
 

  

March 17, 2014      
   
Mr. Kevin Gregory 
Acting Director, Consultant Management Bureau 
NYS Dept. of Transportation 
POD # 33 
50 Wolf Road 
Albany, NY 12232 
 
Attention: Mr. Anjan Sen, P.E. 
 
Re: PIN 8807.31.101Harrison Spill Site (Spill #94-07349) 
 Harrison Sub-Residency  
 Westchester County, New York 
 
Dear Mr. Sen: 
 
The following letter report summarizes the field investigative procedures and results of the sampling, 
conducted by Henningson, Durham & Richardson Architecture and Engineering P.C. (HDR) on behalf 
of the New York State Department of Transportation (NYSDOT) at the above referenced site (Figure 
1).  The sampling was conducted in accordance with our October 16, 2013 approved scope, which was 
developed in accordance with the NYSDOT Operation and Maintenance Plan for the Harrison Sub-
Residency, Landfill and Petroleum Spill Area, February 2010.  The spill (#94-07349) associated with 
this site was closed by the New York State Department of Environmental Conservation (NYSDEC) on 
October 10, 2002 when the air sparge/soil vapor extraction (AS/SVE) system was shut down.  The 
AS/SVE system was in operation for a total of two years. Currently the post-closure sampling and 
monitoring program is performed every fifth quarter. 
 
Field Investigative Procedures  
 
Groundwater monitoring at the site was performed to meet the monitoring requirements of the New York 
State Department of Environmental Conservation (NYSDEC) relating to NYSDEC Spill #94-07349.  A 
discussion of the groundwater data from the groundwater monitoring wells is presented in this report.  
 
On October 23rd, 2013, HDR sampled the groundwater wells to monitor the migration and natural 
attenuation of the contaminant plume.  HDR obtained samples from two groundwater monitoring wells 
(MW-11 and PC-1) for chemical analysis using low-flow sampling techniques.  Prior to commencing 
site activities, HDR conducted a visual inspection of the monitoring well casings and well heads to note 
any signs of damage or tampering.  Static water level measurements and total depth measurements from 
all groundwater monitoring wells were also recorded. 
 
Prior to commencement of sampling, a round of static water level measurements and total depth 
measurements were collected from all monitoring wells and field instrumentation were calibrated 
according to the respective manufacturer’s standards.  Nearly all of the monitoring wells initially 
included in the sampling program have been decommissioned by NYSDOT.  The following wells, 
MW-11 and PC-1, were proposed for sampling during the October 2013 sampling event and are 
shown on Figure 2. 
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Each well was purged of three well volumes or until dryness using a Whale pump equipped with a 
Rheostat (for adjustable flow), in-line flow cell, and dedicated tubing.  Field parameters of 
temperature, turbidity, dissolved oxygen (DO), pH, specific conductivity, and oxidation-reduction 
potential (Eh) were collected during purging and at the start of sampling at each well. The monitoring 
wells were sampled once they recovered to approximately 75% of their initial volume or within 2 
hours, whichever came first.  Groundwater samples were collected for contract laboratory analysis 
from each location using a dedicated bailer.  Samples were transferred to clean, pre-preserved 
laboratory-supplied containers for analysis of BTEX (benzene, toluene, ethylbenzene and total 
xylenes) plus MTBE (methyl tertiary butyl ether), and the natural attenuation parameters: iron 
(dissolved, Fe-II), manganese (dissolved, Mn-II), bicarbonate alkalinity (as HCO3), alkalinity (total), 
nitrate (NO3), and sulfate (SO4).  Metals samples were filtered and preserved upon receipt at the 
laboratory.  One (1) groundwater field duplicate was collected from monitoring well PC-1 and one (1) 
trip blank was submitted.  The duplicate sample was collected at the same time and for the same 
landfill parameters as the original sample.  The duplicate sample was given a “fictitious” sample ID 
(DMW-5-10232013) as to not indicate to the laboratory that it was a duplicate sample. 
 
Groundwater Sampling Results   
 
Groundwater sampling results from October 2013 are summarized on Table 1.  The results were 
compared to the NYSDEC Class GA standards or guidance values (GV).  Well sampling information 
is included on the sampling logs in Attachment A.  Laboratory data packages associated with the 
October 2013 sampling are included as Attachment B.  (Note that the Harrison Sub-Residency spill 
site was sampled concurrently with the landfill area; therefore, one of the data packages includes 
results from both sample sites).  A figure of the historic well locations and related data are included in 
Attachment C. 
 
The monitoring wells sampled are located downgradient or sidegradient of the plume. BTEX 
compounds were detected in the sample collected at MW-11 at concentrations of 2.7, 24, 1.2, and 8.6 
ug/l for benzene, toluene, ethylbenzene and total xylenes, respectively, for a total BTEX concentration 
of 36.5 ug/l.  Concentrations of benzene, ethylbenzene and m&p-xylenes exceeded their respective 
Class GA standard of 1, 5, and 5 ug/l, respectively.  BTEX compounds were not detected at PC-1.  
MTBE was not detected in either of the wells sampled.   
 
Dissolved iron was detected in the sample collected from MW-11 at a concentration of 4,100 ug/l.  
Dissolved manganese was detected in the samples collected from MW-11 and PC-1 at concentrations 
of 3,600 and 740 ug/l, respectively.  The Class GA standard for both iron and manganese is 300 ug/l.  
In each case, the reported value exceeded the Class GA standard.   
 
Total alkalinity and bicarbonate alkalinity results were the same at each of the wells; the concentration 
at MW-11 was 290 mg/l and the concentration at PC-1 was 190 mg/l.  A Class GA standard has not 
been established for alkalinity. Nitrate was not detected at either location.  Sulfate was detected in the 
sample collected from MW-11 at a concentration of 3.5 mg/l and in the sample collected from PC-1 at 
a concentration of 21 mg/l.  Both results were less than the Class GA standard of 250 mg/l.  Field 
parameters are discussed below in relation to the results and assessing the natural attenuation trends. 
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QAQC Sampling Results 
 
A duplicate sample was collected from groundwater monitoring well PC-1 for QAQC purposes.  The 
relative percent difference (RPD) was calculated for the sample collected from PC-1 and its duplicate 
sample, DMW-5-10232013, using the following formula: 

% RPD = X1-X2 * 100% 
(X1+X2)/2 

 
where,  X1 is the original value (PC-1), and 
  X2 is the duplicate value (DMW-5-10232013) 
 
RPD was not calculated for results where both samples were non-detect.  For the remaining 
groundwater analytical results, the RPD ranged from 0% to 1.36%, where 0% would indicate the 
results were the same.  All of the results of the RPD calculation indicate the results are within 
precision standards for both sampling and laboratory protocols.  
 
One trip blank was submitted for analysis of BTEX and MTBE only.  All results were non-detect. 
 
Discussion 
 
At the request of NYSDOT, HDR prepared graphs to coincide with the historical data presented in 
Attachment C to aid in the evaluation of trends in groundwater data over time.Findings were presented 
and discussed with NYSDOT on a conference call held on March 14, 2014.   
 
With the exception of ORP, results obtained from the natural attenuation parameters analyzed suggest 
aerobic conditions may be present at the site.  As seen in the past, BTEX results obtained from the 
down/sidegradient well, PC-1, are non-detect at the respective analytical reporting limits.  BTEX 
concentrations at MW-11 are comparable to what has been observed over recent historic monitoring 
events.  Although there have been slight increases or decreases over time, the concentrations suggest a 
stable plume.  NYSDOT will continue to monitor the  remaining Spill site wells on a fifth-quarterly 
basis. 
 
If you have any questions or need additional information, please do not hesitate to contact me. 
 
Very truly yours, 

 
___________________ 
Melissa E. LaMacchia 
Associate | Project Manager 
 
cc: G. Fitzgerald, NYSDOT Region 8  
 
Attachments 
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TABLES 



TABLE 1
GROUNDWATER DATA SUMMARY

Fifth Quarter Sampling - Harrison Spill Site
October 2013

Duplicate NYSDEC
Upgradient PC-1 Class GA

PARAMETER MW-1 MW-11 PC-1 DMW-5-10232013 Trip Blank Standards (a)
* 10/23/2013 10/23/2013 10/23/2013 10/23/2013

Volatile Organic Compounds (ug/l)
Benzene * 2.7 ND ND ND 1
Ethylbenzene * 24 ND ND ND 5
Toluene * 1.2 ND ND ND 5
m&p-Xylenes * 6.2 ND ND ND 5
o-Xylenes * 2.4 ND ND ND 5
Total BTEX * 36.5 ND ND ND 100
Methyl tert butyl ether (MTBE) *  ND ND ND 50 GV

Metals (ug/l)
Iron * 4100 ND ND  300
Manganese * 3600 740 730  300

Natural Attenuation Parameters (mg/l)
Total Alkalinity * 290 190   NS
Bicarbonate Alkalinity * 290 190   NS
Nitrate * ND ND   10
Sulfate * 3.5 21   250

Field Parameters 
Temperature (C) * 14.6 14.96 NA  NS
pH * 6.96 6.84 NA  NS
Specific conductivity (uS) * 0.998 0.85 NA  NS
Oxidation-Reduction Potential (mV) * -14 -12 NA  NS
Dissolved Oxygen (mg/l) * 8.3 3.11 NA  NS
Turbidity (NTUs) * 45.1 2.0 NA  NS

GV  - Guidance value.
  - Not analyzed.

NS  - No standard.
ND  - Not detected.
NA  - Not applicable.

Notes:
*Montoring wells and Piezometers have been properly closed and abandoned.  Therefore they were not sampled.

Downgradient/Sidegradient



ATTACHMENT A 

SAMPLING LOGS 



Well Sampling Log Well ID No.: MW-11

Well Casing Type: Start SWL: 12.76 Project: Harrison Landfill and Spill

Well Depth*: Water Column Ht.: Date: 10/23/2013

Screened Interval: Well Volume (gallons): 4.6 Crew: AW/KH

Well Elevation*:  SWL During Sampling: Purge Method: Whale Pump

Ground Elevation: Sample Time: 14:55 PID Head Space (ppm):

Well Condition: Sample Method: Bailer Meters Used: Horiba U-52, Turbidity Meter

Weather Conditions: Sample Analyses: BTEX + MTBE and natural attenuation parameters

Time
Est. 

Gallons  
Purged 

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP    
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

1405 0 14.02 6.80 -37 1.39 66.0 4.67 0.850 0.7
1406 1 14.40 6.92 -71 1.28 42.1 4.64 0.796 0.6
1407 2 14.60 6.86 -74 0.998 45.1 8.30 0.602 0.5 Dry after 2 gallons

Comments:
Slight petroleum odor

Notes: NM - No measurement
* - Measurement taken from top of well casing

50's overcast

17.7
2" PVC

n/a

n/a

n/a

Good

12/28/2013c:\pwworking\pitt\d0890129\DOT_HarrisonSpill_GWLog_2013-10-23.xlsx



Well Sampling Log Well ID No.: PC-1

Well Casing Type: Start SWL: 7.82 Project: Harrison Landfill and Spill

Well Depth*: 8.51 Date: 10/23/2013

Screened Interval: Well Volume (gallons): 7.9 Crew: AW/KH

Well Elevation*:  SWL During Sampling: n/a Purge Method: Whale Pump

Ground Elevation: Sample Time: 12:50 PID Head Space (ppm): n/a

Well Condition: Sample Method: Bailer Meters Used: Horiba U-52

Weather Conditions: Sample Analyses: VOC + MTBE, SVOC, Metals (fi p--0

Time
Est. 

Gallons  
Purged

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

11:42 0 14.38 6.53 -45 0.879 49 5.51 0.547 0.4
11:44 3 14.95 6.57 -9 853.000 40 4.92 0.611 0.4
11:47 6 14.79 6.77 -23 0.904 21 4.86 0.580 0.4
11:52 8 14.96 6.84 -12 0.850 2.0 3.11 0.590 0.5

Comments:

Notes: NM - No measurement
* - Measurement taken from top of well casing

50's overcast

16.33
2" PVC

n/a

n/a

n/a

Lock eyelit damaged



ATTACHMENT B 

LABORATORY ANALYTICAL DATA PACKAGES 



























































































































































































































































ATTACHMENT C HISTORIC 

DATA SUMMARY

& TREND ANALYSIS

(ELECTRONIC) 
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ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
(Page 1 of  10)

Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE ND 54 ND ND ND ND ND ND ND ND ND   50
Benzene ND ND ND ND ND ND ND ND ND ND ND   -
Toluene ND ND ND ND ND ND ND ND ND ND ND   -
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND   -
m,p-Xylene ND ND - - ND ND ND ND ND ND ND   -
O-Xylene ND ND - - ND ND ND ND ND ND ND   -
Xylenes (total) ND ND ND ND ND ND ND ND ND ND ND   -
TOTAL  BTEX ND ND ND ND ND ND ND ND ND ND ND   100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25
 
Metals (ug/L)
Chloride 7,000             250,000
Sodium 27,000             20,000
Iron (total) ND  207 3,760 264   5810 4840     300
Iron (dissolved) ND  ND 298 35 85.1 B 56.5 B 58 B 96.1 B ND ND   300
Lead ND             25

Other
Nitrogen, Nitrate (ug/L) 4,100  11,000 3,000 7,700 6,200 6,800 6,200 6,900 2,500 2,700   10,000
Sulfate (ug/L) 15,000  13,000 17,000 15,000 17,000 14,000 17,000 13,000 17,000 21,000   250,000
TOC (ug/L) 4,000  9,000 8,000 ND         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L) 97,400  59,000 42,000 30,000 16,000 45,000 H 56,000 73,000     N/A
Dissolved Oxygen (mg/L) 3.6 1.97 6.42 8.3 2.5 3.89 4.2 5.9 7.36 5.10 3.45   N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 5.5 15 ND ND ND ND ND ND ND     50
Benzene 2.1 ND ND ND ND ND ND ND ND     -
Toluene 8.0 2 ND ND ND ND ND ND ND     -
Ethylbenzene 2.7 ND ND ND ND ND ND ND ND     -
m,p-Xylene ND - - - ND ND ND ND ND     -
O-Xylene 3.8 - - - ND ND ND ND ND     -
Xylenes (total) 3.8 2 ND ND ND ND ND ND ND     -
TOTAL  BTEX 16.6 4 ND ND ND ND ND ND ND     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25
 
Metals (ug/L)
Chloride 10,000             250,000
Sodium 22,000             20,000
Iron (total)   6,330 75,600 10,400   3780 12,800     300
Iron (dissolved)   646 4,240 2,770 5,860 6,780 187 1,310     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND ND * 81 58 70 230 87     10,000
Sulfate (ug/L)   14,000 150,000 25,000 15,000 15,000 26,000 9,700     250,000
TOC (ug/L)   17,000 18,000 ND         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   49,000 40,000 23,000 33,000 43,000 H 46,000 51,000     N/A
Dissolved Oxygen (mg/L) 2.6 3.08 4.23 3.6 1.5 1.07 1.3 1.7 3.03     N/A

WELL ID: MW 2

WELL ID: MW 1
(Jan 2001) (May 2001)

(Jan 2001) (May 2001)

(Jan 2002) (Jan 2003)

(Jan 2002) (Jan 2003)

(Sept 2003)

(Sept 2003)

HDR



ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
(Page 2 of  10)

Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 50 21 ND ND ND ND ND ND ND     50
Benzene 64 ND 2 3 ND ND ND ND ND     -
Toluene 21 ND 2 3 ND ND ND ND 1J     -
Ethylbenzene 350 ND ND 40 82 120 61 ND 82     -
m,p-Xylene 460 - - - 44 56 15 20 10     -
O-Xylene 65 - - - 6 5 1 J 2J ND     -
Xylenes (total) 525 2 170 110 50 61 16 22 10     -
TOTAL  BTEX 960.0 2 174 156 132 181 77 22 93     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene  ND           50
Napthalene 160 4 J           25

Metals (ug/L)
Chloride 24,000             250,000
Sodium 43,000             20,000
Iron (total) 18,000  8,880 35,100 14,400   20,800 17,200     300
Iron (dissolved) ND  2,410 4,000 7,250 6,870 7,030 5,260 4,610     300
Lead 8             25

Other
Nitrogen, Nitrate (ug/L) ND  ND ND * ND ND ND 32 ND     10,000
Sulfate (ug/L) ND  18,000 24,000 27,000 6,500 7,300 14,000 ND     250,000
TOC (ug/L) 10,000  27,000 70,000 6,300         N/A
Petroleum Hydrocarbons (ug/L) 9,200             N/A
Carbon Dioxide (ug/L) 105,000  48,000 70,000 45,000 84,000 51,000 H 61,000 65,000     N/A
Dissolved Oxygen (mg/L) 2.1 2.93 1.89 3.0 1.1 1.36 1.04 1.26 1.33     N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 13 3 ND ND ND ND ND ND ND     50
Benzene 4.4 ND ND ND ND ND ND ND ND     -
Toluene ND ND ND ND ND ND ND ND ND     -
Ethylbenzene 22 2 2 ND 16 ND 1 J 2J ND     -
m,p-Xylene  - - - 1 ND ND ND ND     -
O-Xylene  - - - ND ND ND ND ND     -
Xylenes (total) 13 ND 1 ND 1 ND ND ND ND     -
TOTAL  BTEX 39.4 2 3 ND 17 ND 1 2 ND     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25

Metals (ug/L)
Chloride 8,000             250,000
Sodium 22,000             20,000
Iron (total)   1,360 1,330 3,480   307 14,600     300
Iron (dissolved)   1,010 ND 2,740 61.0 B 635 55.1 B 199B     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND 3,200 ND 2400 530 450 960     10,000
Sulfate (ug/L)   15,000 22,000 21,000 18,000 13,000 13,000 13,000     250,000
TOC (ug/L)   14,000 13,000 44,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   55,000 40,000 55,000 21,000 65,000 H 98,000 91,000     N/A
Dissolved Oxygen (mg/L) 3.5 2.35 4.29 3.9 0.82 1.42 2 1.6 2.97     N/A

WELL ID: MW 3

WELL ID: MW 4
(Jan 2001) (May 2001)

(Jan 2001) (May 2001)

(Jan 2002) (Jan 2003)

(Jan 2002) (Jan 2003)

(Sept 2003)

(Sept 2003)

HDR



ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
(Page 3 of  10)

Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 150 ND ND ND ND ND ND ND ND     50
Benzene 14 ND 1 ND ND ND ND ND ND     -
Toluene 32 2 2 ND 2 ND ND 1J ND     -
Ethylbenzene 410 ND ND ND 150 ND 99 140 75     -
m,p-Xylene  - - - 93 ND 42 46 12     -
O-Xylene  - - - 5 ND 2 J 3J ND     -
Xylenes (total) 460 43 230 4 98 ND 44 49 12     -
TOTAL  BTEX 916 45 233 4 250 ND 143 190 87     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene 10           50
Napthalene ND           25

Metals (ug/L)
Chloride 60,000             250,000
Sodium 32,000             20,000
Iron (total)   9,630 3,910 4,500   9770 9,830     300
Iron (dissolved)   2,930 1,820 1,240 7,070 4,560 6,100 4,690     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND 620 210 ND ND 220 29     10,000
Sulfate (ug/L)   17,000 12,000 16,000 42,000 8,500 ND ND     250,000
TOC (ug/L)   23,000 14,000 12,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   68,000 12,000 28,000 100,000 73,000 H 74,000 ND     N/A
Dissolved Oxygen (mg/L) 3.4 3.09 6.12 9.0 1.6 1.19 1.73 1.23 1.52     N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 73 20 ND ND ND ND ND ND ND     50
Benzene 7.9 ND ND ND ND ND ND ND ND     -
Toluene 7 ND ND ND ND ND ND ND ND     -
Ethylbenzene 98 ND ND 3 61 ND 88 16 100     -
m,p-Xylene  - - - 30 14 37 27 28     -
O-Xylene  - - - 2 1 3 J 4J 3J     -
Xylenes (total) 112 21 6 27 33 16 40 31 31     -
TOTAL  BTEX 224.9 21 6 30 94 16 128 47 131     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25

Metals (ug/L)
Chloride 40,000             250,000
Sodium 33,000             20,000
Iron (total)   1,720 2,410 2,750   4610 5,630     300
Iron (dissolved)   475 2,060 874 1,080 1,620 1,270 593     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND ND * ND ND ND ND ND     10,000
Sulfate (ug/L)   17,000 19,000 22,000 10,000 7,400 7,200 ND     250,000
TOC (ug/L)   17,000 25,000 ND         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   60,000 32,000 27,000 33,000 48,000 45,000 49,000     N/A
Dissolved Oxygen (mg/L) 3.1 6.05  3.5 0.89 1.41 2.9 3.3 1.57     N/A

WELL ID: MW 5

WELL ID: MW 6

(Jan 2001) (May 2001) (Jan 2002) (Jan 2003)

(Jan 2001) (May 2001) (Jan 2002) (Jan 2003)

(Sept 2003)

(Sept 2003)

HDR



ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
(Page 4 of  10)

Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 16 38 17 ND ND ND ND ND ND     50
Benzene 3.4 ND ND ND ND ND ND ND ND     -
Toluene 4 ND ND ND ND ND ND ND ND     -
Ethylbenzene 5.7 ND ND ND ND ND ND ND ND     -
m,p-Xylene  - - - ND ND ND ND ND     -
O-Xylene  - - - ND ND ND ND ND     -
Xylenes (total) 4.8 ND ND ND ND ND ND ND ND     -
TOTAL  BTEX 17.9 ND ND ND ND ND ND ND ND     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25

Metals (ug/L)
Chloride 40,000             250,000
Sodium 35,000             20,000
Iron (total)   2,700 30,000 3,080   3960 18,000     300
Iron (dissolved)   1,880 4,020 2,380 2,190 2,640 1,600 165B     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND ND* 150 ND 160 330 ND     10,000
Sulfate (ug/L)   15,000 38,000 20,000 8,200 13,000 11,000 7,400     250,000
TOC (ug/L)   16,000 21,000 11,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   78,000 35,000 37,000 27,000 42,000 63,000 41,000     N/A
Dissolved Oxygen (mg/L) 3.2 3.12 4.43 3.4 1.0 2.2 1.8 2.0 2.66     N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 68 6 ND ND ND ND ND ND ND     50
Benzene 110 ND ND ND ND ND ND ND ND     -
Toluene 26 ND 2 ND ND ND 2 J ND ND     -
Ethylbenzene 60 ND ND ND 2 1 41 2J 27     -
m,p-Xylene 160 - - - 1 ND 12 7 5     -
O-Xylene 40 - - - ND ND 2 J 2J 2J     -
Xylenes (total) 200 ND 34 7 1 ND 14 9 7     -
TOTAL  BTEX 396 ND 36 7 3 1 57 11 34     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene  ND           50
Napthalene 34 ND           25

Metals (ug/L)
Chloride 5,000             250,000
Sodium 63,000             20,000
Iron (total) 8,600  545 4,370 3,320   7160 4,070     300
Iron (dissolved) 230  ND 48.7 B ND 1,890 3,310 3,160 282     300
Lead ND             25

Other
Nitrogen, Nitrate (ug/L) 33  ND ND * 190 ND ND 120 28     10,000
Sulfate (ug/L) ND  31,000 ND ND ND 3,800 ND ND     250,000
TOC (ug/L) 12,000  21,000 25,000 ND         N/A
Petroleum Hydrocarbons (ug/L) 7,600             N/A
Carbon Dioxide (ug/L) 264,000  37,000 22,000 19,000 30,000 56,000 55,000 42,000     N/A
Dissolved Oxygen (mg/L) 1.5 6.3 4.6 4.5 0.89 0.88 2.18 3.13 1.96     N/A

(Jan 2002) (Jan 2003)

(Jan 2002)

WELL ID: MW 7

WELL ID: MW 8
(Jan 2001) (May 2001)

(Jan 2001) (May 2001) (Sept 2003)

(Sept 2003)(Jan 2003)

HDR



ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
(Page 5 of  10)

Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE ND ND ND ND ND ND ND ND ND     50
Benzene ND ND ND ND ND ND ND ND ND     -
Toluene ND ND ND ND ND ND ND ND ND     -
Ethylbenzene ND ND ND ND ND ND ND ND ND     -
m,p-Xylene  - - - ND ND ND ND ND     -
O-Xylene  - - - ND ND ND ND ND     -
Xylenes (total) ND ND ND ND ND ND ND ND ND     -
TOTAL  BTEX ND ND ND ND ND ND ND ND ND     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene 2 J           50
Napthalene ND           25

Metals (ug/L)
Chloride 260,000             250,000
Sodium 160,000             20,000
Iron (total)   4,570 7,870 12,600   232 16,000     300
Iron (dissolved)   ND ND ND 32.2 B ND 44.9 B 450     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND 690 340 730 870 770 1,100     10,000
Sulfate (ug/L)   21,000 23,000 19,000 12,000 12,000 17,000 19,000     250,000
TOC (ug/L)   18,000 15,000 9,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   ND ND * ND ND ND ND ND     N/A
Dissolved Oxygen (mg/L) 3.3 7.5 5.49 12.3 6.30 3.65 7.60 8.20 6.65     N/A

TARGET
(Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE ND ND ND ND ND ND 50
Benzene ND ND 0.88 0.88 ND 1.9 -
Toluene 1 J ND 1 2.9 ND ND -
Ethylbenzene 10 3J 13 130 53 32 -
m,p-Xylene 7 ND 3.8 35 12 11 -
O-Xylene ND ND 1.6 3.1 1.2 2.3 -
Xylenes (total) 7 ND 5.4 38.1 13.2 13.3 -
TOTAL  BTEX 18 3 20.28 171.88 66.2 47.2 100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene       50
Napthalene       25

Metals (ug/L)
Chloride       250,000
Sodium       20,000
Iron (total) 174,000 23,400     300
Iron (dissolved) 1370 307 ND ND 610 5500 300
Lead       25

Other
Nitrogen, Nitrate (ug/L) 0.98 240 ND ND ND ND 10,000
Sulfate (ug/L) 57,000 15,000 19 9 14,000 3,300 250,000
TOC (ug/L)       N/A
Petroleum Hydrocarbons (ug/L)       N/A
Carbon Dioxide (ug/L) 230,000 140,000     N/A
Dissolved Oxygen (mg/L) 3.70 5.45 3.30 3.01 16.25 5.03 N/A

(Jan 2002) (Jan 2003)(Jan 2001) (May 2001)
WELL ID: MW 9

WELL ID: MW 11

(Sept 2003)

HDR



ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
(Page 6 of  10)

Harrison Subresidency Spill Site

TARGET
(Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE ND ND ND  50
Benzene ND ND ND  -
Toluene ND ND ND  -
Ethylbenzene 23 4.1 3.4  -
m,p-Xylene ND ND ND  -
O-Xylene ND ND ND  -
Xylenes (total) ND ND ND  -
TOTAL  BTEX 23 4.1 3.4  100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene     50
Napthalene     25

Metals (ug/L)
Chloride     250,000
Sodium     20,000
Iron (total)     300
Iron (dissolved) 650 2600 4100  300
Lead     25

Other
Nitrogen, Nitrate (ug/L) ND 0.35 ND  10,000
Sulfate (ug/L) 5.6 19.0 13,000  250,000
TOC (ug/L)     N/A
Petroleum Hydrocarbons (ug/L)     N/A
Carbon Dioxide (ug/L)     N/A
Dissolved Oxygen (mg/L) 1.10 2.61 4.51 N/A

TARGET
(Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE ND ND ND  50
Benzene ND ND ND  -
Toluene ND ND ND  -
Ethylbenzene ND ND ND  -
m,p-Xylene ND ND ND  -
O-Xylene ND ND ND  -
Xylenes (total) ND ND ND  -
TOTAL  BTEX ND ND ND  100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene     50
Napthalene     25

Metals (ug/L)
Chloride     250,000
Sodium     20,000
Iron (total)     300
Iron (dissolved)     300
Lead     25

Other
Nitrogen, Nitrate (ug/L) 0.46 1.5 1300  10,000
Sulfate (ug/L) 13 23 25,000  250,000
TOC (ug/L)     N/A
Petroleum Hydrocarbons (ug/L)     N/A
Carbon Dioxide (ug/L)     N/A
Dissolved Oxygen (mg/L) 1.80 5.87 5.87  N/A

WELL ID: MW 13

WELL ID: MW 12

HDR
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May 2000 to July 2012
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Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 3.2 31 ND ND ND         50
Benzene 1.4 ND ND ND ND         -
Toluene 3.7 ND ND ND 60         -
Ethylbenzene 4.0 ND ND 2 22         -
m,p-Xylene 8.1 - - - 100         -
O-Xylene 2.9 - - - 42         -
Xylenes (total) 11.0 ND ND 1 140         -
TOTAL  BTEX 20.1 ND ND 3 222         100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25

Metals (ug/L)
Chloride 16,000             250,000
Sodium 45,000             20,000
Iron (total)   3,940 3,720 NA         300
Iron (dissolved)   52.1 B 68.0 B NA         300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND* 160 NA         10,000
Sulfate (ug/L)   48,000 46,000 NA         250,000
TOC (ug/L)   25,000 17,000 ND         N/A
Petroleum Hydrocarbons (ug/L)     NA         N/A
Carbon Dioxide (ug/L)   18,000 19,000 NA         N/A
Dissolved Oxygen (mg/L) 4.6 9.66 4.6 2.3 NA         N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 4.9  ND NA ND ND ND ND ND     50
Benzene 2.1  ND NA ND ND ND ND ND     -
Toluene ND  ND NA ND ND ND ND ND     -
Ethylbenzene ND  1 NA 9 23 8 ND 9     -
m,p-Xylene 3.5  - NA 2 15 2 J ND 2J     -
O-Xylene 5.6  - NA ND ND ND ND ND     -
Xylenes (total) 9.1  ND NA 2 15 2 J ND 2     -
TOTAL  BTEX 11.2  1 NA 11 38 10 ND 11     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND NA          50
Napthalene ND NA          25

Metals (ug/L)
Chloride 34,000   NA          250,000
Sodium 27,000   NA          20,000
Iron (total)   1,080 NA 1,190   1460 1,880     300
Iron (dissolved)   32.8 B NA 462 644 592 456 343     300
Lead    NA          25

Other
Nitrogen, Nitrate (ug/L)   ND* NA ND ND 120 ND 120     10,000
Sulfate (ug/L)   27,000 NA 19,000 9,000 12,000 12,000 8,100     250,000
TOC (ug/L)   14,000 NA 9,400         N/A
Petroleum Hydrocarbons (ug/L)    NA          N/A
Carbon Dioxide (ug/L)   39,000 NA 39,000 25,000 32,000 25,000 14,000     N/A
Dissolved Oxygen (mg/L) 4.7 4.91 NA 2.0 2.9 2.4 1.1 5.35     N/A

(Jan 2003)

WELL ID: SP 1

WELL ID: MW 10 B
(Jan 2001) (May 2001)

(Jan 2001) (May 2001)

(Jan 2002)

(Sept 2003)(Jan 2002) (Jan 2003)

(Sept 2003)

HDR



ATTACHMENT A
MONITORING WELL HISTORICAL DATA SUMMARY

May 2000 to July 2012
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Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)

MTBE 18  14 ND ND ND ND       50
Benzene 19  ND 7 7 5 2 J       -
Toluene 25  ND 6 2 2 4 J       -
Ethylbenzene 110  1 42 ND 5 42       -
m,p-Xylene 52  - - 4 1 13       -
O-Xylene 11  - - 2 ND ND       -
Xylenes (total) 63  ND 3 6 1 13       -
TOTAL  BTEX 217.0  1 58 15 13 61       100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25

Metals (ug/L)
Chloride 36,000             250,000
Sodium 75,000             20,000
Iron (total)   9,750 7,590 2,700         300
Iron (dissolved)   ND 126 B ND 166 B 2,120       300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND* 100 ND 37 ND       10,000
Sulfate (ug/L)   26,000 64,000 18,000 7,900 7,200       250,000
TOC (ug/L)   17,000 29,000 14,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   36,000 42,000 38,000 37,000 58,000       N/A
Dissolved Oxygen (mg/L) 2.5  3.1 4.0 1.0 1.47 1.7       N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 38  7 ND ND ND ND ND ND     50
Benzene 110  ND ND ND ND ND ND ND     -
Toluene 39  1 ND ND ND ND ND ND     -
Ethylbenzene 200  ND ND ND ND ND ND 31     -
m,p-Xylene 180  - - ND ND ND ND 4J     -
O-Xylene 57  - - ND ND ND ND 3J     -
Xylenes (total) 237  15 ND ND ND ND ND 7     -
TOTAL  BTEX 586.0  16 ND ND ND ND ND 38     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene ND           50
Napthalene ND           25

Metals (ug/L)
Chloride 6,000             250,000
Sodium 38,000             20,000
Iron (total)   2,970 1,060 133 B   3380 3,170     300
Iron (dissolved)   ND ND ND 116 B 384 891 572     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND* 100 ND 25 66 ND ND     10,000
Sulfate (ug/L)   56,000 16,000 19,000 5,900 22,000 ND ND     250,000
TOC (ug/L)   11,000 18,000 41,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   11,000 11,000 20,000 19,000 26,000 57,000 32,000     N/A
Dissolved Oxygen (mg/L) 3.4  4.21 5.7 1.1 1.7 2.2 1.05 3.27     N/A

(May 2001) (Jan 2002) (Jan 2003)

(May 2001) (Jan 2002) (Jan 2003)

WELL ID: SP 2

WELL ID: SP 3

(Jan 2001)

(Jan 2001)

(Sept 2003)

(Sept 2003)

HDR
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May 2000 to July 2012
(Page 9 of  10)

Harrison Subresidency Spill Site

BASELINE (Oct 2005)/ TARGET
(May 2000) (May 2004) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE 24  ND ND ND ND ND ND ND     50
Benzene 24  ND ND ND ND ND ND ND     -
Toluene 3.8  ND ND ND ND ND ND ND     -
Ethylbenzene 35  ND 3 26 ND ND ND ND     -
m,p-Xylene 9.5  - - 8 ND ND ND ND     -
O-Xylene 2.4  - - ND ND ND ND ND     -
Xylenes (total) 11.9  ND 2 8 ND ND ND ND     -
TOTAL  BTEX 74.7  ND 5 34 ND ND ND ND     100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene  ND           50
Napthalene  ND           25

Metals (ug/L)
Chloride 16,000             250,000
Sodium 24,000             20,000
Iron (total)   3,790 5,350 2,490   10,400 25,400     300
Iron (dissolved)   602 1,810 1,810 2,460 44.5 953 326     300
Lead              25

Other
Nitrogen, Nitrate (ug/L)   ND* ND* ND ND 150 200 ND     10,000
Sulfate (ug/L)   34,000 22,000 37,000 26,000 8,400 24,000 13,000     250,000
TOC (ug/L)   14,000 24,000 11,000         N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)   39,000 24,000 31,000 26,000 23,000 39,000 ND     N/A
Dissolved Oxygen (mg/L) 4.2  6.89 4.2 2.4 6.2 3.4 3.8 5.6     N/A

BASELINE (Oct 2005)/ TARGET
(May 2000) (Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE     3 ND ND     ND  50
Benzene     ND ND ND     ND  -
Toluene     ND ND ND     ND  -
Ethylbenzene     ND ND ND     ND  -
m,p-Xylene     ND ND ND     ND  -
O-Xylene     ND ND ND     ND  -
Xylenes (total)     ND ND ND     ND  -
TOTAL  BTEX     3 ND ND     ND  100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene              50
Napthalene              25

Metals (ug/L)
Chloride              250,000
Sodium              20,000
Iron (total)              300
Iron (dissolved)            ND  300
Lead              25

Other
Nitrogen, Nitrate (ug/L)            ND  10,000
Sulfate (ug/L)            21,000  250,000
TOC (ug/L)              N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)              N/A
Dissolved Oxygen (mg/L)            16.79  N/A

(May 2001) (Jan 2002)

WELL ID: SP 4
(Jan 2001) (May 2001) (Jan 2002)

(Jan 2003) (Sept 2003) (May 2004)

(Jan 2003) (Sept 2003)

WELL ID: GP 2
(Jan 2001)

HDR
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Harrison Subresidency Spill Site

(Oct 2005)/ TARGET
(Mar 2006) (July 2007) (Oct 2008) (Jan 2010) (Apr 2011) (July 2012) EFFLUENT

CRITERIA
Volatile Organics (ug/L)
MTBE        ND ND ND ND ND ND 50
Benzene        ND ND ND ND ND ND -
Toluene        ND ND ND ND ND ND -
Ethylbenzene        ND ND ND ND ND ND -
m,p-Xylene        ND ND ND ND ND ND -
O-Xylene        ND ND ND ND ND ND -
Xylenes (total)        ND ND ND ND ND ND -
TOTAL  BTEX        ND ND ND ND ND ND 100

Semi-volatile Org.(ug/L)
2-Methylnaphthalene              50
Napthalene              25

Metals (ug/L)
Chloride              250,000
Sodium              20,000
Iron (total)        599 952     300
Iron (dissolved)        28.6 B 425 ND ND ND ND 300
Lead              25

Other
Nitrogen, Nitrate (ug/L)        50 ND* ND ND ND ND 10,000
Sulfate (ug/L)        5000 37,000 34 36 13,000 1,400 250,000
TOC (ug/L)              N/A
Petroleum Hydrocarbons (ug/L)              N/A
Carbon Dioxide (ug/L)        10,000 35,000     N/A
Dissolved Oxygen (mg/L)        2.72 3.02 4.1 1.92 16.57 5.13 N/A

Notes:
ND = Non Detect
B = Concentration below the reporting limit equal to or above the detection limit.
J = Concentration below the reporting limit.
H = Analyzed outside of the holding time.
* Nitrogen, Nitrate was analyzed outside the recommended holding time for this sample and therefore the analytical results may be biased low.

WELL ID: PC-1

HDR




