ,  c r i te r ia  a n d  g u id a n c e  (SC G ) o f  0 .7  p p t  fo r  m e r c u r y  in  s u r fa c e  w a te r ,  b o th  
th e  b a c k g r o u n d  (u p -g ra d ie n t)  a n d  d o w n - g r a d ie n t  c o n c e n tra t io n s  f o u n d  d u r in g  th e  1995 
s a m p lin g  e x c e e d  th e  c u r r e n t  S C G , a l th o u g h  th e  d o w n - g r a d ie n t  s a m p le s  w e re  o n ly  m a rg in a l ly  
h ig h e r .

A  F ish  S tu d y  o f  th e  W e s t B ra n c h  o f  th e  R a m a p o  R iv e r  w a s  a lso  c o n d u c te d  b y  th e  N Y S D E C , 
n e a r  H a r r im a n ,  N e w  Y o rk  in  J u n e / J u ly  2001 th a t  in c lu d e d  s u r fa c e  w a te r  a n d  s e d im e n t  
s a m p le s . T h is  s tu d y  w a s  fo c u s e d  o n  m e rc u ry . T h e  p u r p o s e  o f  th e  s tu d y  w a s  to  a s se s s  
p o te n t ia l  s o u rc e s  c o n tr ib u t in g  m e r c u r y  to  th e  R iv e r , in c lu d in g  th e  O C S D  #1  o u tfa l l  a n d  th e  
fo rm e r  N e p e r a  S ite . T h e  r e s u l ts  o f  th e  f is h  t is s u e  te s t in g  d id  n o t  in d ic a te  le v e ls  a b o v e  th e  f is h  
c o n s u m p tio r i  a d v is o ry  le v e l o f  1 ,000  n g /  g . A lso , a l l  o f  th e  c o n c e n tra t io n s  f o u n d  w e re  w e ll  
b e lo w  th e  c u r r e n t  g r o u n d w a te r  q u a l i ty  s t a n d a r d  f o r  m e r c u r y  o f 700  p p t ,  a n d  w e l l  b e lo w  th e
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M C L  o f  2 p p b  (2,000 p p t) .  T h e  N Y S D E C  a lso  c o n c lu d e d  th a t  w h ile  th e re  w e re  n o  s u b s ta n t ia l  
d if fe re n c e s  in  m e r c u r y  c o n c e n tr a t io n s  b e tw e e n  u p -  a n d  d o w n - s t r e a m  lo c a tio n s  ( s u rfa c e  w a te r  
r e s u l ts  w e r e  w i th in  a  n a r r o w  r a n g e  o f  1.4 to  4 .36  p p t) ,  th e r e  w a s  in s u f f ic ie n t  in f o r m a t io n  
r e g a r d in g  th e  d o w n s t r e a m  m e r c u r y  le v e ls  (e .g ., a t  S lo a ts b u rg )  to  a s s e s s  w h e th e r  th e  O C S D  
o u tfa l ls ,  th e  S ite , d r  o th e r  e n v ir o n m e n ta l  fa c to rs  w e r e  th e  c a u se .

M o s t  n o ta b ly ,  th e s e  d a ta  w e re  c o lle c te d  p r io r  to  c o m p le t io n  o f  th e  IR M  a c tiv i t ie s  to  p r e v e n t  
p o te n t ia l  e ro s io n  o f  c a lc iu m  s u lfa te  c o n ta in in g  m e r c u r y  in to  th e  r iv e r ,  w h ile  th e  p u m p in g  
f ro m  th e  g r o u n d w a te r  e x tra c t io n  a n d  t r e a tm e n t  s y s te m  w a s  d is c h a r g in g  to  s u r fa c e  w a te r ,  a n d  
w h ile  th e  p la n t  w a s  s ti l l  o p e ra t in g . In  c o m p a r is o n  to  c u r r e n t  c o n d i t io n s ,  th e  s a m p U n g  r e s u l ts  
r e p r e s e n t  a  s c e n a r io  m o re  lik e ly  to  r e s u l t  in  c o n c e n tr a t io n s  o f  m e r c u r y  a b o v e  s t a n d a r d s ,  y e t  
n o n e  o f  th e  r e p o r te d  c o n c e n tr a t io n s  e x c e e d e d  th e  R O D -sp e c if ie d  S C C  o f  200  p p t .  T h e  d a ta  
in d ic a te d  th a t  t h e n o te n t ia l  so u rce ..oL m ercu ry_ transpo rL fr-om .the-S ite -toT he .^ ri-verusje la teddQ x  
t h i r p o te n t i a r  e ro s io n  o f  c a lc iu m  s u lfa te ,a L th e j- iv e r-b ank .T nterim -m easur-esdQ ,G Q ntrQ L er Q ^ ^  

^m e^uT place  a n d  a r T in s p e c te d  q u a r te r ly  a n d  r e p a i r e d  a s  n e c e s sa ry .^

3.1.1.2 Sediment/Soil

T h e  s e d im e n t  s a m p le  r e s u l ts  f r o m  th e  J u ly  1995 R l in d ic a te  t h a t  b a c k g r o u n d  c o n c e n tra t io n s  
o f  V O C s, S V O C s, te n ta t iv e ly  id e n t i f ie d  c o m p o u n d s  (T IC s), p e s t ic id e s /P C B s  a n d  in o rg a n ic s  
a re  g e n e ra l ly  c o m p a ra b le  to  a n d  m o s t ly  h ig h e r  t h a n  th e  d o w n s t r e a m  s a m p le  re s u l ts .  M e rc u ry  
w a s  d e te c te d  in  th e  s e d im e n t  in  th e  u p s t r e a m  lo c a t io n  a t  s im ila r , a l th o u g h  s l ig h t ly  lo w e r  
c o n c e n tra t io n s  th a n  th o s e  f o u n d  in  th e  d o w n s t r e a m  lo c a tio n s . N o n e  o f  th e  s e d im e n t  s a m p le s  
f ro m  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  e x c e e d e d  th e  S C C  fo r  m e r c u r y  a s  p r e s e n te d  in  
th e  R O D .

A s  a  p a r t  o f  th e  N Y S D E C 's  s u p p le m e n ta r y  in v e s t ig a t io n  o f  th e  r iv e r  in  2001, a d d i t io n a l  
s e d im e n t  s a m p le s  w e re  c o lle c te d  fo r  m e r c u r y  a n a ly s is . T h e se  r e s u l ts  r a n g e d  f r o m  11 .2  to  824 
p p b  a n d  s u g g e s te d  th a t  s o m e  lo c a liz e d  in f lu e n c e  o n  m e r c u r y  c o n c e n tr a t io n s  m a y  b e  
a s s o c ia te d  w i th  th e  S ite , a l th o u g h  a ll o f  th e  v a lu e s  w e re  b e lo w  th e  N Y S D E C 's  R O D  p r e s c r ib e d  
S C G . A s d e s c r ib e d  p re v io u s ly ,  th e  m e r c u r y  c o n tr ib u t io n s  to  s e d im e n t  f r o m  th e  S ite  w o u ld  
m o s t  l ik e ly  h a v e  b e e n  in  th e  f o r m  o f  s e d im e n t  t r a n s p o r t  d u e  to  e ro s io n  o f  c a lc iu m  s u lfa te  
a lo n g  th e  s t r e a m b a n k  (d u e  to  th e  a b se n c e  o f  d is s o lv e d  p h a s e  m e r c u r y  t r a n s p o r t  a s  e v id e n c e d  
b y  c o n c e n tra t io n s  o f  m e r c u r y  in  g r o u n d w a te r  b e in g  g e n e ra l ly  b e lo w  th e  g r o u n d w a te r  q u a l i ty  
s ta n d a r d ) .  A t  th e  t im e  th is  s tu d y  w a s  c o n d u c te d ,  e ro s io n  c o n tro l  m e a s u r e s  h a d  n o t  b e e n  
im p le m e n te d .

S in c e  th a t  t im e , a n  e f fe c tiv e  e ro s io n  c o n tro l  IR M  h a s  b e e n  c o n s t r u c te d  o n  th e  s t r e a m  b a n k  
th e re b y  c o n tro l l in g  th e  p o te n t ia l  fo r  e ro s io n  o f m e r c u r y  c o n ta in in g  c a lc iu m  s u lf a te  m a te r ia l  
w h ic h  e x is ts  a lo n g  th e  s t r e a m  b a n k  in  th e  a r e a  o f  th e  p a r k in g  lo t. T h e  N Y S D E C 's  f is h  s tu d y  
r e f e r e n c e d  a b o v e , c o n c lu d e d  th a t  a  f is h  a d v is o ry  a s s o c ia te d  w i th  m e r c u r y  is  n o t  n e c e s s a ry , 
th e r e b y  a ls o  in d ic a t in g  th a t ,  to  th e  e x te n t  m e r c u r y  is  p r e s e n t  in  s e d im e n ts ,  i t  is  n o t  
p r o p a g a t in g  th r o u g h  th e  fo o d  c h a in  a t  le v e ls  o f  c o n c e rn  fo r  f is h  c o n s u m p t io n ,  a l th o u g h  th e  
N Y S D E C  in  a  F a c t S h e e t  s ta te d  t h a t  th e  f is h  s tu d y  in d ic a te d  a  p o te n t ia l  r i s k  to  b i r d s  a n d  
w ild U fe  u s in g  th e  r iv e r  a l th o u g h  th e  N Y S D E C  a lso  s ta te d  " th e r e  is  n o t  e n o u g h  in f o r m a t io n
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to  te l l  w h e th e r  th e  h ig h e r  c o n c e n tr a t io n s  a t  th e  S lo a ts b u rg  lo c a tio n  [n o te  th is  lo c a tio n  is  11 
m ile s  d o w n s t r e a m  o f th e  S ite] a re  r e la te d  to  th e  O C S D  o r  th e  N e p e r a  C h e m ic a l  p la n t ,  o r  s o m e  
o th e r  e n v ir o n m e n ta l  fa c to r ."  D u r in g  th e  f is h  s tu d y ,  th e  N Y S D E C  a ls o  c o lle c te d  tw o  s e d im e n t  
s a m p le s  a d ja c e n t  to  th e  S ite  a n d  th e  r e s u l ts  w e re  0 .0916  a n d  0.175 m g / k g .

A  te s t  p i t  in v e s t ig a t io n  p r o g r a m  w a s  c o m p le te d , i n  S e p te m b e r  2005, b e tw e e n  N Y S  R o u te  17 
a n d  th e  e a s te rn  e d g e  o f  th e  p a r k in g  lo t  a r e a  a n d  im m e d ia te ly  s o u th  o f  th e  W e s t  B ra n c h  o f th e  
R a m a p o  R iv e r. T h e  r e s u l t in g  d a ta  w e re  u s e d  to  q u a n t i f y  th e  v o lu m e  a n d  d e l in e a te  th e  e x te n t  
o f th e  c a lc iu m  s u lfa te  m a te r ia l  a d ja c e n t  to  th e  r iv e rb a n k .

3.1.2 SPDES Lagoon

SP D E S  L a g o o n  s o lid s  s a m p le s  c o lle c te d  d u r in g  th e  R C R A  F a c ility  I n v e s t ig a t io n  (RFI) 
in d ic a te d  lo w  le v e ls  o f  p o ly n u c le a r  a ro m a tic  h y d r o c a r b o n s  (P A H s), a n d  m e ta ls . A s  r e p o r te d  
in  th e  R C R A  F a c ility  I n v e s t ig a t io n  (RFI) R e p o r t  (B ro w n  a n d  C a ld w e ll ,  2007) lo w  le v e ls  o f 
so m e  o th e r  S e m i-V o la tile  O rg a n ic  C o m p o u n d s  (S V O C s) a n d  m e ta ls  w e re  a ls o  d e te c te d . N o  
V o la tile  O rg a n ic  C o m p o im d s  (V O C s) o r  P o ly c h lo r in a te d  B ip h e n y ls  (PC B s) w e re  d e te c te d , 
a n d  n o n e  o f  th e  S P D E S  la g o o n  s o l id s  s a m p le s  w e r e  c h a ra c te r iz e d  a s  h a z a r d o u s  w a s te .  F o u r  
S P D E S  la g o o n  s o lid s  s a m p le s  w e re  c o lle c te d  f ro m  th e  S P D E S  la g o o n  a s  a  p a r t  o f  th e  P o l lu ta n t  
M in im iz a t io n  P la n  w o r k  (2002) a n d  a n a ly z e d  fo r  m e rc u ry ,  th e  r e s u l ts  o f  w h ic h  a re  d is c u s s e d  
f u r th e r  b e lo w .

A  c o m p o s ite  w a te r  s a m p le  c o lle c te d  f ro m  th e  S P D E S  la g o o n  d u r in g  th e  R l (C o n e s to g a -R o v e rs  
A sso c ia te s , Ju ly , 1995), in d ic a te d  lo w  c o n c e n tra t io n s  o f  th e  V O C s  a c e to n e  a n d  to lu e n e ;  a n d  
d e te c tio n s  o f  v a r io u s  in o rg a n ic  c o n s t i tu e n ts  w i th  c o n c e n tr a t io n s  b e lo w  U S E P A  a n d  N Y S D E C  
A m b ie n t  W a te r  Q u a l i ty  C r i te r ia .  T h e re  w e r e  n o  d e te c t io n s  o f  S V O C s, p e s t ic id e s  o r  P C B s.

3.1.3 Off-site Soil

A  so ils  in v e s t ig a t io n  o f  th e  M a ry  H a r r im a n  P a rk , lo c a te d  n o r th w e s t  o f  th e  S ite , a c ro s s  N Y  
R o u te  17, w a s  c o n d u c te d  b y  N Y S D E C  in  F e b ru a ry  t h r o u g h  M a rc h  2000, to  a s s e s s  w h e th e r  
th e re  w e r e  d r u m s  p o s s ib ly  b u r i e d  b e n e a th  th e  a r e a  t h a t  is  n o w  th e  p a r k 's  b a s e b a l l  f ie ld s . T h e  
r e s u l ts  o f  th e  in v e s t ig a t io n  c o n f irm e d  th a t  d r u m s  w e re  n o t  b u r i e d  o n  th e  p r o p e r ty  n o w  
o c c u p ie d  b y  th e  p a rk .

O ff-s ite  so il  s a m p l in g  w a s  a lso  c o n d u c te d  a s  p a r t  o f  a  S u p p le m e n ta l  R C R A  R FI in  J u n e  2008 
(B ro w n  a n d  C a ld w e ll) ,  in  a c c o rd a n c e  w i th  th e  N Y S D E C -a p p ro v e d  P h a s e  II (S u p p le m e n ta l)  
R FI W o rk  P la n , a t  a d ja c e n t  p r o p e r t ie s  to  th e  e a s t  o f  th e  S ite , n a m e ly  th e  A v o n  P a rc e l  a n d  th e  
V illa g e  o f  H a r r im a n  p r o p e r ty ,  in c lu d in g  th e  a b o v e -n o te d  b a s e b a l l  f ie ld s . S a m p le s  w e re  
c o lle c te d  f ro m  th e  0-2" a n d  2 "-2 4 "  d e p th  in te rv a ls  fo r  e a c h  o f  th e  o ff-s ite  lo c a tio n s . In  
a d d i t io n ,  a t  th e  s a m p le  lo c a tio n s  a d ja c e n t  to  th e  b a l lf ie ld  p r o p e r ty ,  SB-15 a n d  SB -16, a  s a m p le  
w a s  c o lle c te d  a t  a n  a d d i t io n a l  d e p th  in te rv a l  o f  5 to  6 fee t. O ff-s ite  so il  s a m p le s  r e s u l ts  
in d ic a te d  lo w  m e r c u r y  c o n c e n tra t io n s .  A ll d e te c t io n s  o f m e r c u r y  in  o ff-s ite  so il s a m p le s  w e re  
b e lo w  th e  C o m m e rc ia l  a n d  I n d u s t r ia l  SoU C le a n u p  O b je c tiv e s  (S C O s), a n d  P C B s w e r e  n o n -  
d e te c t. T h e  m e rc u ry  r e s u l ts  o n  th e  b a llf ie ld  p r o p e r ty  in  tw o  in s ta n c e s  (SB-15 in  th e  2 "-2 4 " 
d e p th  s a m p le , a n d  SB-16 in  th e  0-2" d e p th  s a m p le )  w e r e  n o m in a l ly  g r e a te r  t h a n  th e  R e s tr ic te d
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R e s id e n t ia l  S C O  o f 0.81 m g / k g  (a t  c o n c e n tr a t io n s  o f  1.01 a n d  0 .989 m g / k g ,  r e s p e c tiv e ly ) . 
H o w e v e r ,  th e  R e s tr ic te d  R e s id e n t ia l  S C O  is  b a s e d  o n  th e  p re s e n c e  o f  e le m e n ta l  m e r c u r y  a n d  
th e  a s s u m p t io n  o f  in h a la t io n  o f  m e r c u r y  v a p o r ,  w h e r e a s  th e  p r e d o m in a n t  f o rm s  o f  m e r c u r y  
a s s o c ia te d  w i th  th e  S ite  a re  c o m p le x e d  a n d  m in e r a l ly - b o u n d  fo rm s  (e .g ., m e r c u r y  s a lts ) , fo r  
w h ic h  th e  R e s tr ic te d  R e s id e n t ia l  S C O  w o u ld  b e  5 .8  m g / k g ,  w h ic h  is  w e l l  a b o v e  th e  r e p o r te d  
c o n c e n tra t io n s .

D u e  to  a  la c k  o f  p r o p e r ty  a c c e ss  a t  th e  t im e , d a ta  g a p s  r e m a in e d  fo r  o ff-s ite  so ils  o n  p r o p e r t ie s  
a c ro s s  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r , a n d  a t  th e  p r o p e r ty  s i tu a te d  o n  th e  o th e r  s id e  
o f  th e  r a i l r o a d ,  to  th e  s o u th  a n d  s o u th w e s t  o f  th e  S ite . S a m p le s  f ro m  th e  o ff-s ite  p r o p e r ty  
a c ro s s  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  c o u ld  n o t  b e  c o lle c te d  d u r in g  th e  S u p p le m e n ta l  
R FI a c tiv itie s , b u t  s a m p le s  f r o m  th e  p r o p e r ty  s o u th  o f th e  r a i l r o a d  w e r e  c o lle c te d  d u r in g  
a c t iv itie s  a s s o c ia te d  w i th  th is  S u p p le m e n ta l  R I a n d  a re  d is c u s s e d  s u b s e q u e n t ly  a n d  s a m p le s  
w e re  c o lle c te d  o ff-s ite  to  th e  n o r th  d u r in g  th e  a c t iv i t ie s  a s s o c ia te d  w i th  A d d e n d u m  N o  1 to  
th is  R e v ise d , S u p p le m e n ta l  R I R e p o r t  (see  A p p e n d ix  F).

3.1.4 Groundwater

G r o u n d w a te r  in v e s t ig a t io n s  c o m m e n c e d  in  1989 a n d  m o n i to r in g  h a s  c o n t in u e d  s in c e . T h e  
1989 P h a s e  I H y d ro g e o lo g ic  I n v e s t ig a t io n  a n d  I n te r im  R e m e d ia l  M e a s u re s  (IR M ) d e s c r ib e d  
f in d in g s  w i th  r e s p e c t  to  g r o u n d w a te r  a n d  a d d r e s s e d  a  p r o g r a m  to  p u m p  c o n ta m in a te d  
g r o u n d w a te r  (p r in c ip a l  c o m p o u n d s  o f  c o n c e rn  -  B TEX  a n d  p y r id in e  c o m p o u n d s )  f r o m  th r e e  
e x is t in g  w eU s a n d  t r e a t  th e  w a te r  p r io r  to  d is c h a rg e  to  th e  S P D E S  la g o o n  th a t  d is c h a r g e s  to  
th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  u n d e r  a  S P D E S  p e rm it .  F o l lo w in g  d e s ig n  a n d  
a p p r o v a l ,  th e  IR M  s y s te m  w a s  in s ta l le d  i n  2001 a n d  o p e r a te d  xm til S e p te m b e r  2004. T h e  IR M  
in c lu d e d  p u m p in g  f r o m  w e lls  R W -IS , R W -3  a n d  M W -IS . P u m p in g  c e a s e d  d u e  to  fo u l in g  
p ro b le m s  a t  th e  w e lls . W e ll R W -IR  w a s  in s ta l le d  to  re p la c e  w e l l  R W -IS  b u t  w a s  n o t  p u t  in to  
s e rv ic e  b a s e d  o n  th e  g r o u n d w a te r  m o n i to r in g  r e s u l ts  (i.e ., r e s u l ts  in d ic a te d  g r o u n d w a te r  
q u a l i ty  c o n s is te n t  w i th  S C G s (P a r t  703 s ta n d a r d s )  h a d  b e e n  a c h ie v e d  a t  s e n t in e l  w e lls )  a n d  
u s e  o f  th e  a l te rn a t iv e  b io s p a rg e  s y s te m .

T h e  1995 R e m e d ia l  In v e s t ig a t io n  R e p o r t  s u m m a r iz e d  g r o u n d w a te r  in v e s t ig a t io n  f in d in g s  
a n d  p r e s e n te d  th e  c h e m ic a l fa te  a n d  t r a n s p o r t  e v a lu a t io n . T h e  w o r k  p e r f o r m e d  d u r i n g  th e  
1995 R I in c lu d e d  a  c o m p re h e n s iv e  s u i te  o f  a n a ly s e s  c o m p r is e d  o f  V O C s , S V O C s, 
p e s t ic id e s /P C B s ,  a n d  in o rg a n ic s .

In  2008 a  S u p p le m e n ta l  R e m e d ia l  A c tio n  W o rk  P la n  w a s  im p le m e n te d  w i th  th e  a d d i t i o n  o f  
s ix  m o n i to r in g  w e lls  in s ta l le d  to  coU ect a d d i t io n a l  w a te r  q u a l i ty  d a ta  a lo n g  p ro je c te d -  
g r o u n d w a te r  f lo w  p a th s  a n d  a t  a d d i t io n a l  lo c a tio n s  a d ja c e n t  to  th e  W e s t  B ra n c h  o f  th e  
R a m a p o  R iv e r. S in c e  th e  in s ta l la t io n  o f  th e  n e w  m o n i to r in g  w eU s a n d  b a s e d  o n  e v e ry  r o u t in e  
m o n i to r in g  e v e n t  s in c e , th e  a n a ly t ic a l  d a ta  h a v e  c o n s is te n t ly  d e m o n s t r a te d  th a t  
c o n c e n tra t io n s  o f  C O C s^ a re  b e lo w  S C G s a t  p lu m e  f r in g e  a n d 's e n t in e l  w e lls )  T h e  2008 w eU  
in s ta l la t io n s  a lso  p ro v id e d 'a n a ly tira l 'H a fa " in * tK e  a r e a  o f  th e  S ite  w h e r e  th e  c o a r s e r  g r a in e d  
d e p o s i ts  p r e d o m in a te  a n d  g r o u n d w a te r  f lo w s  p re fe re n t ia l ly ,  a s  d e s c r ib e d  in  th e  2008 r e p o r t  
a n d  w o r k  p la n  (H y d ro Q u a l ,  2008).
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T h e  g r o u n d w a te r  d a ta  c o lle c te d  to  d a te  c o n s is te n tly  c o n f irm  th a t  r e m a in in g  g r o u n d w a te r  
im p a c ts  a re  l im i te d  J o ,th e  o  v e r b u r  d e n ’ d e p o s its jia n d d U Q C s^ar e n o t  im p a c t in g  th e  u n d e r ly in g  
b e d r o c k f & o r m d w a te r  q u a l i ty  a t  th e  S ite  is  w e l l  u n d e r s to o d .  ^

3.1.5 Parking Lot Area

In  N o v e m b e r  2009 th e  N Y S D E C  r e q u e s te d  th a t  a d d i t io n a l  s a m p l in g  a n d  d e l in e a t io n  b e  
c o n d u c te d  fo r  th e  m a te r ia l  i n  th e  P a rk in g  L o t a r e a  (A re a  B). A re a  B is  d e f in e d  a s  th e  a r e a  
e n c o m p a s s e d  b y  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  to  th e  n o r th ,  A r d e n  H o u s e  R o a d  to  
th e  s o u th .  R o u te  17 to  th e  w e s t  a n d  th e  w e s te r n  b e r m  o f  th e  S P D E S  la g o o n  to  th e  e a s t. A  f ie ld  
in v e s t ig a t io n  w a s  im p le m e n te d  d u r in g  th e  p e r io d  o f  J a n u a r y  25 th r o u g h  J a n u a ry  29, 2010 
w i th  th e  o b je c tiv e  o f  d e l in e a t in g  th e  v e r t ic a l  a n d  h o r iz o n ta l  e x te n t  o f  th e  c a lc iu m  s u lfa te  
m a te r ia l  a n d  to  f u r th e r  c h a ra c te r iz e  th is  m a te r ia l  r e la t iv e  to  th e  p re s e n c e  o f m e r c u r y  a n d  
V O C s.

M e rc u ry  is  p r e s e n t  w i th in  th e  c a lc iu m  s u lfa te  m a te r ia l  a s  a  b y p r o d u c t  f ro m  th e  m a n u f a c tu r e  
o f  n ia c in a m id e . T o ta l m e r c u r y  c o n c e n tr a t io n s  w i th in  in d iv id u a l  s a m p le s  r a n g e d  f r o m  1.1 to  
1900 m g / k g ,  w h ile  to ta l  m e r c u r y  c o n c e n tra t io n s  i n  c o m p o s i te  s a m p le s  r a n g e d  f ro m  356 to  
598 m g / k g .  T h e  c o lle c tiv e  d a ta  in d ic a te  th a t  th e  m e r c u r y  is  p r e s e n t  p r in c ip a l ly  in  a n  
in s o lu b le  f o rm  a n d  is  n o t  a  s o u rc e  o f  d is s o lv e d  m e r c u r y  to  s u r r o u n d in g  so ils  a n d  
g r o u n d w a te r .  T o  i l lu s tr a te  th is  c o n c lu s io n , s a m p l in g  h a s  b e e n  p e r f o r m e d  a t  m o n i to r in g  w e l l  
M W -24S  s in c e  2005. M o n ito r in g  w e l l  M W -2 4 S  is  a  s h a l lo w  w e ll  d ir e c t ly  d o w n - g r a d ie n t  o f 
a n d  h y d ra u l ic a l ly  c o n n e c te d  to  th e  p a r k in g  lo t  a r e a . , T h e  m o n i to r in g  d a ta  s h o w  
c o iic e n tra t io n s  o f  s u lfa te  (so lu b le )  f r o m  710 to  1782  m g / L  w h ile  c o n c e n tra t io n s  o f  m e r c u r y  
w i th  o n ly  th r e e  e x c e p tio n s  h a v e  b e e n  b e lo w  th e  g r o u n d w a te r  q u a h ty  s t a n d a r d  ( ra n g e  f ro m  
0.24 to  1.1 u g / L  b y  c o m p a r is o n  to  th e  g r o u n d w a te r  q u a l i ty  s t a n d a r d  o f  0 .7  u g /L ) .  A lso , 
te s t in g  fo r  V O C s in d ic a te s  th a t  V O C s  a re  n o t  p r e s e n t  w i th in  th e  c a lc iu m  s u lfa te  a n d  th e  
m a te r ia l ,  th e re fo re , is  n o t  a  s o u rc e  o f  V O C s.

T h e  c a lc iu m  s u lfa te  is  c u r r e n t ly  c o v e re d  w i th  a s p h a l t  w i th in  th e  p a r k in g  lo t  a re a , a n d  a n  IR M  
c o n s is t in g  o f  g e o te x tile  a n d  s to n e  is  in  p la c e  a lo n g  th e  r iv e r b a n k  to  p r e v e n t  e ro s io n  a n d  
m it ig a te  p o te n t ia l  m ig r a t io n  o f  m e r c u r y  in to  th e  r iv e r . T h e  c o n d i t io n  o f  th e  a s p h a l t  a n d  IR M  
a re  in s p e c te d  q u a r te r ly  a n d  r e p a i r s  a r e  m a d e  if  n e c e s s a ry . B a se d  o n  c u r r e n t  c o n d i t io n s  a t  th e  
S ite , w i th  th e  IR M  in  p la c e  a n d  th e  p a r k in g  lo t  p a v e m e n t  m a in ta in e d ,  th e  c a lc iu m  s u lfa te  is 
n o t  a  s o u rc e  o f  C O C s to  g r o u n d w a te r ,  s u r fa c e  w a te r ,  o r  s e d im e n t  v ia  e ro s io n  a n d  s e d im e n t  
t r a n s p o r t .

3.2  S ite  C om poun ds o f C oncern (COC)

A s a  r e s u l t  o f  p a s t  s ite  in v e s t ig a t io n s  a n d  th e  e v a lu a t io n  o f  th e  n a tu r e  a n d  e x te n t  o f  
c o n ta m in a t io n  a t  th e  S ite , th e  C O C s  r e la te d  to  th e  e le m e n ts  o f  th e  s u p p le m e n ta l  w o r k  h a v e  
b e e n  e s ta b lis h e d . ,

P r e s e n te d  b e lo w  is  a  s u m m a ry  o f  C O C s  a t  th e  S ite  b y  m e d iu m .
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3.2.1 Surface and Subsurface Soil

T h e  r e s u l ts  f r o m  te s t in g  o f  150 s a m p le s  f r o m  th e  R I a n d  R FI s a m p l in g  a re  d is c u s s e d  in  d e ta i l  
in  th e  S ite -W id e  C S R  a n d  s h o u ld  b e  r e f e r e n c e d  fo r  a d d i t io n a l  in fo rm a tio n . In  g e n e ra l ,  th e  
d a ta  in d ic a te  th a t  e x c e e d e n c e s  o f  th e  a p p l ic a b le  S C G s (6 N Y C R R  P a r t  375 C le a n u p  L ev e ls )  
fo r  m e r c u r y  a re  d is t r ib u te d  in  s h a l lo w  so ils  o v e r  m o s t  o f  th e  S ite . E x c e e d a n c e s  fo r  o th e r  
c o m p o u n d s  a n d  m e ta ls , in c lu d in g  P A H s , P C B s, a rs e n ic  a n d  c o p p e r  h a v e  b e e n  id e n t i f ie d  in  
m o re  lo c a liz e d  a r e a s  o f  th e  S ite .

T h e  r e s u l ts  o f  s u b s u r f a c e  s a m p l in g  ( to ta l  o f  202  s a m p le s )  in d ic a te  th a t  b e n z e n e  is  th e  o n ly  
V O C  d e te c te d  in  s u b s u r f a c e  s a m p le s  a t  c o n c e n tra t io n s  a b o v e  i ts  C o m m e rc ia l  o r  I n d u s t r ia l  
S C G . A  n u m b e r  o f  S V O C s (aU P A H  c o m p o u n d s )  e x c e e d e d  th e i r  r e s p e c t iv e  C o iru n e rc ia l  o r  
In d u s t r ia l  S C G s a t  f iv e  lo c a tio n s , in c lu d in g  th e  w a r e h o u s e / w a t e r  f i l t r a t io n  fa c ili ty  in  th e  
n o r th w e s t  c o rn e r  o f  th e  S ite , th e  w a s te w a te r  t a n k  fa rm , th e  e n g in e e r in g  o ffice s  a n d  th e  t r u c k  
sca le . T h e  c o n c e n tra t io n s  o f  th e  s ite -sp e c if ic  S V O C s a lp h a -p ic o l in e ,  b e ta -p ic o lin e  a n d  
p y r id in e  i n  th e  s u b s u r f a c e  s a m p le s  w e re  g e n e ra l ly  n o n - d e te c t  to  le s s  th a n  1  m g / k g ,  a n d  
e x c e e d e d  10 p p m  a t  n o  m o r e  th a n  th re e  lo c a tio n s . T h e  P C B  A ro c lo r  1254 w a s  d e te c te d  in  
s u b s u r f a c e  so il  s a m p le s ;  i ts  c o n c e n tr a t io n  e x c e e d e d  th e  C o m m e rc ia l  S C G  a t  f iv e  lo c a tio n s . A s  
w i th  th e  s h a l lo w  so il  s a m p le s  th e  o n ly  m e ta l  w i th  w id e s p r e a d  e x c e e d a n c e s  o f  th e  S C G s w a s  
m e rc u ry . A rs e n ic , b a r iu m , c a d m iu m , c o p p e r  a n d  le a d  w e r e  th e  o n ly  o th e r  m e ta ls  d e te c te d  in  
s u b s u r f a c e  s o il  a t  c o n c e n tra t io n s  a b o v e  th e i r  r e s p e c t iv e  S C G s, w i th  e x c e e d a n c e s  o c c u r r in g  in  
r e la t iv e ly  fe w , lo c a liz e d  a re a s .

S p e c ia t io n  fo r  m e r c u r y  w a s  p e r f o r m e d  d u r in g  th e  R FI fo r  f u r th e r  c h a ra c te r iz a t io n  o f  th e  f o rm  
o f m e r c u r y  p r e d o m in a n t  a t  th e  S ite . F o r  th e  so ils  a t  th e  S ite , th e  p r e d o m in a n t  fo rm s  o f  
m e r c u r y  w e re  th e  h ig h ly  c o m p le x e d  a n d  m in e r a l ly - b o u n d  f o rm s  (F4 a n d  F5 f ra c t io n s ) , 
in d ic a t in g  a  h ig h  le v e l o f  im m o b il i ty . M e th y l  m e r c u r y  w a s  f o u n d  in  v e ry  lo w  p r o p o r t io n s  
(m a x im u m  o f 0 .035% ).

3.2.2 Parking Lot -  Area B (Calcium Sulfate)

T h e  in v e s t ig a t io n s  o f  th e  p a r k in g  lo t  a r e a  (C o rn e rs to n e , A p r i l  2010) a n d  a d ja c e n t  r iv e r b a n k  
a r e a  (A rc a d is  2001) d e l in e a te d  th e  la te r a l  a n d  v e r t ic a l  e x te n t  o f  c a lc iu m  s u lfa te  m a te r ia l .  
B a se d  o n  th e  d e l in e a t io n  w o rk , th e  v o lu m e  o f c a lc iu m  s u lfa te  m a te r ia l  u n d e r ly in g  th e  p a r k in g  
lo t  a n d  th e  a d ja c e n t  r iv e r b a n k  is  c a lc u la te d  a t  a p p r o x im a te ly  22 ,000  c u b ic  y a r d s .  T h e  c a lc iu m  
s u lfa te  c o n ta in s  m e r c u r y  a t  c o n c e n tra t io n s  r a n g in g  f ro m  1.1 to  1 ,900  m g / k g .  V O C s  w e r e  n o t  
e v id e n c e d  in  th e  d a ta .  B a se d  o n  th e  d a ta  c o lle c te d  d u r in g  th e s e  in v e s t ig a t io n s  a n d  b a s e d  o n  
th e  g r o u n d w a te r  m o n ito r in g , m e r c u r y  is  p r e s e n t  p r im a r i ly  in  a n  in s o lu b le  f o r m  a n d  th e  
g r o u n d w a te r  d a ta  (i.e., g e n e ra l ly  le s s  t h a n  th e  g r o u n d w a te r  q u a h ty  s ta n d a r d )  in d ic a te s  if  is 
n o t  a  s ig n if ic a n t  s o u rc e  o f  d is s o lv e d  m e r c u r y  to  s u r r o u n d in g  so ils , g r o u n d w a te r ,  o r  s u r fa c e  
w a te r .
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3.2.3 SPDES Lagoon

S a m p le s  o f  S P D E S  la g o o n  s o lid s  c o lle c te d  d u r in g  th e  R F I in d ic a te  t h a t  th e  s o lid s  c o n ta in  lo w  
le v e ls  o f  P A H s  a n d  m e ta ls . M e rc u ry  s p e c ia t io n  p e r f o r m e d  o n  o n e  s a m p le  o f  th e  S P D E S  
la g o o n  s e d im e n t  in d ic a te d  th e  p r e d o m in a n t  f r a c t io n  w a s  F3, o rg a n ic , a l th o u g h  m e th y l  
m e r c u r y  r e p r e s e n te d  o n ly  0.009%  o f th e  to ta l  m e r c u r y  m e a s u r e d .  W a te r  s a m p le s  h a v e  b e e n  
c o lle c te d  f ro m  th e  S P D E S  la g o o n  fo r  c o m p lia n c e  w i th  th e  S P D E S  p e rm it ,  a n d  E L T  H a r r im a n  
h a s  im p le m e n te d  b o th  te m p o r a r y  a n d  p e r m a n e n t  t r e a tm e n t  s y s te m s  fo r  c o m p lia n c e  w i th  th e  
S P D E S  p e rm it .

3.2.4 Groundwater

C O C s c o n s is t in g  o f  b e n z e n e , to lu e n e , e th y lb e n z e n e , x y le n e  (c o lle c tiv e ly  id e n t i f ie d  a s  BTEX 
c o m p o u n d s ) ,  c h lo ro b e n z e n e , p y r id in e ,  a lp h a -p ic o l in e ,  2- a m in o p y r id in e  a n d  m e r c u r y  w e re  
d e te c te d  in  c e r ta in  o n -s ite  g r o u n d w a te r  s a m p le s . B e n z e n e  is  p r e s e n t  a t  v a r io u s  s a m p l in g  
lo c a tio n s  w h ic h  d e f in e  th e  g r o u n d w a te r  p lu m e , a n d  a t  th e  h ig h e s t  c o n c e n tra t io n s . B e n z e n e  
h a s , th e re fo re , b e e n  r o u t in e ly  u s e d  a s  a  g r o u n d w a te r  s u r r o g a te  a t  th e  S ite . C o n c e n tra t io n s  
a b o v e  g r o u n d w a te r  q u a l i ty  s t a n d a r d s  r e m a in  in  th e  a r e a  o f th e  fo rm e r  m a in  p la n t  o p e ra t io n s  
a s  a  r e s u l t  o f  c o n ta m in a t io n  p r e s e n t  in  th e  lo w -p e rm e a b i l i ty  so ils . H o w e v e r ,  b o th  th e  
g r o u n d w a te r  e x tra c t io n  a n d  t r e a tm e n t  IR M  a n d  th e  b io s p a r g in g  s y s te m  h a v e  b e e n  s h u t  d o w n  
w i th  N Y S D E C  a p p ro v a l ,  a n d  g r o u n d w a te r  te s t in g  s in c e  2008 h a s  c o n s is te n t ly  d e m o n s t r a te d  
th a t  d o w n - g r a d ie n t  g r o u n d w a te r  q u a l i ty  rp e e ts  s t a n d a r d s  d u e  to  n a tu r a l  d e g r a d a t io n  o f 
r e s id u a l  c o n ta m in a tio n .

3.2.5 Surface Water (West Branch of the Ramapo River)

S u rfa c e  w a te r  h a s  b e e n  c h a ra c te r iz e d  a s  a  p a r t  o f  th e  R I, a n d  a  s u p p le m e n ta l  in v e s t ig a t io n  
p e r f o r m e d  b y  th e  N Y S D E C  sp e c if ic a lly  fo c u s e d  o n  a n y  m e r c u r y  im p a c ts  to  s u r fa c e  w a te r .  
T h e  R I d id  n o t  in d ic a te  d if fe re n c e s  in  u p s t r e a r n  a n d  d o w n s t r e a m  w a te r  q u a l i ty  a n d  
c o n c lu d e d  th a t  th e  S ite  h a d  n o  m e a s u ra b le  im p a c t  o n  w a te r  q u a l i ty  w i th in  th e  W e s t  B ra n c h  
o f  th e  R a m a p o  R iv e r. T h e  m e r c u r y  in v e s t ig a t io n  b y  N Y S D E C  g e n e ra lly  in d ic a te d  s im ila r  
f in d in g s ,  h o w e v e r ,  th e  h ig h e s t  c o n c e n tr a t io n  o f m e rc u ry ,  a lb e i t  b e lo w  th e  th e n  se le c te d  S C G , 
w a s  r e p o r te d  a t  th e  o u tfa l l  to  th e  S ite 's  g r o u n d w a te r  t r e a tm e n t  s y s te m  d is c h a rg e  (n o  lo n g e r  
p re s e n t) .  A s  a  r e s u l t ,  th e  N Y S D E C  a ls o  c o n d u c te d  a  f i s h  s tu d y  w i th in  th e  W e s t  B ra n c h  o f  th e  
R a m a p o  R iv e r  a n d  c o n c lu d e d  th a t  c o n c e n tra t io n s  o f  m e r c u r y  d e te c te d  in  th e  f is h  s a m p le s  
w e re  b e lo w  th e  f is h  c o n s u m p t io n  a d v is o r y  le v e l o f  1,000  n g /  g , b u t  p o te n t ia l ly  p r e s e n t  a  r is k  
to  b i r d s  a n d  w ild life  in  th e  r iv e r , a l th o u g h  th e  s o u rc e  o f  th e  m e rc u ry  c o u ld  n o t  b e  d e f in e d .

3.2.6 Sediment

S e d im e n t  s a m p le  c h a ra c te r iz a t io n  p e r f o r m e d  fo r  th e  R I a n d  in  th e  N Y S D E C 's  s u p p le m e n ta l  
m e rc u ry  in v e s t ig a t io n  g e n e ra l ly  in d ic a te  c o m p a ra b le  if  n o t  g e n e ra l ly  h ig h e r  c o n c e n tra t io n s  
o f S V O C s, m e ta ls , a n d  T P H  u p s t r e a m  in  th e  W e s t  B ra n c h  o f th e  R a m a p o  R iv e r  th a n  w e re  
d e te c te d  in  s a m p le s  c o lle c te d  f r o m  th e  d o w n s t r e a m  s a m p l in g  lo c a tio n s . M e rc u ry  w a s  
d e te c te d  in  th e  s e d im e n t  in  th e  u p s t r e a m  a n d  d o w n s t r e a m  lo c a tio n s  a t  s im ila r  le v e ls .
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a l th o u g h  s l ig h t ly  le s s  in  th e  u p s t r e a m  lo c a tio n s .  T h e  h ig h e s t  d e te c te d  c o n c e n tr a t io n  a d ja c e n t  
to  th e  S ite  s u g g e s te d  th e  p o s s ib i l i ty  o f  s o m e  lo c a liz e d  in f lu e n c e  o n  m e r c u r y  c o n c e n tr a t io n s ,  
a l th o u g h  a l l  o f  th e 'v a lu e s  a re  b e lo w  th e  N Y S D E C 's  R O D  s e le c te d  SC G .

3.2.7 Off-Site Soil

T h e  r e s u l ts  o f  o ff-s ite  so il  s a m p le s  c o lle c te d  a n d  a n a ly z e d  fo r  m e rc u ry  a n d  P C B s o n  th e  
a d ja c e n t  A v o n  P a rc e l  a n d  V illa g e  o f  H a r r im a n  p r o p e r ty  in d ic a te  t h a t  o n ly  m e r c u r y  w a s  
d e te c te d  a t  lo w  le v e ls  a s  p r e v io u s ly  d is c u s s e d . P C B s w e r e  n o t  d e te c te d  d u r in g  th e  o ff-s ite  s o il  
in v e s t ig a t io n .

3.3  Previous R em edial an d  Response A ctions

T h e  S ite  h a s  b e e n  s u b je c t to  th e  im p le m e n ta t io n  o f  v a r io u s  r e m e d ia l  a n d  r e s p o n s e  a c t io n s  
u n d e r  th e  N e w  Y o rk  S ta te  In a c tiv e  H a z a r d o u s  W a s te  D is p o s a l  S ite  p r o g r a m , in c lu d in g  IR M s 
a n d  f in a l  r e m e d ie s  d e s c r ib e d  b e lo w , a s  w e ll  a s  c e r ta in  o th e r  r e m e d ia l  a c tio n s .

A n  IR M  w a s  im p le m e n te d  a t  th e  Site- s ta r t in g  in  1990 , w h ic h  c o n s is te d  o f  g r o u n d w a te r  
e x tra c t io n  a n d  t r e a tm e n t .  A f te r  d o c u m e n t in g  d e c l in in g  V O C  c o n c e n tr a t io n s  w i th in  th e  
e x tr a c te d  g r o u n d w a te r ,  a s  w eU  a s  d e c re a s e d  w e l l  e ff ic ie n c ie s  a n d  p u m p in g  r a te s  f r o m  th e  
re c o v e ry  w e lls , o p e r a t io n  o f  th e  IR M  w a s  s u s p e n d e d  in  2004  in  f a v o r  o f  o n -g o in g  o p e r a t io n  
o f  a n  a l te rn a t iv e  b io s p a r g e  s y s te m , w i th  th e  a p p r o v a l  o f  th e  N Y S D E C .

A  b io s p a rg e  s y s te m  w a s  in s ta l le d  in  O c to b e r  2002, a n d  w a s  o p e r a te d  u n t i l  S e p te m b e r  2008. 
T h is  s y s te m  w a s  s h u t  d o w n  in  a c c o rd a n c e  w i th  th e  N Y S D E C -a p p ro v e d  S u p p le m e n ta l  
R e m e d ia l  A c tio n  W o rk  P la n  ( H y d ro Q u a l  2008). G r o u n d w a te r  s a m p l in g  a n d  a n a ly s e s  
p e r f o r m e d  a s  p a r t  o f  th e  a p p r o v e d  w o r k  p la n  a n d  c o n t in u in g  to  d a te ,  c o n s is te n t ly  
d e m o n s tr a te  th a t  g r o u n d w a te r  im p a c ts  a re  r e s t r ic te d  to  th e  S ite  a n d  th a t  s a m p le s  c o lle c te d  
f ro m  p e r im e te r  s e n t in e l  w e l ls  m e e t  S C G s.

R e m e d ia l  a c t io n s , in  a c c o rd a n c e  w i th  th e  s e le c te d  r e m e d y  d e ta i le d  in  th e  R O D  th a t  w a s  
is s u e d  b y  th e  N Y S D E C  in  M a rc h  1997, h a v e  a ls o  b e e n  im p le m e n te d  a t  th e  S ite . W o rk  in c lu d e d  
d r u m  a n d  c o n ta m in a te d  so il  s o u rc e  m a te r ia ls  re m o v a l ,  a n d  th e  in je c tio n  o f  O x y g e n  R e le a se  
C o m p o u n d  (O R C ) a s  f u r th e r  d e s c r ib e d  in  th e  S ite -W id e  C S R  (2011).

O v e r  th e  y e a r s  2002 th r o u g h  2005, a  n u m b e r  o f  a c t iv it ie s  w e r e  c o m p le te d  o n  th e  n o r th e r n  
s id e  o f  th e  S P D E S  la g o o n , in c lu d in g  th e  in s ta l la t io n  a n d  s a m p l in g  o f  m o n i to r m g  w e lls  a n d  
so il b o r in g s  a n d  a  b io s p a rg e  s y s te m  th a t  w a s  o p e r a te d  fo r  tw o  y e a rs . In  a d d i t io n ,  a n  IR M  fo r  
e ro s io n  c o n tro l  w a s  in s ta l le d  a lo n g  th e  s t r e a m  b a n k  o f  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r , 
c o n s is t in g  o f s ta p le d  g e o te x tile  w i th  a n  o v e r ly in g  g ra v e l  c o v e r . T h e  IR M  s e rv e s  a s  a  c o n tro l  
m e a s u r e  a g a in s t  th e  p o te n t ia l  fo r  e ro s io n  o f  c a lc iu m  s u lfa te  m a te r ia l  a n d  to  f u r th e r  p r e v e n t  
a n y  m ig r a t io n  o f m e rc u ry  in to  th e  r iv e r .  T h e  IR M  w a s  e n h a n c e d  b y  re p la c in g  p o r t io n s  o f  th e  
g ra v e l  la y e r  w i th  h e a v ie r  r ip - r a p  m a te r ia l  fo l lo w in g  a  f lo o d in g  e v e n t  tn  A p r i l  2007. T h e  IR M  
is s u b je c t to  r o u t in e  in s p e c t io n s  a n d  m a in te n a n c e  a n d  h a s  p e r f o r m e d  e ffe c tiv e ly , in c lu d in g  
w e a th e r in g  s e v e ra l  e x tre m e  e v e n ts  s in c e  2007.
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4  SUPPLEMENTAL REMEDIAL INVESTIGATION_________

4.1 In ve s tig a tio n  A ctiv ities

T h e  S u p p le m e n ta l  R l in c lu d e d  th e  c o lle c tio n  o f  a d d i t io n a l  so il, s e d im e n t ,  a n d  s u r fa c e  w a te r  
s a m p le s  a s  c a lle d  fo r  in  th e  N Y S D E C  a p p r o v e d  S u p p le m e n ta l  R I /F S  W o rk  P la n . T h is  w o r k  
is d e s c r ib e d  in  th e  fo l lo w in g  s e c tio n s  b a s e d  o n  th e  a re a s  a n d  m e d ia  w h e r e  th e . w o r k  w a s  
p e r fo rm e d .

4.1.1 R am apo R iver S tream  B ank Soil, S urface  W a te r  an d  S e d im e n t

A d d i t io n a l  in v e s t ig a t io n  o f  s u r fa c e  w a te r ,  s e d im e n ts ,  a n d  s t r e a m  b a n k  so ils  h a s  b e e n  
c o n d u c te d  in  th e  v ic in ity  o f  th e  S ite  in  a n d  a lo n g  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r.

S e d im e n t, s u r fa c e  w a te r ,  a n d  r iv e r b a n k  so il  s a m p le  lo c a tio n s  w e r e  s e t  a lo n g  s e v e n  (7) 
t r a n s e c ts  to  p r o v id e  c o - lo c a te d  d a ta  fo r  c o m p a ra t iv e  p u rp o s e s .  E a c h  t r a n s e c t  w a s  p la n n e d  to  
c o n s is t  o f  s a m p le  lo c a tio n s  a lo n g  e a c h  s id e  o f  th e  s t r e a m  b a n k  (2 s a m p le s  d e s ig n a te d  b y  th e  
p re f ix  R B N -X  o r  RBS-X r e p r e s e n t in g  r iv e r  b a n k  n o r th  a n d  s o u th ,  re s p e c tiv e ly ) , a  s a m p le  
lo c a tio n  fo r  th e  s t r e a m  s e d im e n t  (1 s a m p le  d e s ig n a te d  RRX-S) a n d  a  c o - lo c a te d  s u r fa c e  w a te r  
s a m p le  (1 s a m p le  d e s ig n a te d  R R X -W ), w i th  "x "  r e p r e s e n t in g  th e  t r a n s e c t  n u m b e r .  T ra n s e c ts  
w e re  e s ta b l is h e d  g e n e ra l ly  a t  200 fo o t  in te rv a ls ,  s ta r t in g  f r o m  th e  n o r th w e s t  c o rn e r  o f  th e  S ite , 
d o w n s t r e a m  o f  th e  p o in t  a t  w h ic h  th e  e f f lu e n t  f ro m  th e  O C S D  #1  w a s te w a te r  t r e a tm e n t  p la n t  
d is c h a rg e s  to  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  (w h ic h  is  a p p r o x im a te ly  20 fe e t  u p s t r e a m  
o f th e  S ite  b o u n d a r y ) ,  to  a p p ro x im a te ly  1 ,200  fe e t  d o w n s t r e a m  o f  th a t  p o in t ,  a s  s h o w n  o n  
F ig u re  4-1.

A s  in d ic a te d  o n  F ig u re  4-1 b y  s h a d e d  s y m b o ls , s t r e a m  b a n k  s a m p le s  o n  th e  n o r th  s id e  o f  th e  
c re e k  (s a m p le  lo c a tio n s  R B N -2  th r o u g h  R B N -7), a s  w eU  a s  o ff-s ite  s a m p le  lo c a tio n s  O P N -2  
th r o u g h  O P N -4 , d is c u s s e d  f u r th e r  b e lo w , w e re  n o t  c o lle c te d  a s  a  p a r t  o f  th e  in i t ia l  
S u p p le m e n ta l  R l a c tiv itie s . D e s p ite  r e p e a te d  r e q u e s t s  b y  th e  C o rp o ra te  D e fe n d a n ts  fo r  
access , a c c e ss  to  th e s e  o ff-s ite  s a m p l in g  lo c a tio n s  w a s  d e n ie d  b y  th e  p r o p e r ty  o w n e r .  T h e  
N Y S D E C  w a s  n o t i f ie d  a n d  w a s  a s k e d  to  a s s is t  in  f a c i l i ta t in g  ac c e ss  to  th e s e  o ff-s ite  lo c a tio n s . 
T h e  N Y S D E C  p r o v id e d  a s s is ta n c e  a n d  acc e ss  w a s  g r a n te d  o n  J u n e  9, 2015. T h e  o ff-s ite  
in v e s t ig a t io n  to  th e  n o r th  w a s  th e n  c o m p le te d  o n  J u n e  25, 2015, a n d  th e  r e s u l ts  a re  p r o v id e d  
in  A d d e n d u m  N o . 1 to  th is  R e v is e d , S u p p le m e n ta l  R e m e d ia l  I n v e s t ig a t io n  R e p o r t  (see  
A p p e n d ix  F). L o c a tio n s  R B N -1 a n d  O P N -1  w e re  c o lle c te d  a s  th e s e  lo c a tio n s  w e r e  w i th in  th e  
N Y S D O T  r ig h t-o f -w a y .

O th e r  c h a n g e s  r e la t iv e  to  th e  s a m p le  lo c a tio n s  in c lu d e d  s h if t in g  th e  p r o p o s e d  lo c a tio n s  o f 
R B N -1 a n d  RBS-1 to  lo c a tio n s  n e a r  th e  b r id g e  a b u tm e n t  d u e  to  th e  s u s p e c te d  p re s e n c e  o f 
s t r u c tu r a l  f ill a n d  n o  e a s y  a c c e ss  fo r  a  C e o P ro b e  r ig , a n d  s h if t in g  o f  t r a n s e c t  7  a p p ro x im a te ly  
80 fe e t  to  th e  w e s t  o f th e  o r ig in a lly  p r o p o s e d  lo c a t io n  d u e  to  th e  p re s e n c e  o f  w e t la n d s ,  a  fen ce , 
a n d  h e a v y  v e g e ta t io n . T h e se  c h a n g e s  w e re  c o n f irm e d  in  th e  f ie ld , a n d  v ia  a  s u b s e q u e n t  
Ju ly  16, 2014 e m a il , w i th  th e  N Y S D E C  r e p r e s e n ta t iv e  w h o  w a s  p r e s e n t  a t  th e  s ite  o n  Ju ly  15,
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w e re  lo c a te d  in  th e  f ie ld  w i th  a  h a n d  h e ld  G P S  u n i t  a n d  th e  f in a l  lo c a t io n s  a re  i l lu s t r a te d  in  
F ig u re  4-1. S o il s a m p le s  w e r e  c o lle c te d  o n  Ju ly  15 a n d  16, 2014.

R iv e rb a n k  so il s a m p le s  w e r e  g e n e ra l ly  c o lle c te d , a t '0 -2 " ,  2 " -6 " , a n d  1 8 "-2 4 " in te r v a ls  b e lo w  
g r o u n d  s u r fa c e  (b g s), a s  fe a s ib le , u s in g  a  G e o P ro b e  r ig . S a m p le s  fo r  la b o r a to r y  a n a ly z e s  w e r e  
o b ta in e d  in  d is p o s a b le  a c e ta te  s le e v e s  a n d  c o m p o s i te d  f r o m  th e  in te rv a ls  id e n t i f ie d  a b o v e  
in to  g la s s w a re  o r  E n c o re  s a m p le r s  p r o v id e d  b y  th e  la b o ra to ry . P e r  a g r e e m e n t  w i th  th e  
N Y S D E C  re p re s e n ta t iv e  i n  th e  f ie ld , a n d  c o n f irm e d  v ia  e m a il  d a te d  J u ly  1 6 ,2 0 1 4 , th e  s a m p le s ' 
a t  R B N -1  a n d  RBS-1 w e r e  c o lle c te d  w i th  a  h a n d  a u g e r  a s  th e  G e o P ro b e  r ig  c o u ld  n o t  a c c e ss  
th e s e  lo c a tio n s .

T h e  c o lle c tio n  o f s e d im e n t  a n d  s t r e a m  s a m p le s  w a s  p o s tp o n e d  u n t i l  Ju ly  2 3 ,2 0 1 4  to  a l lo w  th e  
w a te r  d e p th  a n d  v e lo c ity  o f  th e  s t r e a m  to  d im in is h  fo llo w in g  r a in  e v e n ts . A  r e p r e s e n ta t iv e  
o f  th e  N Y S D E C  w a s  o n -s i te  d u r in g  th e  s a m p l in g  a n d  th e  fo l lo w in g  c h a n g e s  w e r e  m a d e  b a s e d  
u p o n  th e  S ite  c o n d it io n s :

•  C o n s is te n t  w i th  th e  RBS7 re lo c a tio n , th e  s u r fa c e  w a te r /  s e d im e n t  s a m p le  lo c a t io n  R R 7 
w a s  s h i f te d  a p p ro x im a te ly  80 fe e t  w e s t  ( u p s tre a m )  o f  th e  o r ig in a l ly  p r o p o s e d  lo c a t io n  
to  m a in ta in  th e  lo c a t io n  w i th in  th e  t r a n s e c t  w i th  th e  o th e r  c o r r e la t in g  r iv e r b a n k  
lo c a tio n s .

•  S a m p lin g  lo c a t io n  R R 4 w a s  s h i f te d  a p p ro x im a te ly  30  fe e t  e a s t  ( d o w n s tr e a m )  o f  th e  
o r ig in a lly  i n te n d e d  lo c a tio n  d u e  to  s a fe ty  re a s o n s .  T h e  w a te r  in  th e  s t r e a m  w a s  a b o v e  
th e  w a is ts  o f  th e  s a m p l in g  c r e w  a n d  g e t t in g  d e e p e r  a s  th e y  a p p r o a c h e d  th e  in te n d e d  
lo c a tio n  f ro m  d o w n s tr e a m , m o v in g  u p s t r e a m . A f te r  a s s e s s in g  a l te rn a t iv e s ,  i t  w a s  
a g r e e d  th a t  th e  s a fe s t  a p p r o a c h  w a s  to  c o lle c t th e  s a m p le  a t  th e  a g r e e d  u p o n  lo c a tio n .

•  D u e  to  th e  c o a rs e  n a tu r e  o f  th e  s t r e a m  b e d  ( la rg e  c o b b le s  a n d  s to n e s  g e n e ra l ly  
u n d e r la in  b y  c o a rs e  to  m e d iu m  s a n d ,  l i t t le  f  -  m  g ra v e l) , th e  d if f ic u lty  o f  s a m p le  
c o lle c tio n  in c re a s e d  w ;ith  d e p th .  T h e  s e d im e n t  s a m p le r  w a s  d r iv e n  b e tw e e n  th e  la rg e r  
c o b b le s  (o r th e y  w e r e  p u s h e d  a s id e )  in  o r d e r  to  c o lle c t th e  s a m p le . T h re e  to  f iv e  
a t te m p ts  w e r e  m a d e  a t  e a c h  lo c a tio n  in  o r d e r  to  o b ta in  f o u r  s a m p le s  a t  6 in c h  in te rv a ls  
to  th e  in te n d e d  d e p th  o f  24 in c h e s . A t  lo c a t io n  RR 3, th r e e  s a m p le s  w e re  p o s s ib le  to  a  
d e p th  o f  18" b e lo w  th e  s t r e a m  b e d .  A f te r  f iv e  a t te m p ts  a t  lo c a tio n  R R 5, o n ly  o n e  
s a m p le  w a s  o b ta in e d  f ro m  0-6" in te rv a l .  W ith  th e  e x c e p t io n  o f  R R l (b o tto m  d e p th  o f 
th e  s e c o n d  s a m p le  r e a c h e d  8" ) , tw o  s a m p le s  w e re  o b ta in e d  f r o m  th e  r e m a in in g  
lo c a tio n s  to  a  d e p th  o f  12 "  b e lo w  th e  s t r e a m  b e d .

I t  w a s  a g r e e d  th a t  s a m p le s  c o lle c te d  p e r  th e  c h a n g e s  a b o v e  w o u ld  m e e t  th e  i n te n d e d  p u r p o s e  
( s a m p lin g  o b jec tiv e )  a n d  th e  a g r e e d  u p o n  c h a n g e s  w e re  s u m m a r iz e d  in  a  J u ly  2 5 ,2 0 1 4  e m a il  
to  N Y S D E C .

N o  a d d i t io n a l  a re a s  o f  s e d im e n t  d e p o s i t io n  w e re  id e n t i f ie d  d u r in g  th e  Ju ly  23 , 2014  s ite  v is i t  
w i th  N Y S D E C  a n d  n o  a d d i t io n a l  s a m p l in g  lo c a tio n s  w e re  id e n t i f ie d . In  a c c o rd a n c e  w i th  
p r o c e d u r e s  d e s c r ib e d  in  th e  S u p p le m e n ta l  R I /F S  W o rk  P la n , s a m p H n g  w i th in  th e  W e s t  
B ra n c h  o f  th e  R a m a p o  R iv e r  b e g a n  a t  th e  d o w n s t r e a m  lo c a tio n s  a n d  c o n t in u e d  u p s t r e a m
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w ith  su rfa c e  w a te r  s a m p le s  c o lle c te d  f i r s t  ( f ro m  th e  u p s t r e a m  s id e  o f  th e  f ie ld  te c h n ic ia n  
c o lle c tin g  th e  s a m p le ) , fo l lo w e d  b y  s e d im e n t  s a m p lin g . S u rfa c e  w a te r  s a m p le s  w e re  c o lle c te d  
f ro m  th e  m id - d e p th  o f th e  w a te r  c o lu r tm  a t  th e  c o r r e s p o n d in g  lo c a tio n s  o f  th e  s e d im e n t  
s a m p le s . S u rfa c e  w a te r  s a m p le s  w e r e  c o lle c te d  d ire c t ly  in to  th e  g la s s w a re  p r o v id e d  b y  th e  
la b o ra to ry .

A s  d e s c r ib e d  a b o v e , th e  s t r e a m  s e d im e n t  w a s  ty p ic a lly  c o a rs e  g r a in e d  a n d  d id  n o t  v a r y  f ro m  
lo c a tio n  to  lo c a tio n  o r  w i th  d e p th .  T h e  o n ly  e x c e p t io n  to  th is  o b s e rv a t io n  w a s  th e  p re s e n c e  
o f  a  g ra y , v e ry  f in e  s a n d  a n d  c la y  la y e r  o b s e r v e d  a t  lo c a t io n s  R R 3 a n d  R R 6 a t  th e  b o t to m  o f 
th e  lo w e s t  s a m p le  in te rv a l . T h is  g ra y  f in e  s a n d  a n d  c la y  a p p e a r s  to  r e p r e s e n t  th e  b o t to m  o f 
th e  s t r e a m  d e p o s i ts  (i.e., a p p e a r s  to  b e  g la c ia lly  d e p o s i te d ) .  S a m p le s  w e re  c o lle c te d  a t  th e  to p  
o f  th is  la y e r  fo r  la b o ra to ry  a n a ly s is . S e d im e n t  s a m p le s  w e re  c o lle c te d  w i th  a  c o re  s a m p le r  
e q u ip p e d  w i th  d is p o s a b le  a c e ta te  s le e v e s  a n d  th e  a l iq u o t  fo r  a n a ly s is  w a s  p la c e d  in to  
g la s s w a re , o r  E n c o re  s a m p le r s  fo r  V O C s , p r o v id e d  b y  th e  la b o ra to ry .

F o U o w in g  c o lle c tio n , e a c h  s a m p le  w a s  la b e le d  w i th  th e  lo c a t io n  p re f ix  a n d  t r a n s e c t  n u m b e r  
(as d e s c r ib e d  a b o v e ) , th e  s a m p le  d e p th  (as  a p p lic a b le )  a n d  s a m p le  d a te .  T h e  s a m p le s  w e re  
s to r e d  o n  ice  p e n d in g  d e liv e ry  u n d e r  c h a in  o f  c u s to d y  to  A c c u te s t  L a b o ra to r ie s , v ia  c o u r ie r .

4.1.1.1 Analytical Parameters

In  a c c o rd a n c e  w i th  th e  a p p r o v e d  w o r k  p la n ,  s e d im e n t  a n d  s u r fa c e  w a te r  s a m p le s  c o lle c te d  
f ro m  th e  u p s t r e a m  (R R l-S  a n d  R R l-W ), tw o  m id - p o in t  (R R 3-S &  R R 3-W  a n d  R R 5-S  &  R R 5- 
W ) a n d  d o w n s t r e a m  (RR7-S a n d  R R 7-W ) t r a n s e c t  lo c a tio n s  w e re  a n a ly z e d  fo r  T a rg e t  
C o m p o u n d  L is t  (TC L) V O C s /S V O C s  a n d  T a rg e t  A n a ly te  L is t (T A L ) m e ta ls . T h e  re m a in in g  
s a m p le s , b o th  s e d im e n t  (RR2-S, R R 4-S, a n d  R R 6-S) a n d  s u r fa c e  w a te r  (R R 2-W , R R 4-W , a n d  
R R 6-W ), w e re  a n a ly z e d  fo r  m e rc u ry .

R iv e rb a n k  so il s a m p le s  o b ta in e d  f r o m  th e  u p s t r e a m  (R B N l-S  a n d  R B S l-S ), tw o  m id p o in t  
(RBS3-S a n d  R B S5-S), a n d  d o w n s t r e a m  (RBS7-S) t r a n s e c t  lo c a tio n s  w e r e  a n a ly z e d  fo r  T C L  
V O C s /S V O C s  a n d  T A L  m e ta ls . T h e  r e m a in in g  s a m p le s  (RBS2-S, RBS4-S a n d  RBS6-S) w e re  
a n a ly z e d  fo r  m e rc u ry .

4.1.2 SPDES Lagoon Berm

A n  in v e s t ig a t io n  o f  th e  so ils  in  th e  a re a s  a ro x m d  a n d  a d ja c e n t  to  th e  S P D E S  la g o o n  w a s  
c o n d u c te d  to  e v a lu a te  th e  e f fe c tiv e n e s s  o f  th e  S P D E S  la g o o n  in  p r e v e n t in g  m e r c u r y  f ro m  
e n te r in g  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r.

S o il s a m p le s  w e re  ta k e n  o n  a n  a p p r o x im a te  5 0 -fo o t g r id  a lo n g  th e  a r e a  b e tw e e n  th e  S P D E S  
la g o o n  b e r m  a n d  th e  W e s t B ra n c h  o f  th e  R a m a p o  R iv e r , a s  s h o w n  o n  F ig u re  4-2 . T h e  s a m p le  
in te rv a ls  a re  ta r g e te d  to  a s s e s s  p o te n t ia l  c o n ta m in a n t  t r a n s p o r t  f ro m  s u r fa c e  w a te r  ru n o f f , 
s e e p a g e , o r  s u b s u r fa c e  f lo w . A s  s u c h , su r f ic ia l  so il  s a m p le s  w e re  c o lle c te d  f r o m  e a c h  o f th e  
s a m p lin g  lo c a tio n s  a lo n g  th e  le n g th  o f  th e  S P D E S  la g o o n 's  b e rm , a p p ro x im a te ly  1 / 3 r d  o f  th e  
w a y  d o w n , w h e re  th e  p h re a t ic  s u r fa c e  w o u ld  b e  a n t ic ip a te d  to  d e v e lo p  w h e n  th e  S P D E S  
la g o o n  is  a t  c a p a c ity . I n  a d d i t io n ,  a  s e t  o f  s a m p le s  w e r e  ta k e n  a t  th e  to e  o f  th e  b e r m , w h e r e
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s e e p a g e  f r o m  th e  S P D E S  la g o o n  w o u ld  h a v e  m o s t  l ik e ly  m a n if e s te d ,  if  i t  w e r e  to  h a v e  
o c c u r re d .

S o il s a m p le s  c o lle c te d  a t  th e  b a s e  o f  th e  S P D E S  la g o o n  b e r m  w e r e  o b ta in e d  w i th  a  G e o p ro b e  
r ig  a t  th e  t a r g e t  d e p th  in te rv a ls :  0-2" b g s  (a f te r  r e m o v a l  o f  o b v io u s  o rg a n ic  m a t te r  [e .g ., g ra s s ]  
o r  o th e r  n o n - s o d  m a te r ia l  [e .g ., p a v e m e n t] ) ,  6" - 12 "  b g s , a n d  a t  d e p th  6"  a b o v e  th e  
g r o u n d w a te r  ta b le . S a m p le s  o b ta in e d  a p p r o x im a te ly  1 /A ^  o f  th e  w a y  d o w n  th e  b e r m  w e re  
c o lle c te d  f ro m  th e  0-2" in te r v a l  w i th  a  d e c o n ta m in a te d  s ta in le s s  s te e l  t ro w e l. N o  
w a s t e / s o u r c e  m a te r ia l  w a s  id e n t i f ie d  d u r in g  sa m p lin g . S a m p le s  fo r  la b o ra to ry  a n a ly s is  w e re  
p la c e d  in  g la s s w a re  o r  E n c o re  s a m p le r s  p r o v id e d  b y  th e  la b o ra to ry  a n d  h e ld  o n  ice  p e n d in g  
d e l iv e ry  to  th e  la b o ra to ry .

T h e  S P D E S  la g o o n  s a m p le  n o m e n c la tu re  id e n t i f ie s  th e  s a m p le s  b y  ty p e  (LS fo r  S P D E S  la g o o n  
so il) , lo c a tio n  n u m b e r ,  d e p th  o f  s a m p le , a n d  th e  d a te  s a m p le  w a s  ta k e n .

4.1.2.1 Analytical Parameters

T h e  s a m p le s  c o lle c te d  f r o m  th e  S P D E S  la g o o n  b e r m  w e re  a n a ly z e d  fo r  T C L  V O C s /S V O C s  
a n d  T A L  m e ta ls .

4.1.3 Off-SiteSoil

S o il s a m p le s  w e re  c o lle c te d  f ro m  th e  o ff-s ite  a r e a  to  th e  s o u th  o f  th e  s ite , a n d  o n e  lo c a t io n  to  
th e  n o r th  o f  th e  s ite , a s  d e p ic te d  o n  F ig u re  4-3. T h e  o b je c tiv e  w a s  to  c o m p le te  th e  o ff-s ite  
s u r f ic ia l  so ils  in v e s t ig a t io n  a s  o r ig in a l ly  c a l le d  fo r  w i th in  th e  N Y S D E C -a p p ro v e d  " P h a s e  II 
R C R A  F a c ility  I n v e s t ig a t io n  W o rk  P la n ,"  (B ro w n  a n d  C a ld w e ll ,  N o v e m b e r ,  2007), o n  
p r o p e r t ie s  fo r  w h ic h  a c c e ss  h a d  n o t  p r e v io u s ly  b e e n  g ra n te d .  S a m p le s  w e re  o b ta in e d  f r o m  
lo c a tio n  O P N l  a s  i t  w a s  lo c a te d  w i th in  th e  N Y S D O T  r ig h t-o f -w a y  a n d  a  r ig h t-o f -w a y  p e r m i t  
w a s  o b ta in e d  f ro m  th e  N Y S D O T  to  c o lle c t th e s e  s a m p le s . S a m p lin g  w a s  c o m p le te d  
p r e v io u s ly  o n  th e  A v o n  P a rc e l  to  th e  s o u th e a s t ,  a n d  th e  V illa g e  o f  H a r r im a n  p r o p e r ty  to  th e  
n o r th w e s t ,  a n d  n o  a d d i t io n a l  s a m p l in g  w a s  r e q u ir e d .  A s  n o te d  p re v io u s ly ,  o b ta in in g  a c c e ss  
to  p r o p e r ty  n o r th  o f  th e  W e s t  B ra n c h  o f th e  R a m a p o  R iv e r  w a s  d e la y e d ,  a n d  lo c a tio n s  O P N 2  
th r o u g h  O P N 4  (see  F ig u re  4-1) c o u ld  n o t  b e  s a m p le d  a s  p a r t  o f  th e  in i t ia l  S u p p le m e n ta l  RI. 
T h e  N Y S D E C  a s s is te d  w i th  o b ta in in g  a c c e ss , w h ic h  w a s  g r a n te d  o n  J u n e  9, 2015 , a n d  th e  
in v e s t ig a t io n  o f  th e  o ff-s ite  p r o p e r ty  to  th e  n o r th  w a s  c o m p le te d  o n  J u n e  2 5 ,2 0 1 5 . T h e  r e s u l ts  
o f  th e  o ff-s ite  in v e s t ig a t io n  to  th e  n o r th  a re  p r o v id e d  in  A d d e n d u m  N o . 1 to  th is  R e v is e d , 
S u p p le m e n ta l  R e m e d ia l  In v e s t ig a t io n  R e p o r t  p r o v id e d  in  A p p e n d ix  F.

T w o  so il  s a m p le s  w e re  c o lle c te d  a t  e a c h  a v a ila b le  o ff-s ite  s a m p l in g  lo c a tio n . T h e  s a m p le s  
w e re  t a k e n  a t  tw o  in te rv a ls ,  0-2" a n d  2 " -2 4 "  b g s . S o il s a m p l in g  w a s  th e n  p e r f o r m e d  in  a  
c o n t in u o u s  m a n n e r ,  to  th e  to p  o f  th e  w a te r  ta b le , a n d  a  t h i r d  s a m p le  w a s  c o lle c te d  f r o m  th e  
6"  in te r v a l  a b o v e  th e  w a te r  ta b le . F in a lly , o n e  a d d i t io n a l  s a m p le  w a s  c o lle c te d  a t  O P N -1  a t  a  
d e p th  ju s t  b e lo w  th e  w a te r  ta b le  w h e r e  b la c k  s ta in in g  a n d  a  p e t r o le u m  o d o r  w e re  n o te d .  N o  
o th e r  v is ib le  o r  o d o r  e v id e n c e  o f  c o n ta m in a t io n  w a s  n o te d  a t  a n y  o f  th e  s a m p le  lo c a tio n s .
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T h e  o ff-s ite  so il s a m p le  n o m e n c la tu re  id e n tif ie s  th e  s a m p le s  b y  lo c a t io n  n u m b e r ,  p o s i t io n  
(O P N  fo r  th e  n o r th e r n  o ff-s ite  p r o p e r ty ,  a n d  O P S  fo r  s o u th e r n  o ff-s ite  p ro p e r t ie s ) ,  d e p t h  o f 
s a m p le , a n d  th e  d a te  s a m p le  w a s  ta k e n .

S a m p lin g  w a s  c o m p le te d  u s in g  a  G e o P ro b e ®  d riU  r ig  a n d  d is p o s a b le  a c e ta te  s le e v e s . 
S a m p le s  fo r  la b o ra to ry  a n a ly s is  w e re  o b ta in e d  f r o m  th e  d e s ig n a te d  in te rv a ls  d e s c r ib e d  
a b o v e , p la c e d  in  la b o ra to ry  p r o v id e d  g la s s w a re ,  a n d  s to r e d  o n  ice  p e n d in g  d e l iv e ry  u n d e r  
c h a in  o f  c u s to d y  to  A c c u te s t  L a b o ra to r ie s , v ia  c o u r ie r .

4.1.3.1 Analytical Parameters

In  a c c o rd a n c e  w i th  th e  N Y S D E C  a p p r o v e d  w o r k  p la n ,  o ff-s ite  so il  s a m p le s  w e re  a n a ly z e d  
fo r  P C B s a n d  m e rc u ry .

4.2  Results o f  th e  S u p p lem e n ta l R em ed ia l In ve s tig a tio n

4.2.1 Ramapo River Stream Bank Soil, Surface Water and Sediment

4.2.1.1 SurfaceWater

S u rfa c e  w a te r  s a m p le s  w e re  c o lle c te d  f r o m  7  lo c a tio n s  a lo n g  th e  W e s t  B ra n c h  o f  th e  R a m a p o  
R iv e r. S a m p le s  c o lle c te d  a t  4 lo c a tio n s  (R R l, R R 3, R R 5 a n d  RR7) w e r e  a n a ly z e d  fo r  T C L  
V O C s, S V O C s a n d  T A L  M e ta ls , a n d  s a m p le s  c o lle c te d  f r o m  th e  3 r e m a in in g  lo c a tio n s  (R R 2, 
R R 4 a n d  R R 6) w e re  a n a ly z e d  fo r  m e rc u ry . T h e  s u r fa c e  w a te r  r e s u l ts  a re  s u m m a r iz e d  in  
T a b le  4-1.

W ith  th e  e x c e p tio n  o f  lo w  le v e ls  o f  b ro m o d ic h lo ro m e th a n e ,  c h lo ro fo rm , a n d  
d ib ro m o c h lo ro m e th a n e , V O C s w e re  n o n - d e te c t  in  th e  s u r fa c e  w a te r  s a m p le s . T h e  d e te c te d  
V O C s a re  b y p r o d u c ts  a s s o c ia te d  w i th  th e  a d d i t io n  o f  c h lo r in e  fo r  d is in fe c t io n  a n d  a re  m o s t  
H kely  o r ig in a t in g  f ro m  th e  w a s te w a te r  t r e a tm e n t  p la n t  lo c a te d  u p s t r e a m  a s  th e s e  a re  n o t  S ite  
r e la te d  c o n s t i tu e n ts .

\

O n e  S V O C , b is (2 -e th y lh e x y l)p h th a la te , w a s  d e te c te d  in  u p s t r e a m  lo c a tio n  R R l. N o  o th e r  
S V O C s w e re  d e te c te d  in  th e  su rfa c e  w a te r  s a m p le s . T h is  o n e  d e te c t io n  w a s  a b o v e  th e  
P a r t  703 S C G , b u t  is  l ik e ly  a n  a r t i f a c t  o f  th e  s e w a g e  t r e a tm e n t  p la n t  d is c h a rg e  a s  i t  is  n o t  a  
S ite  r e la te d  c o n s t i tu e n t .

W ith  th e  e x c e p tio n  o f  c a lc iu m , c o p p e r ,  i ro n , le a d , m a g n e s iu m , m a n g a n e s e ,  s o d iu m , a n d  z in c  
d e te c te d  in  o n e  o r  m o re  s a m p le s , m e ta ls  w e r e  n o n - d e te c t  in  th e  s u r fa c e  w a te r  s a m p le s . 
C o p p e r  a n d  le a d  w e re  d e te c te d  s l ig h tly  a b o v e  th e  a p p l ic a b le  P a r t  703 S u rfa c e  W a te r  C r i te r ia  
(c a lc u la te d  b a s e d  o n  c o n s e rv a tiv e  h a r d n e s s  v a lu e s ,  see  T a b le  4 - lc  fo r  d e ta ils )  o f  7.0  u g /1  a n d  
2.8 u g /1 ,  re s p e c tiv e ly . C o p p e r  w a s  f o u n d  in  o n e  u p s t r e a m  lo c a tio n  (a n d  its  d u p l ic a te  s a m p le )  
a t  c o n c e n tra t io n s  o f  12.8 u g /1  (a n d  14.3 u g /1 )  a n d  le a d  w a s  f o u n d  a t  a  c o n c e n tr a t io n  o f  3.1  
u g /1  a t  lo c a t io n  RR 5. T h e se  tw o  m e ta ls  a re  n o t  S ite  r e la te d  a n d  a re  l ik e ly  a t t r ib u ta b le  to  fill 
m a te r ia ls  u s e d  a lo n g  R o u te  17  a n d / o r  d is c h a rg e  f r o m  th e  u p s t r e a m  w a s te w a te r  t r e a tm e n t  
p la n t .
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U p s t r e a m  c o n c e n tr a t io n s  o f  th e  d e te c te d  V O C s  a n d  m e ta ls  a re  s im ila r  to  th e  d o w n s t r e a m  
c o n c e n tra t io n s ,  w i th  d o w n s t r e a m  c o n c e n tra t io n s  b e in g  g e n e ra l ly  lo w e r  t h a n  th o s e  o b s e r v e d  
u p s t r e a m . C o n s is te n t  w i th  th e  1995 R I (d a ta  c o lle c te d  in  1991), d a ta  sp e c if ic  to  m e r c u r y  
c o lle c te d  d u r in g  th is  R I a ls o  r e p o r te d  n o n -d e te c ta b le  c o n c e n tr a t io n s  a t  a ll  s a m p l in g  lo c a t io n s  
w i th in  th e  R iv e r . S u rfa c e  w a te r  s a m p le s  c o lle c te d  d u r in g  th e  N Y S D E C 's  f is h  s tu d y  s h o w e d  
c o n s is te n t  r e s u l ts  u p s t r e a m  a n d  d o w n s t r e a m  o f th e  S ite  w i th  r e s u l ts  in  a  n a r r o w  r a n g e  o f  1 .04 
to  4 .36  p p t .  T h e  c u r r e n t  a n a ly t ic a l  r e s u l ts  s u p p o r t  p r io r  c o n c lu s io n s  t h a t  th e  s u r fa c e  w a te r  
q u a U ty  d a ta  in d ic a te s  n o  s ig n if ic a n t  im p a c t  o f  th e  S ite  o n  th e  w a te r  q u a l i ty  o f  th e  W e s t  B ra n c h  
o f  th e  R a m a p o  R iv e r.

4.2.1.2 Sediment

S im ila r  to  th e  s u r fa c e  w a te r  s a m p le s ,  s e d im e n t  s a m p le s  w e re  c o lle c te d  f r o m  7 lo c a tio n s  a lo n g  
th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r. S a m p le s  c o lle c te d  a t  4  lo c a tio n s  (R R l, R R 3, R R 5 a n d  
RR7) w e re  a n a ly z e d  fo r  T C L  V O C s, S V O C s a n d  T A L  M e ta ls , a n d  s a m p le s  c o lle c te d  f r o m  th e  
3 r e m a in in g  lo c a tio n s  (R R 2, R R 4 a n d  R R 6) w e re  a n a ly z e d  fo r  m e rc u ry . A n a ly tic a l  r e s u l ts  o f  
th e  s e d im e n t  s a m p l in g  w e r e  c o m p a r e d  to  C la s s  A , B a n d  C  s e d im e n t  g u id a n c e  v a lu e s  (S C V s) 
p u b l i s h e d  in  th e  d r a f t  N Y S D E C  d o c u m e n t  " S c re e n in g  a n d  A s s e s s m e n t  o f  C o n ta m in a te d  
S e d im e n t"  a n d  a re  s u m m a r iz e d  in  T a b le  4-2 . In  a c c o rd a n c e  w i th  th e  G u id a n c e  d o c u m e n t ,  
s e d im e n t  w i th  c o n c e n tra t io n s  b e lo w  th e  C la s s  A 'th r e s h o ld  p o s e  l i t t le  r i s k  o f  h a r m  to  a q u a t ic  
Ufe. C o n c e n tr a t io n s  w i th in  th e  r a n g e  o f  v a lu e s  a p p l ic a b le  to  C la s s  B s e d im e n ts  a re  c o n s id e r e d  
to  p o te n t ia l ly  r e s u l t  in  c h ro n ic  to x ic ity , a l th o u g h  a d d i t io n a l  d a ta  w o u ld  b e  n e c e s s a ry  to  a s s e s s  
p o te n t ia l  r is k . F in a lly , c o n c e n tra t io n s  a b o v e  th e  C la s s  C  th r e s h o ld s  im p ly  t h a t  th e  
c o n c e n tra t io n s  a re  l ik e ly  h ig h  e n o u g h  to  r e s u l t  tn  c h ro n ic  to x ic ity  to  a q u a t ic  life .

T h e  r e p o r te d  V O C  c o n c e n tra t io n s  w e re  b e lo w  th e  a p p l ic a b le  C la s s  A  S C V s w i th  lo w  to  t r a c e  
le v e ls  o f  a c e to n e , c a rb o n  d is u lf id e ,  c h lo ro fo rm , m e th y le n e  c h lo r id e ,  to lu e n e , a n d  x y le n e s , a ll  
r e p o r te d  a t  la b o r a to r y  e s t im a te d  v a lu e s  (J -q u a lif ie d ). S im ila r ly , th e  r e p o r te d  S V O C  
c o n c e n tra t io n s  w e re  a lso  b e lo w  th e  a p p lic a b le  C la s s  A  S C V s w i th  s e v e ra l  P A H s  r e p o r te d  a t  
lo w  c o n c e n tra t io n s .

A rse n ic , c o p p e r ,  le a d , m e rc u ry ,  n ic k e l, a n d  z in c , w e re  d e te c te d  a t  c o n c e n tr a t io n s  a p p l ic a b le  
to  C la s s  B in  o n e  o r  m o re  s a m p le s  a n d  th r e e  m e ta ls  w e re  d e te c te d  a t  c o n c e n tr a t io n s  a p p l ic a b le  
to  C la ss  C : z in c  in  o n e  s a m p le ,  le a d  in  tw o  s a m p le s  a n d  n ic k e l  in  th r e e  s a m p le s .

M e rc u ry  c o n c e n tra t io n s  w e re  r e p o r te d  a t  c o n c e n tra t io n s  a p p lic a b le  to  C la s s  B (0.2 - 1  m g / k g )  
in  R R 6 -S /0 " -6 "  a t  0 .22  m g / k g  a n d  R R 7 -S /0 " -6 "  a n d  6 " -1 2 "  a t  0 .24 a n d  0 .48  m g / k g ,  
re s p e c tiv e ly . M e rc u ry  c o n c e n tra t io n s  a t  th e  in d iv id u a l  s a m p le  lo c a tio n s  a re  i l lu s t r a te d  o n  
F ig u re  4-4.

T h e  lo w  to  n o n -d e te c ta b le  c o n c e n tr a t io n s  o f  V O C s  a n d  S V O C s c h a ra c te r iz e  th e  s e d im e n t  a s  
C la s s  A  a n d  n o  f u r th e r  a s s e s s m e n t  is  r e q u ir e d .  C o n c e n tra t io n s  o f  o n e  o r  m o re  m e ta ls  
c h a ra c te r iz e  th e  s e d im e n t  a s  C la s s  C . H o w e v e r ,  th e  m e ta l  c o n c e n tra t io n s  a re  ty p ic a l ly  h ig h e s t  
a t  th e  R R l a n d  R R 3 u p s t r e a m  lo c a tio n s  a n d  c o n s id e ra b ly  lo w e r  a t  th e  R R 5 a n d  R R 7 
d o w n s t r e a m  lo c a tio n s . In  a d d i t io n ,  th e  d o w n s t r e a m  m o s t  s a m p le s  a re  o n ly  m a r g in a l ly  a b o v e  
th e  C la s s  B c r ite r ia . In  a d d i t io n ,  th e  m e ta ls  z in c , le a d , a n d  n ic k e l  a re  n o t  c h a ra c te r is t ic  o f  th e
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S ite . T h is  d i s t r ib u t io n  le a d s  to  th e  c o n c lu s io n  th a t  th e  e le v a te d  m e ta ls  a re  n o t  S ite  r e la te d  a n d  
a re  l ik e ly  a t t r ib u ta b le  to  fiU m a te r ia ls  u s e d  a lo n g  R o u te  17  a n d / o r  d is c h a rg e  f r o m  th e  
u p s t r e a m  w a s te w a te r  t r e a tm e n t  p la n t .

M e rc u ry  c o n c e n tra t io n s  a t  R R 6 -S /0 " -6 "  (0.22 m g / k g )  a n d  R R 7 -S /0 " -6 "  a n d  6 " -1 2 "  a t  0.24 
a n d  0.48 m g / k g ,  r e s p e c tiv e ly , a re  h ig h e r  t h a n  th o s e  o b s e rv e d  in  th e  u p s t r e a m  s a m p le s  a n d  
a re  a b o v e  C la s s  A  c r i te r ia  (0.2 m g / k g )  a n d  w i th in  th e  r a n g e  a p p l ic a b le  to  C la s s  B s e d im e n ts  
(0.2 - 1  m g /k g ) .

T h e  s e d im e n t  s a m p le  r e s u l ts  a re  c o n s is te n t  w i th  o b s e rv a t io n s  r e p o r te d  in  th e  J u ly  1995 RI 
(see  T a b le  T 22 o f  th e  S ite  W id e  C h a r a c te r iz a t io n  S u m m a r y  R e p o r t,  M a rc h  2011) a n d  in d ic a te  
th a t  b a c k g r o u n d  (u p -s tre a m )  c o n c e n tra t io n s  o f  V O C s, S V O C s, a n d  in o rg a n ic s  a r e  g e n e ra l ly  
c o m p a ra b le  to  a n d  m o s t ly  h ig h e r  t h a n  th e  d o w n s t r e a m  s a m p le  re s u lts .  V O C  a n d  S V O C  
c o n c e n tra t io n s  a re  a ll b e lo w  th e  C la s s  A  S C V s in d ic a t in g  n o  to x ic ity  to  a q u a t ic  life . W ith  th e  
e x c e p tio n  o f  m e rc u ry , th e  m e ta ls  c o n c e n tra tio n s "  a p p l ic a b le  to  C la s s  B o r  C  s e d im e n t  a re  
g e n e ra l ly  h ig h e r  u p s t r e a m  t h a n  d o w n s t r e a m  a n d  a re  l ik e ly  a t t r ib u ta b le  to  f ill m a te r ia l  u s e d  
a lo n g  R o u te  17  o r  d is c h a rg e  f r o m  th e  u p s t r e a m  t r e a tm e n t  p la n t ,  a n d  a re  n o t  a t t r ib u ta b le  to  
th e  S ite . M e rc u ry  c o n c e n tra t io n s  a re  c o m p a ra b le ,  b u t  s l ig h tly  h ig h e r  in  th e  d o w n s t r e a m  
s a m p le s  a s  c o m p a r e d  to  th e  u p s t r e a m  s a m p le s ,a n d  a re  a b o v e  th e  C la s s  A  c r i te r ia  a n d  w i th in  
th e  r a n g e  a p p lic a b le  to  C la s s  B s e d im e n ts .

T h e  N Y S D E C 's  f is h  s tu d y  c o n c lu d e d  th a t  a  f is h  a d v is o r y  a s s o c ia te d  w i th  m e r c u r y  is  n o t  
n e c e s s a ry , th e r e b y  a lso  in d ic a t in g  th a t ,  to  th e  e x te n t  m e r c u r y  is  p r e s e n t  in  s e d im e n ts ,  i t  is  n o t  
p r o p a g a t in g  th r o u g h  th e  f o o d  c h a in  a t  le v e ls  o f  c o n c e rn  fo r  f is h  c o n s u m p t io n  b u t  th e  
N Y S D E C  a lso  c o n c lu d e d  th a t  th e  s e d im e n ts  p o te n t ia l ly  p r e s e n t  a  r is k  to  b i r d s  a n d  w ild lif e  in  
th e  r iv e r ,  a l th o u g h  th e  s o u rc e  o f  th e  m e r c u r y  c o u ld  n o t  b e  d e f in e d . T h e  tw o  s e d im e n t  
s a m p le s  c o lle c te d  b y  th e  N Y S D E C  a s  a  p a r t  o f  th e  f is h  s tu d y ,  w h ic h  w e re  lo c a te d  a d ja c e n t  to  
th e  S ite , h a d  lo w  (i.e.. C la s s  A  s e d im e n t)  c o n c e n tra t io n s  o f  m e r c u r y  (0.0916 a n d  0.175 m g /k g ) .  
A d d i t io n a l  d is c u s s io n  o f th e  s e d im e n t  r e s u l ts  in  th e  c o n te x t  o f  th e  p r e v io u s ly  c o m p le te d  f is h  
s tu d ie s ,  h a b i ta t ,  R O D  S C C s, e tc . is  p r o v id e d  in  S e c tio n  6.

T h e  s e d im e n t  m e r c u r y  c o n c e n tra t io n s  o f  0 .24 a n d  0 .48 m g / k g  a t  th e  d o w n s t r e a m  l im i t  o f  th e  
in i t ia l  S u p p le m e n ta l  R I p r o m p te d  th e  N Y S D E C  to  r e q u e s t  a d d i t io n a l  d o w n s t r e a m  s e d im e n ts  
s a m p lin g  in  i ts  c o m m e n t  le t te r  o f  A p r i l  6, 2015, fo l lo w in g  r e v ie w  o f  th e  in i t ia l  s u b m it ta l  o f 
th e  S u p p le m e n ta l  R I R e p o r t  in  N o v e m b e r  2014. T h r o u g h  a  m e e t in g  o n  M a y  20, 2015, a n d  
s u b s e q u e n t  c o r r e s p o n d e n c e  a n d  s ite  re c o n n a is s a n c e , th e  C o rp o ra te  D e fe n d a n ts  a g r e e d  to  
v o lu n ta r i ly  p e r f o r m  a d d i t io n a l  d o w r is t r e a m  s e d im e n ts  s a r n p h n g  in  th e  W e s t  B ra n c h  o f  th e  
R a m a p o  R iv e r. T h e  p ro c e s s  o f  a g re e in g  o n  a n d  th e  r e s u l ts  o f  th e  a d d i t io n a l  s e d im e n t  
s a m p lin g  a re  d e s c r ib e d  in  A d d e n d u m  N o . 2  to  th is  R e v ise d , S u p p le m e n ta l  R e m e d ia l  
In v e s t ig a t io n  R e p o r t ,  p r o v id e d  a s  A p p e n d ix  C .

O f  n o te  is  th a t  s in c e  1995, a  s t r e a m  b a n k  s ta b iliz a t io n  IR M  h a s  b e e n  c o n s t r u c te d  o n  th e  s t r e a m  
b a n k  a n d  w i th  ro u t in e  in s p e c t io n s  a n d  m a in te n a n c e  h a s  b e e n  c o n tro l l in g  th e  p o te n t ia l  fo r  
m ig ra t io n  o f  m e r c u r y  c o n ta in in g  c a lc iu m  s u lfa te  m a te r ia l  (w h ic h  e x is ts  a lo n g  th e  s t r e a m  b a n k  
in  th e  a re a  o f  th e  P a rk in g  L o t). T h e  n o n -d e te c ta b le  to  lo w  le v e ls  o f  m e r c u r y  a lo n g  th is  p o r t io n  
o f  th e  S ite  (i.e., lo c a tio n s  R R 2 a n d  R R 3), a n d  m o r e  p a r t ic u la r ly  a t  R R 4, w h e r e  th e  s t r e a m
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d e e p e n s  a n d  th e  v e lo c ity  d e c lin e s  (i.e ., a n  a r e a  w h e r e  s e d im e n t  d e p o s i t io n  is  m o r e  lik e ly  to  
o c c u r) , p r o v id e s  e v id e n c e  th a t  th e  r iv e r  b a n k  s ta b i l iz a t io n  m e th o d s  a re  e ffe c tiv e . T h is  a r e a  is  
f u r th e r  e v a lu a te d  a s  p a r t  o f  th e  F e a s ib il i ty  S tu d y  fo r  th e  P a rk in g  L o t a r e a  p r e s e n te d  u n d e r  
s e p a r a te  c o v e r .

4.2.1.3 Riverbank Soil (on-site)

S im ila r  to  th e  s u r fa c e  w a te r  a n d  s e d im e n t  s a m p le s ,  so il  s a m p le s  w e re  c o lle c te d  f r o m  7 
lo c a tio n s  a lo n g  th e  s o u th  b a n k  o f  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r . S a m p le s  w e r e  
c o lle c te d  f ro m  0 " -2 " , 2 " -6 "  a n d  1 8 "-2 4 " in te rv a ls  a t  o n -s i te  lo c a tio n s  RBS-1, R BS-3, RBS-5 a n d  
RBS-7, a n d  a n a ly z e d  fo r  T C L  V O C s, S V O C s, a n d  T A L  M e ta ls . S a m p le s  w e r e  a ls o  c o lle c te d  
f ro m  0 " -2 " , 2 "-6 "  a n d  1 2 "-2 4 " a t  lo c a tio n s  RBS-2, RBS-4 a n d  RBS-6 a n d  a n a ly z e d  fo r  m e rc u ry .  
T h e  a n a ly tic a l  r e s u l ts  a re  p r e s e n te d  in  T a b le s  4-3  (a, b  a n d  c).

W ith  th e  e x c e p tio n  o f  J -q u a lif ie d  c o n c e n tra t io n s  o f  a c e to n e  a n d  m e th y le n e  c h lo r id e  (c o m m o n  
la b o ra to ry  c o n ta m in a n ts ) ,  V O C s  w e re  n o n - d e te c t  w i th  a l l  r e s u l ts  b e lo w  th e  S u b p a r t  375-6  S o il 
C le a n u p  O b je c tiv e s  (SC O ).

T w o  P A H s  (d ib e n z o (a ,h )a n th ra c e n e  a n d  in d e n o ( l ,2 ,3 - c d )p y re n e )  w e re  r e p o r te d  a b o v e  th e  
R e s tr ic te d  R e s id e n tia l  S C O s in  tw o  s a m p le s  (R B S - l/2 " -6 "  a n d  R B S - l/1 8 " -2 4 " ) ,  a n d  o n ly  o n e  
P A H  (b e n z o (a )p y re n e )  w a s  r e p o r te d  a b o v e  a l l  S C O s (R e s tr ic te d  R e s id e n tia l ,  C o m m e rc ia l  a n d  
In d u s tr ia l ) ,  in  th r e e  s a m p le s  (R B S - l /2 " -6 " ,  R B S - l /1 8 " -2 4 " , a n d  R B S -3 /2 " -6 " ) . A ll  o th e r  
d e te c te d  S V O C s w e r e  b e lo w  S C O s.

V O C s a n d  m e ta ls  o th e r  t h a n  m e r c u r y  a re  e i th e r  n o t-d e te c ta b le  o r  b e lo w  a p p lic a b le  S C O 's  a n d  
n o  f u r th e r  a s s e s s m e n t  is  r e q u i r e d  fo r  th e s e  c o m p o u n d s .  T h e  P A H s  p r e s e n t  in  th e  tw o  d e e p e r  
s a m p le s  c o lle c te d  a t  RBS-1 (see  p a r a g r a p h  a b o v e )  a re  l ik e ly  r e la te d  to  fiU m a te r ia l  a s s o c ia te d  
w i th  c o n s tru c t io n  o f  R o u te  17  a n d  a re  th e re fo re  u n r e la te d  to  th e  S ite . T h e  s in g le  P A H , 
b e n z o (a )p y re n e , d e te c te d  in  th e  2 "-6 "  in te r v a l  a t  RBS-3, w i th  a  c o n c e n tr a t io n  o f  1 ,130  u g / k g ,  
is  m a rg in a l ly  a b o v e  th e  C o m m e rc ia l  S C O  o f  1 ,000 u g / k g  a n d  th e  I n d u s t r ia l  S C O  o f 1 ,100 
u g / k g .  T h e  p re s e n c e  o f  th is  c o m p o u n d  is  l ik e ly  r e la te d  to  th e  p i le  o f  a s p h a l t  f r o m  th e  p a r k in g  
lo t  p la c e d  n e a r  th is  lo c a tio n  a n d  is  w i th in  th e  a r e a  a d d r e s s e d  a s  p a r t  o f  th e  F e a s ib il i ty  S tu d y  
fo r  th e  p a r k in g  lo t  a r e a  in  a n y  e v e n t.

M e rc u ry  w a s  d e te c te d  a t  e a c h  o f  th e  s e v e n  s a m p l in g  lo c a tio n s  (see  F ig u re  4-4) w i th  9 o u t  o f  
21 s a m p le s  a b o v e  th e  P a r t  375 p u b l i s h e d  I n d u s t r ia l  S C O  o f 5 .7  m g / k g .  T h e  h ig h e s t  
c o n c e n tra t io n s  w e re  r e p o r te d  a t  th e  RBS-2 lo c a tio n  r a n g in g  f ro m  51 .6  to  414  m g / k g  a n d  th e  
RBS-3 lo c a t io n  r a n g in g  f ro m  27.6 to  30 .9  m g / k g  (c a lc iu m  suLfate w a s  n o t  o b s e r v e d  in  th e s e  
s a m p le s ) . C o n c e n tr a t io n s  th e n  d e c re a s e d  a t  lo c a tio n s  RBS-4 a n d  RBS-5 w i th  c o n c e n tr a t io n s  
r a n g in g  f ro m  0.1 to  5 .5  m g / k g  (b e lo w  th e  I n d u s t r ia l  S C O ). C o n c e n tr a t io n s  th e n  in c r e a s e d  a t  
RBS-6 lo c a tio n  to  b e tw e e n  8 a n d  28 m g / k g  a n d  th e n  d r o p p e d  o ff  a g a in  a t  lo c a t io n  R B S-7 
b e lo w  th e  P a r t  375 p u b l i s h e d  R e s tr ic te d  R e s id e n tia l  S C O  o f 0.81 m g / k g .  T h e  r e m a in in g  
m e ta ls  w e re  e i th e r  a t  n o n -d e te c ta b le  c o n c e n tr a t io n s  o r  r e p o r te d  a t  c o n c e n tr a t io n s  b e lo w  
a p p lic a b le  S C O s. A s  d is c u s s e d  a b o v e , c o m p a r is o n  o f  th e  m e r c u r y  c o n c e n tra t io n s  w i th in  th is  
r e p o r t  h a s  b e e n  m a d e  to  th e  P a r t  375 p u b l i s h e d  c o m m e r c ia l / in d u s t r i a l  S C O s o f  2.8 m g / k g  
a n d  5 .7  m g / k g ,  re sp e c tiv e ly , b e c a u s e  o f  th e  in d u s t r ia l  n a tu r e  o f  th e  S ite . H o w e v e r ,  th e
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p u b l is h e d  S C O s fo r  m e r c u r y  a re  b a s e d  o n  e le m e n ta l  m e rc u ry . T a b le  375-6 .8 (b ) n o te s  th a t  th e  
m e rc u ry  c le a n u p  o b je c tiv e  is  " . . . t h e  lo w e r  o f  th e  v a lu e s  fo r  m e rc u ry  (e le m e n ta l)  o r  m e r c u r y  
( in o rg a n ic  sa lts ) . S ee  T S D  T a b le  5 .6 -1 ." T h e  re fe re n c e  to  T S D  T a b le  5.6-1 is  to  " N e w  Y o rk  
S ta te  B ro w n fie ld  C le a n u p  P ro g ra m , D e v e lo p m e n t  o f  S o il C le a n u p  O b je c tiv e s  T e c h n ic a l 
S u p p o r t  D o c u m e n t"  (N Y S D E C  a n d  N Y S D O H , 2006).- T a b le  5 .6-1 p r o v id e s  a d d i t io n a l  d e ta i l  
o n  m e rc u ry  so il c le a n u p  o b je c tiv e s  c a te g o r iz e d  b y  e le m e n ta l  m e r c u r y  a n d  in o rg a n ic  m e rc u ry  
sa lts . A s  n o te d  a b o v e , th e  s i te  d a ta  in d ic a te  t h a t  th e  m e r c u r y  is  p r e s e n t  a s  a  s a l t  fo r  w h ic h  th e  
r e le v a n t  c o m m e rc ia l  o r  in d u s t r ia l  S C G  w o u ld  b e  4 7  m g / k g  a n d  220 m g / k g ,  r e s p e c tiv e ly , a s  
s h o w n  m  T SD  T a b le  5.6-1.

T h e  r iv e rb a n k  s a m p le  lo c a tio n s  a re  a  p a r t  o f  th e  e c o lo g ic a l h a b i ta t  a lo n g  th e  W e s t  B ra n c h  o f  
th e  R a m a p o  R iv e r. T h e re fo re , th e  so il  c o n c e n tra t io n s  w e r e  a lso  c o m p a r e d  to  th e  P a r t  375 
p u b l is h e d  e c o lo g ic a l S C O s. N o n e  o f  th e  d e te c te d  V O C s o r  S V O C s w e re  f o im d  in  
c o n c e n tra t io n s  a b o v e  th e  e c o lo g ic a l S C O s. O f  th e  m e ta ls  o th e r  t h a n  m e rc u ry , c o p p e r ,  le a d , 
n ic k e l, a n d  z in c  w e re  d e te c te d  in  v a r io u s  s a m p le s  a t  c o n c e n tra t io n s  a b o v e  th e  e c o lo g ic a l 
c le a n u p  le v e ls . T h e se  m e ta ls  a re  n a tu r a l ly  o c c u r r in g  (e .g ., le a d )  o r  o th e rw is e  n o t  a s s o c ia te d  
w i th  th e  S ite  (c o p p e r , n ic k e l, z in c ) . A s  n o te d  a b o v e , m e r c u r y  w a s  d e te c te d  a t  e a c h  o f  th e  
s e v e n  s a m p l in g  lo c a tio n s  w i th  19 ( in c lu d in g  o n e  d u p l ic a te )  o f  th e  24 to ta l  s a m p le s  ( in c lu d in g  
3 d u p H c a te s )  te s te d  a b o v e  th e  P a r t  375 e c o lo g ic a l c le a n u p  lev e l.

M e rc u ry  re s u l ts  fo u n d  a lo n g  th e  r iv e r b a n k  d u r in g  th e  J u ly  2014 s a m p l in g  e v e n t  c o n f irm  th e  
c o n c lu s io n s  d e r iv e d  f ro m  p r io r  in v e s t ig a t io n s  th a t  so ils  c o n ta in in g  m e r c u r y  c o n c e n tra t io n s  
in  e x cess  o f  th e  a p p h c a b le  S C O s a re  d i s t r ib u te d  a c ro s s  th e  S ite  in  s h a l lo w  a n d  d e e p e r  so ils . 
M o re  sp e c if ic a lly , m e r c u r y  c o n c e n tra t io n s  f r o m  150 s a m p le s  c o lle c te d  f ro m  th e  0-2  fo o t  
in te rv a l  d u r in g  th e  R FI a v e ra g e d  40.61 m g / k g ,  w h i le  201 s a m p le s  a t  d e p th s  g re a te r  t h a n  2.0 
fe e t  a v e ra g e d  40 .60  m g / k g .  L ik e w ise , th e  a v e ra g e  m e r c u r y  c o n c e n tr a t io n  r e p o r te d  a s  p a r t  o f  
th e  R I w a s  30.0 m g / k g .  W ith  th e  e x c e p t io n  o f  th e  m e r c u r y  c o n c e n tra t io n s  a t  RBS-2 a n d  RBS-3, 
th e  r e p o r te d  m e rc u ry  c o n c e n tra t io n s  i n  th e  r iv e r  b a n k  s a m p le s  w e r e  b e lo w  th e  s ite  w id e  
a v e ra g e  m e rc u ry  v a lu e s  r e p o r te d  in  th e  R FI a n d  R I, a s  w eU  a s  th e  r e le v a n t  c o m m e rc ia l  S C G  
o f 47  m g / k g  a s  d is c u s s e d  b e lo w . B a se d  o n  d a ta  g e n e r a te d  d u r in g  th e  R I, s a m p l in g  e v e n ts  a t  
o th e r  lo c a tio n s  w i th in  th e  V illa g e  o f  H a r r im a n ,  a n d  a  r e v ie w  o f th e  p ro c e s s  c h e m is try  in  
w h ic h  m e rc u ry  w a s  u s e d ,  th e  R e c o rd  o f  D e c is io n  (R O D ) fo r  th e  S ite  n o te d  th a t  m e rc u ry  
p r e s e n t  a t  th e  S ite  e x is ts  in  a  r e la t iv e ly  im m o b ile  fo rm . T h is  w a s  f u r th e r  c o n f irm e d  b y  th e  
r e s u l ts  o f  a  m e rc u ry  s p e c ia t io n  s tu d y  c o m p le te d  a s  p a r t  o f  th e  R FI, w h ic h  in d ic a te  t h a t  th e  
m e r c u r y  e x is ts  p r im a r i ly  in  a  f o rm  o f  h ig h ly  in s o lu b le  a n d  im m o b ile  m e rc u r ic  s u lf id e . T h is  
f o rm  o f m e rc u ry  l im its  its  a b ili ty  to  m ig ra te  i n  g r o u n d w a te r  o r  s u r fa c e  w a te r .  T h e re fo re , th e  
r e le v a n t  d ir e c t  c o n ta c t  c o i ru n e rc ia l /  in d u s t r ia l  S C O  fo r  in o rg a n ic  s a lts  o f m e r c u r y  w o u ld  b e  
47  m g / k g  a n d  220 m g / k g ,  r e s p e c tiv e ly , a s  o p p o s e d  to  th e  2.8 m g / k g  a n d  5 .7  m g / k g  S C O s 
fo r  e le m e n ta l  m e rc u ry . T h e  e c o lo g ic a l S C O  is  th e  r u r a l  b a c k g r o u n d  le v e l  fo r  to ta l  m e rc u ry .

4.2.2 SPDES Lagoon Berm

S a m p le s  o f  so ils  w i th in  th e  S P D E S  la g o o n  b e r m  w e re  c o lle c te d  f ro m  a  s in g le  in te rv a l ,  0 "-2 "  
a t  8 lo c a tio n s  (LS-1 th r o u g h  LS-8) a n d  f r o m  th re e  in te rv a ls :  0 " -2 " , 6" -1 2 "  a n d  6"  a b o v e  th e  
w a te r  ta b le  a t  8 a d d i t io n a l  lo c a tio n s  (LS-9 th r o u g h  LS-16). S a m p le s  w e re  a n a ly z e d  fo r  T C L
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V O C s, S V O C s, a n d  T A L  M e ta ls . T h e  a n a ly t ic a l  r e s u l ts  a re  p r e s e n te d  in  T a b le s  4-3  (d , e a n d  f) 
a n d  F ig u re  4-5.

V O C s r e s u l ts  w e r e  b e lo w  th e  S u b p a r t  375-6  S o il C le a n u p  O b je c tiv e s  w i th  o n ly  a c e to n e  a n d  
b e n z e n e  r e p o r te d  a t  J -q u a lif ie d  c o n c e n tra t io n s .  S im ila r ly , w i th  th e  e x c e p t io n  o f lo w  le v e ls  o f  
P A H s  g e n e ra l ly  r e p o r te d  a t  J -q u aU fied  v a lu e s ,  S V O C s w e r e  a ls o  n o n - d e te c t  in  th e  S P D E S  
la g o o n  b e r m  so il  s a m p le s  a n d  r e p o r te d  S V O C  c o n c e n tra t io n s  w e re  b e lo w  th e  a p p l ic a b le  
S C O s.

A rs e n ic  w a s  r e p o r te d  a t  19 .6  m g / k g  (a b o v e  th e  R e s t r i c t e d /C o m m e r c ia l / I n d u s t r i a l  S C O  o f 
16 m g / k g )  in  o n e  s a m p le  ( L S - l l /6 " - 1 2 " ) ,  w h ile  o th e r  a n a ly z e d  m e ta ls , w i th  th e  e x c e p t io n  o f  
m e r c u r y  d is c u s s e d  b e lo w , w e r e  b e lo w  th e  a p p l ic a b le  S C O s. M e rc u ry  w a s  d e te c te d  in  27  o u t  
o f  th e  32  s a m p le s  c o lle c te d  f r o m  th e  S P D E S  la g o o n  b e r m  (a t c o n c e n tr a t io n s  u p  to  107  m g / k g ) ,  
a n d  w a s  p r e s e n t  a b o v e  th e  I n d u s t r ia l  S C O  o f 5 .7  m g / k g  in  16 o u t  o f  32  s a m p le s . O n ly  3  o u t  
o f  32  s a m p le s  e x c e e d e d  th e  r e le v a n t  m e r c u r y  s a l t  c o m m e rc ia l  S C C  o f 4 7  m g / k g  a n d  n o n e  o f  
th e  s a m p le s  e x c e e d e d  th e  r e le v a n t  m e r c u r y  s a l t  in d u s t r i a l  S C C  o f  220 m g / k g ,  a s  d i s c u s s e d  
b e lo w . T h e  h ig h e s t  c o n c e n tr a t io n s  w e re  f o u n d  a t  lo c a tio n s  LS-15 a n d  L S-16 n e a r  th e  
n o r th w e s t  e n d  o f  th e  S P D E S  la g o o n .

M e rc u ry  c o n c e n tra t io n s  w i th in  s a m p le s  c o lle c te d  f r o m  lo c a tio n s  LS-1 th r o u g h  L S-14 (i.e ., 
e x c lu d in g  lo c a tio n s  LS-15 a n d  LS-16 d is c u s s e d  a b o v e )  r a n g e d  f r o m  n o t  d e te c ta b le  to  
28.2 m g / k g .  T h e se  c o n c e n tra t io n s  a re  b e lo w  th e  s ite  w id e  a v e ra g e  m e r c u r y  c o n c e n tr a t io n  o f 
40 .6  a n d  30 .0  m g / k g  r e p o r te d  in  th e  R FI a n d  R I r e p o r ts  a s  p r e s e n te d  a b o v e , a s  w e l l  a s  b e lo w  
th e  r e le v a n t  m e r c u r y  s a l t  c o m m e r c ia l / in d u s t r ia l s  S C C s.

A s  d is c u s s e d  a b o v e , m e r c u r y  p r e s e n t  a t  th e  s ite  i s  p r in c ip a l ly  p r e s e n t  in  a n  in s o lu b le  fo r rn  
a n d  th e r e  is  n o  e v id e n c e  to  in d ic a te  t h a t  th e  S P D E S  la g o o n  o r  s u b s u r f a c e  so ils  b e n e a th  th e  
S P D E S  la g o o n  a re  im p a c t in g  g r o u n d w a te r .  T h e re fo re , th e  r e le v a n t  d i r e c t  c o n ta c t  
c o m m e r c ia l / in d u s t r i a l  S C O  fo r  in o rg a n ic  s a l ts  o f  m e r c u r y  w o u ld  b e  4 7  m g / k g  a n d  220 
m g / k g ,  r e s p e c tiv e ly ,  a s  o p p o s e d  to  th e  2.8 m g / k g  a n d  5 .7  m g / k g  S C O s f o r  e le m e n ta l  
m e rc u ry .

4.2.3 Off-SiteSoil

T h e  a n a ly t ic a l  r e s u l ts  o f  th e  o ff-s ite  so il  s a m p l in g  a re  p r e s e n te d  in  T a b le s  4 -4  a n d  m e r c u r y  
re s u l ts  a re  a ls o  d e p ic te d  o n  F ig u re  4-6.

4.2.3.1 Sampling North of the Site

4.23.1.1 Off-Site P roperty-N orth (OPN-1)

D u e  to  a  la c k  o f  p r o p e r ty  a c c e ss  d u r in g  th e  in i t ia l  w o r k  o n  th e  S u p p le m e n ta l  R I, o n ly  o n e  o ff­
s ite  s a m p l in g  lo c a tio n  n o r th  o f  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  (O P N -1 ) w a s  c o m p le te d ,  
a s  th is  lo c a t io n  w a s  w i th in  th e  r ig h t  o f  w a y  fo r  R o u te  17. S in c e  th e  in i t ia l  S u p p le m e n ta l  RI 
w o r k  w a s  c o m p le te d , a s  p r e v io u s ly  n o te d ,  a c c e ss  w a s  g r a n te d ,  a n d  th e  a d d i t io n a l  
in v e s t ig a t io n  fo r  th e  o ff-s ite  p r o p e r ty  to  th e  n o r t h  w a s  c o m p le te d  a n d  th e  r e s u l ts  a re  r e p o r te d
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in  A d d e n d u m  N o . 1 to  th is  R e v is e d , S u p p le m e n ta l  R e m e d ia l  I n v e s t ig a t io n  R e p o r t  p r o v id e d  
in  A p p e n d ix  F.

S a m p le s  w e re  c o lle c te d  f ro m  th r e e  in te rv a ls ;  0 -2 " , 2 "-2 4 "  a n d  f ro m  th e  in te r v a l  6" a b o v e  th e  
w a te r  ta b le . A  d u p l ic a te  s a m p le  ( D U P - 1 /071714) w a s  c o lle c te d  f r o m  0" -  2 " in te rv a l .  T h e se  
s a m p le s  w e re  a n a ly z e d  fo r  P C B s a n d  m e rc u ry . In  a d d i t io n ,  a n  e x t ia  s a m p le  w a s  c o lle c te d  
f ro m  9 .5 ' to  9 .7 ' in te rv a l  ( ro u g h ly  6"  b e lo w  w a te r  ta b le )  b a s e d  u p o n  a n  o b s e rv e d  o ily  la y e r  
a n d  p e t r o le u m  o d o r . T h is  s a m p le  w a s  a n a ly z e d  fo r  T C L  V O C s, S V O C s, T A L  M e ta ls , d ie s e l 
r a n g e  o rg a n ic s  (D R O ) a n d  g a s o lin e  r a n g e  o rg a n ic s  (C R O ).

T h e  d u p l ic a te  s a m p le  ta k e n  f ro m  th e  O P N -1  /  0"-2" lo c a tio n  r e p o r te d  tw o  PC B s: A ro c h lo r  1254 
a n d  1260. A ro c h lo r  1254 w a s  d e te c te d  a b o v e  th e  U n re s tr ic te d  U se  S C O  (0.1 m g / k g )  a t  a  
c o n c e n tra t io n  o f  0 .227  m g / k g ,  b u t  b e lo w  o th e r  S u b p a r t  375-6  S C O s. A lso , th is  d u p l ic a te  
s a m p le  r e p o r te d  m e rc u ry  a t  19 .7  m g / k g  w h ic h  is  a b o v e  th e  S C O s. H o w e v e r ,  th e  p a r e n t  
s a m p le  d id  n o t  c o n ta in  a n y  P C B s a n d  m e r c u r y  w a s  r e p o r te d  a t  0.21 m g / k g ,  w h ic h - is  a b o v e  
th e  U n re s tr ic te d  U se  a n d  P ro te c tio n  o f  E c o lo g ic a l R e s o u rc e s  S C O s b u t  b e lo w  th e  o th e r  S C O s. 
T h e  r e a s o n  b e h in d  th e  d is c re p a n c y  b e tw e e n  th e  p a r e n t  s a m p le  a n d  i ts  d u p l ic a te  is  u n c le a r . 
H o w e v e r ,  i t  m a y  b e  re la te d  to  m a tr ix  in te r fe re n c e  a n d /  o r  s a m p le  in h o m o g e n e ity .  P C B s w e re  
n o t  d e te c te d  in  a n y  o f th e  o th e r  s a m p le  in te rv a ls  c o lle c te d  f r o m  lo c a tio n  O P N -1 .

M e rc u ry  w a s  d e te c te d  b e lo w  th e  S C O s in  th e  2 "-2 4 "  in te r v a l  a n d  in  th e  a d d i t io n a l  in te r v a l  o f 
9 .5 '-9 .7 ', a n d  w a s  r e p o r te d  a t  0 .27  m g / k g  in  th e  8 .5 '-9 .0 ' in te r v a l  (a b o v e  th e  U n re s tr ic te d  U se  
a n d  P ro te c tio n  o f  E c o lo g ic a l R e so u rc e s  S C O s o f 0 .18 .m g / k g  b u t  b e lo w  th e  o th e r  S C O s). T h e  
d e p th  o f  th e  d e te c te d  m e rc u ry  c o n c e n tra t io n s ,  a n d  th e  p re s e n c e  w i th in  f ill m a te r ia ls  a s  
o p p o s e d  to  in -p la c e  soU s, s u g g e s t  th a t  th e s e  c o n c e n tr a t io n s  a r e  r e la te d  to  th e  f ill m a te r ia l .

T h e  a d d i t io n a l  s a m p le  c o lle c te d  f ro m  9 .5 ' to  9 .7 ' b a s e d  u p o n  th e  p re s e n c e  o f  a n  o ily  s h e e n  
a n d  p e t r o le u m  o d o r , c o n ta in e d  p e n ta c h lo r o p h e n o l  (P C P ) a t  7 ,280 u g / k g ,  w h ic h  is  a b o v e  th e  
S C O s. In  a d d i t io n ,  g a so lin e  r a n g e  o rg a n ic s  (C R O s) w e re  n o t  d e te c te d  b u t  d ie s e l  r a n g e  
o rg a n ic s  (D R O ) w e re  r e p o r te d  a t  2 ,220  m g / k g .  T h e  d a ta  th u s  s u g g e s t  a  p e t r o le u m  p r o d u c t  
c o n ta in in g  d ie s e l  r a n g e  o rg a n ic s  t h a t  is  u n r e la te d  to  th e  S ite .

4.2.3.1.2 Riverbank Sample North (RBN-1)

S im ila r  to  th e  O P N  s a m p le  lo c a tio n  r e p o r te d  i n  th e  a b o v e  s e c tio n , a n d  d u e  to  a  la c k  o f 
p r o p e r ty  ac c e ss  (access  a p p r o v a l  r e f e r r e d  to  N Y S D E C  a n d  a d d i t io n a l  r e s u l ts  p r o v id e d  in  
A p p e n d ix  F), o n ly  o n e  n o r th e r n  r iv e r b a n k  s a m p le  lo c a t io n  (R B N -1) w a s  c o m p le te d  w i th in  
th e  r ig h t  o f  w a y  fo r  R o u te  17  (see  F ig u re  4-6) d u r in g  th e  in i t ia l  p h a s e  o f  th e  S u p p le m e n ta l  RI.

S a m p le s  w e re  c o lle c te d  f ro m  th re e  in te rv a ls :  0 -2 " , 2 " -6 "  a n d  1 8 "-2 4 " , fo r  a n a ly s is  o f  T C L  
V O C s, S V O C s, a n d  T A L  M e ta ls .

N o  V O C s w e re  d e te c te d  in  a n y  o f th e  s a m p le  in te rv a ls  a n d  th e  r e p o r te d  S V O C  c o n c e n tra t io n s  
w e re  b e lo w  a p p lic a b le  S C O s. A s  s h o w n  in  T a b le  4-4 , s e v e ra l  P A H s  w e re  r e p o r te d  a t  lo w  
c o n c e n tra t io n s ,  b u t  w e re  b e lo w  a p p l ic a b le  S C O s. ^

https://projects.comerstoneeg.eom/sites/maybrookharrimantrust/140607 supplemental ri fe 24
u-oik plan implementabo/_project design/2016 revised ri_fe/ri text and
tables/teport.hw336006.2016-08-22(harriman revised snj.docx _____

environm enta l
( y c o r n e r s t o n e

https://projects.comerstoneeg.eom/sites/maybrookharrimantrust/140607


L e a d , m e r c u r y  a n d  z in c  w e re  r e p o r te d  a b o v e  o n e  o r  m o re  a p p lic a b le  S C O s in  o n e  o r  a l l  th r e e  
s a m p le  in te rv a ls .  Z in c  w a s  r e p o r te d  a t  127  m g / k g ,  s l ig h t ly  a b o v e  th e  U n r e s t r ic te d  U se  a n d  
P ro te c t io n  o f  E c o lo g ic a l R e s o u rc e s  S C O s o f  109 m g / k g  in  th e  0 "-2 "  in te r v a l  s a m p le . L e a d  w a s  
r e p o r te d  a t  126 a n d  110 m g / k g  in  th e  2 " -6 "  a n d  1 8 "-2 4 "  in te rv a ls ,  r e s p e c t iv e ly ,  a b o v e  th e  
U n re s t r ic te d  U s e  a n d  P ro te c t io n  o f  E c o lo g ic a l R e s o u rc e s  S C O s o f 63 m g / k g .  M e rc u ry  w a s  
r e p o r te d  a t  0 .2 4 ,0 .3  a n d  0 .92  m g / k g  in  e a c h  o f  th e  th r e e  s a m p le s , a b o v e  th e  U n r e s t r ic te d  U s e  
a n d  P ro te c t io n  o f E c o lo g ic a l R e s o u rc e s  S C O s o f 0 .18 m g / k g  a n d  th e  d e e p e s t  in te r v a l  (18"- 
24") sH g h tly  a b o v e  th e  R e s id e n t ia l  a n d  R e s tr ic te d  R e s id e n t ia l  S C O s o f 0.81 m g / k g  (see  F ig u re  
4-6).

B a se d  o n  th e  lo c a tio n  o f  th e  R B N -1  s a m p le  u p s t r e a m  o f  th e  s ite  a n d  a d ja c e n t  to  th e  R o u te  17  
b r id g e  a b u tm e n t ,  th e  r e p o r te d  m e ta ls  c o n c e n tra t io n s  d e s c r ib e d  a b o v e  a re  l ik e ly  in d ic a t iv e  o f  
fiU m a te r ia ls  p la c e d  fo r  c o n s t r u c t io n  o f  R o u te  17. L ik e w ise , th e  m e r c u r y  c o n c e n tr a t io n  o f  
0 .92 m g / k g  r e p o r te d  in  th e  d e e p e s t  (1 8 '-2 4 ") r iv e r b a n k  s a m p le ,  s u g g e s t  t h a t  c o n c e n tr a t io n s  
o f  m e r c u r y  o n  th e  o r d e r  o f  1  m g / k g  m a y  a ls o  b e  r e la te d  to  a n d /  o r  in d ic a t iv e  o f  f ill  m a te r ia ls  
u s e d  a lo n g  R o u te  17.

4.2.B.2 Sampling South of the Site

O ff-s ite  s a m p le s  w e re  c o lle c te d  f r o m  7  lo c a tio n s  s o u th  o f  th e  S ite . S a m p le s  w e r e  c o lle c te d  
f ro m  th re e  in te rv a ls :  0 " -2 " , 2 "-2 4 "  a n d  th e  in te r v a l  6" a b o v e  th e  w a te r  ta b le , a n d  w e re  
a n a ly z e d  fo r  P C B s a n d  m e rc u ry .

N o  P C B 's  w e re  d e te c te d  a t  a n y  lo c a t io n  o r  d e p th .

M e rc u ry  w a s  d e te c te d  a t  c o n c e n tr a t io n s  o f  0 .20, 0 .28 a n d  0.19 m g / k g  in  th e  0 -2" s a m p l in g  
in te rv a l  a t  lo c a tio n s  O P S -1 , O P S -2  a n d  O P S -4 , r e s p e c tiv e ly  (see  F ig u re  4 -6). T h e s e  
c o n c e n tra t io n s  a re  a b o v e  th e  U n re s tr ic te d  U se  a n d  P ro te c tio n  o f  E c o lo g ic a l R e s o u rc e s  S C O s 
o f 0.18 m g / k g .  M e rc u ry  c o n c e n tra t io n s  w e re  e i th e r  n o n - d e te c t  o r  b e lo w  S C O s in  th e  
u n d e r ly in g  s a m p le  in te r v a l  (2 "-2 4 ") a t  e a c h  lo c a tio n  a n d  r e s u l ts  f r o m  th e  s a m p le s  w e r e  b e lo w  
th e  R e s id e n t ia l  a n d  R e s tr ic te d  R e s id e n t ia l  S C O s o f 0.81 m g / k g .  A s  a  p o in t  o f  c o m p a r is o n ,  
m e rc u ry  r e s u l ts  f ro m  o ff-s ite  s a m p le s  c o lle c te d  a s  p a r t  o f  th e  2008 S u p p le m e n ta l  R F I (B ro w n  
a n d  C a ld w e ll ,  A u g u s t  2008) r a n g e d  f r o m  0.018 to  1.01 m g / k g .

C o lle c tiv e ly , th e  s p o ra d ic  d e te c t io n  o f  m e r c u r y  a t  le v e ls  o n ly  m a rg in a l ly  a b o v e  th e  
U n re s tr ic te d  U se  a n d  P ro te c tio n  o f  E c o lo g ic a l R e s o u rc e s  S C O s in  3 o u t  o f  18 s a m p le s ,  c o u p le d  
w i th  th e  c o n c e n tr a t io n s  o f  m e r c u r y  o b s e rv e d  w i th in  th e  fiU m a te r ia ls  a d ja c e n t  to  R o u te  17  
d is c u s s e d  a b o v e , in d ic a te s  t h a t  th e r e  a re  n o  a d v e r s e  im p a c ts  to  o ff-s ite  so ils . In  a d d i t io n ,  i t  is  
p o s s ib le  th a t  th e s e  l im ite d  d e te c t io n s  a re  a s s o c ia te d  w i th  a ir  d e p o s i t io n  a s s o c ia te d  w i th  tra f f ic  
o n  R o u te  17  a n d / o r  th e  fill m a te r ia l  u s e d  a lo n g  R o u te  17, o r  r e g io n a l  b a c k g r o u n d  c o n d i t io n s  
a s  in d ic a te d  b y  th e  N Y S D E C 's  m e r c u r y  d a ta  fo r  so ils  in  th e  H u d s o n  V a lle y  r e g io n  (N Y S D E C , 
2003, r e v is e d  2006).
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5  QUALITATIVE HUMAN HEALTH EXPOSURE 
ASSESSMENT________ ______________________________

5.1 In tro d u c tio n

A  q u a l i ta t iv e  e x p o s u re  a s s e s s m e n t  w a s  c o n d u c te d  p e r  D E R -10  S e c tio n  3.3 (c)4.

P e r  D E R -10 , th e  q u a l i ta t iv e  h u m a n  h e a l th  e x p o s u re  a s s e s s m e n t  e v a lu a te s  th e  f iv e  e le m e n ts  
a s s o c ia te d  w i th  e x p o s u re  p a th w a y s ,  a n d  d e s c r ib e s  h o w  e a c h  o f  th e s e  e le m e n ts  p e r ta in s  to  th e  
S ite . T h e  e x p o s u re  p a th w a y  e le m e n ts  th a t  h a v e  b e e n  a d d r e s s e d  in  th e  fo l lo w in g  se c tio n s  
in c lu d e :

1) A  d e s c r ip t io n  o f  th e  c o n ta m in a n t  so u rc e (s )  in c lu d in g  th e  lo c a tio n  o f  th e  c o n ta m in a n t  
re le a s e  to  th e  e n v ir o n m e n t  (w a s te  d is p o s a l  a r e a  o r  p o in t  o f  d is c h a rg e )  o r  if  th e  o r ig in a l  
s o u rc e  is  rm k n o w n , th e  c o n ta m in a te d  e n v ir o n m e n ta l  m e d iu m  (so d , in d o o r  o r  o u td o o r  
a ir , b io ta , w a te r )  a t  th e  p o in t  o f  e x p o s u re ;

2) A n  e x p la n a t io n  o f  th e  c o n ta n v m a n t re le a s e  a n d  t r a n s p o r t  m e c h a n is m s  to  th e  e x p o s e d  
p o p u la t io n ;

3) Id e n tif ic a t io n  o f  p o te n t ia l  e x p o s u re  p o in t( s )  w h e r e  a c tu a l  o r  p o te n t ia l  h u m a n  c o n ta c t  
w i th  a  c o n ta m in a te d  m e d iu m  m a y  o c c u r;

4) D e sc r ip tio n (s )  o f  th e  ro u te (s )  o f  e x p o s u re  (i.e ., in g e s t io n , in h a la t io n ,  d e r m a l  
a b s o rp tio n ) ;  a n d

5) A  c h a ra c te r iz a t io n  o f  th e  r e c e p to r  p o p u la t io n s  w h o  m a y  b e  e x p o s e d  to  c o n ta m in a n ts  
a t  a  p o in t  o f  e x p o s u re .

L a n d  u s e  w i th in  a  h a if -m ile  r a d iu s  o f  th e  S ite  is  s h o w n  o n  F ig u re  5-1 w h ic h  s h o w s  th e  S ite 's  
p ro x im ity  to  s e n s it iv e  h u m a n  o r  e c o lo g ic a l r e c e p to r s ,  in c lu d in g  re s id e n c e s ,  p a r k s  a n d  s u r fa c e  
w a te r  b o d ie s . Id e n t i f ie d  w e t la n d s  a r e .s h o w n  o n  th e  U .S . F is h  a n d  W d d U fe  N a t io n a l  W e tla n d s  
In v e n to ry  (N W I) M a p , F ig u re  5-2. N o  w a te r  s u p p ly  w e l ls  a re  lo c a te d  w i th in  a  h a lf -m ile  o f 
th e  S ite .

5.2 S e lection  o f  Chem icals o f  P o te n tia l C oncern

D a ta  c o lle c te d  d u r in g  th e  S u p p le m e n ta l  R I a n d  p r e s e n te d  in  th e  p r e v io u s  s e c tio n s  w a s  u s e d  
to  p r o v id e  a d d i t io n a l  in fo rm a t io n  u p o n  w h ic h  to  f u r th e r  e v a lu a te  th e  r i s k  to  p o te n t ia l  h u m a n  
re c e p to r s  d u e  to  S ite  C O C s. A  q u a l i ta t iv e  e x p o s u re  a s s e s s m e n t  w a s  p re v io u s ly  c o n d u c te d  in  
2011, a n d  p r e s e n te d  in  th e  M a rc h  2011 S ite -W id e  C S R  (B ro w n  a n d  C a ld w e U  A sso c ., 
C o rn e rs to n e  E n g in e e r in g  a n d  L a n d  S u rv e y in g ) , w h ic h  a s s e s s e d  h u m a n  h e a l th  e x p o s u re  d u e  
to  S ite  C h e m ic a ls  o f  P o te n t ia l  C o n c e rn  (C O P C s) f ro m  p r e v io u s  S ite  in v e s t ig a t io n s .  T a b le  7-1 
o f  th e  S ite -W id e  C SR  p re s e n ts  a n  o v e rv ie w  o f h u m a n  e x p o s u re  b a s e d  o n  d a ta  co U ec ted  p r io r  
to  th e  S u p p le m e n ta l  RI. F o r r e fe re n c e . T a b le  7-1 is  p r e s e n te d  in  A p p e n d ix  A  o f  th is  r e p o r t .
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htq5s://pro jects.com erstoneeg-com /sices/m aybrcHDkharrim antrust/140607 supplem enta l t i fe 2 0
' >/43toject design/2016  revised r i_ fs / r i text and f  B f

tables/report.hw336006.2016-08-22(harriman revised sri).docx ______
environm enta l



T h e  r e s u l ts  o f  th e  m o s t  r e c e n t  S ite  in v e s t ig a t io n  (S u p p le m e n ta l  RI) a re  u s e d  to  s u p p le m e n t  
th e  p r e v io u s  q u a l i ta t iv e  e x p o s u re  a s s e s s m e n t ,  a n d  e v a lu a te  w h e th e r  th is  n e w  in f o r m a t io n  
id e n tif ie s  a d d i t io n a l  c o n ta m in a n t  s o u rc e s , e x p o s u re  ro u te s  o r  r e c e p to r  p o p u la t io n s .

5.2.1 Soil
F ro m  S e c tio n s  4.2 .1 .3  a n d  4 .2 .2 , b a s e d  o n  th e  I n d u s t r ia l  S C O , m e r c u r y  e x c e e d e d  th e  S ite  S C C  
fo r  so il  o f  5 .7  m g / k g  in  9 o u t  o f  21 r iv e r b a n k  s o u th  so il  s a m p le s ,  a n d  16 o u t  o f  32  S P D E S  
la g o o n  b e r m  so il  s a m p le s . N o  o th e r  c o n ta m in a n ts  f r o m  th e  S u p p le m e n ta l  R I s a m p l in g  
e x c e e d e d  I n d u s t r ia l  S C O s. H o w e v e r ,  th e  p u b l i s h e d  S C O  fo r  m e r c u r y  is  b a s e d  o n  e le m e n ta l  
m e r c u r y  a n d  th e  S ite  d a ta  in d ic a te  t h a t  th e  m e r c u r y  is  p r e s e n t  a s  a  s a l t  fo r  w h ic h  th e  r e le v a n t  
c o m m e rc ia l  o r  in d u s t r ia l  S C O  w o u ld  b e  4 7  m g / k g  a n d  220 m g / k g ,  r e s p e c tiv e ly . C o m p a r i s o n  
o f th e  d a ta  to  th e  r e le v a n t  in o rg a n ic  s a l t  S C O  in d ic a te s  th a t  o n ly  lo c a tio n s  RBS-2, L S-15 a n d  
LS-16 c o n ta in  m e r c u r y  c o n c e n tr a t io n s  a b o v e  th e  c o m m e rc ia l  S C O .

5.2.2 Sediments
A s p r e s e n te d  in  S e c tio n  4 .2 .1 .2 , s e d im e n t  s a m p le s  w e r e  c o m p a r e d  to  th e  s e d im e n t  c r i te r ia  
p r e s e n te d  in  th e  d r a f t  N Y S D E C  d o c u m e n t  " S c re e n in g  a n d  A s s e s s m e n t  o f  C o n ta m in a te d  
S e d im e n t" .  W ith  re s p e c t  to  h u m a n  e x p o s u re  th r o u g h  in g e s t io n  o r  d e r m a l  c o n ta c t ,  th e  S C C  
fo r  th e  s e d im e n ts  w o u ld  b e  th e  R e s id e n t ia l  S C O , a s s u m in g  i t  m a y  b e  p o s s ib le  fo r  h u m a n  
e x p o s u re  to  th e  s e d im e n ts .  H o w e v e r ,  m e r c u r y  c o n c e n tr a t io n s  in  th e  s e d im e n t  s a m p le s  w e re  
b e lo w  th e  R e s id e n t ia l  S C O  o f 0.81 m g / k g .

A s  d is c u s s e d  a b o v e , s e d im e n t  d a ta  w a s  a ls o  c o m p a r e d  to  c r i te r ia  p u b l i s h e d  in  th e  d r a f t  
N Y S D E C  d o c u m e n t  " S c re e n in g  a n d  A s s e s s m e n t  o f  C o n ta m in a te d  S e d im e n t" .  T h e s e  c r i te r ia  
w o u ld  b e  a p p r o p r ia te  in  e v a lu a t in g  c o n ta m in a n ts  w i th  r e s p e c t  to  p o te n t ia l  r is k s  to  a q u a t ic  
h fe . T h is  w o u ld  h a v e  p o te n t ia l  im p a c t  o n  th e  r o u te  o f  e x p o s u re  t h r o u g h  th e  c o n s u m p t io n  o f  
f ish . A s  p r e s e n te d  in  T a b le  l a  o f  th e  d r a f t  s e d im e n t  s c re e n in g  d o c u m e n t:

•  C la s s  A  s e d im e n ts  a re  c o n s id e re d  to  b e  lo w  r is k  to  a q u a t ic  life ;

•  C la s s  B s e d im e n ts  a re  s l ig h tly  to  m o d e r a te ly  c o n ta m in a te d  a n d  a d d i t io n a l  t e s t in g  is 
r e q u i r e d  to  e v a lu a te  th e  p o te n t ia l  r is k s  to  a q u a tic  life ; a n d

•  C la s s  C  s e d im e n ts  a re  c o n s id e re d  to  b e  h ig h ly  c o n ta m in a te d  a n d  l ik e ly  to  p o s e  a  r i s k  
to  a q u a t ic  life .

A s  p r e s e n te d  in  S e c tio n  4 .2 .1 .2 , a rs e n ic , c o p p e r ,  le a d , m e rc u ry , n ic k e l a n d  z in c  a re  r e p o r te d  
a b o v e  C la s s  B c r i te r ia  in  o n e  o r  m o re  s e d im e n t  s a m p le s . L e a d , n ic k e l  a n d  z in c  a re  r e p o r te d  in  
o n e  o r  m o re  s a m p le s  a b o v e  C la s s  C  c r ite r ia . E x c lu d in g  m e rc u ry , b a s e d  o n  th e  d i s t r ib u t io n  o f  
m e ta ls  in  th e  s a m p le s ,  h ig h e r  c o n c e n tra t io n s  a re  ty p ic a l ly  f o u n d  a t  th e  R R l ( u p s t r e a m  
lo c a tio n )  a n d  d e c re a s e  m o v in g  d o w n s tr e a m . T h e re fo re , e le v a te d  m e ta ls  c o n c e n tr a t io n s  a re  
lik e ly  n o t  S ite  r e la te d  a n d  a re  a t t r ib u ta b le  to  f ill m a te r ia ls  u s e d  a lo n g  R o u te  17  a n d / o r  d u e  to  
d is c h a rg e  f r o m  th e  u p s t r e a m  w a s te w a te r  t r e a tm e n t  p la n t .

T h e  R a m a p o  R iv e r  F ish  S a m p lin g  c o n d u c te d  b y  N Y S D E C  in  A p r i l  2001 f o u n d  th a t  n o n e  o f  
th e  m e r c u r y  c o n c e n tra t io n s  d e te c te d  in  th e  f is h  s a m p le s  e x c e e d e d  N Y S D O H  f is h

https://proiects.comerstoneeg.eom/sites/maybrookharrimantnast/140607 supplemental ri fe 2 7
work plan implementatio/_project desigi/2016 revised ri_fs/ri text and
tables/report.hw336006.2016-08-22(harriman revised sri).docx

e nvironm enta l
( W j c o r n e r s t o n e

https://proiects.comerstoneeg.eom/sites/maybrookharrimantnast/140607


c o n s u m p t io n  a d v is o r ie s . T h is  in d ic a te s  th a t ,  to  th e  e x te n t  m e r c u r y  is  p r e s e n t  a t  lo w  le v e ls  in  
th e  s e d im e n ts ,  i t  is  n o t  p r o p a g a t in g  th r o u g h  th e  fo o d  c h a in  a t  le v e ls  o f  c o n c e rn  fo r  f is h  
c o n s u m p tio n . .

G iv e n  th e  a b o v e , th e re  a re  n o  h u m a n  h e a l th  r is k s  d u e  to  S ite  C O C s  in  th e  s e d im e n ts  a d ja c e n t  
to  th e  S ite . M e rc u ry  c o n c e n tra t io n s  i n  th e  s e d im e n t  s a m p le s  w e r e  b e lo w  th e  R e s id e n t ia l  S C O  
o f 0.81 m g / k g ,  a n d  th e re  a re  n o  f is h  c o n s u m p t io n  a d v is o r ie s  in  th e  W e s t  B ra n c h  o f th e  
R a m a p o  R iv e r  d u e  to  m e r c u r y  c o n c e n tra t io n s  in  f ish .

5.2.3 Surface Water
A s p re s e n te d  in  S e c tio n  4 .2.1.1 s u r fa c e  w a te r  r e s u l ts  fo r  th e  s a m p le s  c o lle c te d  a s  p a r t  o f  th e  
S u p p le m e n ta l  RI a re  b e lo w  P a r t  703 s u r fa c e  w a te r  q u a l i ty  c r i te r ia  a n d  th e re  a re  n o  S ite  r e la te d  
im p a c ts . L o w  le v e ls  o f  c h lo ro m e th a n e s  a r e  in d ic a t iv e  o f  u p s t r e a m  d is c h a rg e  f r o m  th e  
w a s te w a te r  t r e a tm e n t  p la n t .  T h e re fo re , th e r e  a re  n o  h u m a n  h e a l th  r is k s  d u e  to  S ite  C O C s  in  
th e  s u r fa c e  w a te r  a d ja c e n t  to  th e  S ite .

5.3 Exposure S e ttin g  an d  Id e n tif ic a tio n  o f  P o te n tia lly  Exposed  

P op ulatio ns

T h e  o b je c tiv e  o f  th e  e x p o s u re  a s s e s s m e n t  is  to  e s t im a te  th e  ty p e  o f a n d  p o te n t ia l  fo r  h u m a n  
e x p o s u re  to  th e  C O P C s  th a t  a re  p r e s e n t  in , o r  m a y  m ig ra te  f ro m , th e  im p a c te d  m e d ia . T h e  
e x p o s u re  a s s e s s m e n t  c o n s id e r s  h u m a n  p o p u la t io n s  th a t  m a y  b e  e x p o s e d  to  C O P C s  a t  th e  
S ite , c u r r e n t ly  a n d  in  th e  f u tu r e ,  a n d  e v a lu a te s  th e  p a th w a y s  b y  w h ic h  th e s e  r e c e p to r s  m a y  
b e  e x p o s e d .

T h e  p o te n t ia l  fo r  h u m a n  e x p o s u re  w a s  c o n s id e r e d  u n d e r  b o th  c u r r e n t  a n d  f u tu r e  la n d  u s e  
s c e n a r io s  b a s e d  o n  th e  c u r r e n t  a n d  a n t ic ip a te d  S ite  u s e s .  T h e  c u r r e n t  u s e  o f  th e  S ite  is  in a c tiv e  
in d u s tr ia l .  T h e  a n t ic ip a te d  fu tu r e  u s e  o f  th e  S ite  is  c o m m e rc ia l  a n d /  o r  in d u s t r ia l .

B a se d  o n  th e  a n a ly s is  o f  th e  s u p p le m e n ta l . d a ta  w i th  r e s p e c t  to  h u m a n  h e a l th  e x p o s u re  
p r e s e n te d  in  S e c tio n  5.2, o n ly  m e r c u r y  d e te c te d  a b o v e  I n d u s t r ia l  S C O s in  th e  S P D E S  la g o o n  
b e r m  so il s a m p le s  a n d  th e  r iv e r b a n k  s o u th  so il  s a m p le s  r e p r e s e n t  a  p o te n t ia l  S ite  C O C  w i th  
p o s s ib le  ro u te s  o f  e x p o s u re  to  h u m a n s .

5.3.1 Current Scenarios

T h e  c u r r e n t  c lo s e d  fa c ility  is  n o n - o p e r a t io n a l  a n d  w o u ld  r e m a in  v a c a n t  u n t i l  a f te r  a n y  S ite  
r e m e d ia l  a c tio n s  a re  c o m p le te d .

C u r r e n t ly ,  th e  S ite  is  s u r r o u n d e d  b y  a  c h a in  l in k  fe n c e , w i th  acc e ss  b y  a  lo c k e d  g a te  a lo n g  
R o u te  17. T h e re fo re , i t  is  n o t  e x p e c te d  th a t  t r e s p a s s e r s  w o u ld  b e  a b le  to  o b ta in  a c c e ss  to  th e  
S ite . A ccess  to  th e  r iv e rb a n k  a lo n g  th e  S ite  w o u ld  b e  p o s s ib le  f r o m  a d ja c e n t  p r iv a te  p r o p e r ty  
a n d  th e n  c ro s s in g  th e  r iv e r .
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C o n s t r u c t io n  w o r k e r s  w h o  m a y  p e r f o r m  f u tu r e  w o r k  a t  th e  S ite  w o u ld  b e  p r o v id e d  a c c e ss  to  
th e  S ite . T h e y  w o u ld  p o te n t ia l ly  b e  e x p o s e d  to  s u r fa c e  a n d  s u b s u r f a c e  so ils  a lo n g  th e  S P D E S  
la g o o n  b e rm , a n d  to  r iv e r b a n k  s o u th  so ils , o n ly  if  th e  la t te r  w e r e  to  b e  d i s tu r b e d  b y  th e  
r e m e d ia t io n  o r  c o n s tru c t io n  a c tiv i t ie s  p e r f o r m e d  a t  th e  S ite . T h e ir  e x p o s u re  f r e q u e n c y  w o u ld  
b e  d u r in g  a  ty p ic a l  8- h o u r  w o r k  d a y .

A d u l ts ,  a d o le s c e n ts ,  c h i ld r e n , a n d  in f a n ts  w o u ld  b e  r e c e p to r s  u n d e r  f u tu r e  u s e  c o n d i t io n s  if  
th e  p r o p e r ty  w e r e  d e v e lo p e d  fo r  c o m m e rc ia l  u s e . U n d e r  a n  in d u s t r i a l  f u tu r e  u s e  s c e n a r io , 
a d u l t s  a n d  a d o le s c e n ts  w o u ld  b e  p o te n t ia l  r e c e p to r s .  A s  a n y  f u tu r e  e x p o s u re  s c e n a r io  fo r  
o c c u p a n ts  o f  th e  p r o p e r ty  w o u ld  b e  fo l lo w in g  a n y  S ite  r e m e d ia t io n  to  a d d r e s s  th e  
c o n ta m in a t io n  a b o v e  C o m m e rc ia l  o r  I n d u s t r ia l  S C O s, th e r e  w o u ld  n o t  b e  a n y  a n t ic ip a te d  
e x p o s u re  p a th w a y  a n d / o r  C O P C s  to  h u m a n s  o n  th e  S ite .

5.4  Id e n tif ic a tio n  o f  Exposure P athw ays fo r  C u rre n t an d  Fu tu re  

Scenarios

E x p o s u re  o f  c u r r e n t  t r e s p a s s e r s  to  C O P C s  in  s u r fa c e  so il  a n d ,  to  a  l im ite d  e x te n t ,  s u b s u r f a c e  
so ils , w o u ld  b e  th r o u g h  d e r m a l  c o n ta c t  w i th  a n d  in c id e n ta l  in g e s t io n  o f  so ils  w i th  
c o n ta m in a n t  c o n c e n tra t io n s  a b o v e  I n d u s t r ia l  S C O s. A s  a n y  f u tu r e  e x p o s u re  w o u ld  b e  
fo l lo w in g  a n y  S ite  r e m e d ia t io n ,  th e re  w o u ld  n o t  b e  a n y  a n t ic ip a te d  e x p o s u re  p a th w a y  
a n d /  o r  C O P C s  to  h u m a n s  o n  th e  S ite  in  th e  fu tu re .

E x p o s u re  o f  f u tu r e  c o n s tru c t io n  w o r k e r s  to  C O P C s  fo x m d  in  s u r fa c e  a n d  s u b s u r f a c e  so ils  
w o u ld  b e  t h r o u g h  d e r m a l  c o n ta c t  a n d  in c id e n ta l  in g e s t io n  o f  so ils . H o w e v e r ,  a  S ite -S p ec ific  
H e a l th  a n d  S a fe ty  P la n  w o u ld  b e  r e q u i r e d  fo r  S ite  r e m e d ia l / c o n s t r u c t io n  a c tiv it ie s , a n d  
a p p r o p r ia te  p e r s o n a l  p ro te c t iv e  e q u ip m e n t  w o u ld  b e  r e q u i r e d  fo r  in d iv id u a ls  w o r k in g  o n  
th e  S ite  u n d e r  b o th  c u r r e n t  a n d  f u tu r e  s c e n a r io s . T h e re fo re , th e  e x p o s u re  p a th w a y  w o u ld  b e  
in c o m p le te  o r  c o n tro l le d  th r o u g h  a p p r o p r ia te  h e a l th  a n d  s a fe ty  m e a s u r e s ,  a n d  th e r e  w o u ld  
b e  l i t t le  p o te n t ia l  fo r  a d v e r s e  h u m a n  h e a l th  e ffec ts  f r o m  S ite  so il  o n  f u tu r e  c o n s t r u c t io n  
w o rk e rs .

5.5 S u m m a ry

B a se d  u p o n  th e  c u r r e n t  u s e  o f  th e  S ite , th e  p o te n t ia l  fo r  t r e s p a s s e r  e x p o s u re  to  C O P C s  
(m e rc u ry )  f o u n d  in  S ite  so ils  a b o v e  I n d u s t r ia l  S C O s b y  d e r m a l  c o n ta c t  o r  in c id e n ta l  in g e s t io n  
is p o s s ib le .

I t  is  a s s u m e d  th a t  fu tu r e  u s e  o f  th e  S ite  a s  a  c o m m e rc ia l  a n d / o r  in d u s t r ia l  p r o p e r ty  w o u ld  b e  
fo l lo w in g  a n y  r e m e d ia l  a c tio n . T h e re fo re , th e r e  w o u ld  n o t  b e  a n y  a n t ic ip a te d  e x p o s u re  
p a th w a y  a n d / o r  C O P C s  to  h u m a n s  o n  th e  S ite .

P e r  D E R -10  A p p e n d ix  3B, a n  o v e rv ie w  o f  th e  h u m a n  e x p o s u re  a s s e s s m e n t  b a s e d  o n  th e  
r e s u l ts  o f  th e  S u p p le m e n ta l  R I a n d  f ro m  th e  S ite -W id e  C SR  is  p r e s e n te d  in  T a b le  5-1.

5.3.2 Future Scenarios
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6  FISH AND WILDLIFE RESOURCE IMPACT ANALYSIS

6.1 In tro d u c tio n

A  f is h  a n d  w ild life  re s o u rc e  im p a c t  a n a ly s is  (FW R IA ) is  r e q u i r e d  to  b e  c o m p le te d  d u r in g  th e  
RI in  a c c o rd a n c e  w i th  D E R -10  se c tio n s  3.3(c) 3. T h e  F W R IA  in c lu d e s  a s s e s s m e n t  o f  th e  
p o te n t ia l  im p a c ts  S ite  C O C s  m a y  h a v e ,  if  a n y , o n  v a r io u s  m e d ia  ( g r o u n d /s u r f a c e  w a te r ,  so il, 
so il  v a p o r ,  a m b ie n t  a ir  a n d  b io ta ) . E c o lo g ic a l e x p o s u re  im p a c ts  h a v e  b e e n  a s s e s s e d  a s  
o u t l in e d  in  D E R -10 S e c tio n  3.10.1 F ish  a n d  W ild life  R e s o u rc e s  Im p a c t  A n a ly s is  P a r t  1: 
R e so u rc e  C h a ra c te r iz a t io n .

A  re s o u rc e  c h a ra c te r iz a t io n  w a s  c o n d u c te d  to  id e n t i f y  p o te n t ia l  r is k s  o f  im p a c t  to  f i s h  o r  
w ild l ife  r e s id in g  o n  a n d  n e a r  th e  S ite  f r o m  c h e m ic a ls  p o te n t ia l ly  m ig r a t in g  f ro m  th e  S ite . T h e  
a n a ly s is  fo c u se s  o n  r is k s  a s s o c ia te d  w i th  S ite  r e la te d  c h e m ic a ls  d e te c te d  in  so il, s e d im e n t ,  a n d  
s u r fa c e  w a te r .  T h is  a n a ly s is  c o n ta in s :

•  D e s c r ip t io n  a n d  a  c h a ra c te r iz a t io n  o f  f is h  a n d  w ild H fe  re s o u rc e s ,

•  D e s c r ip t io n  o f  f is h  a n d  w ild l if e  r e s o u rc e  v a lu e s ,

•  T h e  id e n ti f ic a t io n  o f  C h e m ic a ls  o f  P o te n t ia l  E c o lo g ic a l C o n c e rn  (C O P E C ) a n d  th e ir  
c o m p a r is o n  to  th e  a p p lic a b le  r e g u la to r y  s t a n d a r d s  a n d  c r ite r ia ,

•  E v a lu a t io n  o f  p o te n t ia l  e x p o s u re  p a th w a y s  to  f is h  a n d  w ild H fe  f r o m  S ite  r e la te d  
c h e m ic a ls  o f  p o te n t ia l  e c o lo g ic a l c o n c e rn ,

•  C o n c lu s io n s  r e g a r d in g  th e  p o te n t ia l  o f  e x p o s u re  a n d  p o s s ib le  r is k s  to  f is h  a n d  w ild life  
o n  o r  n e a r  th e  S ite .

T h e  fo U o w in g  se c tio n s  d e ta i l  th e  e c o lo g ic a l r e s o u rc e s  o n  a n d  in  th e  v ic in i ty  o f  th e  S ite . 
I n fo rm a tio n a l  s o u rc e s  in c lu d e  a  F ish  S tu d y  p r e p a r e d  b y  th e  N Y S D E C  (M ay  2001), a  "S ite -  
W id e  C h a ra c te r iz a t io n  S u m m a ry  R e p o r t"  p r e p a r e d  b y  B ro w n  a n d  C a ld w e ll  A ss o c ia te s  in  
c o n ju n c tio n  w i th  C o rn e rs to n e , a n d  th e  r e p o r t s  e n t i t l e d  "Ramapo River Biological 
Assessment,"1998  a n d  " Current Human Exposure Under Control, Environmental Indicator, RCRA  
Corrective Action,"  2005, p r e p a r e d  b y  th e  N Y S D E C .

6 .2  D escrip tion  and  C h arac te riza tio n  o f Resources

6.2.1 Terrestrial Resources

A s s h o w n  o n  F ig u re  5-1 , s u r r o u n d in g  p r o p e r t ie s  to  th e  n o r th w e s t  a re  m a in ly  r e s id e n t ia l  in  
n a tu r e  w h e re a s  th e  s o u th e a s t  p r o p e r t ie s  a re  i i io s t ly  u n k e p t ,  o p e n  f ie ld s . T h e  r e s id e n t ia l  a re a s  
ty p ic a lly  c o n s is t  o f  m o w e d  la w n s  in te r s p e r s e d  w i th  t r e e s  a n d  s h ru b s .
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6.2.2 Aquatic Resources

T h e  W e s t  B ra n c h  o t  th e  R a m a p o  R iv e r  is  lo c a te d  n o r th  o t  th e  S ite , a n d  n o r th  o t  a n d  p a r a l le l  
to  A r d e n  H o u s e  R o a d , tu r n s  s o u th e a s t  a t te r  i t  p a s s e s  th e  S P D E S  la g o o n , a n d  tu r n s  s o u th  
w h e n  i t  re a c h e s  th e  h ig h w a y  1-87. T h e  W e s t  B ra n c h  o t  th e  R a m a p o  R iv e r  a d ja c e n t  to  th e  S ite  
is  c la s s if ie d  b y  th e  N Y S D E C  a s  a  C la s s  C  s u r fa c e  w a te r .  T itle  6, C h a p te r  X, P a r t  701 o f  th e  
N Y S D E C  W a te r  Q u a l i ty  R e g u la t io n s  d e f in e s  th is  c la s s if ic a tio n  a s  fo llo w s :

C la s s  C  s u r fa c e  w a te rs :

“T h e  b e s t  u s a g e  o f  C la s s  C  w a te r s  is  f ish in g . T h e se  w a te r s  s h a l l  b e  s u i ta b le  fo r  f is h , 
sh e llf ish , a n d  w ild lif e  p r o p a g a t io n  a n d  s u rv iv a l . T h e  w a te r  q u a l i ty  s h a l l  b e  s u i ta b le  
fo r  p r im a r y  a n d  s e c o n d a ry  c o n ta c t  r e c re a t io n , a l th o u g h  o th e r  f a c to rs  m a y  l im i t  th e  u s e  
fo r  th e s e  p u r p o s e s .”

W h ile  th e  S ite  w a te r  q u a l i ty  h a s  im p r o v e d  in  r e c e n t  y e a rs , o th e r  s o u rc e s  o f  u r b a n  p o l lu t io n  
s ti l l  e x is t  t h r o u g h o u t  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  w a te r s h e d ,  a p a r t  f r o m  a n y  
p o te n t ia l  im p a c ts  f ro m  th e  S ite . U rb a n iz a t io n  a lo n g  th e  w a te r s h e d  r e p r e s e n ts  a  c o n d u i t  fo r  
th e  t r a n s p o r t  o f  o ff-s ite  p o l lu ta n ts  to  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r. T h e  im p o r ta t io n  
o f  fill m a te r ia l  a r id  th e  in s ta l la t io n  o f  p a v e d  s u r fa c e s  t n  th e  a re a s  a r o u n d  th e  S ite , a s  w e l l  a s  
o p e r a t io n  o f th e  O ran g e i C o u n ty  w a s te w a te r  t r e a tm e n t  p la n t  t h a t  d is c h a rg e s  in to  th e  W e s t  
B ra n c h  o f  th e  R a m a p o  R iv e r  im m e d ia te ly  u p s t r e a m  f ro m  th e  S ite , a re  e x a m p le s  o f  p o te n t ia l  
p o l lu t io n  so u rc e s .

6.2.3 Freshwater Wetlands

W e tla n d s  h a v e  b e e n  id e n t i f ie d  o n  th e  U .S . F ish  a n d  W ild life  N a t io n a l  W e tla n d s  In v e n to r y  
(N W I) M a p  a n d  a re  p r e s e n te d  o n  F ig u re  5-2. F re s h w a te r  e m e r g e n t  w e t l a n d  h a s  b e e n  
id e n t i f ie d  in  th e  p ro x im ity  o f  th e  S ite  a n d  is  lo c a te d  s id e g r a d ie n t  a n d  d o w n g r a d ie n t  f r o m  th e  
S ite . A  f r e s h w a te r  p o n d  h a s  a ls o  b e e n  id e n t i f ie d  u p g r a d ie n t  f r o m  th e  S ite , o n  th e  o th e r  s id e  
o f  N Y S  R o u te  17. T h e re  a re  n o  d i r e c t  m ig r a t io n  p a th w a y s  f ro m  th e  S ite  to  th e s e  w e t la n d s .

6.2.4 Fish and Wildlife Resources

T h e  N Y S D E C  m a in ta in s  a  U st o f  a n im a l  s p e c ie s  t h a t  a re  e n d a n g e r e d ,  th r e a te n e d ,  r a r e ,  o r  o f  
s p e c ia l  c o n c e rn . A  s e a rc h  o f  N e w  Y o rk  N a tu r a l  H e r i ta g e  P r o g r a m 's  E n v iro n m e n ta l  R e s o u rc e  
M a p p e r  a n d  th e  N e w  Y o rk  N a tu r e  E x p lo re r 's  d a ta b a s e  fo r  th e  a r e a  o f  V illa g e  o f  H a r r im a n ,  
fo r  m a m m a ls ,  b i rd s ,  a n d  f is h  th a t  a re  o n  th e  S ta te 's  E n d a n g e re d ,  T h r e a te n e d  o r  R a re  l i s t  d id  
n o t  id e n t i fy  a n y  r a r e  p la n ts ,  a n im a ls  o r  s ig n if ic a n t  n a tu r a l  c o m m u n it ie s .

T h e  S ite  is  90 p e r c e n t  d e v e lo p e d  in to  p a r k in g  lo ts  o r  b u i ld in g s  (s in c e  r a z e d )  a n d  o n ly  p o c k e ts  
o f  v e g e ta t io n  ex is t. T h e  l im i te d  v e g e ta t io n  w i th in  th e  S ite  is  m o s t ly  e n c lo s e d  b y  a  c h a in  Link 
fe n c e  a n d  th e re fo re  is  m o s t ly  in a c c e s s ib le  to  te r r e s t r ia l  f a u n a . T h e  c u r r e n t  a n d  p o te n t ia l  f u tu r e  
u s e  o f  th e  s ite  a s  in d u s t r i a l / c o m m e r c ia l  p r o p e r ty  f u r th e r  l im its  th e  p o te n t ia l  fo r  w ild l i f e  
h a b ita t .  A s  s u c h  o n  th e  S ite  p r o p e r ,  n o  s ig n if ic a n t  h a b i ta t  e x is ts  fo r  fo o d , c o v e r , b e d d in g ,  
b re e d in g ,  e tc .
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A  n a r r o w  b a n d  o f  v e g e ta t io n  e x is ts  a lo n g  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  a n d  fo rm s  
p a r t  o f  th e  e c o lo g ic a l h a b i ta t  o f th e  s t r e a m  c o r r id o r .  T h is  n a r r o w  b a n d  o f v e g e ta t io n  is 
b o r d e r e d  b y  th e  fo rm e r  N e p e r a  S ite  a n d  th e  o th e r  b o r d e r in g  c o m m e rc ia l  a n d  r e s id e n t ia l  
p ro p e r t ie s .  So, th e  h a b i ta t  is  n o t  e x te n s iv e  a d ja c e n t  to  th e  S ite . A s  n o te d  a b o v e , th e re  a r e  n o  
e n d a n g e r e d ,  th r e a te n e d ,  o r  r a r e  p la n ts ,  a n im a ls ,  o r  n a tu r a l  c o m m u n it ie s  id e n t i f ie d  a t  th e  S ite ; 
h o w e v e r ,  th e  n a r r o w  b a n d  o f v e g e ta t io n  a lo n g  th e  s t r e a m  c o r r id o r  w o u ld  b e  e x p e c te d  to  
p r o v id e  h a b i ta t  fo r  c o m m o n , lo c a l f lo ra  a n d  faxm a.

6.3  V alue o f  th e  Resources

6.3.1 Observation of Stress

N o  s ig n s  o f  s tre s s  to  v e g e ta t io n  (e .g ., p o o r  c o v e ra g e , w il t in g , d e a d  o r  b r o w n in g  v e g e ta t io n )  
a lo n g  th e  b a n k s  o f  th e  S P D E S  la g o o n  o r  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  w e re  o b s e rv e d  
d u r in g  C o rn e r s to n e 's  S u p p le m e n ta l  R I f ie ld  a c tiv itie s .

6.3.2 Value of Habitat to Associated Fauna

A s d is c u s s e d  a b o v e , th e re  a re  n o  s ig n if ic a n t  c o m m u n it ie s  o r  r a r e  a n im a ls  id e n t i f ie d  b y  th e  
N Y S D E C  d a ta b a s e s  w i th in  th e  a r e a  a r o u n d  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r. In  
a d d i t io n ,  th e  a r e a  is 90 p e r c e n t  d e v e lo p e d  in to  p a r k in g  lo ts , b u i ld in g s ,  o r  fo rm e r  in d u s t r ia l  
in f r a s t r u c tu r e  a n d  o n ly  l im ite d  p o c k e ts  o f  v e g e ta t io n  e x is t  a n d  th e s e  a re  e n c lo s e d  b y  a  c h a in  
l in k  fen ce . T h e  fo rm e r  b u d d in g s  a n d  in d u s t r i a l  in f r a s t r u c tu r e  h a v e  b e e n  d e c o m m is s io n e d  
a n d  r e m o v e d  f ro m  th e  s ite , a n d  th e  s ite  is  c u r r e n t ly  la rg e ly  v a c a n t  a n d  c o v e re d  in  r e c y c le d  
c o n c re te  a n d  s to n e / s o d .  F in a lly  th e  c u r r e n t  a n d  f u tu r e  p r o p e r ty  u s e  is 
i n d u s t r i a l /  c o m m e rc ia l . T h e re fo re , th e  S ite  a n d  h a b i ta t  a lo n g  th e  W e s t  B ra n c h  o f  th e  R a m a p o  
R iv e r  w o u ld  b e  e x p e c te d  to  s u p p o r t  c o m m o n , lo c a l f lo ra  a n d  f a u n a  in  th e  a r e a s  w h e r e  th e  
v e g e ta t iv e  h a b i ta t  ex is ts .

6.3.3 Value of Resources to Humans

P o r tio n s  o f  th e  R a m a p o  R iv e r  s o u th  o f  th e  S ite  a re  c la s s if ie d  a s  P u b lic  F is h in g  R ig h ts  (PER) 
b y  th e  N Y S D E C  g iv in g  f i s h e rm e n  th e  r ig h t  to  f is h  a lo n g  th e  b a n k s  o f th e  r iv e r  in  th e  s p e c d ie d  
lo c a tio n s . H o w e v e r ,  th e  W e s t  B ra n c h  o f th e  R a m a p o  R iv e r  a t  th e  S ite  is  n o t  o n e  o f th e  l is te d  
d e s ig n a te d  f is h in g  lo c a tio n s  a s  d e p ic te d  o n  th e  N Y S D E C  P u b H c F is h in g  R ig h ts  M a p s  (M ap  
3). In  a d d i t io n ,  a c c e ss  to  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  in  th e  v ic in i ty  o f  th e  S ite  is  
r e s t r ic te d  b y  fe n c in g  o n  th e  S ite  a n d  p r iv a te  p r o p e r ty  to  th e  n o r th .  I n  a d d i t io n ,  th e  O ra n g e  
C o u n ty  S e w e r  D is tr ic t  N o . 1 (O C S D  #1) w a s te w a te r  t r e a tm e n t  p la n t  d is c h a rg e  is  lo c a te d  
im m e d ia te ly  u p s t r e a m  o f th e  S ite  a n d  a t  t im e s  is  th e  m a jo r i ty  o f  th e  f lo w  in  th e  s t r e a m  (i.e ., 
d u r in g  d r y  w e a th e r  f lo w s  a n d  w h e n  th e  W e s t  B ra n c h  o f th e  R a m a p o  R iv e r  is  a  lo s in g  s tre a m ) .

T h e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  r u n s  t h r o u g h  M a ry  H  H a r r im a n  M e m o r ia l  P a rk  
fo rm in g  a  s m a ll  p o n d  (d is c h a rg e  p o in t  fo r  th e  w a s te w a te r  t r e a tm e n t  p la n t  id e n t i f ie d  a b o v e )  
w h ic h  is  lo c a te d  a d ja c e n t  to  th e  S ite , n o r th w e s t  a c ro s s  N Y S  R o u te  17. T h is  p a r k  e n c o m p a s s e s  
re c re a t io n a l  a re a s  in c lu d in g  b a s e b a l l  f ie ld s  a n d  b a s k e tb a l l  c o u r ts  a s  w e l l  a s  th e  p o n d .  T h e
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p a r k  is  o f  r e c re a t io n a l  v a lu e  to  h u m a n s ;  h o w e v e r  i t  is  lo c a te d  u p g r a d ie n t  f r o m  th e  S ite  a n d  
th e re fo re ,  th e  S ite  h a s  n o  im p a c t  o n  th is  p a rk .

T h e  S ite  is  c u r r e n t ly  is o la te d  u t i l iz in g  a  c h a in  l in k  fe n c e  a n d  d o e s  n o t  a l lo w  fo r  u n c o n t r o l le d  
h u m a n  access . T h e  S ite  is  o f  n o  e c o lo g ic a l v a lu e  to  h u m a n s  im d e r  th e  c u r r e n t  c o n d i t io n s  o f  a  
f o rm e r  in d u s t r ia l  fa c ility  o r  a n t ic ip a te d  f u tu r e  c o n d i t io n s  u n d e r  th e  a s s u m p t io r i  o f  
c o m m e rc ia l  o r  in d u s t r ia l  u s e .  T h e  l im i te d  a r e a  o f  s t r e a m  c o r r id o r  e c o lo g ic a l h a b i t a t  a n d  
re la t iv e  in a c c e s s ib il i ty  (i.e ., s te e p  s t r e a m  b a n k s , o v e r g r o w n  v e g e ta t io n ) , a ls o  l im i t  th e  
e c o lo g ic a l v a lu e  o f  th e  h a b i t a t  to  h u m a n s  fo r  r e c r e a t io n a l  o r  o th e r  u s e s .

6 .4  Id e n tif ic a tio n  o f  C hem icals o f  P o ten tia l Ecological C oncern

A  n u m b e r  o f  c o m p o u n d s  w e re  d e te c te d  in  th e  S ite 's  s u r fa c e  so il, a n d  n e a r b y  s u r fa c e  w a te r  
a n d  s e d im e n t .  D a ta  c o lle c te d  d u r in g  th e  S u p p le m e n ta l  R I a n d  p r e s e n te d  in  th e  p r e v io u s  
s e c tio n s  w a s  u s e d  to  p r o v id e  a d d i t io n a l  in f o r m a t io n  u p o n  w h ic h  to  e v a lu a te  th e  p o te n t ia l  
e c o lo g ic a l c o n c e rn . C h e m ic a ls  o f  p o te n t ia l  e c o lo g ic a l c o n c e rn  (C O P E C s) w e re  s e le c te d  to  a id  
in  th e  F W R IA .

V a r io u s  c o n s t i tu e n ts  h a v e  b e e n  d e te c te d  in  S ite  so ils  in c lu d in g  m e rc u ry , th e  p r im a r y  C O P E C  
w h ic h  is  d i s t r ib u te d  in  s h a l lo w  so ils  o v e r  m u c h  o f th e  S ite , a lo n g  w i th  P A H s , m e ta ls ,  a n d  
P C B s in  lo c a liz e d  a re a s  o f  th e  S ite .

A s  p r e s e n te d  p re v io u s ly .  N e w  Y o rk  S ta te  P a r t  703 s u r fa c e  w a te r  c r i te r ia  w e r e  u s e d  fo r  
c o m p a r is o n  to  th e  m o s t  r e c e n t  s u r fa c e  w a te r  s a m p le s  c o lle c te d  in  2014. T h e  r e s u l ts  o f  th e  m o s t  
r e c e n t  s a m p l in g  e v e n t  w e r e  b e lo w  th e  P a r t  703 s u r fa c e  w a te r  q u a l i ty  c r ite r ia . T h e  c o m p o u n d s  
d e te c te d  in  s u r fa c e  w a te r  a re  th e re fo re  n o t  c o n s id e r e d  C O P E C s.

S e d im e n t  s a m p le s  f ro m  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  w e re  c o m p a r e d  to  th e  N Y S D E C  
C la s s  A , B, a n d  C  s e d im e n t  c r ite r ia . T h e  c o n c e n tra t io n s  o f  m e r c u r y  d e te c te d  in  s e v e ra l  
s a m p le s  w e r e  w i th in  th e  C la s s  B c r i te r ia , th e re fo re  d e s ig n a t in g  m e r c u r y  a s  a  C O P E C . O th e r  
m e ta ls  (e .g ., le a d )  r e p o r te d  a b o v e  C la s s  B o r  C  c r i te r ia  a re  l ik e ly  a t t r ib u ta b le  to  f ill  m a te r ia ls  
u s e d  fo r  c o n s tru c t io n  o f  R o u te  1 7  o r  r e la te d  to  th e  w a s te w a te r  t r e a tm e n t  p la n t  d is c h a rg e  o r  
r e g io n a l , u r b a n  so il  c h a ra c te r is t ic s , a n d  a re  n o t  S ite  r e la te d . O f  n o te  is  th a t  th e  p r e s e n c e  o f 
m e r c u r y  in  o ff-s ite  so ils  a s s o c ia te d  w i th  f ill  a lo n g  R o u te  17  s u g g e s ts  t h a t  m e r c u r y  in  th e  
s e d im e n ts  m a y  a lso  b e  a s s o c ia te d  w i th  o ff-s ite  so u rc e s . I n  a d d i t io n ,  th e  N Y S D E C  d a ta  
p r e s e n te d  in  th e  r e p o r t  e n t i t le d  B a c k g ro u n d  L e v e ls  o f  H e a v y  M e ta ls  i n  S o ils  o f  th e  L o w e r  
H u d s o n  V a lle y  (2003, r e v is e d  2006), s h o w s  th a t  so ils  in  th e  H u d s o n  V a lle y  r e g io n  h a y e  
m e r c u r y  c o n c e n tra t io n s  c o n s is te n t  w i th  th o s e  f o u n d  in  th e  f ill a lo n g  R o u te  1 7  a n d  o ff-s ite  to  
th e  n o r th ,  a n d  a re  a ls o  c o m p a ra b le  to  th e  c o n c e n tra t io n s  o f  m e r c u r y  in  th e  s e d im e n ts .  F o r 
e x a m p le , th e  s ta t is t ic s  fo r  m e r c u r y  in  H u d s o n  V aU ey  so ils  a s  r e p o r te d  b y  th e  N Y S D E C  w i th  
c o m p a r is o n  to  s e d im e n ts  w i th in  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  a re  a s  fo l lo w s  (See 
A p p e n d ix  G  fo r  a d d i t io n a l  d is c u s s io n ) :
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S ta tis tic
W . B. R a m a p o  
S e d im e n ts* *

H u d s o n  V a lle y  
S o ils

M ean 0.18 0.20
M e d ia n 0.15 0.13

S td . D ev. 0.13 0.18

90% U C L, n o rm a l d is tr ib u tio n 0.23 0.24*

90% U C L , t  d is tr ib u tio n 0.23 0.24*

M ax im u m 0.59 0.92

M in im u m <0.036 0.04
Notes: *The NYSDEC report does not specify the distribution.

**Calculated using ¥2 the detection limit for non-detect values. 
Values in mg/kg.

T h e  a b o v e  d a ta  a ls o  in c lu d e  th e  a d d i t io n a l  s e d im e n ts  s a m p l in g  v o lu n ta r i ly  p e r f o r m e d  b y  th e  
C o rp o ra te  D e fe n d a n ts ,  w h ic h  is  p r e s e n te d  in  d e ta i l  in  A p p e n d ix  G  o f th is  r e p o r t .

O ff-S ite  so il  s a m p le s  w e re  c o m p a r e d  to  th e  U n re s t r ic te d  a n d  E c o lo g ic a l R e s o u rc e s  S C O s. 
M e rc u ry  w a s  d e te c te d  in  a  f e w  s a m p le s  a b o v e  th e  S C O s, th e r e b y  d e s ig n a t in g  m e r c u r y  a s  a  
C O P E C .

In  s u m m a r y ,  m e rc u ry  is  id e n t i f ie d  a s  a  C O P E C  fo r  s e d im e n t  a n d  o ff-s ite  so ils , b u t  is  a lso  
v ie w e d  in  th e  c o n te x t  o f  r e g io n a l  c o n d i t io n s .  V a r io u s  c o n s t i tu e n ts  a re  C O P E C s in  th e  o n -S ite  
so ils  a n d  a re  f u r th e r  e v a lu a te d  b e lo w .

6.5  Ecological R eceptors and  Exposure P athw ays Analysis

A s p re v io u s ly  n o te d ,  th e  S ite  is  la rg e ly  d e v e l o p e d / b a r r e n  a n d  o ffe rs  l im i te d  a re a s  o f  
e c o lo g ic a l h a b i ta t ,  a n d  to  th e  e x te n t  th e  h a b i t a t  e x is ts  i t  s u p p o r t s  c o m m o n , lo c a l  f lo ra  a n d  
fa u n a . A s  su c h , th e  p o te n t ia l  fo r  im p a c ts  to  te r r e s t r ia l  e c o lo g ic a l r e c e p to r s  f r o m  e x p o s u re  to  
C P O E C s v ia  th e  so il  p a th w a y  w o u ld  b e  e x p e c te d  to  b e  l im ite d .

A n a ly s is  o f  th e  s u r fa c e  w a te r  s a m p le s  d id  n o t  s h o w  S ite  r e la te d  im p a c ts  o r  c o m p le te  e x p o s u re  
p a th w a y s .

A n a ly s is  o f  th e  o ff-S ite  so il  d a ta  c o lle c te d  to  th e  s o u th  o f  th e  S ite  in d ic a te  t h a t  m e r c u r y  w a s  
f o u n d  a t  c o n c e n tra t io n s  a b o v e  th e  P ro te c t io n  o f  E c o lo g ic a l R e so u rc e s  S C O  a t  50%  o f  th e  
lo c a tio n s . H o w e v e r ,  b o th  th e  m e a n  a n d  th e  g e o m e tr ic  m e a n  c o n c e n tra t io n s ,  c a lc u la te d  b a s e d  
o n  th e  h ig h e s t  m e rc u ry  c o n c e n tra t io n s  d e te c te d  in  th e  u p p e r  in te rv a l  (0- 2" ) , w e r e  b e lo w  th e  
P ro te c t io n  o f  E c o lo g ic a l R e so u rc e s  S C O . T h e  m e a n  a n d  g e o m e tr ic  m e a n  a r e  r e le v a n t  to  
e v a lu a t io n  o f  p r o te c t io n  o f  e c o lo g ic a l r e s o u rc e s  c o n s is te n t  w i th  th e  Technical Support 
Document fo r  d e v e lo p m e n t  o f  th e  P a r t  375 c le a n u p  le v e ls , a s  th is  d o c u m e n t  n o te s  t h a t  ." . . . to  
m e e t  th e  r e q u ir e m e n t  o f a  h a z a r d  in d e x  o f  o n e , th e  overall [ e m p h a s is  a d d e d ]  c o n c e n tra t io n  
o f  a  c o n ta m in a n t  in  so ils  a t  a  s i te  m u s t  b e  e q u a l  to  o r  le s s  t h a n  th e  E S C O  v a lu e ."  In  a d d i t io n ,  
th e  d e te c te d  m e rc u ry  le v e ls  a re  lo w e r  t h a n  th o s e  r e p o r te d  in  o th e r  o ff-s ite  so ils  c o lle c te d  a s
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p a r t  o f  th e  S u p p le m e n t  R F I (B ro w n  a n d  C a ld w e ll ,  2008) a n d  m a y  b e  r e la te d  to  tra f f ic  o r  f ill 
m a te r ia ls  a s s o c ia te d  w i th  R o u te  17. F u r th e r ,  th e  c o n c e n tr a t io n s  o f  m e r c u r y  f o u n d  in  th e  o ff­
s ite  so ils  a re  c o n s is te n t  w i th  th e  N Y S D E C 's  d a ta  o n  b a c k g r o u n d  le v e ls  o f  m e r c u r y  in  H u d s o n  
V a lle y  so ils . C iv e n  th e  a b o v e , th e  e x p o s u re  p a th w a y  is  n o t  c o n s id e r e d  c o m p le te  fo r  o ff-s ite  
so ils  s o u th  o f  th e  S ite .

A n a ly s is  o f  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  s e d im e n ts  in d ic a te d  th a t  m e r c u r y  
c o n c e n tr a t io n s  w e r e  f o u n d  w i th in  th e  C la s s  B S C  V s in  th r e e  s a m p le s  c o lle c te d  d o w n s t r e a m  
f ro m  th e  S ite . H o w e v e r ,  th e  N Y S D E C  b io lo g ic a l  a s s e s s m e n t  o f  th e  W e s t  B ra n c h  o f th e  
R a m a p o  R iv e r  g e n e ra l ly  s h o w e d  c o n d it io n s  s im ila r  u p s t r e a m  of, a d ja c e n t  to , a n d  
d o w n s t r e a m  o f th e  S ite , in d ic a t in g  th a t  s ite  r e la te d  im p a c ts ,  if  p r e s e n t ,  a re  n o t  d is t in g u is h a b le  
f ro m  o th e r  o ff-s ite  d is c h a rg e s  to  th e  s tr e a m . T h e  N Y S D E C  a ls o  c o n c lu d e d  f r o m  i ts  f is h  s tu d y  
d a ta  t h a t  th e  c o n c e n tra t io n s  o f  m e r c u r y  f o u n d  in  f is h  f ro m  th e  W e s t  B ra n c h  o f  th e  R a m a p o  
R iv e r  a re  c o m p a ra b le  to  o th e r  w a te r  b o d ie s  t h r o u g h o u t  N e w  Y o rk  S ta te , a g a in  in d ic a t in g  th e  
in a b i l i ty  to  d is t in g u is h  p o te n t ia l  im p a c ts  f r o m  th e  S ite  f r o m  o th e r  c o n ta m in a n t  c o n tr ib u t io n s  
to  th e  s t r e a m  w h e th e r  f ro m  u r b a n  s o u rc e s  in  g e n e ra l  o r  o th e r  in d iv id u a l  p o te n t ia l  s o u rc e s  
s u c h  a s  th e  u p s t r e a m  w a s te w a te r  t r e a tm e n t  p l a n t

B a se d  o n  in p u t  f r o m  a  r e p r e s e n ta t iv e  o f  th e  N Y S D E C  D iv is io n  o f  F ish , W ild life  a n d  M a r in e  
R e so u rc e s , th e  N Y S D E C 's  f is h  s tu d y  d a ta  w e re  f u r th e r  e v a lu a te d  b a s e d  o n  f is h  ty p e  (e .g ., 
b o t to m  f e e d in g  v . o th e r  fish )  a n d  lo c a tio n , in c lu d in g  d a ta  f r o m  lo c a tio n s  r e m o te  a n d  
u p s t r e a m  o f  th e  s ite , a n d  a b s o lu te  v a lu e s  o f  m e r c u r y  in  f is h  t is s u e  a s  o p p o s e d  to  c o m p a r is o n  
to  th e  f i s h  c o n s u m p t io n  a d v is o ry . T h e  r e s u l ts  o f  th is  a n a ly s is  s h o w  th a t  th e r e  is  n o  
d is c e rn a b le  im p a c t  f r o m  th e  S ite . T h e  f is h  s tu d y  d a ta  a n a ly s is  is  p r o v id e d  in  A p p e n d ix  H .

O v e ra ll ,  th e  c o lle c tiv e  d a ta  f ro m  th e  s ite -sp e c if ic  s e d im e n ts  c h a ra c te r iz a t io n , th e  N Y S D E C 's  
b io lo g ic a l a s s e s s m e n t ,  th e  N Y S D E C 's  f is h  s tu d y ,  a n d  th e  N Y S D E C 's  d a ta  o n  so ils  in  th e  
H u d s o n  V a lle y  d e m o n s tr a te  t h a t  i t  is  n o t  p o s s ib le  to  d is t in g u is h  p o te n t ia l  im p a c ts  f r o m  th e  
S ite , o th e r  s o u rc e s , o r  u r b a n  b a c k g r o u n d  c o n d it io n s .

T h e  s e d im e n ts ,  th e re fo re , d o  n o t  r e p r e s e n t  a  d is t in g u is h a b le  c o m p le te  e x p o s u re  p a th w a y  
a s s o c ia te d  w i th  th e  S ite  w h e n  th e  r e la t iv e ly  lo w - le v e l  m e r c u r y  d e te c t io n s  in  s e d im e n t  a re  
c o u p le d  w i th  th e  N Y S D E C 's  c o n c lu s io n s  f ro m  th e  f is h  s tu d y ,  H u d s o n  V a lle y  so ils  s u rv e y ,  
a n d  b io lo g ic a l  a s s e s s m e n t  re s u l ts .  O f  n o te ,  b e c a u s e  o f  th e  n a tu r e  o f  th e  s t r e a m  b e d  in  th e  
W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  ( tu rb u le n t)  th e re  is  l im ite d  f in e -g ra in e d  s e d im e n t  in  w h ic h  
m e r c u r y  o r  o th e r  m e ta ls  c a n  a c c u m u la te ,  w h ic h  is  a ls o  re f le c tiv e  o f  th e  r e s u l ts  o f  th e  f is h  
s tu d y  a n d  b io lo g ic a l  a s s e s s m e n t.

6 .6  C onclusions

A s p r e s e n te d  p re v io u s ly ,  th e  s u r fa c e  w a te r  q u a l i ty  in  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  
m e e ts  th e  N e w  Y o rk  P a r t  703 s u r fa c e  w a te r  c r ite r ia . T h e se  d a ta  th u s  c o n t in u e  to  s u p p o r t  p r io r  
c o n c lu s io n s  t h a t  th e  S ite  h a s  n o  m e a s u r a b le  im p a c t  o n  th e  w a te r  q u a l i ty  o f  th e  W e s t  B ra n c h  
o f  th e  R a m a p o  R iv e r.

tab le s /report-hw 336006 .20 l6-08-22^ arrim an  revised sri).docx _______
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S e d im e n t  a s s e s s m e n ts  d id  n o t  in d ic a te  d is t in g u is h a b le  c o m p le te  e x p o s u re  p a th w a y s  f ro m  
th e  S ite  w h e n  th e  lo w - le v e l  m e r c u r y  d e te c t io n s  in  s e d im e n t  a r e  c o u p le d  w i th  th e  N Y S D E C 's  
c o n c lu s io n s  f r o m  th e  f ish  s tu d y ,  f u r th e r  a n a ly s is  o f  th e  f is h  s tu d y  d a ta ,  b io lo g ic a l a s s e s s m e n t  
r e s u l ts ,  c o m p a ra b le  o ff-s ite  im p a c ts ,  a n d  N Y S D E C 's  H u d s o n  V a lle y  so ils  d a ta .  O f  n o te ,  
b e c a u s e  o f  th e  n a tu r e  o f  th e  s t r e a m  b e d  in  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  ( tu rb u le n t)  
th e re  is  l im ite d  f in e -g ra in e d  s e d im e n t  in  w h ic h  m e r c u r y  o r  o th e r  m e ta ls  c a n  a c c u m u la te ,  
w h ic h  is  a ls o  re f le c tiv e  o f th e  r e s u l ts  o f  th e  f is h  s tu d y  a n d  b io lo g ic a l  a s s e s s m e n t.

S a m p le s  c o lle c te d  f ro m  o ff-s ite  so ils  .s o u th  o f  th e  S ite  d o c u m e n te d  o n ly  a  f e w  lo c a tio n s  a t  
w h ic h  m e r c u r y  c o n c e n tra t io n s  w e re  m a rg in a l ly  a b o v e  u n r e s t r ic te d /E c o lo g ic a l  S C O s, th e s e  
c o n c e n tra t io n s  a re  a lso  c o n s is te n t  w i th  H u d s o n  V a lle y  b a c k g r o u n d  so ils  c o n c e n tra t io n s ,  a n d  
th e  m e a n  c o n c e n tra t io n  ( re p re s e n ta t iv e  o f  p o te n t ia l  t e r r e s t r ia l  e x p o s u re )  w a s  b e lo w  th e  
u n r e s t r ic te d /e c o lo g ic a l  S C O . T h e re fo re , th e  e x p o s u re  p a th w a y  fo r  o ff-s ite  so ils  to  th e  s o u th  
o f  th e  S ite  is  in c o m p le te .

F in a lly , th e  l im ite d  a re a s  o f  e c o lo g ic a l h a b i ta ts  a t  th e  S ite  a n d  a d ja c e n t  to  th e  W e s t  B ra n c h  o f 
th e  R a m a p o  R iv e r , a n d  th e  c u r r e n t  a n d  f u tu r e  i n d u s t r i a l /  c o m m e rc ia l  u s e  o f th e  S ite  d o  n o t  
in d ic a te  a  c o m p le te  e x p o s u re  p a th w a y  o f  s ig n if ic a n c e  w i th  r e s p e c t  to  o n -s i te  so ils .
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7  QUALITY ASSURANCE/QUALITY CONTROL _______

7.1 P ro jec t Scope and  Goals
T h e  S u p p le m e n ta l  R e m e d ia l  I n v e s t ig a t io n  fo r  th e  S ite  in c lu d e d  so il, s e d im e n t  a n d  s u r fa c e  
w a te r  s a m p lin g . T h e  d a ta  c o lle c te d  d u r in g  th is  f ie ld  in v e s t ig a t io n  w a s  u s e d  fo r  c h a r a c te r iz in g  
th e  q u a l i ty  o f  th e  so il  a d ja c e n t  to  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r , th e  S P D E S  la g o o n  
b e r m  a n d  a d ja c e n t  p ro p e r t ie s ,  a s  w e l l  a s  s e d im e n t  a n d  s u r fa c e  w a te r  o f  th e  W e s t  B ra n c h  o f 
th e  R a m a p o  R iv e r; d e f in in g  th e  h o r iz o n ta l  a n d  v e r t ic a l  e x te n t  o f  S ite  r e la te d  c o n s t i tu e n ts ,  
a s s e s s in g  p o te n t ia l  h u m a n  h e a l th  a n d  e c o lo g ic a l r is k s , a n d  s u p p o r t in g  r e m e d ia l  p la n n in g .

7 .2  D ata  Q u a lity  O b jectives

D a ta  c o lle c te d  u n d e r  th e  S u p p le m e n ta l  R l /F S  W o rk  P la n  s h o u ld  b e  s u i ta b le  fo r  th e  p u r p o s e  
o f  c h a ra c te r iz in g  th e  m e d ia  (so il, s e d im e n t  a n d  s u r fa c e  w a te r ) ,  a s s e s s in g  th e  p re s e n c e  o f  C O C  
c o n c e n tra t io n s  a b o v e  a p p lic a b le  c r i te r ia  a n d  d e l in e a t io n  o f  a re a s  o f  c o n ta m in a t io n . In  o r d e r  
to  m e e t  th e s e  d a ta  n e e d s ,  th e  d a ta  q u a l i ty  o b je c tiv e s  m a y  b e  s u m m a r iz e d  a s  fo llo w s .

D a ta  s u b m i t te d  fo r  la b o ra to ry  a n a ly s is  s h o u ld  b e  c o lle c te d , h a n d le d ,  a n d  a n a ly z e d  in  
a c c o rd a n c e  w i th  c o n s is te n t ,  s t a n d a r d iz e d  p ro c e d u re s .  D e te c t io n  Lim its fo r  s o il  s a m p le s  
s h o u ld  b e  c a p a b le  o f  m e e t in g  th e  so il  S C O s l is te d  in  6N Y C R R  S u b p a r t  375-6 .8 . D e te c t io n  
l im its  fo r  s e d im e n t  s a m p le s  s h o u ld  b e  c a p a b le  o f  m e e t in g  th e  F re s h w a te r  S e d im e n t  C u id a n c e  
V a lu e s  l is te d  in  T a b le  l a  o f  th e  S c re e n in g  a n d  A s s e s s m e n t  o f  C o n ta m in a te d  S e d im e n t  (D ra f t  
d a te d  J a n u a ry  2 4 ,2 0 1 3 ). D e te c tio n  l im its  fo r  s u r fa c e  w a te r  s a m p le s  s h o u ld  b e  c a p a b le  o f  b e in g  
c o m p a re d  to  N Y S D E C  P a r t  703.5 W a te r  Q u a l i ty  S ta n d a r d s  fo r  S u rfa c e  W a te r  C la s s  C .

7.3  L a b o ra to ry  A n a ly tica l Procedures and  R ep o rtin g  R eq u irem en ts
S a m p le s  w e re  a n a ly z e d  b y  A c c u te s t  la b o ra to r ie s  o f  D a y to n , N J; a n  a c c re d i te d  la b o r a to r y  
p u r s u a n t  to  th e  N Y S D O H  E n v iro n m e n ta l  L a b o ra to ry  A c c re d i ta t io n  P r o g r a m  (E L A P ) fo r  th e  
p a r a m e te r s  a n a ly z e d . S a m p lin g  a n a ly t ic a l  d e ta i ls  w e re  p r e s e n te d  in  th e  Q u a U ty  A s s u ra n c e  
a n d  Q u a U ty  C o n tro l  s e c tio n  o f  th e  S u p p le m e n ta l  R l /F S  W o rk  P la n  (T a b le s  4 -1  th r o u g h  4-3).

A n a ly tic a l  r e s u l ts  w e re  r e p o r te d  a c c o rd in g  to  C a te g o ry  B la b o r a to r y  d a ta  d e U v e ra b le  
r e p o r t in g  r e q u ir e m e n ts  (see  A p p e n d ix  E). T h e  C a te g o ry  B d e U v e ra b le  p a c k a g e  in c lu d e s  a  
fo rm a l  a s s e s s m e n t  o f  th e  q u a U ty  o f  th e  d a ta  a n d  u n d e r g o e s  a n  in te r n a l  d a ta  v a l id a t io n  
p ro c e d u re .  A  c a se  n a r r a t iv e  /c o n f o r m a n c e  s u m m a r y  is  s u p p U e d  w i th  th e  C a te g o ry  B 
d e liv e ra b le s  p a c k a g e . T h is  is  f i l le d  o u t  b y  th e  la b o ra to ry  m a n a g e r /d i r e c to r  a s  h e /  s h e  r e v ie w s  
th e  r e p o r t  in  i ts  e n t i r e ty ,  u tiU z in g  s u p e r v is o r  r e v ie w e d  d a ta  s u b m is s io n s  f r o m  th e  v a r io u s  
d e p a r tm e n ts .  T h is  s u m m a r y  a s s is ts  in  th e  a s s e s s m e n t  o f  th e  u s a b i l i ty  o f  th e  d a ta  i n  U g h t o f  
a n a ly tic a l  p e r fo rm a n c e  a n d  w h e th e r  p ro je c t  d a ta  q u a U ty  o b je c tiv e s  h a v e  b e e n  m e t  b y  th e  
r e p o r te d  d a ta .  T h e  d a ta  w a s  e v a lu a te d  fo r  u s a b i l i ty  a n d  a p p l ic a b i l i ty  to  th e  d a ta  q u a U ty  
o b je c tiv e s , a n d  p e r  D E R -10 , D a ta  U s a b il i ty  S u m m a ry  R e p o r ts  (D U S R s) w e re  p r e p a r e d  fo r  
e a c h  a n a ly tic a l  d a ta  s e t  a n d  a re  a t ta c h e d  in  A p p e n d ic e s  B th r o u g h  D .
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7 .4  D ata  U sab ility

7.4.1 Surface Water and Sediment Sample Results

T h e  s u r fa c e  w a te r  a n d  s e d im e n t  s a m p l in g  d a ta  u s a b i l i ty  r e s u l ts  a re  p r e s e n te d  in  A p p e n d ix  B. 
i n  g e n e ra l ,  th e  D U S R  f o u n d  th a t  a ll  la b o ra to ry  a n a ly s e s  w e r e  m e th o d  c o m p lia n t .  S o m e  Q C  
p a r a m e te r s  w e re  o u ts id e  c r ite r ia ;  a s s o c ia te d  s a m p le  r e s u l ts  w e re  q u a h f ie d  a c c o rd in g ly . D a ta  
q u a l i f ie d  a s  e s t im a te d  (J /U J)  a re  u s a b le  a n d  in c lu d e d  in  th e  a n a ly s is  fo r  p ro je c t  d e c is io n s .

7.4.2 SPDES Lagoon Berm Soil Sample Results

T h e  d a ta  u sa b iU ty  re s u l ts  fo r  th e  S P D E S  la g o o n  b e r m  so il  s a m p l in g  a re  p r e s e n te d  in  
A p p e n d ix  C . in  g e n e ra l ,  th e  D U S R  f o u n d  th a t  aU la b o r a to r y  a n a ly s e s  w e re  m e th o d  c o m p lia n t . 
S o m e  Q C  p a r a m e te r s  w e re  o u ts id e  c r ite r ia ;  a s s o c ia te d  s a m p le  r e s u l ts  w e re  q u a h f ie d  
a c c o rd in g ly . T h e  d a ta  q u a lif ie rs  id e n t i f ie d  i n  th e  la b o r a to r y  r e p o r t s  a re  d e te r m in e d  to  b e  
c o rre c t, n o  c h a n g e s  o r  a d d i t io n s  to  th e  d a ta  q u a lif ie r s  h a v e  b e e n  a p p l ie d .

7.4.3 On-Site and Off-Site Soil Sample Results

T h e  d a ta  u s a b i l i ty  r e s u l ts  fo r  th e  o n -s i te  a n d  o ff-s ite  so il s a m p l in g  a re  p r e s e n te d  in  
A p p e n d ix  D . In  g e n e ra l ,  th e  D U S R  f o u n d  th a t  a ll  la b o ra to ry  a n a ly s e s  w e re  m e th o d  
c o m p lia n t .  S o m e  Q C  p a r a m e te r s  w e r e  o u ts id e  c r ite r ia ;  a s s o c ia te d  s a m p le  r e s u l ts  w e re  
q u a h f ie d  a c c o rd in g ly . T h e  d a ta  q u a lif ie r s  id e n t i f ie d  in  th e  la b o r a to r y  r e p o r t s  a re  d e te r m in e d  
to  b e  c o rre c t, n o  c h a n g e s  o r  a d d i t io n s  to  th e  d a ta  q u a lif ie rs  h a v e  b e e n  a p p l ie d .
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8  CONCLUSIONS

T h e  c o n c lu s io n s  b a s e d  o n  re s u l ts  co U ec ted  a s  p a r t  o t  th is  S u p p le m e n ta l  R I a r e  d e s c r ib e d  in  
th e  S e c tio n s  b e lo w .

8.1 W est Branch o f  th e  R am ap o  R iver

A n a ly tic a l  r e s u l ts  o t  th e  s u p p le m e n ta l  s a m p l in g  c o n d u c te d  w i th in  th e  W e s t  B ra n c h  o t  th e  
R a m a p o  R iv e r  c o n f irm  th e  r e s u l ts  o f  p r io r  in v e s t ig a t io n s  a n d  in d ic a te  t h a t  th e r e  is  n o  
m e a s u ra b le  im p a c t  f ro m  S ite  C O C s  o n  w a te r  q u a l i ty  w i th in  th e  W e s t  B ra n c h  o f  th e  R a m a p o  
R iv e r. D a ta  fo r  th e  s e d im e n ts  in d ic a te s  e ffe c ts  c o n s is te n t  w i th  th e  u rb a n ,  c h a ra c te r  o f  th e  
r e g io n , a n d  i t  is  n o t  p o s s ib le  to  d i s t in g u is h  p o te n t ia l  e ffe c ts  f r o m  th e  S ite , o th e r  s o u rc e s ,  o r  
b a c k g r o u n d  so ils , o r  aU th re e ,  b a s e d  o n  th e  o v e ra l l  u r b a n  c h a ra c te r  o f  th e  im p a c ts .

S u rfa c e  w a te r  s a m p le  r e s u l ts  w e r e  b e lo w  P a r t  703 s ta n d a r d s .  T h e  r e p o r te d  lo w  le v e l 
c o n c e n tra t io n s  o f  c h lo ro fo rm  a n d  o th e r  r e la te d  V O C s  a re  a t t r ib u ta b le  to  d is c h a rg e  f r o m  th e  
w a s te w a te r  t r e a tm e n t  p la n t  lo c a te d  d ire c t ly  u p s t r e a m  o f  th e  S ite .

W ith  r e s p e c t  to  s e d im e n t ,  th e  m o s t  r e c e n t  s a m p le  r e s u l ts  a re  c o n s is te n t  w i th  o b s e rv a t io n s  
r e p o r te d  in  th e  Ju ly  1995 R I a n d  in d ic a te  t h a t  b a c k g r o u n d  ( u p g r a d ie n t /u p s t r e a m )  
c o n c e n tra t io n s  o f  V O C s, S V O C s, a n d  ia o r g a n ic s  o th e r  th a n  m e r c u r y  a re  g e n e ra l ly  
c o m p a ra b le  to  a n d  m o s t ly  h ig h e r  t h a n  th e  d o w n s t r e a m  s a m p le  re s u lts .  T h is  d i s t r ib u t io n  
le a d s  to  th e  c o n c lu s io n  th a t  th e  e le v a te d  m e ta ls  a re  n o t  S ite  r e la te d  a n d  a re  l ik e ly  a t t r ib u ta b le  
to  f ill m a te r ia ls  u s e d  a lo n g  R o u te  17  a n d / o r  d is c h a rg e  f r o m  th e  w a s te w a te r  t r e a tm e n t  p la n t  
lo c a te d  u p s t r e a m  f ro m  th e  S ite .

M e rc u ry  w a s  d e te c te d  in  th e  s e d im e n t  in  th e  u p s t r e a m  lo c a tio n  a t  s im ila r , a l th o u g h  s l ig h t ly  
lo w e r  c o n c e n tra t io n s ,  th a n  th e  d o w n s t r e a m  lo c a tio n s . H o w e v e r ,  th e  N Y S D E C  b io lo g ic a l  
a s s e s s m e n t  o f  th e  W e s t B ra n c h  o f  th e  R a m a p o  R iv e r  g e n e ra l ly  s h o w e d  c o n d i t io n s  s im ila r  
u p s t r e a ih  o f, a d ja c e n t  to , a n d  d o w n s t r e a m  o f th e  S ite , in d ic a t in g  th a t  s ite  r e la te d  im p a c ts ,  if  
p r e s e n t ,  a re  n o t  d is t in g u is h a b le  f r o m  o th e r  o ff-s ite  d is c h a rg e s  to  th e  s tr e a m . T h e  a n a ly s is  o f  
th e  N Y S D E C  f is h  s tu d y  d a ta  a lso  in d ic a te s  t h a t  th e  c o n c e n tr a t io n s  o f  m e r c u r y  f o u n d  in  f is h  
f ro m  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  a re  c o m p a ra b le  to  o th e r  w a te r  b o d ie s  in  N e w  
Y o rk  S ta te , a g a in  in d ic a t in g  th e  in a b i l i ty  to  d is t in g u is h  p o te n t ia l  im p a c ts  f r o m  th e  S ite  f r o m  
o th e r  c o n ta m in a n t  c o n tr ib u t io n s  to  th e  s t r e a m  w h e th e r  f ro m  u r b a n  s o u rc e s  tn  g e n e ra l  o r  
o th e r  in d iv id u a l  p o te n t ia l  s o u rc e s  s u c h  a s  th e  u p s t r e a m  w a s te w a te r  t r e a tm e n t  p la n t .  F in a lly , 
th e  N Y S D E C 's  m e rc u ry  d a ta  fo r  b a c k g r o u n d  so ils  tn  th e  H u d s o n  V aU ey  a re  a lso  c o n s is te n t  
w i th  th e  c o n c e n tra t io n s  o f  m e r c u r y  in  th e  s e d im e n ts ,  f u r th e r  c o n t r ib u t in g  to  th e  in a b i l i ty  to  
d is t in g u is h  im p a c ts  f ro m  a  sp e c if ic  so u rc e . O v e ra ll ,  th e re fo re ,  i t  is  n o t  p o s s ib le  to  c o n c lu d e  
w h e th e r  th e  S ite , o th e r  s o u rc e s , o r  b o th  a re  c o n tr ib u t in g  to  th e  u r b a n  im p a c ts  e v id e n c e d  in  
th e  d a ta .

T h e  a b o v e  a n a ly s is  in d ic a te s  th a t  n o  f u r th e r  in v e s t ig a t io n  o r  s tu d y  o f  s u r fa c e  w a te r  o r  
s e d im e n ts  is  r e c o m m e n d e d  o r  n e e d e d .
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8.2  O n -S ite  Soils

T h e  m o s t  r e c e n t  V O C  r e s u l ts  f r o m  b o th  th e  S P D E S  la g o o n  b e r m  a n d  r iv e r  b a n k  so ils , a n d  
S V O C  re s u l ts  f ro m  th e  S P D E S  la g o o n  b e r m  s o il  s a m p le s  (m o s tly  n o n -d e te c t)  w e re  b e lo w  th e  
S C G s. T h e se  d a ta  c o n f irm  th a t  V O C s /S V O C s  a re  n o t  c o m p o u n d s  o f  c o n c e rn  fo r  th is  a r e a  o f 
th e  S ite .

P A H s  p r e s e n t  in  th e  tw o  d e e p e r  r iv e r  b a n k  s a m p le s  c o lle c te d  a t  th e  RBS-1 lo c a t io n  a re  l ik e ly  
r e la te d  to  fill m a te r ia l  a s s o c ia te d  w i th  c o n s t r u c t io n  o f  R o u te  17 a n d  a re  u n r e la te d  to  th e  S ite . 
T h e  s in g le  P A H  (b e n z o (a )p y re n e )  d e te c te d  in  th e  2 " -6 "  in te r v a l  a t  RBS-3"is m a rg in a l ly  a b o v e  
th e  C o m m e rc ia l  a n d  I n d u s t r ia l  c r ite r ia , a n d  is  l ik e ly  r e la te d  to  th e  p i le  o f  a s p h a l t  f ro m  th e  
p a r k in g  lo t  p r e s e n t  n e a r  th is  lo c a tio n .

W ith  e x c e p tio n  o f  a  s in g le  a rs e n ic  e x c e e d a n c e  o f  th e  R e s t r i c t e d /C o m m e r c ia l / I n d u s t r i a l  S C O s 
d u r in g  th e  m o s t  r e c e n t  S P D E S  la g o o n  so il  s a m p l in g  e v e n t  (L S - ll-6 " -1 2 " ) , o th e r  a n a ly z e d  
m e ta ls  (o th e r  th a n  m e rc u ry )  w e re  b e lo w  th e  a p p l ic a b le  S C O s. N o n e  o f  th e  r iv e r  b a n k  so ils  
w e re  r e p o r te d  a b o v e  th e  R e s t r i c t e d /C o m m e r c ia l / I n d u s t r i a l  S C O s. V a r io u s  m e ta ls  b o th  
n a tu r a l ly  o c c u r r in g  (e .g ., le a d )  a n d  rm re la te d  to  th e  S ite  (e .g ., c o p p e r )  w e re  d e te c te d  in  so ils  
a b o v e  th e  P a r t  375 E c o lo g ic a l S C O s.

O th e r  th a n  lo c a tio n s  LS-11 a n d  LS-12, m e r c u r y  w a s  d e te c te d  a t  th e  S P D E S  la g o o n  so il 
s a m p lin g  lo c a tio n s  w i th  c o n c e n tra t io n s  u p  to  107  m g / k g .  M e rc u ry  w a s  p r e s e n t  a b o v e  th e  
p a r t  375 p u b l i s h e d  I n d u s t r ia l  S C O  o f 5 .7  m g / k g  in  16 o u t  o f  32  s a m p le s  in  to ta l ,  o u t  o f  w h ic h  
11 s a m p le s  w e re  c o lle c te d  f ro m  th e  0 " -2 "  in te rv a l .  T h e  h ig h e s t  c o n c e n tra t io n s  w e re  f o u n d  a t  
lo c a tio n s  LS-15 a n d  LS-16 n e a r  th e  n o r th w e s t  e n d  o f th e  S P D E S  la g o o n . T h e  h ig h e s t  
c o n c e n tra t io n s  o f  m e rc u ry  f o im d  in  th e  r iv e r  b a n k  so ils  w e re  a t  RBS-2 a n d  RBS-3, a l th o u g h  
rio  v is ib le  c a lc iu m  s u lfa te  w a s  o b s e rv e d  a t  th e s e  lo c a tio n s .

W ith  th e  e x c e p tio n  o f  th e  s a m p le  a re a s  id e n t i f ie d  a b o v e  (LS-15, L S-16, RBS-2 a n d  RBS-3), th e  
r e m a in d e r  o f  th e  r e p o r te d  m e r c u r y  c o n c e n tra t io n s  r a n g e d  f ro m  n o t-d e te c te d  to  28.2 m g /k g .  
M e rc u ry  c o n c e n tra t io n s  t h r o u g h o u t  th e  f o rm e r  N e p e r a  H a r r im a n  S ite  b a s e d  o n  th e  R C R A  
RFI a v e ra g e d  40 .6  m g / k g ,  a n d  b a s e d  o n  th e  R I, a v e r a g e d  30 .0  m g / k g .  T h e re fo re , m e rc u ry  
c o n c e n tra t io n s  in  so ils , o th e r  t h a n  th o s e  r e f e r e n c e d  a b o v e , a re  s im ila r  to  a n d  le ss  t h a n  s ite -  
w id e  c o n c e n tra t io n s .

T h e  r e s tr ic te d  re s id e n tia l ,  c o m m e rc ia l  a n d  in d u s t r ia l  P a r t  375 S C O s fo r  m e r c u r y  a re
0.81 m g / k g ,  2.8  m g / k g  a n d  5 .7  m g / k g  r e s p e c tiv e ly ,  a n d  th e s e  v a lu e s  w e re  u s e d  fo r  
c o m p a r is o n  o f  th e  s a m p lin g  r e s u l ts  o n  S ite  w i th in  th is  r e p o r t .  H o w e v e r ,  th e  p u b l i s h e d  S C O s 
fo r  m e r c u r y  a re  b a s e d  o n  e le m e n ta l  m e r c u r y  a n d  th e  s ite  d a ta  in d ic a te  th a t  th e  m e r c u r y  is  
p r e s e n t  a s  a  s a l t  fo r  w h ic h  th e  r e le v a n t  c o m m e rc ia l  o r  in d u s t r ia l  S C O s w o u ld  b e  4 7  m g / k g  
a n d  220 m g / k g ,  r e s p e c tiv e ly . C o m p a r is o n  o f  th e  m e r c u r y  d a ta  to  th e  r e le v a n t  
c o m m e r c ia l / in d u s t r ia l  c r i te r ia , th e re fo re ,  d o  n o t  in d ic a te  a n y  c o n c e n tra t io n s  a b o v e  th e s e  
S C O s fo r  a n y  s a m p le s  o th e r  t h a n  lo c a tio n s  RBS-2, LS-15 a n d  LS-16.

C o m p a r is o n  o f  th e  o n -s ite  so il d a ta  to  u r u e s t r ic te d /e c o lo g ic a l  S C O s, o th e r  t h a n  in  th e  
r iv e rb a n k , is  n o t  a p p lic a b le  g iv e n  th e  l im i te d  a r e a s  o f  h a b i t a t  a n d  c u r r e n t / f u t u r e  u s e  o f  th e
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S ite  fo r  in d u s t r i a l / c o m m e r c ia l  p u r p o s e s .  T h e  r iv e r b a n k  so ils  r e s u l ts ,  h o w e v e r ,  w e re  
c o m p a r e d  to  th e  e c o lo g ic a l S C O s a n d  e x c e e d e n c e s  o f  th e  S C O s  w e r e  in d ic a te d  fo r  n a tu r a l ly  
o c c u r r in g  m e ta ls ,  m e ta ls  x m re la te d  to  th e  S ite , a n d  m e rc u ry .

8 .3  O ff-S ite  Soils

O ff-s ite  so il  s a m p le s  c o lle c te d  d u r in g  th e  m o s t ' r e c e n t  s a m p l in g  e v e n t  to  th e  n o r th  (R B N -1  
a n d  O P N -1 ) a re  in d ic a t iv e  o f  fill m a te r ia ls  p la c e d  fo r  c o n s t r u c t io n  o f  R o u te  17  a n d  p e t r o le u m  
re la te d  im p a c ts  u n r e la te d  to  th e  N e p e r a  S ite . N o t  in c lu d in g  th e  p e t r o le u m  im p a c te d  so il, 
c o n c e n tra t io n s  a b o v e  th e  U n re s tr ic te d  U se  S C O s a re  p r e s e n t  fo r  z in c , le a d , m e r c u r y  a n d  
p o s s ib ly  P C B s (as d is c u s s e d  in  S e c tio n  4 .2 .3 .1 .1 , d u p l ic a te  s a m p le  r e s u l ts  d o  n o t  c o r re la te  
w e ll) . M e rc u ry  c o n c e n tra t io n s  r a n g e  f ro m  0.064  m g / k g  to  0 .92  m g / k g ,  w i th  a  h ig h  
c o n c e n tr a t io n  o f  19 .7  m g / k g  in  a  d u p l ic a te  s a m p le  fo r  w h ic h  th e  p a r e n t  s a m p le  h a d  a  
r e p o r te d  m e r c u r y  c o n c e n tr a t io n  o f  0.21 m g / k g .  T h e  m e r c u r y  c o n c e n tr a t io n  o f  0 .92  m g / k g  
r e p o r te d  in  th e  d e e p e s t  (18 "-2 4 ") r iv e r  b a n k  s a m p le  s u g g e s ts  c o n c e n tr a t io n s  o f  m e r c u r y  o n  
th e  o r d e r  o f  1 m g / k g  a re  r e la te d  to  f ill  m a te r ia ls  u s e d  a lo n g  R o u te  17, a n d  th e s e  d a ta  a re  a ls o  
c o n s is te n t  w i th  th e  N Y S D E C 's  d a ta  o n  m e r c u r y  in  H u d s o n  V aU ey  so ils . C o m p a r is o n  o f  th e  
m e r c u r y  d a ta  to  th e  r e le v a n t  c o m m e r c ia l / in d u s t r i a l  c r i te r ia  (i.e., in o rg a n ic  sa lt)  a s  d is c u s s e d  
a b o v e , d o  n o t  in d ic a te  a n y  c o n c e n tr a t io n s  a b o v e  th e s e  S C O s.

O ff-s ite  s a m p le s  to  th e  s o u th  w e re  n o n -d e te c t  fo r  P C B s w i th  d e te c ta b le  m e r c u r y  
c o n c e n tra t io n s  r a n g in g  f ro m  0.19  to  0 .28 m g / k g  a t  th r e e  lo c a tio n s  (O P S -1 , O P S -2  a n d  O P S -4) 
w i th in  th e  0-2" s a m p le s . T h e se  c o n c e n tr a t io n s  a re  c o n s is te n t  w i th  th e  N Y S D E C 's  r e g io n a l  
b a c k g r o u n d  d a ta  o n  m e r c u r y  in  H u d s o n  V a lle y  so ils , a n d  o n ly  sH g h tly  a b o v e  th e  U n r e s t r ic te d  
U s e /P r o te c t io n  o f  E c o lo g ic a l R e s o u rc e s  S C O s b u t  b e lo w  th e  R e s id e n t ia l  S C O s. H o w e v e r ,  th e  
m e a n  c o n c e n tr a t io n  o f  a l l  s ix  0-2" s a m p le  r e s u l ts  is  b e lo w  th e  m o s t  s t r in g e n t  c r i te r ia . M e rc u ry  
c o n c e n tra t io n s  a re  e i th e r  n o n - d e te c t  o r  b e lo w  S C O s in  th e  u n d e r ly in g  s a m p le  in te r v a l  (2 "- 
24") a t  a l l  lo c a tio n s . C o lle c tiv e ly , th e  s p o ra d ic  d e te c t io n  o f  m e r c u r y  a t  le v e ls  c o n s is te n t  w i th  
r e g io n a l  b a c k g r o u n d  a n d  o n ly  m a r g in a l ly  a b o v e  th e  U n re s tr ic te d  U s e /P r o te c t io n  o f  
E c o lo g ic a l R e s o u rc e s  S C O  in  3 o u t  o f  18 s a m p le s ,  a n d  a  m e a n  c o n c e n tr a t io n  b e lo w  th e  m o s t  
s t r in g e n t  S C O , c o u p le d  w i th  th e  c o n c e n tra t io n s  o f  m e r c u r y  o b s e rv e d  w i th in  th e  f ill  m a te r ia ls  
a d ja c e n t  to  R o u te  17  d is c u s s e d  a b o v e , le a d s  to  th e  c o n c lu s io n  th a t  th e r e  is  n o  a d v e r s e  im p a c t  
to  o ff-s ite  so ils .

8 .4  Q u a lita tiv e  Exposure Assessm ent an d  Fish and  W ild life  Resources  

im p a c t Assessm ent

B a se d  u p o n  th e  c u r r e n t  u s e  o f  th e  S ite , th e  Q u a l i ta t iv e  H u m a n  H e a l th  E x p o s u re  A s s e s s m e n t  
fo u n d  th a t  th e r e  is  a  p o te n t ia l  fo r  t r e s p a s s e r  e x p o s u re  to  C O P C s  f o u n d  in  S ite  so ils  
(e.g . m e rc u ry )  t h r o u g h  d e r m a l  c o n ta c t  o r  in c id e n ta l  in g e s t io n . C o m p a r is o n  o f  th e  m e r c u r y  
d a ta  to  th e  r e le v a n t  in o rg a n ic  s a l t  S C O s, h o w e v e r .  Lim its p o te n t ia l  e x p o s u re  s c e n a r io s  to  th r e e  
a re a s  a s s o c ia te d  w i th  s a m p le  lo c a tio n s  RBS-2, LS-15 a n d  LS-16.

I t  is  a s s u m e d  th a t  fu tu r e  u s e  o f  th e  S ite  a s  a  c o m m e rc ia l  a n d / o r  in d u s t r ia l  p r o p e r ty  w o u ld  b e  
fo U o w in g  a n y  re m e d ia l  a c tio n . T h e re fo re , th e re  w o u ld  n o t  b e  a n y  a n t ic ip a te d  e x p o s u re
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p a th w a y  a n d / o r  C O P C s  to  h u m a n s  (a d u lts ,  a d o le s c e n ts  a n d  c h i ld re n )  o n  th e  S ite , o th e r  th a n  
p o te n t ia l  c o n s tru c t io n  w o rk e r s  w h o  w o u ld  b e  p e r f o r m in g  th e  w o r k  u n d e r  a  h e a l th  a n d  sa fe ty  
p la n .

T h e  F ish  a n d  W ild life  R e s o u rc e  Im p a c t  A s s e s s m e n t  (F W R IA ) c o n c lu d e d  th a t  a l th o u g h  
m e rc u ry  c o n c e n tra t io n s  in d ic a te  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r  s e d im e r its  a re  
id e n t i f ie d  a s  C la ss  B, C la s s  C  s e d im e n ts  e x is t  u n r e la te d  to  th e  S ite , a n d  p o te n t ia l  im p a c ts  
w h e th e r  f ro m  th e  S ite , o th e r  so u rc e s , o r  b o th  a re  n o t  d is t in g u is h a b le .  T h e re fo re , i t  is  n o t  
p o s s ib le  to  c o n c lu d e  w h e th e r  th e  S ite , o th e r  s o u rc e s , o r  b o th  a re  c o n tr ib u t in g  to  th e  u r b a n  
im p a c ts  e v id e n c e d  in  th e  d a ta  a s  s u p p o r te d  b y  th e  N Y S D E C 's  f is h  s tu d y ,  th e  N Y S D E C 's  
re g io n a l  b a c k g r o u n d  m e r c u r y  d a ta  a n d  b io lo g ic a l a s s e s s n ie n t ,  a n d  th e  a d d i t io n a l  s e d im e n ts  
d a ta  p r e s e n te d  in  th is  re p o r t .

T h e  F W R IA  f u r th e r  c o n c lu d e d  th a t  th e r e  a re  n o  s ig n if ic a n t  n a tu r a l  c o m m u n i t ie s  o r  ra re ,  
e n d a n g e re d ,  o r  th r e a te n e d  f lo ra  o r  f a u n a  id e n t i f ie d  b y  th e  N Y S D E C  d a ta b a s e s  w i th in  th e  a re a  
a r o u n d  th e  W e s t  B ra n c h  o f  th e  R a m a p o  R iv e r. In  a d d i t io n ,  th e  S ite  a r e a  is  90 p e rc e n t  
d e v e lo p e d  in to  p a r k in g  lo ts , w i th  fo rm e r  b u i ld in g s  a n d  in d u s t r i a l  in f r a s t r u c tu r e  n o w  ra z e d , 
a n d  o n ly  l im ite d  p o c k e ts  o f  n a tu r a l  v e g e ta t io n /e c o lo g ic a l  h a b i ta t  e x is t, m o s t  o f  w h ic h  a re  
e n c lo s e d  b y  a  c h a in  l in k  fe n c e , a n d  w o u ld  g e n e ra l ly  p r o v id e  o n ly  lo c a liz e d  h a b i ta t  fo r  
c o m m o n  f lo ra  a n d  fa u n a .
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LIMITATIONS

T h e  w o r k  p r o d u c t  in c lu d e d  in  th e  a t ta c h e d  w a s  u n d e r ta k e n  in  fu l l  c o n fo rm ity  w i th  g e n e ra l ly  
a c c e p te d  p ro fe s s io n a l  c o n s u l t in g  p r in c ip le s  a n d  p ra c t ic e s  a n d  to  th e  f u l le s t  e x te n t  a s  a l lo w e d  
b y  la w  w e  e x p re s s ly  d is c la im  a ll  w a r r a n t ie s ,  e x p re s s  o r  im p lie d , in c lu d in g  w a r r a n t ie s  o f  
m e rc h a n ta b i l i ty  o r  f i tn e s s  fo r  a  p a r t ic u la r  p u rp o s e .

T h e  w o r k  p r o d u c t  h e r e in  ( in c lu d in g  o p in io n s ,  c o n c lu s io n s , s u g g e s t io n s ,  e tc .) w a s  p r e p a r e d  
b a s e d  o n  th e  s i tu a t io n s  a n d  c irc u m s ta n c e s  a s  f o u n d  a t  th e  t im e , lo c a tio n , s c o p e  a n d  g o a l  o f  
o u r  p e r fo rm a n c e  a n d  th u s  s h o u ld  b e  r e l ie d  u p o n  a n d  u s e d  b y  o u r  c l ie n t  r e c o g n iz in g  th e s e  
c o n s id e ra t io n s  a n d  l im ita t io n s . C o r n e r s to n e  s h a l l  n o t  b e  lia b le  fo r  th e  c o n s e q u e n c e s  o f  a n y  
c h a n g e  in  e n v ir o n m e n ta l  s t a n d a r d s ,  p ra c tic e s , o r  r e g u la t io n s  fo l lo w in g  th e  c o m p le t io n  o f o u r  
w o r k  a n d  th e r e  is  n o  w a r r a n t  to  th e  v e ra c i ty  o f  in f o r m a t io n  p r o v id e d  b y  th i r d  p a r t ie s ,  o r  th e  
p a r t ia l  u t i l iz a t io n  o f  th is  w o r k  p r o d u c t .
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