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25 April 2006 
File No . 32077-031 

Xerox Corporation 
800 Phillips Road, Building 205-99F 
Webster , New York 14580 

Attention: 

Subject: 

Mr . Eliott Duffney 

Remedial Design/Remedial Action 
Xerox Building 801 
(NYSDEC Site No. 828 
Henrietta, New York 

Mr. Duffney' p 
This document compr~ls){e work plan 
Corpora · ilding<.8-01: in H nrietta, Ne 

is Work con1 s the llo n 

A brief site descr~f ion an 

i
A summary f site specific data supporting a large scale implementation of a specially 
rmulated}~ ~ogen Release Compound (HRC®) for enhanced bioremediation under 
tu rally · sulfate conditions found at the Xerox 801 facility , 

de · gn plan of the selected remediation technology, with a remedial goal of further 
ducing groundwater concentrations in the Lawn Area, 

o A monitoring program designed to track the remediation implementation progress , 

o A sub-slab vapor intrusion mitigation plan, and 

o Reporting , notification, and scheduling information related to the proposed remediation 
activities . 
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Please contact the undersigned with any questions you may have and thank you for the 
opportunity to continue assisting with this project. 

Sincerely yours , 
HALEY & ALDRICH OF NEW YORK 

Glenn M. White 
Senior Scientist 

Vincent B. Dick 
Vice President 
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1 INTRODUCTION 

1.1 Site Description 

1.1.1 Building and Property Description 

Building 801 occupies a portion of the Xerox property located at 1350 Jefferson Road, 
approximately one half mile west of the intersection of Jefferson and Winton Roads in the 
Town of Henrietta, Monroe County, New York. The Xerox property is shown on the Project 
Locus , Figure 1 and Site Plan, Figure 2 . The property is bounded by undeveloped land on 
the north, undeveloped and commercial properties on and Jefferson Road 
on the south. 

1.1.2 Subsur ce, eologicy roundwater Conditions 

The geology of th X } ox Building 801 site is characterized by approximately 35 to 40 feet of 
s ·1 underlain by h~f bedrock (Vernon Shale). Competent bedrock exists between 30 and 40 
fee belo~1;7~urface . The overburden soil consists of thin deposits of man-placed fill 
nd g cia/. · ed natural deposits. 

Th ov~urden consists of three dominant types of materials: fill , glacio-lacustrine deposits 
an f'i'acial till. Fill material was placed over much of the site to raise the natural grade prior 
to construction of Building 801. The fill material exists in all areas at the site except the 
northern, wooded portion. Natural soil materials consisting of medium dense red-brown silty 
sand, often containing varying amounts of clay or gravel were imported to the site as fill . 
Lacustrine deposits underlie the fill and are variable in composition. Two separate lacustrine 
units exist: a silty to sandy layer encountered immediately below the fill and a clay layer 
situated throughout different portions of the site. Glacial till deposits overlie the shale 
bedrock. The till composition ranges from very dense , gray-brown, silty sand and dense , 
clayey silt to a very stiff, brown, silty clay with varying amounts of sand and gravel. 

The local hydrogeologic setting of the Xerox Building 801 site consists of two distinct 
hydrogeologic units: an upper water-table aquifer and a lower confined aquifer which is 
overlain by a lacustrine clay aquitard . The area of concern for this work plan is within the 
upper aquifer and is discussed below. 
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Static groundwater levels in the upper aquifer lie within 2 to 5 feet below ground surface. The 
general direction of groundwater flow is towards the north . A groundwater velocity 
maximum of 4 x 10-5 cm/s was calculated at the site. This calculation was based on maximum 
hydraulic conductivity and horizontal gradient and an assumed minimum porosity . 

The upper till of the upper aquifer has a hydraulic conductivity of approximately 10-6 to 10-1 

cm/s . The hydraulic conductivity of the upper lacustrine silts/sands within the upper aquifer 
is approximately 104 to 10-5 cm/s . The extremely low conductivity of the upper till may 
cause it to act, along with the lacustrine clay layer, as a partially confined layer. 

Horizontal gradients within the upper aquifer normally g · fr~)>l to 0.023 feet per 
foot and vary with location on the site as well as se orra . . xerti~l gradients within the 
upper aquifer are also present. Upward vertical gratiI nts ran~ twe 0 .01 and 0.25 feet 
per foot. The higher vertical gradients exist in su 1 r o 1.s-:> 

1.2 Nature & Extent of Contamination 

The contamination at the B801 facility ~acted site oils , groundwater, and surface 
water . The nature and extent of con~in:i. on a: the site s de · ated through remedial 
investigations conducted in coordina i n witli and pproval e NYSDEC. The site 
compounds of concern (COCs) incl de e n c i , -dichloroethene (DCE), 1,1-
dichloroethane (1 ,1-DCA), ·s-1, -di:or~ ene (i ·s-D5Jl), 1,2-dichloroethane (1,2-DCA), 
1, 1, I-trichloroethane (T .(fnchloroeth~(TC t rachloroethene (PCE), vinyJ chloride 
(VC) , and mineral sp · ·ts . e majority the oi contamination occurs in the upper 8 to 12 
feet of ·~e ~of e groundwa · pacts are restricted to the site ' s upper (water 
t e uifer. Th~e find=s ve been previously reported to the agency in the Remedial 

vestigation eport \(RI) da d ~ 93. CO Cs have remained the same since 1993 as 
identified in ro tine ~ite grou dw er monitoring reports . The most recent groundwater 
analytical results ate Dece r 2005 indicate that total VOC concentrations in the Lawn 

rea currently range rom non-detect to 386,000 µg/L (see Figure 4). This work plan is 
i ended to defide e specific actions Xerox will take to further reduce the observed 
con entrations j6 is area as a final remedial action, as discussed with NYSDEC most 
ecen o~~st 18, 2005 . 

Re~diation History 

Xerox has performed a variety of remedial actions at this site since the early 1990's. An 
Interim Remedial Measure (IRM) was implemented at the site in the spring of 1990. The 
IRM consisted primarily of pumping affected groundwater from five recovery wells through 
an activated carbon treatment system, and diverting clean surface water and runoff away from 
areas where chlorinated solvent and petroleum distillates were known to be present. The IRM 
groundwater recovery pumping and treatment system began operation in 1990 and ceased in 
1994 with New York State Department of Environmental Conservation (NYSDEC) approval. 
In late 1994, a more robust IRM was implemented which consisted of the 2-PHASE™ 
Extraction technology that achieved removal of both groundwater and soil vapor under high 
vacuum. 

A Record of Decision (ROD) naming 2-PHASEr" Extraction as the preferred remedial 
alternative was subsequently issued by the NYSDEC in April 1995. In addition to 2-PHASET" 
Extraction, remediation of surface water, in the form of re-direction of stormwater runoff into 
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a new ditch around the area of contamination was also identified as necessary and completed. 
The stormwater re-direction activities were completed in 1995 after issuance of the ROD . 2-
PHASE™ extraction was performed until mass recovery rates attenuated, indicating the 
technology had reached the limits of its effectiveness . 

A preliminary Monitored Natural Attenuation (MNA) Evaluation was performed in 1999 to 
determine if natural attenuation is occurring at the B801 site at a rate sufficient to be included 
as part of future remediation strategies , either as a stand-alone remedy or in conjunction with 
other technologies . 

The evaluations concluded: 

• 

• 

Natural Attenuation appears to be ongoing at the s e an 
evidence: historical plume stabi~.,--pr-esence of · rect 
products , and presence of a geo ern:icsal A footpr' 

H . . 1 . d d' ~) f th B801 d istonca concentration tref\.OS ;n ica ener o e groun water 
plume. Long-terms ,utdo n ror th . boun\t test d MNA monitoring did not cause 
substantial increjlS · wells outsjtle the s rce area. Concentration increases were 
observed for ells in the source a~ the rebound test. 

e HAS ™ ext ction system was terminated on 14 November 2001 due to 
symptotic lo mass .\emova on it.W.ns and the lack of substantial rebound that indicated the 

system had rea ed ~e limits ? f )~ffectiveness. A total of 9 , 5 89 pounds of COCs were 
removed from th sub~urface sll<ce the system' s inception. Following the shutdown of the 2-

hase Extraction $ys~m in November 2001 a Focused Feasibility Study (FFS) was submitted 
t \ the NYSDEC~j o ssess supplemental remedial activities. Based on the Risk Assessment 
inch1ded in th~ aated 1993 effects from exposure to compounds found onsite in soil and 
rou~water ot exceed USEP A recognized thresholds. The actions summarized by this 

rk pfan · further reduce site groundwater concentrations and further reduce the potential 
for isk. herefore, supplemental remedial activities may position the site for a "No Further 
Ac " decision to be endorsed by the department. 

The FFS recommended evaluation of an "Enhanced Bioremediation and Monitored Natural 
Attenuation" (EBMNA) approach for the site , shifting the focus to the evaluation to EBMNA 
processes to assess whether these remediation methods are capable of materially enhancing the 
site remedial effort. The evaluation was performed in accordance with the NYSDEC 
approved "Enhanced Bioremediation and Monitored Natural Attenuation Work Plan" 
(EBMNA Work Plan) dated December 2001. The results were described in the "Report on 
Enhanced Bioremediation and Monitored Natural Attenuation Data Collection and Evaluation 
Program" (EBMNA Report). 

As a result of the EBMNA evaluation program a pilot test injection of electron donor was 
performed at the site in November 2003 in accordance with the pilot test scoping document 
entitled "Field Pilot Test Injection of Electron Donor" (Pilot Test Plan) dated 2 October 2003. 
Pilot test performance monitoring was concluded during October 2005 . The results of the 
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pilot test indicated that reductive dechlorination is an active process stimulated by electron 
donor injection within the injection grid area. 

This document summarizes the EBMNA process and provides the design and work plan for a 
large-scale injection of an electron donor at the Xerox 801 site as a method to further reduce 
the concentrations of chlorinated compounds in groundwater. In addition, as a final risk 
mitigation measure , this document provides the proposal for a sub-slab depressurization 
system in the site building to mitigate potential soil vapor concerns. 

1.4 Work Plan Objectives 

The objectives of this remedial action 
following sections of this document. 

• 

• Provide justification for enhanced biore 
selected remediation enhancement f 

• 

• 

m the 

Natural 

installation of vapor 
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2 SUMMARY OF EBMNA EVALUATION PROCESS 

2.1 EBMNA Approach 

In accordance with the recommendations in the FFS described above , subsequent activities 
including a field pilot study were conducted to evaluate enhanced bioremediation and 
monitored natural attenuation processes. The purpose of this evaluation was to determine if 
bioremediation enhancing amendments could positively impact the subsurface biology so that 
significant improvement to site bioremediation processes could be realized. 

The evaluation consisted of two components, ~ -C mJcro ·al assessment ("field 
component") and a laboratory microcosm study (':fa'(~~ci;or6t''). \:rhe field component 
incorporated a recently developed device called a ~'B1 ,_ )', w ·ch \:~s used to collect 
microorganisms (biofilms) from site monitoring w ls f analysis . Th · lab · omponent 
consisted of a conventional microcosm study ses the effec ·veness of various 
biodegradation enhancing amendments including C- (de ribed belo enzoate , and 
inorganic nutrients. ~ 

The three primary objectives for the Bio Evalua ion ere: 

I. Detennine health, v~, a~ti iM bsurf) emicroorganisms. 
2. Determme thi:· ~ic--6pab1hty f ~~lrm5rgan1sms to complete the reductive 

dechlorination athw[ "~ / J 
3. . e bio egr da~~~ancing meH<li£ents (electron donors). 

\

fie specific suits o this s~ / d below in order of significance: 

. HRC induce anaerobic J,onditions and stimulated the growth of microorganisms 
including De hf Zoe ccoides sp. 

\_ Findings suggest at naturally occurring sulfate levels may be inhibiting dechlorination. 
3. \Each electr~ onor tested in the lab microcosm study increased the rate of reductive 
~gf] from parent chlorinated ethenes to cis-1 ,2-Dichloroethene. 

Th stu mdicated that the site is lacking electron donor and suggests that the addition of an 
n donor will increase the rate of reductive dechlorination. Additionally, the study 

inCficated that high naturally occurring sulfate levels could be a potential concern when 
electron donor is applied at field scale . 

When electron donor was added to the subsurface, the entire microbial population was 
stimulated to some extent, thus sulfate gets reduced. Faster growing sulfate reducing bacteria 
(SRB) often out-competes slower growing dechlorinators for the added electron donor limiting 
the growth of dechlorinators . Sulfide is the product of sulfate reduction and is toxic to 
dechlorinating bacteria at concentrations greater than 100 mg/L (288 mg/L of sulfate must be 
reduced to produce 100 mg/L of sulfide) . Therefore , electron donor addition must account 
for competition and potential toxic effects which prevent proliferation of dechlorinating 
bacteria. 

Results from the EBMNA evaluation process indicated that a field pilot test injection of HRC 
was necessary to determine its potential effectiveness. 
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2.2 HRC-S Pilot Test 

A specially formulated Hydrogen Release Compound (HRC®) referred to as "HRC-S " was 
injected at the site in November 2003 in accordance with the pilot test scoping document 
entitled "Field Pilot Test Injection of Electron Donor" dated 2 October 2003 (see Figure 5) . 

HRC® is a proprietary, environmentally safe , food quality , poly lactate ester specially 
formulated for slow release of lactic acid upon hydration. The HRC® is injected into the 
subsurface contaminant plume and then left in placed where it passively works to stimulate 
contamination degradation. The process by which H~,erfteW complex series of 
chemical and biologically mediated reactions . InitiaU , ar~ont~~d in HRC stimulate 
aerobic population "overgrowth" that ultimately cdn umes o an promotes onset of 
enhancement of anaerobic conditions . When in co~c w· ubsu ace oisture , the HRC 
slowly releases lactic acid. Indigenous anaerobi rnic obes met~lize the actic acid 
producing consistent low concentrations of dissolv , dro en. The resultinyydrogen is 
then used by other subsurface microbes (dechlorinators) o s 'p solvent 'metecules of their 
chlorine atoms and allow for further biolo 'Gftl egradation. en in the subsurface , HRC 
continues to operate in this fashion for of · e , which th site conditions. 

• 

• 

• 

high sulfate concentrations. 
ions (which can be toxic to 

Once the sulfide has precipitated, 

~_-1_: Tetrachloroethene (PCB) concentration dropped to below detection. A 
decrease in TCE and increases in cis-1,2 DCB and vinyl chloride concentrations were 
observed. Increases in ethene and ethane concentrations indicated that reductive 
dechlorination of parent compounds PCB, TCE, and TCA were progressing to 
completion. 

VE-12: The most notable pilot test response to addition of HRC-S was apparent in 
VE-12 . Compared to December 2004 data, significant reductions in DCA (31 mg/L 
to 16 mg/L) and VC (100 mg/L to 42 mg/L) concentrations were reported . Ethene 
concentration increased from 1900 mg/L to 4200 mg/L. 

VE-4: Data indicate an overall decrease in CVOC concentrations and an order of 
magnitude increase in chloride ion concentration (1170 mg/L to 11400 mg/L). 

VE-10: There have been slow but important changes in CVOC concentrations and 
MNA parameters in VE-10 since November 2003 . TCE has now decreased to levels 
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below detection and VC has increased to 1900 mg/L. The biological data indicates 
that enhanced biodegradation will likely continue as DHC numbers are increasing. 

Supporting the overall positive trends in parent compound and breakdown product 
concentrations were the data from the Bio-Traps. Bio-Traps have proven to be an effective 
and valuable tool to evaluate the potential for and monitor the progress of enhanced 
bioremediation. Changes in the microbial population and community structure based on Bio­
Trap analysis clearly indicated a beneficial microbial response to HRC-S addition in the pilot 
test area. Overall , changes to the microbial community included the following : 

• 

• 

• 

• 

Increased overall biomass (clear response to th~- in~ 

Stimulation of the growth of Dehalococcoid/, ' thenogel.(Dk;). The presence of 
DHC proves that completion of the reducti~e cEho.7\ atio rotess for PCE, TCE 
and their associated biological breakdown pr ucts · possible . ncre singl?umbers of 
DHC organisms suggest that reductive dee · ati processes were stilnulated by 
the addition of HRC-S. ./ 

Stimulation of the growth of~~~Restricus he presence of DHB 
proves that completion of e reduct >ve d chlorinati rocess for TCA and its 
associated biological breakd~wn roja1' is p s~;e . Increasing numbers of DHB 
organisms suggest ~duttiVe de hlorJ~rocesses were stimulated by the 

addition ofHRC- ( ( / _ ,_ _. 

uGtuati_ng p atio~ versus increasing populations of sulfate and iron reducing 
__ b_a_cteria andJerme ors are present overall, indicating that conditions are conducive to 

redu ·ve dedblorinatJ n. 

The results of the ilJ test su rt the appropriateness of a larger scale injection of HRC-S in 
the lawn area of e kerox Building 801 site . The objectives of this proposed application 

uld be to e an e the appropriate microbial communities, attain further groundwater 
e ts, and reduce potential future site risks. The following sections detail the 

design and methodology. 
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3 ADDITIONAL REMEDIATION DESIGN AND WORK SCOPE 

3.1 Objectives 

• Stimulate the ongoing natural reductive dechlorination process to further reduce the 
residual concentrations of chlorinated compounds in groundwater, and to a lesser 
extent in saturated soils. This enhancement is not expected to reach MCLs, but to 
improve groundwater quality and reduce the potential future impacts to receptors . 

• Achieve "No Further Action" (NFA) sta~fic 
continued requirements for semi-annual mon"td ing at th 
of the remedial enhancement described belo 

3 .2 Injection Grid Design 

The proposed injection area is approximate! ~O square et see Figure 6. Throughout the 
injection area, HRC-S will be installed · Nid f0\_111ation (1 ~foot center). This spacing 
will result in a total of approximate!~ 1 0 inje ion p~i~ts . H will be injected over the 

vertical interval of approximr: 5- fe t~ef~u~jfa e. 

Based on the pilot test in· ond perience an~re~ations from Regenesis, HRC-S ~ill 
be mJected m each of e 1 b pomts at a argenate of 4 pounds per vertical foot. The pilot 
test desj.gn-es~e e gua'it~ty of residu · l~ present in the impacted groundwater and 
~ d to maxunize the eli~T ..... .°! _amendment based on this estimate . During the pilot 
st, a maxi m of"s lbs/ft ~was injected in some, but not all boreholes, as some 

could sustain ill t vol~me . A iaj.ection rate of 5 lbs/ft may result in aquifer rejection and 
subsequent wastJ of the pro ( Thus an application rate of 4 lbs/ft should provide the 
desired coverage , wh~e maintaining good subsurface distribution. Based on field data and 
e erience by~ e 6sis, an application rate of 4 lbs/ft has been shown at a wide range of 
site to be the a lication rate necessary to achieve good subsurface distribution. Site 
ondi~ons ma imit the amount of HRC that can effectively be delivered . Based on the 

tsted\..cov_; age of impacted areas and anticipated HRC distribution over those areas , a 
sig ·fie~ improvement in groundwater quality conditions is expected as a result of this 
inj_ySti6n, with continued long-term attenuation due to stimulation of the appropriate 
indlgenous microbial population. 

3.3 Pre-injection Activities 

3.3.1 2-Phase Demolition 

Approximately 300 feet of existing aboveground 2-Phase Extraction System recovery piping 
will be removed to allow the injection in accordance with the grid design. Following 
removal, the piping will be crushed and properly disposed . The remainder of the 2-Phase 
system will be removed during site closure activities . 

3.3.2 Baseline Groundwater Monitoring State Wells 

8 
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Prior to HRC-S injection, baseline groundwater analysis will be performed in accordance with 
the groundwater sampling and analysis plan described in section 4 below. 

3.4 Injection 

HRC-S will be injected using direct push equipment (Geoprobe). This will involve advancing 
a 1.5 inch O.D . injection tooling drive rod to the bottom of the desired injection zone. Once 
the desired depth has been reached, an injection cap and rod grip handle will be installed and 
an injection hose will be connected to the tooling. After being pre-heated, the HRC-S will be 
injected through the tool tip under pressure using a Rupe Pump, or equivalent, as the tip is 
slowly removed from the borehole base. In normal ~ush~jection , pressure is 
achieved and maintained in the boreholes by fricti9~~en llie 'fljection tools and the 
formation. Pressure and the quantity of product injeote are me d a the pump . 

3 .5 Potential Vapor Intrusion Mitigation 

A net positive pressure inside the buildin :el~ve to sub- lab essure is the performance 
criterion that must be achieved to iga\e vliJ?or intrus1<\n cqti?erns due to residual 
concentrations of COCs in soil and g oundwater h<\neath th~ fufmer CRC portion of the 
building. Xerox proposes to achieve net o!i ·_ye~ess~>'i itll1fi the perimeter of the affected 
area inside the building by i~ion f a -slab\..ctepre~gurization system. This work plan 
includes a conceptual l 1i1Ydej)'ressuriz io syst l<l6ign and layout in Appendix A . 

A sub- un at1 n te t was comp - on 15 March 2006 with representatives of 
e Aldricli nd igat1 n Tech to determine the most appropriate locations for 

pressuriza ·~poin and f s. sting consisted of applying a known sub-slab vacuum 
at the intended ction oint a~ m~ring sub-slab response at two locations, one at least ten 
and the other at 1. ast twenty f¥trom each suction point to determine the extent of potential 
communicatio2raf ~~of influence and to measure the differential pressure between the indoor 
a bient air space7 the sub-slab air space. 

The . suit~ trhs test dictate the type of equipment and piping configuration used in the 
s tern. ~imum differential pressure of 0.002 inches of water between the ambient and 
suo sla~easurements at 20 feet (from the suction point) was used as a target objective in 
de eping the system requirements . The results of this sub-slab communication test and 
pe formance requirements for the proposed sub-slab depressurization system design are 
included in the Appendix A. 

Upon installation of the system, additional testing would be performed under operating 
conditions to confirm sufficient coverage over the design area . If insufficient coverage is 
identified, the system design will be re-visited to address the modifications necessary to attain 
the appropriate coverage . 

3.6 Waste Management Plan 

Based on the experience during the pilot test, we do not anticipate soil cuttings and/or 
groundwater will be generated during the injection process . All personal protective 
equipment, such as disposable gloves and Tyvek suites , will be disposed of in onsite 
dumpsters . 
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3.7 Health & Safety Plan 

A Health and Safety plan for the work described herein is contained in Appendix B. 
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4 REMEDIATION PERFORMANCE MONITORING PROGRAM 

4.1 Groundwater Sampling and Analysis Plan 

The following groundwater sampling and analysis plan (SAP) was designed to monitor the 
performance of the HRC-S injection. Monitoring locations include eight existing wells within 
or near the injection grid area. The focus of the groundwater analyses performed will be to 
monitor the longevity of HRC-S presence and impact by monitoring its breakdown products 
(i.e . metabolic acids) and dissolved and total organic carbon concentrations. This revised 
SAP will also evaluate the reductive dechlorination process by assessing COC's 
concentrations and breakdown product concentration~, Oidf!n~i t tial limiting factors 
of the reductive dechlorination process (e.g. sulfid .~mdntra ion and methanogenesis). 
Additional water quality parameters will be collected a the wel :£· he proposed SAP in 
Table I includes wells currently sampled on a sernilann a l-S6i?edule s ll as the proposed 
remediation performance monitoring plan (see Figure~· 2 ~&6 for mo rin ~1 cations). 

The following QA/QC measures will be followed for the r e iation perfor anle monitoring 
program. 

Routine Sampling: 

• Field and Method 
population. (9' 

• SRike/Matrix and one Duplicate sample per 

Bio-Traps and ssoci ted mofrcuJ biological analyses will also be incorporated in the 
performance morr"tori g plan.~NA-based analyses will be used to monitor changes in the 

·crobial corru;jity. DHC and DHB will be quantified as well as iron and sulfate reducing 
ti cteria and mJ.ln ens which compete with dechlorinators for electron donor (see Table I). 

4.2 Grou ter Sampling Protocol 

Gr~d er samples will be collected from the selected monitoring wells utilizing Low 
Str ow Flow Sampling Methods , as described in EPA's Low Flow (Minimal Drawdown) 
G oundwater Sampling Procedures , EPA/540/S-95/504, April 1996 included in Appendix C. 
This method will be utilized to obtain natural attenuation parameters that are more 
representative of in-situ aquifer conditions than samples obtained by conventional purging 
techniques. 

4.3 Sampling Schedule 

Sampling will occur semi-annually (twice per year) coinciding with typical seasonal high 
water periods during the months of April or May and seasonal low water periods during 
September or October. Water level monitoring will be performed quarterly to track seasonal 
changes. Based on Haley & Aldrich's experience with HRC injection at this site and others 
with similar dense soil conditions we anticipate the longevity of HRC-S in the subsurface will 
be approximately three years at which time the performance monitoring program (analytes 
and frequency) will be re-evaluated. 

11 
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5 REPORTING & SCHEDULING 

The field work to implement the activities discussed in this work plan could begin within two 
weeks after NYSDEC's approval of this work plan. 

Based on our experience at this site and the proposed injection grid , completion of the field 
portion of the program including collection of baseline groundwater parameters , is expected to 
take approximately three weeks . 

A remediation construction report will be prepared and submitted to the NYSDEC within 
three months after completion of the injection. 

Remediation progress reports will correspond wi 
events. Progress reports will be submitted to NY 
each monitoring event. 

12 
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6 CERTIFICATION 

Haley & Aldrich of New York hereby states that, to the best of its knowledge and opinion, 
the supplemental activities described and proposed in this work plan, entitled "Remedial 
Design/Remedial Action Work Plan" is being undertaken in accordance with NYSDEC's 
guidelines and with the agency's prior verbal agreement. This work also complies with 
generally accepted environmental engineering consulting practices with the intent to further 
improve groundwater quality at the subject site . 

The sub-slab depressurization system performance requirements have been completed by 
Haley & Aldrich based on field work performed by a rn.9ed p~itigation abatement 
specialist, Mitigation Tech. , who will perform the · tation. J !h'.\installation contractor 
will provide appropriate Environmental Protectio gency eJl Na · onal Environmental 
Health Association certifications for compliance td va o · usio gui ce to NYSDEC 
upon completion of their work, if required . 

Paul Tornatore, P.E. 
Vice President 

Date 
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1. "Field Pilot Test Injection of Electron Donor, Xerox Building 801 , Henrietta , NY," dated 
2 October 2003 . Prepared for Xerox Corporation, prepared by Haley & Aldrich of New 
York. 

2. "Focused Feasibility Study, Building 801 , Henrietta , NY" dated November 2001. 
Prepared for Xerox Corporation, prepared by Haley & Aldrich of New York. 
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Chlorinated 
WELL ID voes 

RW-1 x· 
RW-4 x 
VE-2 x 
VE-4 x 
VE-5 x 
VE-6 x 
VE-10 x 
VE-12 x 
VE-15 x 
MW-2 x 
MW-10 x 
MW-135 x 
MW-16 x 
MW-185 x 
MW-19 x 
MW-245 x 
SW-29 x 
SW-34 x 
SW-35 x 

Notes: 

Dissolved 
Gasses 

x 

x 
x 
x 
x 
x 
x 
x 

Xerox Incorporated - Building 801 
Henrietta, New York 

Remediation Performance Monitoring Program 
Groundwater Sampl ing and Analysis Plan 

Table 1 

MN A-type 
Parameters Metabol ic 

(3, 4) Bio Traps (8) Acids 
x x x 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

1. Chlorinated voes will be analyzed by EPA Method 8260. 

Field 
Parameters 

(6, 7) 

x 

x 
x 
x 
x 
x 
x 
x 

2. Dissolved Gases - methane, ethane, ethene. Analyzed by Method ASTM 01945 (need low detection limits - 5 ppm) 

3. TOC (EPA 9060) - dissoved carton , SOC 

4. Nutrients and Electron Acceptors - Sulfate (EPA 300.0), sulfide (total, EPA 376.2), iron (total EPA 200.7), 

chloride (EPA 9056). 

5. Volatile/Metabolic Acids - including lactic, acetic, pyruvic, propionic, and butyrc acids. Method HPLCIUV. 

6. Field Parameters include dissolved oxygen. temperature, conductivity. oxidation-reduction potential, and pH 

7. Field/Wellhead measurements - Fe+2. dissolved (Hach colorimetric ModellR-18C), alkalinity (Hach Model AL-DT, 

Method 8203), C02 (Hach - CA - OT) 

8. Bio-Trap analyses, Bio-Dechlor Census - 4 Panel (Dehalococcoides, Dehalobacter) 

·Indicates that EPA Method 8015 (mineral spirits) is also performed 

SW indicates surface water samples 

Quarterly 
Water Level 
Monitoring 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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QUADRANGLE LOCATION: PITTSFORD, N.Y. 

-
UNDEllCllOUND 
ENCINEEUNC Ii: 
ENVlRONMEHTAL 
5oumONS 

XEROX CORPORATION 
BUILDING 601 
HENRlffiA, NY 

PROJECT LOCUS 

SCALE: 1" = 2000' 
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APPENDIX A 

Potential Sub-Slab Soil Vapor Intrusion Mitigation Work Plan 



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

mitigation tech 

April 3, 2006 

Mr. Scott Amrozowicz 
Haley & Aldrich of New York 
20 Town Center Dr., Suite 200 
Rochester, NY 14623 
Via fax: 585-486-8222 
Via email: 

Re: Project No. 32077 
Xerox Corp., Bldg 801 

radon correction specialists 

Soil Vapor Intrusion Mitigation System 
Results of Pilot Test 
R ecommendations for Work Plan 

Dear Scott: 

Background 

On March 15, 2006, we performed a series of sub-slab air communication tests at this 
location to determine the general appropriateness of the technique known as sub-slab 
ventilation, and sub-slab depressurization (SSD), to the mitigation of soil vapor intrusion, 
and further to predict appropriate suction point configuration and the performance 
requirements of vacuum fans . The specific objective of this procedure is to specify a design 
that will provide a minimum average air pressure differential of .002 water column inches to 
substantially all designated areas of the sub-slab or sub-floor by installing efficient 
independent sub-slab vapor extraction systems of the type commonly used in the radon 
mitigation industry. Testing was done under the general supervision of Mr. Scott 
Amrozowicz of Haley & Aldrich of New York 

Test Procedure 

The test procedure consisted of drilling small diameter test holes into the slab at potential typical 
system suction point locations and at likely useful vacuum monitoring points. We drilled enough 
holes to gain a working understanding of the sub-slab characteristics of each particular section. 
We applied a known vacuum (2 .6 water column inches) to various points and made differential 
pressure measurements at various neighboring points to estimate, by interpolation or 
extrapolation, the expected area of influence for each point. The known vacuum applied 
represents a conservative simulation of a higher performance (i .e. , over 3 inches of water column) 
soil vapor extract fan. We have plotted our findings on a foundation sketch that can serve as an 
installation guideline. We have repaired all test holes with urethane caulk (MSDS available) 
applied over a closed cell backer rod. Additionally, we have examined the floor surfaces for 
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April 24, 2006 
Page 2 
material defects and potential leaks that would diminish the effectiveness of the SSD system and 
have included herein provisions to rectify these. 

Test results (see attachment for point locations) 

Vacuum pt 

Work Plan Overview 

1 
1 
2 
3 
2 
5 
5 
6 
5 
6 
6 
6 
6 
7 
8 
4 

Test point 
2 
3 
3 
4 
4 
1 
2 
2 
3 
1 
2 
3 
5 
5 
9 
9 

Reading in wci 
0 
0 
.045 
.004 
.001 
0 
0 
0 
0 
.003 
.025 
.004 
0 
.004 
.001 
0 

Distance in feet 
24 
24 
10 
25 
23 
24 
22 
21 
16 
14 
10 
12 
14 
15 
2 
32 

Based on these findings and upon our understanding of the objective, our work plan proposal consists 
of the installation of two independent multi-point depressurization systems. Fan locations are based 
on proximity and accessibility to proposed suction points and on practical considerations. Suction 
point locations are based in part on creating a minimum impact on client' s premises. Final suction 
point location is subject to field determination and to approval of supervising personnel. The 
proposed system will provide measurable influence to the non-office area of the first row of sub-slabs 
sections bounded by column rows BC to BG. 

Proposed Work Plan 

NYSDOH Guidance Compliance 

This work plan shall comply with Section 4 of the NYSDOH Guidance for Evaluating Soil Vapor Intrusion 
in the State of New York, dated February, 2005. 

Furnish and Install: 
)"> Professional design and supervision; post installation performance evaluation to measure and 

document extent and degree of sub-slab pressure influence 
)"> (2) RADONA WAY GP-501 [or as determined by field evaluation] high performance 

centrifugal in-line soil vapor extract fans, (150w average continuous draw) to provide sub-

- 2 -
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April 24, 2006 
Page 3 

slab ventilation via 3" schedule 40 pvc pipe to sidewall exit vertical discharge, at each of two 
locations as follows: 1) Ground water treatment area adjacent to area 7700, 2) secure 
equipment room west of ground water treatment area 

~ Suction points per fan as follows: (2) cavities in sub-slab to 3" pvc pipe, with urethane seal, 
located within 15' of base of fan pipe building entry point and per consultation with project 
engineer; all locations subject to field approval by client, client's consultants and DOH 
representative 

~ (2) Vacuum indicators on vertical pipe runs 
~ Balancing valves as required 
~ Height of discharge stacks: 2 ' above roof line 
~ Customer to provide 1l7v power source (2 amp maximum draw) in immediate vicinity (min 

1 ',max 4') of each fan concurrent or prior to mechanical installation 
~ Vacuum testing to measure effective pressure field and report 
~ Miscellaneous sealing with urethane caulk 
~ Excluded costs: Permits an portion of work requiring licensed electrical contractor 
~ Workmanship to best standards of trade 
~ Three year warranty; labor and installed components; although system design is based on 

achieving a sufficient pressure differential, no specific warranty of effectiveness -
effectiveness shall be determined by continuing field measurement provided by others; 
additional or modified suction points or fans may be required by others at other ' s expense 

System Description 

The purpose of the system is to maintain a depressurized zone below the designated portion of the 
slab or floor compared to the ambient air pressure above. The system shall be of the type 
typically used in radon mitigation, shall be designed and constructed in accordance with the 
standards detailed in the following documents: US Environmental Protection Agency (EPA) 402-
R-93-078, Radon Mitigation Standards; NYS DEC document, Guidance for Evaluating Soil 
Vapor Intrusion in the State of New York. Actual configurations of the suction holes and pipe 
runs will be determined by the Contractor in the field. 

System Design 

1.1 

1.2 

1.3 

The sub slab depressurization system shall be designed and installed as permanent, 
integral addition to the buildings. 

The sub slab depressurization unit shall be designed to avoid the creation of other health, 
safety, or environmental hazards to building occupants, such as back drafting of natural draft 
combustion appliances. 

The sub slab depressurization unit shall be designed to maximize soil vapor reduction above 
the slab and in consideration of the need to minimize excess energy usage, to avoid 
compromising moisture and temperature controls and other comfort features , and to minimize 
noise. 

- 3 -
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April 24, 2006 
Page 4 
1.4 The sub slab depressurization unit and its components shall be designed to comply with the 

laws, ordinances, codes, and regulations of relevant jurisdictional authorities, including 
applicable mechanical, electrical, building, plumbing, energy, and fire prevention codes. 

System Installation 

General Requirements 

2.1. l All components of the sub slab depressurization unit shall be installed in compliance with the 
applicable mechanical, electrical, building, plumbing, energy and fire prevention codes, 
standards, and regulations of the local jurisdiction. 

2.1.2 The Contractor or Supervising Engineer shall obtain all required local licenses and 
permits, and display them in the work areas as required by local ordinances. 

2.1 .3 Where portions of structural framing material must be removed to accommodate vent pipes, 
material removed shall be no greater than that permitted for plumbing installations by 
applicable building or plumbing codes. 

2.1.4 Where installation of the sub slab depressurization unit requires pipes or ducts to penetrate a 
firewall or other fire resistance rated wall or floor, penetrations shall be protected in 
accordance with applicable building, mechanical, fire , and electrical codes. 

Vent Pipe Installation Requirements 

2.2.1 All joints and connections in sub slab depressurization unit using plastic vent pipes shall be 
permanently sealed with adhesives as specified by the manufacturer of the pipe material used. 
Joints or connections in other vent pipe materials shall be made airtight. 

2.2.2 Vent pipes shall be fastened to the structure of the building with hangers, strapping, or other 
supports that will adequately secure the vent material. Existing plumbing pipes, ducts , or 
mechanical equipment shall not be used to support or secure a vent pipe. 

2.2.3 Supports for vent pipes shall be installed at least every 6 feet on horizontal runs. Vertical runs 
shall be secured either above or below the points of penetration through floors , ceilings, and 
roofs, or at least every 8 feet on runs that do not penetrate floors , ceilings, or roofs. 

2.2.4 To prevent the blockage of air flow into the bottom of vent pipes, these pipes shall be 
supported or secured in a permanent manner that prevents their downward movement to the 
bottom of suction pits or sump pits, or into the soil beneath an aggregate layer under a slab. 

2.2.5 Vent pipes shall be installed in a configuration that ensures that any rain water or 
condensation within the pipes drains downward into the ground beneath the slab. 

2.2.6 Vent pipes shall not block access to any areas requiring maintenance or inspection. Vents 
shall not be installed in front of or interfere with any light, opening, door, window or 
equipment access area required by code. If vent pipes are installed in sump pits, the system 
shall be designed with removable or flexible couplings to facilitate removal of the sump pit 
cover for sump pump maintenance. 

2.2. 7 To prevent re-entrainment of vapors, the point of discharge from vents of fan-powered soil 
depressurization and block wall depressurization systems shall meet all of the following 
requirements: (1) be above the eave of the roof, (2) be ten feet or more above ground level, 

- 4 -
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(3) be ten feet or more from any window, door, or other opening into conditioned spaces of 
the structure that is less than two feet below the exhaust point, and (4) be ten feet or more 
from any opening into an adjacent building. The total required distance (ten feet) from the 
point of discharge to openings in the structure may be measured either directly between the 
two points or be the sum of measurements made around intervening obstacles. Whenever 
possible, the exhaust point should be positioned above the highest eave of the building and as 
close to the roof ridge line. 

Vent Fan Installation Requirements 

2.3.1 Vent fans used in the subslab depressurization unit shall be designed or otherwise sealed to 
reduce the potential for leakage of soil gas from the fan housing. 

2.3.2 The vent fan system shall be equipped with a vacuum indicator mounted in an easily visible 
location. 

2.3.3 Vent fans shall be installed on the exterior of the building or in the interior above the 
conditioned air space .. 

2.3 .5 Vent fans shall be installed in a configuration that avoids a condensation buildup in the fan 
housing. Fans should be installed in vertical runs of the vent pipe. 

2.3 .6 Vent fans mounted on the exterior of buildings shall be rated for outdoor use or installed in a 
water tight protective housing. 

2.3.7 Vent fans shall be mounted and secured in a manner that minimizes transfer of vibration to 
the structural framing of the building. 

2.3 .8 To facilitate maintenance and future replacement, vent fans shall be installed in the vent pipe 
using removable couplings or flexible connections that can be tightly secured to both the fan 
and the vent pipe. 

Suction Pit Requirement for Subslab Depressurization Svstems 

2.4. l To provide optimum pressure field extension of the sub slab communication zone, adequate 
material shall be excavated from the area immediately below the slab penetration point of 
system vent pipes. The Contractor will make a determination on the adequate amount of 
material to be removed based on field conditions and experience. 

2.5. l Sump pits that permit entry of soil-gas or that would allow conditioned air to be drawn into a 
sub-slab depressurization system shall be covered and sealed. The covers on sumps that 
previously provided protection or relief from surface water collection shall be fitted with a 
water or mechanically trapped drain. Water traps should be fitted with an automatic supply 
of priming water. 

2.5 .2 Openings around vent pipe penetrations of the slab and the foundation walls, shall be cleaned, 
prepared, and sealed in a permanent, airtight manner using compatible caulks or other sealant 
materials. (See paragraph 3.5.) Openings around other utility penetrations of the slab, walls, 
or soil-gas retarder shall also be sealed. 

2.5 .3 Openings, perimeter channel drains, or cracks that exist where the slab meets the foundation 
wall (floor-wall joint), shall be sealed with urethane caulk or equivalent material. When the 
opening or channel is greater than 0.50 inches in width, a foam backer rod or other 
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comparable filler material shall be inserted in the channel before application of the sealant. 
This sealing technique shall be done in a manner that retains the channel feature as a water 
control system. Other openings or cracks in slabs or at expansion or control joints should also 
be sealed. Openings or cracks that are determined to be inaccessible or beyond the ability of 
the Contractor to seal shall be disclosed to the client and included in the documentation. 

Electrical Requirements 

2.6.1 Wiring for the subslab depressurization unit shall conform to provisions of the National 
Electric Code and any additional local regulations. 

2.6.2 Wiring may not be located in or chased through the mitigation installation ducting or any 
other heating or cooling duct work. 

2.6 .3 Mitigation fans installed on the exterior of buildings shall be hardwired into an electrical 
circuit. Plugged fans shall not be used outdoors. 

2.6.4 If the rated electricity requirement of a sub slab depressurization unit fan exceeds 50 percent 
of the circuit capacity into which it will be connected, or if the total connected load on the 
circuit (including the vent fan) exceeds 80 percent of the circuit's rated capacity, a separate, 
dedicated circuit shall be installed to power the fan . 

2.6.5 An electrical disconnect switch or a circuit breaker shall be installed in sub slab 
depressurization unit fan circuits to permit deactivation of the fan for maintenance or repair 
by the building owner or servicing Contractor (Disconnect switches are not required with 
plugged fans). 

Materials 

3 .1 All mitigation system electrical components shall be U.L. listed or of equivalent specifications. 

3.2 All plastic vent pipes in mitigation systems shall be made of Schedule 40 PVC. 

3 .3 Vent pipe fittings in a mitigation system shall be of the same material as the vent pipes. (See 
paragraph 2.3.7 for exception when installing vent fans, and paragraph 2.2.7 for exception 
when installing vent pipes in sump pit covers.) 

3.4 Cleaning solvents and adhesives used to join plastic pipes and fittings shall be as recommended 
by manufacturers for use with the type of pipe material used in the mitigation system. 

3.5 When sealing cracks in slabs and other small openings around penetrations of the slab and 
foundation walls, caulks and sealants designed for such application shall be used. 

3.6 When sealing holes for plumbing rough-in or other large openings in slabs and foundation 
walls that are below the ground surface, non-shrink mortar, grouts, expanding foam, or similar 
materials designed for such application shall be used. 

3.7 Sump pit covers shall be made of durable plastic or other rigid material and designed to permit 
airtight sealing. To permit easy removal for sump pump servicing, the cover shall be sealed 

using silicone or other nonpermanent type caulking materials or an airtight gasket. 

3. 8 Penetrations of sump covers to accommodate electrical wiring, water ejection pipes, or vent 
pipes shall be designed to permit airtight sealing around penetrations, using caulk or grommets. 
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Sump covers that permit observation of conditions in the sump pit are recommended. 

3.9 A sub membrane depressurization system may be installed in crawlspaces and on soil exposed 
basements and shall be a minimum of 6 mils (3 mils cross-laminated) polyethylene or equivalent 
flexible material. Heavier gauge sheeting should be used when areas are used for storage, or 
frequent entry is required for maintenance of utilities. 

Post-Mitigation Testing 

4.1 After installation, the Contractor shall reexamine and verify the integrity of the fan mounting 
seals and all joints in the interior vent piping. 

4.2 After installation, the Contractor shall measure suctions or flows in system piping or ducting to 
assure that the system is operating as designed. A test of pressure field extension shall be 
performed using established test points. The Contractor shall test the vacuum achieved at each 
test hole by using a digital manometer, document the findings and prepare a report for the client. 

4.3 The Contractor shall verify that the mitigation system delivers a minimum static pressure 
differential of .002 wci to all designated areas of the sub-slab. In the event that such performance 
is not achieved by the mitigation system, the Contractor shall develop a supplemental work plan 
to effect such performance. This plan may include, but is not limited to the installation, at others ' 
expense, of additional or modified suction points or fans. 

Worker Health and Safetv 

5 .1 Contractors shall comply with all OSHA, state and local standards or regulations relating 
to worker safety and occupational vapor exposure. 

5.2.1 In addition to the OSHA and NIOSH standards, the following requirements that are specific 
or uniquely applicable for the safety and protection of vapor mitigation workers shall be met: 

5.2.2 The Contractor shall have a worker protection plan on file that is available to all employees 
and is approved by any state or local regulating agencies that require such a plan. 

5.2.3 The Contractor shall ensure that appropriate safety equipment such as hard hats, face shields, 
ear plugs, steel-toe boots and protective gloves are available on the job site during cutting, 
drilling, grinding, polishing, demolishing or other activity associated with vapor mitigation 
projects. 

5.2.4 All electrical equipment used during mitigation projects shall be properly grounded. Circuits 
used as a power source should be protected by Ground-fault Circuit Interrupters (GFCI). 

5.2.5 When work is required at elevations above the ground or floor, the Contractor shall ensure 
that ladders or scaffolding are safely installed and operated. 

5.2.6 The Contractor shall ensure that respiratory protection conforms with the requirements in the 
NIOSH Guide to Industrial Respiratory Protection. 

5 .2. 7 Where combustible materials exist in the specific area of the building where vapor mitigation 
work is to be conducted, and the Contractor is creating temperatures high enough to induce a 
flame , the Contractor shall ensure that fire extinguishers suitable for type A, B, and C fires 
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are available in the immediate work area. 

5.2.8 In any planned work area where the Contractor or Consultant believes friable asbestos may 
exist and be disturbed, vapor mitigation work shall not be conducted until a determination is 
made by a properly trained or accredited person that such work will be undertaken in a 
manner which complies with applicable asbestos regulations . 

5.2.10 When mitigation work requires the use of sealants, adhesives, paints, or other substances that 
may be hazardous to health, Contractors shall provide employees with the applicable Material 
Safety Data Sheets (MSDS) and explain the required safety procedures. 

End of proposed work plan 

If you have any questions, please contact me. 

Thank you. 

MITIGATION TECH 

Nicholas E. Mouganis EPA listing# 15415-I; NEHA ID# 100722 

attachments 

55 SHUMWAY ROAD, BROCKPORT, NEW YORK, 14420 * OFFICE/FAX 585-637-7430 
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APPENDIXB 

Health and Safety Plan 
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APPENDIX C 

Low Flow (Minimal Drawdown) Groundwater Sampling Procedures 




