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Executive Summary 

A Five-Year Review Addendum is completed for site remedies when the protectiveness 
determination is deferred until furlher information is obtained. When deferring protectiveness 
in the Five-Year Review Report, the Environmental Protection Agency ("EPA") provides a 
timeframe for when the infonnation will be obtained and a protectiveness statement can be 
made. This Five-Year Review Addendum provides updated progress since the previous Five­
Year Review and a protectiveness detennination for the Operable Unit-l remedy at the 
Henderson Road Superfund Site ("Site"). The protectiveness statement was deferred in the 
2008 Five-Year Review for the Site. 

The third Five-Year Review for the Site was signed by James J. Burke, Director of the 
Hazardous Site Cleanup Division, on November 21, 2008. The protectiveness statement 
contained in the report reads as follows: 

The remedial action associated with OU-i (Injection Well Operable Unit), is expected 
to achieve protectiveness in the long term, but a protectiveness determination is being deferred 
at this time. A groundwater extraction and treatment system has been installed that has been 
successjul in reducing the contaminants, butjinal standards have yet to be achieved. There 
have been a number ofchanges to MCLs and/actors used in assessing risk since the original 
ROD was issued. in addition, samplingforJ, 4-dioxane has not been conducted, nor have 
current background concentrations been evaluated. As provided in the 1988 ROD, ajiJrmal 
reevaluation o/the groundwater cleanup goals should be perfiJrmed. Also, a vapor intrusion 
evaluation needs to be performed. It is expected that these actions will take approximately two 
years to implement, at which time a protectiveness determination will be made. 

The remedial action at OU-2 (Landfill Operable Unit) is protective. The lanef/ill has 
been capped and a leachate collection and treatment .~ystem has been installed, thereby 
reducing infiltration and the migration ofcontaminants. As-a result ofthe Site inspection, the 
landfill gas vent risers need to be inspected and repaired, as necessary. 

A determination regarding the protectiveness of the Operable Urrit-1 remedy was 
deferred in the November 2008 Five-Year Review pending a vapor intrusion evaluation and 
the initiation of 1, 4-dioxane sampling. Based on the results of a 2011 vapor intrusion 
evaluation and the 1, 4-dioxane sampling results (coupled with the fact iliat institutional 
controls are in place which prohibit exposure to contaminated groundwater), it can now be 
determined that the remedy for Operable Unit-l is protective of human health and the 
environment. 

1
 



Henderson Road Superfund Site 
.Five-Year Review Report Addendum 
January 2013 

ORIGlllli\ 
Progress Since the Five-Year Review Completion Date 

Issues from the November 2008 Five-Year Review Report 

November 2008 -Five-Year Review Issues 

Issue Currently Affects 
Protectiveness 

(YIN) 

Affects Future 
Protectiveness 

(YIN) 

1. GrOlmdwater cleanup values N Y 

2. Vapor intrusion Y Y 

3. Damaged landfill vent risers N N 

4. 1, 4-dioxane Y Y 

d j' A j'November 2008 - Recommen a Ions and F oIIOw-up. C IOns 
Issue Follow-up 

Actions 

Perfonn1. Groundwater 
cleanup values reevaluation of 

groundwater 
cleanup levels 

I per 1988 ROD 
2. Vapor Perfonn a 
intrusion vapor intrusion 

evaluation 
Repair/replace3. Damaged 

landfill vents damaged risers 
Sample 
groundwater 
for 1, 4­
dioxane 

4. 1, 4-dioxane 

Party 
Responsible 

PRP 

PRP 

PRP 

PRP 

Oversight 
Agency 

Milestone 
Date 

Protectiveness 
Affected? (YIN) 
Current Future 

EPA 9/30/2010 N y 

EPA 9/30/2010 y y 

EPA 3/31/2009 N N 

EPA 9/30/2009 y y 

Actions taken to resolve the issues identified above: 

Issue # 1, "Groundwater cleanup values": Page 24 of the Injection Well Operable Unit 
("IWOU") ROD requires "Periodic evaluation of the progress of the treatment system in 
achieving Applicable or Relevant and Appropriate Requirements ("ARARs") and, if 
appropriate, reevaluation of the aquifer restoration objective and ARARs, considering 
feasibility and cost-effectiveness." 
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Also stated in the IWOU ROD: "EPA has selected aquifer restoration as the clean-up 
goal for the Site because data uncertainties and complexities related to the movement of wastes 
to the aquifer make predictions ditlicult regarding potential off-site release which would pose a 
risk to human health and the environment". 

Since the issuance of the 2008 Five-Year Review, EPA has identified, and informed the 
Potentially Responsible Party ("PRP") Group of, data gaps that exist at the Site. For example, 
EPA had informed the PRP Group that the existing monitoring well network was not 
considered satisfactory to adequately delineate either the depth or the lateral extent of the 
contaminated groundwater plume. 

In an effort to address these data gaps, the PRP Group, from 2010 to 2011, installed 
two monitoring well ("MW") clusters; HR-31 and HR-32, that each contain three wells for the 
purpose of monitoring the shallow, intermediate and deep groundwater zones immediately 
north of the Pennsylvania Turnpike. Geophysical testing was also performed on MW 24-476 
in an attempt to identify the actual depth that the contaminated groundwater enters the well. 

The PRP Group is compiling rcccnt monitoring well data and has been meeting \Vith 
EPA and the United States Geologic Survey to discuss their understanding of the current 
groundwater situation and to collaborate on the development of a groundwatcr conceptual site 
model. 

Although a milestone date of 9/30/20 10 is listed for completion of this issue in the 
2008 five Year Review report, the actual Remedial Action Objective ("RAO") reevaluation is 
(and has been) an on-going process \Vith a timcline that is in part dependent on the 
groundwater conceptual site model and the near-term monitoring well analytical results. 

Although not identified as an issue in the 2008 five-Year Review, the Protectiveness 
Statement alludes to changes in the MCLs: "There have been a number ofchanges to MCLs 
andfactors used in assessing risk since the original ROD was issued." While these changes 
do not affect the current protectiveness (indeed, institutional controls, in the fonn of County­
wide well installation restrictions, are currently in place that prohibit exposure to contaminated 
groundwater), EPA plans to review this aspect of the remedy during the upcoming Five-Year 
Review preparation process. 

Issue # 2, "Vapor Intrusion": Vapor Intrusion ("VI") was identified as an issue in the 
November 2008 Five-Year Review. Since the previous (2003) Five-Year Review, EPA has 
identified vapor intrusion as a new pathway to be evaluated for sites \Vith volatile organic 
contaminants ("VOCs"). When VOCs exist in groundwater, a vapor intrusion evaluation is 
warranted for those buildings located above or adjacent to the contaminated groundwater 
plume. 

At the Henderson Road Site, several structures are located atop the known contaminated 
plume. Since 2007, in an effort to evaluate air quality, the PRP Group has been conducting 
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interior and exterior air sampling on a quarterly basis at five separate locations: 

1) Injection well; 
2) Injection well pit; 
3) Garage area; 
4) I3reakroom; and 
5) Outdoors 

These sample locations are shown on the attached figure. 

The quarterly sample results indicate that although there are Site-related constituents at 
levels above their respective regional screening levels ("RSLs") within the injection well and 
the injection well pit area, the indoor air sampled within the occupied areas (the garage and the 
break room), remains below the RSL for all constituents except xylenes. It was detennined 
that the xylene exceedances are not attributable to vapor intrusion, however, for the following 
reasons: 1) the total xylenes concentrations in the injection well and the injection well pit are at 
levels that are below those levels within the garage area and 2) oils are commonly utilized, 
burned, spilled (on occasion), etc. within the garage area as part of routine truck maintenance. 

On September 16,2011, a meeting was held at EPA Region 3 to determine whether or 
not VI constituted a current protectiveness issue at the Site. To summarize, it was detennined 
that VI does not currently seem to be an issue at the Site but that the quarterly air sampling at 
the five locations in and around the injection well area should continue. The conclusion was 
reached by all in attendance: Patricia Flores (Air Protection Division), Joe McDowell (Senior 
RPM), Mindi Snoparsky (Site hydrologist), Jeff Tuttle (Site toxicologist) and Tim Gallagher 
(Site RPM). This determination was documented in a September 2011 memo to the Site file. 

Subsequent to the September 16, 2011 meeting, revised assessments for TCE and PCE 
were posted to the Integrated Risk Information System (9/28/11 and 2110/12, respectively). 
Because of this, an additional comparison was performed utilizing the most recent Henderson 
Road air sampling results and the April 2012 Regional Screening Level Summary Tables. The 
rcsult ofthe comparison again reveals that vapor intrusion is not currently a concern within the 
occupied areas at the Site. Indoor air monitoring will continue on a quarterly basis. 

Issue # 3, "Damaged Landfill Vents": During the Five-Year Review walk through inspection 
ofthe landfill cap, several upright landfill gas vents were observed in poor condition, 
potentially affecting the passive venting operations. These vents were repaired and/or replaced 
by the milestone date 00/3112009. 

Issue # 4, "1, 4-dioxane": EPA has become aware that sites with VOCs in groundwater 
sometimes contain 1, 4-dioxane, a solvent stabilizer, as a contaminant as well. The concern 
with 1, 4-dioxane is that it is not removed by some of the more conventional groundwater 
treatment technologies (such as air stripping and carbon filtration), is water soluble, and can 
move ahead ofa VOC groundwater plume. Analysis of this compound was not included in 

4
 



Henderson Road Superfund Site 
Five-Year Review Report Addendum 
January 2013 

either the remedial investigation sampling or the groundwater monitoring program. Sampling 
for 1, 4-dioxane was recommended in the 2008 five-Year Review. 

In response to this, the PRP Group began analyzing for 1, 4-dioxane, as part of their 
quarterly groundwater monitoring program, in February 2009. This analysis continues to date 
and a review of the data reveals results that have ranged from non-detect to 21.8 parts per 
billion. The 1, 4-dioxane exceedances in the Site monitoring wells do not affect protectiveness, 
however, due to the adequacy of the institutional controls that prohibit exposure to 
contaminated groundwater. 

Although it is not currently sampled for on a routine basis at the Upper Merion 
Reservoir (I) ("UMR"), EPA has informed the operators of the UMR, Aqua America, of the 
presence of 1, 4-dioxane in some ofthe Site monitoring wells. Aqua America sampled for 
I, 4-dioxane in June 2009 and again in February 2011 with results below their reporting limit. 

Protectiveness Statement 

A detennination regarding the protectiveness of the Operable Unit - 1 remedy was 
deferred in the November 2008 Five-Year Review pending a vapor intrusion evaluation and 
sampling for l,4-dioxane. Based on the results ofthe 2011 vapor intrusion evaluation and the 
results of the 1,4-dioxane sampling (coupled with the fact that institutional controls are in 
place which prohibit exposure to contaminated groundwater), it can now be determined that 
the remedy for Operable Unit - 1 is currently protective of human health and the environment. 

The remedial action at OU-2 (Landfill Operable Unit) is protective. The landfill has 
been capped and a leachate collection and treatment system has been installed, thereby 
reducing infiltration and the migration of contaminants. 

Next Five-Year Review 

The next Five-Year Review for the Site is due no later than November 21,2013. 

(I)	 The Upper Merion Reservoir, located approximately 2,000 feet north of (and hydraulically downgradient frurn) lhe 
Site, is owned and operaled by Aqua America, Inc. and is a source of drinking water for over 2 I0,000 people. 
Stored reservoir water is pumped and In:llted prior to its distribution to Aqua America's customers. Reservoir Willer 
is sampled on a frequent basis by Aqua America, the results of which arc periodically provided to the EPA. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
 
REGION III
 

1650 An:h StrMt
 
Ptllllldelphlll, P.nnsylv.nlll 19103-21:121
 

SUBJECT: Signature for the Henderson Road Superfund 
Site Five·Year Review 

FROM: ~b."',.,.i . '"' 
~u~d' ite Remediation (3HS20) 

TO:	 James I. Burke, Dire<:tor 
Hazardous Site Cleanup Division (JHSOO) 

Attached for your signature is the third Five-Year Review for the Henderson Road Superfund 
Site, Lo.....er Merion Township, Montgomery County, Pennsylvania. The Site <:Qnsists of a 
fonner 4njeclion ...."ell.. that was once used 10 dispose of liquid <:Qntaminants, a groundwater 
extraction and treatment system, and a landfill. The Site was divided into two operable units. 
Opemble Unit I addresses the injection well and the groundwater and Operable Unit 2 addresses 
the landfill. 

This Five-Year Review has determined that the remedial action associated with OU-! (lnjC(:tion 
Well Opemble Unit), is expected 10 achieve protC(:tiveness in the long term, but a protC(:tivene$S 
determilUltion is being deferred at this time. A groundwater extraction and treatment system has 
been installed that has been successful in redueing the contaminants, but final standards have yet 
to be achieved. There have been a number ofchanges to MCLs and factors used in assessing 
risk since the original ROD was i$Sued. In addition, sampling for 1,4-dioxane has not been 
condueted, nor have current background concentrations been evaluated. As provided in the 1988 
ROD, a fonnal reevaluation of the groundwater cleanup goals should be performed. Also, a 
vapor intrusion evaluation needs to be performed. It is expected that these actions will take 
approximately two yearn 10 implement, al which time a prote<:livene$S detennination will be 
made. 

The remedial action al OU-2 (Landfill Operable Unit) is protC(:tive. The landfill has been capped 
and a leachate collection and treatment system has been installed, thereby reducing infiltration 
and the migmtion of<:Qntaminants. As a result of the Site inspection, the landfill gas vent risers 
need 10 be inspected and repaired, as necessary. 

! recommend that you sign Ihis Five-Year Review. 

o Prill/til (III 10fU r«ydtd!'t<yd~bkpqt, ",1IJr IH" pml-COMUIIfnfIN' ~ltd~ dolo'/lttlue 
OnIOllfnSnvlu HmJlrlt: /-IOIJ-.IJI-UU 



Hendenon Road Superfund Site 
Lower Merion Township, PA 
Third Five-Year Review Report 

This page intentionally left blank 



Henderson Road Superfund Site 
Lower Merion Township, PA 
Third Five-Year Review Report 

T.ble or COlllenls 

List of Acronyms	 v
 

Executive Summary	 vi
 

Five-Year Review Summary Form	 vii
 

I.	 Introduction \ 

II.	 Sile Chronology 2
 

Ill.	 Background 3
 
Physical Characterislics 3
 
Land and Resource Use 3
 
History of Conlamination 3
 
Basis for Taking Action .4
 

IV.	 Remedial Actions 6
 
Remedy Scla:tion 6
 
Remedial Action Objectives 6
 
Remedy Components 7
 
Remedy Implementation 9
 
System Operations/Operation and Maintenance (O&M) 14
 

V.	 Progress Since the LasI Five-Year Review 15
 

VI.	 Five-Year Review Process 17
 
Adminislralive Components \7
 
Community Involvement 17
 
Document Review 17
 
Data Review 18
 
Site Inspection : 21
 
Inlerviews 22
 

VII.	 Technical Assessment 22
 

Question B: Are the exposure assumptions, toxicity data, cleanup levels. and remedial
 

Question C: Has any other information come to light that could call into question the
 

Question,4: Is the Remedy functioning as inlended by the decision documents? 22
 

action obja:tives (RAOs) used at the time of the remedy selection slill valid? 23
 

protectiveness of the remedy? 24
 

iii
 



Henderson Road Superfund Site 
Lower Merion Township, PA 
Third Five-Year Review Report 

Technical Assessment Swnmary 24 

VIII. Issues 25 

IX. Recommendation and Follow-up Action 25 

X. Protectiveness Statement 25 

XI. Next Review 26 

Figures 
Figure I: View, looking SE. of the Upper Merion Reservoir 
Figure 2: Volatile Extraction System 
Figure 3: View, looking SW, ofthe landfill 

T.bles 
Table 1: Chronology of Site Events 
Table 2: Total Annual System Opel'lltion O&M Costs (OU-l & OU-2) 
Table 3: Actions Taken Since the Last Five Year Review 
Table 4: VOC Compounds and Associated ARARs 
Table 5: Five-Year Review Issues 
Table 6: Recommendations and Follow-up Actions 

Anubments 
Attachment 1: Site Location Map 
Attachment 2: Five-Year Review Inspection Report 
Attachment 3: Well Location Map 
Attachment 4: Benzene (Shallow Zone) Maximwn Concentration 2002-2005 
Attachment 5: Benzene (Intermediate Zone) Maximum Concentration 2002-2005 
Attachment 6: Benzene (Deep Zone) Maximwn Concentration 2002-2005 
Attachment 7: King ofPrussia Courier Tear Sheet 



Henderson Road Superfwld Site 
Lower Merion Township, PA 
Third Five-Year Review Report 

ARAR 
AWQC 
CERCLA 
C'R 
DWEl 
EPA 
IWOU 
LOU 
MCl 
MCLG 
NCP 
NPDES 
NPl 
O&M 
PADEP 
PAH 
PCB 
PRP 
PSWC 
RA 
RD 
RllFS 
ROO 
TSC 
SNARL 
VES 
VDC 

Applicable or Relevant and Appropriate Requirement 
Aquatic Water Quality Criteria 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
Drinking Water Equivalent Level 
United States Environmental Protection Agency 
Inj~tion Well Operable Unit 
Landfill Operable Unit 
Maximum Contaminant Level 
Maximum Contaminant Level Goal 
National Contingency Plan 
National Pollutant Discharge Elimination System 
National Priorities List 
Operation and Maintenance 
Pennsylvania Department of Environmental Protection 
Polyaromatic Hydrocarbon 
Polychlorinated Biphenyl 
Potentially Responsible Parties 
Philadelphia Suburban Water Company 
Remedial Action 
Remedial Design 
Remedial InvestigationlFeasibilily Study 
Record ofr>ecision 
Technical Steering Comminee 
Suggested No Adverse Response Level 
Volatile Extraction System 
Volatile Organic Compound 



Henderson Road Superfund Site 
Lo....'e!" Merion Township, PA 
Third Five-Year Review Report 

Eueutive Summary 

The mnedy for the Henderson Road Superfund Site in Upper Merion Township, 
Montgomery County, Pennsylvania included the relocation of Site waste materials to an eltisting 
on-Site landfill, capping of the landfill, collection and treallnenl of leachate from the landfill, 
installation and operation of a groundwater extraction and treallnent system, installation and 
operation ofa volatile extraclion system, implementation ofa comprehensive groWldwater 
monitoring program, and institutional controls. The Site achieved construetion C<lmpletion with 
the signing of the Preliminary Close-Out Report on October 28, 1992. An initial Five-Year 
Review was completed on September 28, 1998. The second Five-Year Review report was 
completed on September 23, 2003. The second report is the trigger for this Five-Year Review. 

The remedial action associated with OU·l (Injection Well Operable Unit), is eltpe<:ted 10 
achieve protectiveness in the long lenn, but a protectiveness detennination is being deferred at 
this lime. A groundwaler exlraction and treatment system has been installed that has been 
successful in reducing the contaminants. but final standards have yet 10 be achieved. lbere have 
been a number ofchanges to MCLs and factors used in assessing risk since the original ROD was 
issued. In addition, sampling for 1,4-dioxane has IIOt been conducted, IIOr have current 
background concentrations been evaluated. As provided in the 1988 ROD, a fonnal reevalualion 
ofthe groundwater cleanup goals should be perfonned. Also, a vapor intrusion evaluation needs 
10 be perfonned. II is expected that these actions will take approximately two years 10 
implement, at which time a protectiveness detennination will be made. 

The remedial action at OU·2 (Landfill Operable Unit) is protective. The landfill has been 
capped and a leachate collection and treatment system has been installed, thereby reducing 
infiltration and the migration ofcontaminants. As a result of the Sile inspe<:lion, the landfill gas 
vent risers need to be inspected and repaired, as necessary. 

Govsrament Performance Rsyiew Act (GPRA) Meallure Review 
As pan ofthis Five-Year Review, the GPRA Measures have also been revie~. The GPRA 
Measures and their status are provided as follows: 

Envlronme.lIallndleators 
Human Health: Current Human Exposure Controlled and Protective Remedy in-place. 
Groundwater Migration: Groundwater Migration Under Control 

As a result of this Five·Year Review, EPA plans to change the Human Health Environmental 
Indicator 10: Insufficient Data 10 Determine Human Exposure Control Status 

Sits-wide Ready for Anticipated Vu (RAY> 
The site achieved RAU Slatus on June 26, 2006. 
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Five-Year Review Summary Form 

SII F IDE" I II- I( \ 110" 

Site Name: Henderson Road Superfund Site 

EPA ID: PAD009862939 

EPA Region III State: Pennsylvania City/County: Upper Merion 
TownshiplMontgomery County 

NPL Status: X Final Deleted Other
 

Remediation Status: _Under Construction X Operating _
 Complete 

Multiple OUs? .x.YES_NO Construction Completion date: 10/28/1992 

Has site been put into reuse? ..xYES_NO 

R F\ II· \ \ S I \ I l S 

Lead Agency: K.EPA State Tribe Other Federal Agency -
Author Name: Timothy M. Gallagher 

Author Title: Remedial Project Manager IAuthor Affiliation: U. S. EPA - Region 3 

Review Period: 01108/2008 to 1112008 

Date(s) of Site Inspection: 7117/2008 

Type of Review: XPost-SARA Pre-SARA _ NPL-Removal only -
Non-NPL Remedial Action Site NPL Staterrribe-lead 

Review number: _ 1 (first) _ 2 (second) X 3 (third) Other 

Triggering Action: 
Previous Five-Year Review Report 

Triggering Action Date (from WasteLAN): 09/23/2003 

Due Date (five years after triggering action date): 09/23/2008 

vii 
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Five-Year Review Summary Form, cont'd. 

bsue!: 
L Groundwater cleanup values. 
2. Vapor intrusion. 
3. Sevemllandfill gas vent risers are damaged. 
4. 1,4-dioltane. 

Re<:ommendations and Follow·up Action,: 
I. Perform reevaluation of groundwater cleanup levels per 1988 ROD. 
2. Perform vapor intrusion evaluation. 
3. Inspect and repair all landfill gas vent risers. 
4. Sample the groundwater for 1,4-dioltane. 

The rmledial action associated wilh OU·I (Injection Well Operable Unit), is eltpected to achieve 
protectiveness in the long term, but a protectiveness determination is being deferred at this time. A 
groundwater extraction and treatment system has been installed thai has been successful in reducing the 
contaminants, but final standards have yet to be achieved. There have been a number ofchanges to MCLs 
and factors used in assessing risk since the original ROD was issued. In addition, sampling for 1,4-dioxane 
has 1101 been C<llldllCted, nor have current background concentrations been evaluated. As provided in Ihe 
1988 ROD, a formal reevaluation of the groundwater cleanup goals should be performed. Also, a vapor 
intrusion evaluation needs 10 be performed. It is expected that these actions will take approximately two 
years to implement, at which time a prote<:tiveness determination will be made. 

The rmledial action at OU·2 (Landfill Operable Unit) is prote<:live. The landfill has been capped 
and a leachate colle<:tion and treatment system has been installed, thereby reducing infiltration and the 
migration ofC<lntaminanlS. As a result of the Site inspection, the landfill gas vent risers need to be inspec 
and rrpaired, as necessary. 

Other Comments: Nothing noted. 

Vlll 
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I. Introduction 
The purpose of Five-Year Reviews is 10 detennine whether the remedy at a site is prolettive of 
human health and the environment. The methods, findings, and conclusions ofreviews are 
documented in Five-Year Review reports. In addition, Five-Year Review reports identify issues 
found during the review, ifany, and specify recDtIUl1endatiOns to address them. 

The Environmental Protettion Agency ("Agen<:y" or "EPA~) is preparing this Five-Year Review 
pWSUllltt to CERCLA §I2I and the National Contingency Plan (NCP). CERCLA §121 states: 

Ifthe President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President s/ul// review such 
remedial action no less oflen thanflve yean afler the initiation a/such remedial action 10 
assure thal human healfh and the environment ore being protected by the remedial action 
being implemented In addition. i/upon such review It is thejudgment a/the President 
that action is appropriate at such site in accortksnce with Section [I04} or [I06}. the 
President shaff lake or require such action. The President s/ulll report to Congress a list 
offacilitiesfor which such review 1$ required, the results a/all such reviews, and any 
actions taken as a result a/such re"iews. 

The Agency interpreted this ~uiremenl further in the NCP; 40 CFR §3oo.430(l)(4Xii) states: 

Ifa remedial action 1$ selected that results in haulrdous substances, pollutants, or 
contaminants remaining at the site above levels that allowfor unlimited use and 
unrestricted exposure. the lead agency s/ulll review such oction no less often t/uln every 
ftve years after the initiation ofthe selected remedial oction. 

EPA Region 1II conducted this third Five-Year Review of the remedial actions implemented at 
the Henderson Road Superfund Site in Upper Merion Township, Montgomery County, PA, The 
triggering action for this review is the date of the seo::ond Five-Year Review repon, as shown in 
the EPA's WasteLAN database, September 23, 2003. This review was conducted by the 
Remedial Project Manager for the entire Site from January 2008 through November 2008. This 
report documents the results of the review. 

This Five-Year Review is ~uired due to the factlhat hazardous substances, pollutants, or 
contaminants remain at the Site above levels that allow for unlimited use and unrestricted 
exposure. 

1
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II. Sile Chronology 

TbliCb ) fS·... EronolOl[V 0 vellts• • . 
Evnt 

Initial Discovery of Site Contamination 

Olte 

November I, 1979 

NPL Listing 

Administrative Order on Consent for performance ofan 
RUFS for the Injection Well Operable Unit (IWOU) and the 
Landfill Operable Unit (LOU) 

September 21, 1984 

November IS, 1985 

Remedial InvestigationIFeasibility Study Complete for the 
IWOU 

June 29, 1988 

Record of Decision for IWOU June 30,1988 

Consent Decree for Remedial Design and Remedial Action 
for IWOU 

Remedial Design Complete for IWOU 

February 24,1989 

September 12, 1992 

Remedial Action Start for [WOU August 28,1989 

Construction Complete for [WOU October 30,1992 

RemediallnvestigationIFeasibility Study Complete for the 
LOU 

September 29, 1989 

Record of Decision for LOU September 29. 1989 

Administrative Order for Remedial Design and Remedial 
Action for LOU 

Remedial Design Complete for LOU 

August 10, 1990 

MllI"Ch IS, 1991 

Remedial Action Start for LOU Man:h IS, 1991 

Construction Complete for LOU September 4, 1992 

PrelimiJUlly Close-Out Report is signed Oclober28,1992 

First Five-Year Review 

Second Five-Year Review 

Start of the Long Term ShutdownlRebound Test for the GW 
Pwno and Treat ODerations 

September 28, 1998 

September 23, 2003 

July 17,2006 

Start of the ShutdoM1lRebound Test for the Volatile 
Extraction System 

August 23, 2007 
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III, Background 

Pbysical Cbaracteristics 

The Henderson Road Superfund Site is located at 362·372 South Henderson Road in 
Upper Merion Township, Montgomery County, Pennsylvania (see Anachrnent I). The Site 
consists of7.64 acres bound on the nonh by the Pennsylvanill Turnpike, on the south by Conrail 
Railroad U'acks, on the east by the SEPTA Norristown High-Speed Line and an intenninent 
SU'ellrn. named Frog Run, on the northwest by the Chester Valley Railroad tracks (owned by 
COMlil), and on the west by Henderson Road. A 36-inch pre:ssurized water main, operated by 
the Philadelphia Suburban Water Company (PSWC, subsequently Aqua Pennsylvania, Inc.), 
crosses the eastern portion of the Site. An abandoned and l100ded quany located 2,000 feet nonh 
of the Site is opemted by Aqua Pennsylvania, Inc. as a drinking water supply reservoir. The Site 
was used by O'Hara Sanitalion Company, Inc. for waste tnut.!:fer, waste reo::ycling, and vehicle 
maintenance. The Site is currently opemted by Browning Ferris, Inc. as a trash truck repair 
facility. The Site is cunently owned by the O'Hara family. 

Land and Resource Vse 

The currenl and projected land use for the properly surrounding the Site is commercial 
and indll'lIriai. The population surrounding the Site uses pub:lic water as ilS primlll)' soun:e of 
water supply. A groundwater well,located at a nearby comnt.ercial facility, that was once used 
by the employees ofa former lurnber yard (and addressed in lbe OU·l Record ofDedsion 
(ROD» has since been closed and the facility now uses the public water supply. There are no 
known private wells currently being used that could potentially be impacted by the Site. 

Milltory of Conlamination 

The Site was broughl to the attention of the State authorities in 1977 by an anonymous 
telephone call. On Man:h 22, 1977, a trnek, that was observed while being tilled at a local 
manufacturing facility, entered the O'Hara Sanitation propert:, and, subsequently, left empty. A 
fonner water supply well, referred nm.in as "the injection weir', located inside a maintenance 
garage at the Site, ....'3$ being used as a liquid waste depositor:'. According to the Pennsylvania 
Department of Environmental Protection (pADEp), 6,000 galJons of liquid waste were disposed 
into the well the following day. PADEP characterized the waste as including a wide range of 
organic compounds. This disposal was not an isolated incident. 11 was later detennined that the 
well was used for waste disposal bet.....een 1974 and 1977. n~ total amounl and exact 
composition of waste injected into the well is unknown. 

A landfill is situated to the east of the fonner O'Hara Sanitation Company, Inc. office and 
occupies a surface aTea of approximately 5.2 acres containing a waste volume ofapproll:imately 
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125,000 cubic yards. The O'Hara Sanitation Company collected and transponed residential and 
commereial trash. The Site was also used for truck maintenance and storage, container stomge, 
recycling operations lI.lld office facilities. From October 1975 through 1979, and allegedly 
through 1984, landfill operations took place al the Site. The waste material which consisted 
primarily of construction and demolition debris and some resiijential trash, was placed randomly 
on existing cinder materials from a cinder block manufacturing company fonnerly located at the 
Site. A portion of the fill area eXlended onto neighboring property owned by Conrail and the 
Pennsylvania Twnpike Commission. 

Suit for Taking ACtiOD 

From September 1978 to June 1983, seveml rounds of groundwater, surface water, and 
sediment sampling were condu<:ted by the EPA and PADER. Based on sample results, the 
Henderson Road Site was proposed for the Superfund National Priorities List (NPL) on 
September 8,1983. In November 1985, seven finns (O'Hara Sanitation Company, Inc.; 
Smithkline Beecham Corpomtion; Alurnax Inc.; Childers Products Company; Sandvik, Inc.; 
Scott Paper Company; and Gould Inc.) and two individuals (William J. O'Hara lI.lld Betty 
O'Hara), known as potentially responsible panies (PRPs), entered into a Consent Order with the 
EPA to conduct a RemediallnvestigationlFeasibility Study (RIlFS) for the Site. The initial 
Remedial Investigation (RI) Report was submitted to the EPA in October 1986. Based on 
subsequent meetings between the EPA and the PRPs in 1987, the Henderson Road Site was 
separated into two operable units; the Injection Well Opemble Unit (lWOU) and the Landfill 
Operable Unit (LOU). Additional investigations of the Site commenced. EPA approved the 
final RIlFS for the IWOU in June 1988. 

The following compounds and constilUents were detected at concentrations above 100 
micrograms per liter (parts per billion) or are considered to be chemicals ofconcern detected in 
groundwater samples taken from the injection well or monitoring wells: 

Benzene, Chlorobenzene, Chloroethane, Chlorofonn, 1, 1- Dichloroethane, 1,2­
Dichloroethane, Trans-I, 2-Dichloroethylene, 1,2-Dichloropropane, Ethylbenzene, Phenol, 
Methylene Chloride, Toluene, TefrllChioroethene, Bis (2-Ethylhexyl) Phthalate, Butyl Benzyl 
Phthalate, Zinc, Copper, Dimethylnapthalene, Benzoic Acid, Vinyl Chloride, 1,1,1­
Trichloroethane, Trichloroethene, Tetraehloroethene, Xylenes, Dichlorobenzene Isomers, 
Naphthalene, Butyl Benzyl Phthalate, Trichlorobenzene, Trimethylbenzene, Tetrarnethylbenzene, 
4,6-Dinitro-o-Cresol, Dimethylbenzene, Methylphenol, Benzyl Alcohol, Di-n-Butyl Phthalate, 
Cadmium, N·Nitrosodiphenylamine, Napthalene, 4-Chloroaniline. 

During the LOU RI, samples taken ofsurface soil, surface sediment, surface water, 
leachate, and soil beneath fill material contained t~lve volatile compounds (VOCs), 25 semi· 
volatile compounds (SVOCs), five pesticides, and two types of PCBs. The following organic 
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compounds were identified in soil, sediment, and/or cinders at the Site in concentrations greater 
than I mglkg: Bis (2-chloroethyl) Ether, Benzidine, 1,2-Dichloroethane, TetracWoroethene. 
Polycyclic Aromatic Hydrocarbons, Bis (2-Ethylhexyl) Phthalate, Hexachlorobutadiene, 
Polychlorinated Biphenyls, Ethyl Benzene, Dichlorobenzene, Toluene, 2,6-Dinitrotoluene, 
Hexachlorobenzene, Hexachloroethane, and Trichloroethene. Low concentrations of Barium. 
Lead, and Chromium were also detected at the Site, as well as two pesticides. 

Based upon the potential for release of contaminants to the grOlUld water beneath the 
landfill, the following contaminants were considered to be of concern for the LOU: Aldrin, 
Benzene, Bis (2-Chloroethyl) Ether, Chlorofonn, Ethylbenzene, Hexachlorobenzene, Lead, 
Toluene, Trichlorofuoromethane, Polychlorinated Aromatic Hydrocarbons, 4,4-00T, Benzidine, 
Bariwn, Chromium, 1,3-0ichloropropane, Hexachlorobutadiene, Polychlorinated Biphenyls, 
Trichloroethene, Tetrachloroethene 

The most significant threat posed by the Site is increased risk of cancer due to ingestion 
of contaminated ground water. Included in this risk is potential ingestion by several hundred 
thousand customers ofAqua Pennsylvania, Inc. served by the Upper Merion Reservoir located 
approximately 2,000 feet north of the Site (Figure I). 

Figure 1- View, looking SE, of the Upper Merion Reservoir 

The soils and/or leachate within the LOU were also detennined to contribute to the 
groWld water risk via downward infiltration of contaminants. Ingestion of contaminated soil and 
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inhalation ofwind·bome soil also contribUled to the calculated risk posed by the Site. 

The IWOU and LOU Records ofDe<:ision (ROD) selected Site cleanup levels intended to 
reduce the risk posed by ingestion of ground water contaminated by the Site to an acceplable 
level by reducing groundwater contaminant levels for each contaminant to the most conservative 
value derived from the following: Maximum Contaminant Level (MCL), Maximum Contaminant 
Level Goal (MCLG), Aquatic Water Quality Criteria (AWQC), Drinking Water Equivalent Level 
(DWEL), Suggesled No Adverse Response Level (SNARL), model outputs developed during 
risk assessment, processes described in the Superfund Public Health Evaluation Manual, and 
specific values accepted by EPA (where no other ARAR eltists). Ifsuch levels are achieved for 
each contaminant (or background levels for certain contaminants), the calculated cancer risk 
posed by the IWOU would be reduced to an acceptable risk level. The groundwater risk posed 
by the LOU would be reduced from g.4 It IO.J to 4.2 It 10~by reducing infiltration through the 
LOU (cap), Ihus preventing leaching ofcontaminanlS into the groundwaler. 

IV,	 Remedial Actions 

Remedy SeIKtion 

Remedial Action ObjKtiveli - The remedial action objectives which were developed for 
both the IWOU and the LOU and specified in the RODs are listed below: 

•	 Reduce the risk for groundwater, soil, fill materials, leachate, and air to an 
acceptable level for carcinogens and noncarcinogens; 

•	 Restore the aquifer beneath the Site 10 'Class llA' classificalion; 

•	 Prevent significant transport/migration of the contaminants in soil; fill, and 
leachate to groundwater; 

•	 Prevenl the generation of leachate and thereby preveot the release ofcontaminants 
to groundwater; 

•	 Significantly reduce the potential for release of Site contaminants to the 
environment through fugitive paniculate or vapor emissions. 

6 



Henderson Road Superfund Site 
Lower Merion Township, PA 
Third Five-Year Review Report 

R~medy COn:lPOll~DtI 

IWQU 

The IWQU ROD, issued by EPA Region III on June 30, 1988, included th~ following major 
components to address ground water contamination: 

•	 Installation ofclusters of groundwater recov~ry w~lls on-Site and, ifoecessary, 
downgradi~nt; 

•	 Air stripping ofgroundwater and probable discharge to the intenninent stream 
adjacent to the Site; a ponion oflite ground water may be re-inje<:ted to the 
aquifer in the vicinity of the injection well as pari of unsaturated zone treatment; 

•	 Closure of the injection well, inchiding excavation of contaminated oil pit 
sediments, in accordance willt federal Underground Inje<:tion Well Program 
requirements and removal of significant waste, if feasible, dire<:tly out of the 
injection well; 

•	 Placement of deed restrictions limiting Of prohibiting use ofgroundwater on the 
affe<:1ed properties; 

•	 Installation ofa treatment system on the one off-Site active potable well (the 
Mcilvain Well) considered to be affe<:ted by the Site-related contamination; 

•	 Periodic on-Site and off-Site groundwater monitoring throughout the Operation 
and Maintenance period; 

•	 Further data collection and evaluation of the unsaturnted and saturnted zones 
during Remedial Design and periodically during Remedial Action. to detennine 
the feasibility of in-situ volatilization ofvolatile organics or ollter treatment in lhe 
unsatw-ated zone; 

•	 Periodic re-evaluation ofcleanup goals throughout Operation and Maintenance. ' 

The well pit sediments bad been cleaned out but it was detennined that it would be 
beneficial to use the inje<:tion well as a recovery well and a point ofvapor extraction. As a result 
of the additional data colle<:tion and evaluation activities required by lhe ROD, it was concluded 
that a significant amount of contamination could be removed by pwnping and treating 
groundwater and by extracting and treating vapors from the inje<:tion \\o"ell. The periodic on and 
off-Site monitoring of groundwater was initiated and is being perfonned pursuant to the 
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Operations and Maintenance (O&M) Plan. The air stripping treaunenl system was replaced and 
enhaoced during Remedial Design with biological treaunent and carbon filtration ofthe 
groundwater as allowed in the ROD. During the first year ofoperation ofthe groundwater 
treatment plant, the groundwater regime was reinvestigated via groundwater sampling and 
pwnping teslS. As a result of this 'Phase II' investigation, two additional ~very wells 10 
enhance ground water ~very were conne<:ted to the ground water treatrnenl plant. The 
treatment plant originally discharged to the sanitary sewer system. Discharge of treated water to 
the adjacent intennittent stream via the treaunent plant's alternative discharge system is now 
oo::urring under a National Pollution Discharge Elimination System (NPDES) pennit issued by 
the Pennsylvania Department of Environmental Protection (pADEP). A list of the groundwater 
cleanup standards is included as Exhibit 16 of the IWOU ROD. 

The ROD for the WU, issued by EPA Region III on September 29, 1989, included the following 
major components to address soil, surface water, air, and groundwater contamination: 

•	 Run-on, run-off, and erosion controls; 

•	 Shon and long-tenn leachate collection; 

•	 Capping of the landfill, and relocation of the on-Site water main unless a means of 
mainlaining the water line on-Site while sIill achieving mnedial objectives and 
State ARARs can be implemented; 

•	 Groundwater recovery and treatment if, after two years of pwnping groundwater 
beneath the Site for the IWOU, Site·related groundwater contaminalion is 
detected at or near the property line and groundwater is s1il1leaving the Site. 

•	 Relocating trash, shallow soils, and shallow cinder fill from the Pennsylvania 
Twnpike propeny adjacent to the Site to the Henderson Road Site (LOU), 
additional characterization ofthe Turnpike propeny, and appropriate remediation 
to address wastes, contaminated soil, leachate, and bedrock left in place, 

•	 Monitoring in coordination with the IWOU remedialllCtion. 

•	 Institutional controls on-Site and on adjacent propenies to restrict activities that 
could interfere with remediation at the Site. 

•	 Further sample collection and data evaluation in the western ponion of the Site, in 
coordination with the IWOU remedial action, to detennine the feasibility of in· 
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situ volatilization or other treatment and/or capping in that area, 

•	 Periodic reevaluation ofclean-up goals throughout operation and maintenance in 
coordination with the IWOU remedial action. 

Ongoing groundwater monitoring (in C(lnjunction with the IWOU monitoring plan) and 
re-evaluation of the remedial action has begun and is planned through the Operations and 
Monitoring Plan. The water main was isolated from the LOU rather than relocated pursuant to an 
agreement with the PSWC (now Aqua Pennsylvania, Inc.) and as provided in the ROD. The 
cleanup standards for the LOU are itemized in Exhibit 15 of the ROD, 

Remedy Implementalion 

The remedial activities for the IWOU are being implemented pursuant to a panial 
Consent Decree entered by and between EPA, seven finns (William J. O'Hara, Inc.; Smithk1ine 
Beecham Corporation; Alumax, Inc,; Congoleum Corporation; Sandvik, Inc.; Scott PapeT 
Company; and Childers Products Company), and two individuals (William 1. O'Hara and Betty 
E. O'Hara). The remedial activities for the LOU are being implemented pursuant to a 
unilaterally issued Administrative Order by EPA to eight firms (O'Hara Sanitation Company, 
Inc.; William J. O'Hara, Inc.; Smithkline Beecham Corporation; A1umax Inc.; Congoleum 
Corporation; Sandvik, Inc.; Scott Paper Company; and Gould, Inc,) and two individuals (William 
J. O'Hara and Betty E. O'Hara). 

Implementation of the remedial action activities for the IWOU C(lmmenced in July 1989 
with the c1ean-out of the injection well pit. In August 1989, the injection well was cleaned out to 
a depth of 174 feet using C(lmpressed air from a drill rig. 

On September 19, 1989, the treatment system for the Mcilvain potable water well was 
installed. This well was used for drinking water by employees ofa lumber yard located near the 
Site. Well water analytical results revealed that low levels oforganic contaminants, including I, I 
-dichloroethane, chloroethane, and chlorobenzene were present within the well water. Based on 
these results, the ROD required that a potable water treatment system be installed to remove 
contaminants from the water prior to human C(lnsumption. The chosen treatment system 
C(lnsisted ofactivated carbon tanks. The treatment system became fully operational and 
functional on March 15, 1990. In 1995 the owner closed the well, removed the treatment system 
and C(lnnected 10 the public water supply. 

Remedial action activities for the LOU began in February 1991 with the removal of 
debris, soil, and cinder fill from the PA Turnpike property along the nonh boundary of the LOU, 
The excavated material was incorporated into the main waste fill area of the LOU. The remedial 
design plans were reviewed by the Pennsylvania Turnpike Commission (PTC) and several 
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modifications were made to oonform to standard PTC design requirements and to accommodate 
future expansion of the Pennsylvania Turnpike. Included as pari of the remedial action was the 
installation ofa leachate collection system within the LOU. The portion of the oollection system 
along the north boundary of the Site was installed while the PA Turnpike property excavation 
was still open. lhe oollection system oonsists of perforated pipe installed within a stone-filled 
perimeter trench. The pipes are sloped to drain by gnlvity to a collection sump at the eastem end 
of the Site. Collected leachate is then PWllped 10 the treatment plant. 

On April 2, 1991, excavation for the foundation of the ground water treatment plant 
began. The excavated material was hauled onlO and oonsolidated within the LOU. Approximately 
300 truck loads ofmateriaI were excavated in preparation for the treatment plant oonslnK:tion. To 
provide a stable base for the plant construction, two lifts ofgranular crushed stone were placed 
and oornpacted. A more uniformly graded crushed stone "'ias subsequently placed up 10 within 
six inches of the base of the foundation. A layer of geotextile fabric was then placed, followed by 
six inches of granular crushed stone to bring the backfill up to grnde. 

In May 1991, work began on the treatment plant. Construction contractors began work on 
the ooncrete foundation, piping and electrical connections from extraction wells to the plant, and 
installation ofadditional monitoring wells. On June 5, the ooocrete floor of the treatment plant 
was placed. The tanks and equipment for the treatment plant were installed during the week of 
June 17. On June 25, the carbon was PWllped into the two tanks used to provide a final polish of 
the treated effluent. lhe structura1 steel for the walls and roofofthe plant was brought on Site on 
July 8. Erection of the walls and placement of the mezzanine floor followed. During the week 
ofJuly IS, the siding was placed on the exterior plant walls. Additional equipment and the 
associated electrical and piping work oontinued thereafter. 

The treatment plant began operation during the week ofAugust 28, 1991. Initially, only 
purge water from the monitoring well drilling operations was pwnped through the plant. Due to 
the initial low flows through the plant, the official first day ofoperation was not until September 
4, 1991, the first day that flow from the injection well was pWllped through the plant. The initial 
pumping rate was 50.6Q gallons per minute. Completion of the ground water treatment plant 
enabled efficient and economic additional investigation of ground water ("Phase II" 
investigation) since water from nearby drilled or pWllped wells oould be treated. The treatment 
plant would also ettllble fut~ treatment of landfill leachate. The ground water treatment plant 
includes an equalization tank, two biological treatmenllOwers with associated chemical feeds, 
and two activated carbon "polishing" units. lhe treatment plant was constructed with capability 
10 discharge treated water to the local POTW or to the intermittent stream along the eastern 
boundary of the Site. When it is in operation, approximately 1.6 million gallons ofoontaminated 
groundwater per month are treated by the treatment system. Treated water is cum:ndy 
discharged 10 the nearby stream in IlCCOrdance with a National Pollutant Discharge Elimittlltion 
System (NPDES) permit issued by PADEP. 
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Initial grading of the landfill material began in August 1991 in preparation for placement 
of the solid waste cap_ Debris within 25 feet of the Conrail tracks along the southern boundary of 
the Site was consolidated into the LOU. The landfill material was graded to a minimum slope of 
3% and a maximum slope of25% (4 horizontal to I vertical) for adequate drainage and slope 
stability. The remainder of the leachate collection system was placed along the eastern, southern, 
and part of the western sides of the LOU during July and August 1991. The main stonn water 
control system was installed concurrent with the leachate collection system in July and August of 
1991. 

Site activities were shut down in Fall 1991 because the amount of time remaining before 
cold weather was insufficient to complete LOU capping. After the initial grading perfonned 
during the following Spring, the water main Isolation system was constructed. The Philadelphia 
Suburban Water Company's (PSWC) 36-inch potable water distribution main crosses the eastern 
edge of the LOU. The water main was isolated from the LOU for the following reasons: (1) to 
avoid water leaking from the main and increasing leachate production within the LOU; (2) to 
avoid main failure from carrying LOU material into the adjacent seasonal stream; (3) to allow 
repairs on the main without disturbing the cap; and (4) to avoid contaminating water within the 
main from contact with landfill material. PSWC and EPA agreed that isolating the water main 
from the LOU was a reasonable and protective remedy which would meet ARARs. 

The water main was isolated from the landfill material by placing a PVC liner under the 
pipe, and covering the liner with a six-inch thick layer of concrete. Reinforced concrete was 
placed on the west wall (landfill side) and bottom of the isolation trench. The base of the 
isolation trench was fitted with a drainage system that consists of a one-foot thick layer of 

..,.	 crushed stone placed around an installed 
perforated pipe. At four locations, this pipe 
system drains to the adjacent seasonal stream. A 
vertical riser pipe was installed with each of the 
four drain pipes to monitor for the presence of 
standing water within the isolation trench which 
could indicate a water main leak or a blocked 
drainage line. The design plans were reviewed 
by PSWC. Several modifications to the design 
and construction were made to accommodate the 
water company's concerns. PSWC provided an 
inspector to witness the construction. 

Figure 2 - Volatile Extraction System 
The volatile extraction system (VES, pictured), which was installed to extract 

contaminant vapors from the head space in some monitoring wells, was tied into the treatment 
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plant during the week of March 30, 1992. On February 20, 1992, EPA approved a YES design 
after extensive pilot testing, which maximized the extent ofsubsurface vacuum in order to 
maximize the amount of organic contamination recove~d from the unsaturated wne. lbe YES 
originally had been vacuuming air through a series ofcarbon-tilled drums. Once the treatment 
plant was fully opemtional, the vacuum system within the plant could accomplish the task and 
the "bugs" within the biological towers would benefit from the additional contaminant amounts. 
Treatment for the extracted vapors has since been changed from bio to vapor phase carbon. 
When opemting, the extracted vapors are dire<:ted to vapor phase carbon tanks for treatment. The 
VOC eXtrllClion mte is approximately 0.23 IbIhr. EPA approved a shutdownl~bound test for the 
YES on August 23, 2007. lbe shutdown is currently scheduled to continue until December 2008. 

Work. on the LOU leachate clarifier began in March 1992. The clarifier was designed to 
~move metals from the landfill leachate prior to allowing the leachate to flow through the plant 
for further treatment. 

In April 1992, the PRPs contra<:ted a drilling firm to install five additional monitoring 
wells, ('Phase I(" wells). The decision to drill these """ells was based upon the recommendations 
ofthc Saturated Zone Rcport prepared by the PRPs. lbe placement and depth of the five wells 
were designed with the intent to gain additional information about the direction ofcontamination 
flow from the injection well. Two ofthe five wells (HR-24 and HR-26) were chosen for use as 
extraction wells. Pwnp tests were run on the two new extrllClion wells to determine the 
maximum possible pumping mte, and the extent ofdmw-down in adjacent monitoring wells. On 
Sept. 12, 1992, EPA approved the connection of the two wells to the treatment plant. 

After completion of the water main isolation work., placement of the SQlid waste cap 
began. The construction of the solid waste cap was the primary component of the renledial action 
for the LOU. lbe cap was placed over areas of the Site which contain conslJ\lCtion debris and 
SQme municipal waste fill. This construction debris consisted primarily of wood, metal, plastic, 
concrete, and asphalt mixed with SQil. An asphalt paving cap was placed over the western 
ponion of the Site and is part of the parking facility at the Site. 

The infiltration barrier originally chosen for the SQlid waste cap system consisted ofa 
one- foot layer of compacted clay. EPA determined that the clay which was stockpiled for the 
project could not meet the required performance criteria for permeability. lbe PRPs then 
proposed to use a geo-wmposite bentonite mat for the infiltration barrier. 

1ltc cap system consisted of the placement ofa one-foot layer of protective cover SQil 
directly on the surface of the LOU. This cover soil was intended to act as a protective buffer 
between the waste material and the additional components of the cap system should any of the 
waste materials shift upward towards the cap system. A one-foot layer of low permeability clay 
was placed directly above the protective cover SQil. This one-foot layer of clay was placed on 
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areas of the landfill where infiltration prevention was most critical, such as around the main 
storm water inlet on the landfill surface where water was likely to pond, and on the southern edge 
of the Site, within 25 feet of the Conrail tracks where the clay was used to provide an edge seal 
with the bentonite mat. On areas afthe landfill where the layer of clay was not placed. the 
protective soil cover was placed to a depth of two feet. These layers of soil were compacted in 
six-inch thicknesses to 95% of the standard proctor maximum soil density. 

The bentonite mat was placed directly on the previously installed soil over the entire 
landfill. The bentonite mat consists ofa thin layer of bentonite clay sandwiched between one 
woven and one non-woven geotextile. Penneability tests were conducted on the bentonite mat 
and the required perfonnance criteria for the cap were satisfactorily met. Powdered bentonite was 
placed inside/atop overlapping mat seams for additional protection against leakage. Directly 
above the bentonite mat a geonet drainage layer was placed. On top of the geonet an additional 
non-woven geotextile, that is intended to stop fine particles of soil from entering the geonet, was 
placed. Above the various geotextiles, a one and one half foot layer of cover soil was installed 
and compacted to 95 % of the standard proctor maximum soil density. The final six inches of 

soil was then placed and 
compacted to 92% of the 
standard proctor maximum soil 
density. To complete the cap 
system, a six-inch layer of topsoil 
was placed and vegetated with a 
low-maintenance grass seed 
variety. 

On July 31,1992, 
leachate within the leachate 
collection system, began to be 
pumped to a clarifier, for metals 
treatment. and then into the 
ground water treatment plant. 
Leachate production declined 
since start-up of the collection 

Figure 3 - View, looking SW, of the Landfill 

system and has not been generated from the landfill since 1998. (A leachate collection manhole 
was inspected during the site inspection; the manhole was. essentially, dry). 

A deed notice was filed on November 29. 1990 to notify future owner(s) of the existence 
of Site contamination and the need for remedial action at the Site. 
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TIle Montgomery County Health Department has enaded regulations (Chapter XVII, 
Montgomery County Health Department, Division of Water Quality Management. Individual 
Water Supply System Regulations) that restrict the use ofgn:,undwater in the county, including 
the area around the Henderson Road Sile. These regulations require the issuance ofa permit 
before any well is drilled and requires that the well be sampled for volatile organic compounds. 
If contaminant concentrations exceed safe drinking water levels, then a treaunent system must be 
installed to reduce the contaminant concentrations to safe drinking water levels before it can be 
used as potable water supply. 

Operation and Maintenance (a&M) requirements for the IWOU include general 
equipment and well maintenanee, replacemenl of vapor-phase and liquid-phase carbon, 
maintenance of the clarifier and filter press (including solids disposal), addilion ofprocess 
chemicals, analysis ofgroundwater ueaunent system influent and effluent, periodic sampling of 
groundwater extraction and monitoring wells, and compliance testing ofair and surface waler 
discharges. O&M requirements for the LOU include vegetation maintenance and erosion repair, 
lea<:hate monitoring, periodic sampling of groundwater monitoring wells, and methane 
monitoring. TIle annual O&M cost for the past five years, as reponed by a representative of the 
Henderson Road Technical Steering Cornrnillee consultant, RT Environmental Services, Inc. (RT 
Environmental), for each of the operable units, are presented below in Table 2. 

Tbie2• O&MC Is" YEAR IWOUCOSTS LOVCOSTS TOTAL 
2003 S295 240 $61480 $356720 
2004 $301393 $63324 $364111 

2006 
200S 

$135464 
$301393 

S31324 
$63324 

$172188' 
$364111 

2007 $182681 S25343 $208024 
•EPA approved the Te<:hnical St«fUlg Committee S mjIH:st for the Implemen!llt1Ofl ohlong­

teml shutdownlrebGund lest in June 2006, thus explaining the redudion in O&'M costs fTorn the previous 
y=. 

O&M monitoring repons are submitted on a quanerl)' basis. The reports contain 
descriptions ofsignificant events during the reponing period, maintenance logs, operations 
summaries, and analytical results. The reports also contain a summary of cleanup progress based 
on the analysis of the groundwater samples. The cleanup sunmuuies include graphs of 
contaminant concentrations over time 10 illustrate the cleanup progress. 

Approximately every two yean, from 1995 to 1999, shutdownlrebound tests have been 
conducted to evaluate the contaminant "rebound" under static: (non·pwnping) conditions. Three 
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such shutdownlrtbound tests were conducted within that time frame, the first two tests were for 
two- week durations and the third test lasted thrtc weeks. During these tests the exlnlCtion 
system was shutdown and a select group oflJl(lnitoring wells were sampled .....eekly to determine 
to whal degree that Site-related contaminants would recoVCT or increase. During the 1999 test 
the concentrations of contaminants showed a slight increase from the previous week's sampling 
indicating that contaminant equilibrium had not been reached within that time period. 

On May 9, 2003 EPA approved a proposal submitted by RT Environmental for a long 
tenn shutdown/rebound test that extended from June to Deo;e:mber 2003. The approved proposal 
called for the measuring of water levels and the sampling ofrnonitoring wells every two week.os. 
The test was expected to determine at what concentration lev,~l and within what time frame the 
contaminants would stabilize at each well location. As a result of the test, a modified pumping 
sequence was implemented. 

EPA approved RT Environmental's request for the implementation ora second long-term 
shutdown/rebound test in June 2006. This latest test began 011 July 17, 2006 and is currently 
ongoing. During the shutdown, quarterly monitoring well sampling and water levellllQnitoring 
is being conducted. If, during the test, dramatic increases in t:ontaminant levels in the IJI(lnitoring 
wells are observed, EPA may require the immediate re-startup of the groundwatCT extraction and 
treatment system. At the conclusion of this latest shutdown/rebound test, a formal evaluation of 
the Site clean-up goals and progress in achieving those goals will be conducted by 
representatives of the PRP, EPA and the U.S. Geological Survey. The shutdown test is 
scheduled to continue until December 2008. 

LOU 0 & M includes grass cutting, observation ofthl: leachate monitoring well, and 
observation of the cap area for settlement. The shallow groundwater level, as measured in LOU 
leachate sumps, was lowered after landfill capping. u:achate was collected and treated earliCT 
during the remedial action. However, no leachate has been collected in over 10 yean, apparently 
due to the effectiveness of the landfill cap. Landfill gas vent :sampling was discontinued over 
five years ago after a number consecutive years of~non-detect" sample results. Any problem 
items related to the landfill that require repair are reponed in <quarterly progress reports, provided 
by RT. 

v. Progress Since Last Five-Year Review 

The previous Five-Year Review for the Site was completed on September 23, 2003. At 
that time it was concluded that the remedies selected for the Site remained protective of human 
health and the environment. 

This is the third Five·Year Review for the Site and thc: second review performed under 
EPA's Comprehensive Five-Year Review Guidance (June 2001). Table 3 sununarizes the 
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progress at the Site since the last Five-Year Review. The issues and recommendations in Table 3 
were generated from the previous Five-Year Review Report for the Site. The statement on 
protectiveness from the previous Five-Year Review declared that "The Site is currently 
protective of human health and the environment because immediate threats have been addressed 
and the remedies, as required, are operating and functioning as intended by the RODs. The 
institutional controls are effectively preventing exposure to Site contaminants". 

Table 3 - Actions Taken Since the Last Five-Year Review 

Issues Recommendation Party Milestone Action Date of 
/Follow-up Responsible Date Taken/Outcome Action 
ActioDs 

I. Repair Repair crack in PRP 10/31103 Asphalt around October 
needed to asphalt the manhole cover 2003 
asphalt at MW was replaced. 
manhole cover 
in SFI parking 
lot. 
2. Small trees Increase frequency PRP 10/31/03 Trees removed September 
growing along of tree removal or during routine 2003 
landfill fence trim around the landfill 
line. fence line when maintenance. 

landfill cover is cut. 
3. Landfill gas Straighten the gas PRP 10/31103 Vents straightened September 
vents need vents. during routine 2003 
strai2htenin~. maintenance. 
4. VE system Seal VE system PRP 10/31/03 Sample port October 
sample ports sample ports, openings have 2003 
need to be been secured. 
sealed when 
samples are 
not being 
taken. 
5.Shorten PRP should consider PRP 10/31/03 Grass cut during September 
vegetation more frequent routine landfill 2003 
height. cuttines, maintenance, 
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VI, Five-Year Review Process 

Administrative Components 

On January IS, 2008, Upper Merion Township SUperv1$Or, Joe Bartlett, RT 
Environmental representative, Walter Hungarter, and Ragesh Patel, PADEP, were infonned by 
letter that the Five-Year Review process was initiated. 

The Five-Year Review team was led by Tim Gallagher, EPA Remedial Project Manager 
(RPM) and included Mindi Snoparsky, EPA Hydrogeologist, JeffTunle, EPA Toxicologisl, Tom 
Cinti, EPA Office of Regional Counsel, Dave Polish, EPA Community Involvement Coordinator 
(CIC), and Larry Piazza, US Army Corps of Engineers. 

A schedule for completion of the Five-Year Review was followed that included the 
following components: 

Communily Involvement 
Document Review 
Data Review 
Site Inspection 
Five-Year Review Report Development and Review 

Communify Involvement 

A notice was published in the King of Prussia Courier on July 23, 2008 by the Site CIC, 
Dave Polish, announcing that a Five-Year Review was being conducted for the Site and that any 
comments and concerns that the communily may have regarding the Site should be submitted to 
EPA. EPA did nol receive any response 10 the notice expressing any comments or concerns 
regarding the Site. 

A notice will be published in the same local newspaper announcing that the Five-Year 
Review report for the Site is compleled and that the results of the review and report are available 
to the public at the Upper Merion Library and the US EPA Region III Office. 

()o(umenl Review 

This Five-Year Review process included the review ofa number ofrelevant documents 
including, among oltlers. the Records ofDe<:ision, the 1989 Consent Decree (IWOU), the 1990 
Administtative Order (LOU), the IWOU and LOU RIlFS, the 1985 Administrative Order on 
Consent, and past O&M quarterly reports. 
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Dati Rtview 

Since the remedial action components were completed in 1992, an extensive groundwater 
monitoring plan has been implemented to evaluate the progress of the remedial action 
components for both the IWOU and the LOU. These results have been reponed in quarterly 
O&M reports prepared and submitted by RT, on behalf of the Technical Steering Committee 
which consists of various te<:hnical representatives and consultants for the Site PRPs. The result 
of this monitoring effon has indicated that VOC contaminant con<:entrations in the monitoring 
wells on and near the Site property have decreased between the years 1992 and 2003. However, 
since the 1une 2003 shutdown of the groundwater pwnping system, an in<:rease ofsome of the 
VOC contaminant levels in some ofthe wells (See anachment 3 for the Monitoring Well 
Location Map) has been observed. (Note, after a nwnber of coru;ecutive sampling efforts yielded 
consistent "non-dete<:ts~, EPA approved a PRP request to discontinue metals and SVOC 
sampling of the groundwater over eight years ago). 

Results of the 2007 sampling efforts reveal that several compounds exceeded ARARs 
(See Table 4 below), including: benzene (present in 10 monitoring wells, at levels up to 198 
ugIL), chlorobenzene (5 wells, at levels up to 121 ugIL), I-I DCA (6 wells, at levels up to 44.7 
ugIL). 1,2-DCA (I well, at 6.5 ugIL), total xylenes (I well, 2,180 ugIL), and vinyl chloride (I 
well, J.6 ugIL). The highest concentrations ofcompounds exceeding ARARs v.ere measured in 
wells HR·J·255, HR·J·280, HR·7·383, and HR-6-241. Wells HR·J·255 and HR·3·280 are in 
the general vicinity of the injection well. Well HR-6-241 is at the site boundary to the northwest 
of the injection well, and well HR-7-383 is at the site boundary to the north of the injection welL 
In general, since the June 30, 2003 shutdown, con<:entrations of the contaminants of concern for 

most wells have risen but have not shown a dramatic and steady in<:rease. Con<:entrations of 
chlorobenzene in well HR·24-476 showed a dramatic increase after the July 2006 shutdown and 
have leveled off above the ARAR Concentrations of I,I-DCA and 1,2-DCA for off-Site well 
HR-22-380 have shown a steadily increasin8 trend since the July 2006 shutdown. None of the 
upgradient or off-site downgradient wells exceeded ARARs during the years 2005 through 2007. 
(Refer to Anachments 4 through 6 which provide the maximwn concentration plwnes of the 
prevalent Site COC, benzene, in each of the shallow, intermediate and deep zones between the 
years 2002 - 2005). 

Maps ofthe aerial distribution of the chemical constituents indicate that there are two 
plwnes; a benzenelchlorobenzenelchloroethane plwne and a TCElDCAfvinyl chloride plwne. A 
comparison of the aerial distribution ofchemical constituents and water levds indicates that the 
plwnes are moving in the direction ofgroundwater flow and are following the hydmulic gradient. 
Transport of chemical contaminants across and off the Site may have been affected by rising 
water levels caused by cessation/reduction ofpwnping at the Site. 

Water level data are available from January 200J to December 2007. However, for most 
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wells only one v,ater level measurement is available between February 2004 and July 2006; a few 
wells have IWO water level measurements during this 3O-monlh period. Water levels on-Site and 
off-Sile slowly recovered after the June 2003 shutdown. As of December 2007, the water levels 
are approximately 27-31 feel higher than in June 2003 when the extraction wells were pumping 
at lheir full rate. The greatest recovery was in off-Site well HR-5-195 (37 feet higher than lhe 
June 2003 level). A comparison with the USGS Montgomery County observation well indicates 
that this rise was caused by cessation/reduction of pumping althe Site and not climactic 
conditions. 

Water level data indicate that monitoring wells ofvar:ying deplh react to lhe ptunping of 
the extraetion wells while the treatment plant is operating and ~present diffe~nt potentiometric 
surfaces. When the extraetion wells are not operating, water levels appear to represent a single 
potentiometric surface. Wilh the exception of well HR-5·l9S, water levels in shallow wells (less 
than 200 feet deep) do not appear to be affected by pumping of the recovery wells. Water levels 
in intermediate depth wells (2()()'300 feet) are affe<:ted by pumping of the recovery ,,,'ells. Plan 
view maps show a small cone ofdepression at lhe fonner full pumping rate, but not at reduced 
pumping rates. Water level data are available for only four dl:ep wells (greater than 300 feet). 
Growtdwater now from the Site is bolh to the north and east. Flow to lhe east may be caused by 
the pumping ofthe McCoy quarry. 

Aqua Pennsylvania continues to monitor water qualit)' in the Upper Merion Reservoir and 
these analytical results are provided monthly to EPA, through. RT Envirorunental. The results 
indicate a decreasing trend in TCE and other related VOC concentrations within the reservoir 
since the Site remedial actions were implemented. The TCE concentrations have not exceeded 
the MCL since July 2001 (5.6 ppb). 

The groundwater extraction and treatment system had been processing approximately 1.6 
million gallons ofcontaminated growtdwater per month prior to the commencement of the first 
extended shutdown ofthe system, After the initial shutdown period. a modified ptunping scheme 
was activated (a pump thalhad previously been shut down wus ~-energized) resulting in the 
production ofapproximately 3 million gallons of groundwater being processed through the 
treatment system per monlh. EPA approved the PRP's latest request for the implementation of a 
long-term shutdown/rebound test in June 2006. This test began on July 17,2006 and is currently 
ongoing. The shutdown is currently scheduled to continue un,til December 2008. When 
operating, the treatment plant effiuerll water is discharged to Frog Run in accordance wilh an 
NPDES pennit issued by the PADEP. Since inception, over 280 million gallons ofgroundwater 
have been treated and approxim.ately 2,500 pounds ofcontaminants have been removed. 

In December 2005, the PRP submitted the "Request for Remedy Modification of the 
Henderson Road Site IWOU: ROD Mandated Reevaluation/Application for n Waiver or ACL 
Determination" report to EPA. This report was submitted to provide EPA information for the 
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periodic review of the IWOU remedial action objectives that is called for in the ROD. Within 
the document, the PRP concluded "that hydrological constraints sufficiently inhibit the ability to 
achieve groundwater restoration at the [Site] and that the ability to achieve groundwater 
restoration is technically impractical within a reasonable time frame." It was further explained 
that the Site's karst formation renders the Site technically impracticable to achieve aquifer 
restoration. After an evaluation of the report, EPA determined that plume containment (i.e. 
continued groundwater recovery and treatment) would still be necessary whether or not a 
technical impracticability decision is rendered. EPA continues to analyze Site data (Le. 
groundwater sample results during various length shutdown/rebound tests) that will be used to 
perfonn the periodic review. 

The volatile extraction system (VES) that was originally designed to extract contaminated 
vapors from the head space of several of the monitoring wells began operation in 1992 and was 
later enhanced by modifications which allowed it to extract vapors from the injection well also. 
When operating, the extracted vapors are directed to vapor phase carbon tanks for treatment. The 
VOC extraction rate is approximately 0.23 Iblhr. EPA approved a shutdown/rebound test for the 
YES on August 23, 2007. The shutdown is currently scheduled to continue until December 2008. 

Table 4 - VOC Compounds and Associated ARARs 
(From Exhibit 16 in the 1988 ROm 
Compound ARAR (ulIlll 
Acetone --Benzene 5.52 (5.0 MCL) 
Bromodichloromethane 100 
2-Butanone --
Carbon Disulfide --Chlorohenzene 60 
Chloroethane 19,000 
Chlorofonn 100 
Chloromethane -­1,I·Dichloroethane 5.06­
1,2-Dichloroethane 6.02­
l,l-Dichloroethene 7 
cis-I,2-Dichloroethene 70 
1,2-Dichloroethene 70 
1,2-Dichloroprooane 6.28-
Ethylbenzene 680 
2-Hexanone -­4-Methvl-2-Pentanone .. 
Methvlene Chloride 47 
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S .. 
TetnlChloroeth lene 6.9 5.0 MCL 
Toluene 2000 
Total X lenes 175 
1 1 1-Trichloroetheane 200 
Trichloroeth lene 25.8· 5.0 MCL 
Vin I Chloride 2 
Carbon Tetrachloride 5 
Trichlorollouromrthanc 12000 
Dibromochloromethane 100 
• ROD alternate concentration limit based on background contamination. 
•• No ARAR specified in the ROD. 

The landfill area is inspected and maintained on a regular basis. Uachate observation 
wells are checked for the presence of leachate, landfill gas vents are checked for gas production 
and the landfill cap area is observed for any signs oferosion or settling. Uachate has not been 
observed in the wells in over 10 years, landfill gas sampling was discontinued over 5 years ago 
and no significant settlement of the landfill area has ever been observed. 

Site lospeetiolt 

An inspection of the Site was conducted on July 17,2008 by Tim Gallagher, EPA RPM, 
Mindi Snopanky, EPA, Jeff Tuttle, EPA, Lany Piazza, USACE, Gary Brown RT Environmental 
and Walt Hungancr, RT Environmental (see Attachment 2 for Site Inspection Checklist). At the 
time of the inspection, an EPA-approved shutdown/rebound test was being conducted on both the 
groundwater extraction and treatment system and the volatile extrnetion system to evaluate the 
system's effectiveness and potential future system optimization measures. 

Prior to the commencement of the site walk, Mr. Gallagher inquired about the status of 
the issues raised during the prior Five-Year Review inspection (Table 3). An RT Environmental 
representative stated that all of the five issues that were raised had been addressed. The 
inspection attendees also diSoCussed what remedial activities and progress has occurred since the 
last Five-Year Review. 

An inspection was then conducted of the IWOU groundwater extnlClion and treatment 
system, the volatile elltrnetion system, the landfill cap and leachate collection system, landfill gas 
vents, landfill fence, general Site security, and the groundwater monitoring wells. The inspection 
team also visited the Upper Merion Reservoir to gain a better understanding of the proximity of 
the reservoir to the Site. The components of the groundwater treatment system and the volatile 
extraction treatment system appeared to be in good condition and well maintained (although this 
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could not be verified due to the facl that both systems were shut down at the time of the walk 
through). No significant issues were noted regarding either the groundwater extJ1ll:tion and 
treatment system or the landfill cap system. One minor issue was raised regarding the condition 
of the landfill gas vent risers. A nwnber of the risers were apparently damaged during routine 
maintenance operations. An inspection of all the risers needs to be performed and any damaged 
risers need to be repaired or replaced. The landfill grass was cut within a week of the inspection. 
This allowed for a closer inspection of the cap conditions. It is lypically maintained (mowed) , 
two times per year. 

Interview, 

Mr.loseph Bartlett, the Upper Merion Township Supervisor, was interviewed, by 
telephone, for this Five-Year Review. Mr. Bartlett stated that the Site, generally surrounded by 
industry, generates little to no interest in the community and that the Township does not have any 
issue with the Site at this time. 

VII. Technical Assessment 

QUl!lItioD A: Is the remedy fundionlng., Intended by tbe dedllon doeuments? 

The review of documents, ARARs, and the results of the Site inspection indicates that the 
remedies for both the IWOU and LOU are functioning as intended by the RODs. The primary 
components oflhe IWOU include the installation of recovery wells, a volatile extraction system, 
a groundwater treatment system, a vapor treatment system and the implementation ofa 
comprehensive groundwater monitoring program. 

Even though all groundwater cleanup standards have not yet been met, significant 
progress has been achieved since the IWOU remedy was first implemented. "This is evident by 
the general overall reduction in Site-related contaminant concentrations in groundwater on and 
near the Site. A long term shutdown rebound test is currently on-going. The results of this 
shutdown/rebound test will provide information that could justify possible modification and 
optimization recommendations for the groundwater extraction and treatment system, and may 
also be used to re-evaluate clean-up goals at the Site. 

The primary components of the LOU include the relocation and consolidation of waste; 
installation of a landfill cover system; installation oferosion control measures; installation of a 
leachate collection system; and implementing institutional controls to restrict activities that could 
interfere with the remedy. The success of this portion of the remedy is evident not only from the 
results of the groundwater monitoring program but also from the lack ofleachate generation. No 
leachate has been generated from the LOU since 1998. 
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Institutional controls for the Site include a deed notice filed to notify any future Site 
owner(s) of the existe~ of Site contamination and the need for remedial action at the Site. 
Also, the Montgomery County Health Department regulatioll.'l are relied upon to restrict the use 
of groundwater on nearby affected properties. TIlese regulations require the issuance ofa permit 
before any well is drilled and requires that the well be sampled for volatile organic compounds 
before the well can be used lIS a potable supply. Ifcontaminant concentratiOll$ exceed safe 
drinking water levels. then a treatment system must be ill.'ltalled to reduce the contaminant 
concentrations to safe drinking water levels before it can be used as potable water supply. A 
fence with locked gates has been installed around the capped landfill to restrict any activities that 
could result in damage to the landfill remedial components. 

Question B: Are tbe exposure assumptions, 10J.icily data, dUllup levels, and 
remedial action objectives (RAOt) us.ed at tbe time o(lbe remedy selection still valid? 

Since the 1988 ROD was signed, some drinking water standards, toxicity values, and risk 
assessment procedures have been revised. As a result of these changes, some performance 
standards may need to be lowered in the future. However, the groundwater concentrations for a 
number of important COCs (such as benzene) still exceed the original standards outlined in the 
ROD. 

Changes jn Standards and To Be Considered 

The MCLs and certain risk·based goals for a number of site·related COCs have changed 
since the ROD was signed in 1988. These changes include, but are Jl(ltlimited to the following: 

COC 1988 ARM (ugIL) 2008 ARAR (ugIL) 

Arsenic 50 10 
Cadmium 10 5 
L"d 20 15 
I ,2-Dichloroethane 6.02 (background) 5 
Trichloroethylene (fCE) 25.8 (background) 5 

TIle cleanup values for the other Site-related COCs are listed in Table 4. For a number of 
these compounds there was no MeL available so alternative cleanup values ...."Cre used including 
background groundwater concentrations. Current background concentratioll.'l ofVOCs should be 
evaluated to determillC whether the ROD values are still appropriate. 

Changes in Exposure PathwaYS, Toxicity, and Other Contaminant Characteristics 

Since the last Five-Year Review, EPA has identified vapor intrusion as a new pathway to 
be evaluated for sites with volatile contamination. A vapor intntsion evaluation is wananted for 
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those buildings located above or adjacent to the contaminated groundwater plume. Potentially 
impacted buildings include the facilities' office building, maintenance building, and any other 
building located within 100 feet of the plume. 

EPA has become aware that siles with VOCs sometimes have 1,4-dioxane, a solvent 
stabilizer, as a contaminant as well. Analysis of this compound was not included in either the 
remedial investigation or the O&M sampling. The concern with 1,4-dioxane is that it is not 
removed by air stripping and carbon filtration, is water soluble, and can move ahead ofa VOC 
groundwater plume. Sampling is recommended to confirm thai this chemical is not ofconcern at 
the Sile. 

Question C: Has any otber information tome to light tbat could t1l11 into question 
tbe protectiveness of tbe remedy? 

There have been changes in reference doses, cancer slope factors, and inhalation toxicity 
values. These will need to be evaluated more closely to detennine if the existing cleanup values 
remain protective. 

Tecbniul Anessment Summary: 

The groundwater remedy has been effective in reducing levels ofcontaminants in 
groundwater both on and off the Site property. The remedy implemented for the landfill has been 
effective in containing the waste, preventing direct contact with the waste. and eliminating 
leachate generation. 

There have been changes to various MCLs, reference doses, cancer slope factors, risk 
assessment methodologies. and inhalation toxicity values since the original cleanup values were 
developed. Sampling CondllCted to date at the Site has not included analysis for 1,4-dioxane, nor 
have cum:nt background concentrations been evaluated. In accordaJ1ce with the provisions ofthe 
1988 Record of Decision a fonnal reevaluation of the groundwater cleanup goals should be 
performed. A vapor intrusion evaluation should also be performed to determine whether workers 
are at risk from groundwater contaminants located beneath and adjacent to buildings above the 
groundwater plume. 
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VIII. Issues 

Table S· Five-Year Review Issues 

Issue Currently Affects 
Protectiveness 

(YIN) 

Affect Future 
Protectiveness 

(YIN) 

1. Groundwater cleanup values N Y 

2. Vapor Intrusion Y Y 

3. Damaged landfill vent risers. N N 
4. l,4-dioxane Y Y 

IX. Recommendations and Follow-up Actions 

ble 6 R d at'10DS and F II At"T a - ecommen o ow·up. C Ions 

Iune 

1. Ground­
water 
cleanup 
values 

RecoDimead.. 
dollliFollow-np 

Actio. 

Party 
Respoulble 

Oven". 
Ace..,. 

MUeltoH 
Dale 

AIr.... 
ProteedvelMll? 

(YIN) 
CurreDt FlIbre 

Perform reevaluation 
of groundwater 
cleanup levels per 
1988 ROD 

PRP EPA 9/3012010 N Y 

2. Vapor 
Intrusion 

Perform a vapor 
intrusion evaluation 

PRP EPA 9/3012010 Y Y 

3. Damaged 
landfill vent 
risers 

Repair/replacement of 
damaged risers 

PRP EPA 3/31/2009 N N 

4. 1,4­
dioxane 

Sample groundwater 
for l,4-dioxane 

PRP EPA 9/3012009 Y Y 

X. Protectiveness Statement 

The remedial action associated with QU-l (Injection Well Operable Unit), is expected to 
achieve protectiveness in the long tenn, but a protectiveness detennination is being deferred at 
this time. A groundwater extraction and treatment system has been installed that has been 
successful in reducing the contaminants, but final standards have yet to be achieved. There have 
been a number of changes to MCLs and factors used in assessing risk since the original ROD was 
issued. In addition, sampling for lA-dioxane has not been conducted, nor have current 
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background oom:entrations been evaluated. As provided in the 1988 ROD, a formal reevalualion 
oflhe groundwater cleanup goals should be perfonned. Also, a vapor intrusion evaluation needs 
10 be perfonned. It is eJlpecled that these actions will take approximately two years to 
implement, al which time a prote<:tiveness determination will be made. 

The remedial action at OU-2 (Landfill Operable Unit) is prole<:tive. The landfill has been 
capped and a leachate oolle<:tion and tteatment system has been installed, thereby reducing 
infiltration and the migration ofoontaminants. As a result of the Sile inspection, the landfill gas 
vent riscm need to be inspected and repaired, as necessary. 

XI. Nut Review 

Upon completion of the groundwaler cleanup goal reevaluation and the vapor intrusion 
evaluation, an addendum 10 this five-year review will be provided with a final prote<:tiveness 
detenninalion. The next Five-Year Review for the Henderson Road Superfwtd Site will be 
oompleted within five years from the date of the signature of this review. 
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Attachment 2
 

Five-Year Review Inspection Checklist
 

Loudon lad Reglon:U 

Alency, omce, or complay leldlal tbe flve-yeu Wutberltempentun: 
mlew: USE 
Remedy laclade.: (Check all that apply) 

"landfill cover/containment Monitored natural attenuation 
Access controls Groundwater containment 
Institutional controls Vertical barrier walls 

~roundwater pump and treatment
 
Surface water collcet~ an treatmFnt
 
Other tJ r e f'r4. Co teen. fI.
 

Inspection team roster atW:hcd Site map attached 

II. INTERVIEWS (Check all that apply) 

1. OAM site ml.ller &,AJAlr tlU-:A~Ji!- KT EIVt: ~fI~.s 
Name Title
 

Interviewed ~ at office by phone Phone· no. ~
 
Problems. su~ Report attached .-.:'~"~IC1!E!J~~N.~O~W.~'J.~bb~~~~~--::----:::_ 

. ~ 7i () C v~~WrL 

2.	 OAM stl" _ 
Name Title Date 

Interviewed	 at site at office by phone Phone no. _ 
Report attached _Problems. suggestions; 

0-7 
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•• Odoer "Iti ,10... (opllOnal) Repoo1l11lKhec1. 

0-.
 



• . 

Ill. ON·SITE DOCUMENTS" RECORDS VERIFIED (Check alilhal opply) 

, 0&1\01 Do......... 
MM IIWlIllI 
As-buill drawlnp 
Mainler.anc:e lop,=... 

,. SIle.Sptdlk H.. II~ ud Safety 1''''. 
Cominpl"Y pl....m>n&enCY resp,=... on.. plan 

, 

• 

, 

, 

OaM Ind OSIIA T..,.,•• RKOr
Rcmm. 

'erml" ..<1 So",k. AI_"'.... 
Ai,disc!wFpmnil 
Em.....' di$CharJI' 
Watt dis~l, POTW 
Other permits 

Remarb 

CI' <;.......10. Roto..... 
Remart, 

Sollk",.n' Monum... R•••rd,,=... 

d. 

, 

•• 

,. 

'". 

C....u.d....'er MOIIltorb, RocD"" ,=... 
....o.<~ ... t>'..ctlo. Rotord. 
Rcmarl;. 

Dl..blrr:eCompllnu Re<ordl 
Air 
WIIC«Cm ...nl) 

,=.u 

Dally A.eH$fSH:urily Lop 
Rcmar1<. 

vRudily oyailal>1< 
"'Readily available 
"Roodily available 

"Readily •..,';1...10 
"Readily .....lil...le 

o1i.odHy lvailable 

....Up lOdaU ~A 

....UplOdaU ~. 

"I' Up 10 dlI' ~. 

./Uptodale ~. 

,1UplOdlle N" 

Up IOdate N" 

~lOdIt< N".....
 N" 
UplO daIc ~A 

UplO dIie ~A 

't!PIO dale ~A 

Up lOdIIl. """ 
~lOdale N" 

Up 10 dal' ~ 

--G todole N" 
-6:10 dale N" 

UP'o dale -ffi. 

incli')' available 
R.-dily IMilabl. 
Readily 1"';1...1. 
Readily •••Hable 

-(tadil)' available 

R....;;,. .vail»1< 

-'Readily .vailab~. 

Roodily IvailablJe 

~"diIY availabl. 
......Roadilyavailable 

Readily Ivlilobl. 

0·'
 



OSWER N". ~J5J J.(JJB-P 

IV. OaM COSTS 

, OaM Orp.wlllool
 
Sl.llte in_bOl.lse ConlrtoC'o< fOf State
 
PRP in-l\ouse ConlrlClOr fOf PRJ'
 
FfdenI F..,ilily in-house ConlrW:lOf fo< FedenJ F.. ility
 

"'"" , OaM Cost Rot.rd.
 
Readily ov.itobk UplO .....
 
Fundi"1 mecl'lani$mI'i'""m.m in plac.
 

Origin.J O&M OOSI.'li.....te	 B~ak<lo"'" an.clled 

TOQI "",w toll by yur (Of md... poriod if Ivailabl. 

,.	 B.....down IltIoI:hod,~	 

0." 0., 'oW_ 
,~ B.....down IltIoI:hod..,	 " .., Total toOl 
,~	 B.....down .nachod..,	 " .., 'oW_ 
,~	 Brukdo"", .rtachod..,	 " Total toIt 
,~ ,. "'" Bfakdown .rtachod 

0", TOll! toIt"'" 
;.	 Uuoli<lplled •• Un.IIII,,. Hlp O&M COSI' Durlne Rrvlc.. Period
 

Desc.ibe =1> ..... rusonI:
 

V. ACCESS AND INSTITUTIONAL CONTROLS ...(pplicablo "" 
A r.otlOI 

, F.odocdlmlcM l.ocMion Il1o"", OIl .il. map ""G1l<I ,""u",d W, 
R........... 

8. Olb•• A..... Rfllrl<lloo. 

, SIlO' ud nth. IHurlt,. m........ Location """"" 01\ .itt mop W,
 
R...........
 



.OSWERN" 9JJj 7~JB'

c. I.IIlT.llo..i C"",rob (ICo) 

,. lmp.....nlill.. nd ••t....."'...
 
Site conditions impl)' IC. no! PfOIl",Iy implemented
 
Sit. «>ndilions imply 10. noI boln, fully enf~
 

Type of moni!orillj (•.•.• otlf·Kponina. dfi~. by)
 
frequency
 
Respoosibl. parl)'1"Imcy
c_, 

N~	 n, 

Repon;nll il up-tO-date
 
Rep>ns .,., ....ifIed by \he lead agellC)'
 

Sp«ifIC """,iremenlS in deed Of d«i.ion doc"menlS hive been mel 
ViollItions hive been reponed 
Qlher problem. or suucSlionl, R.,.,n anached 

, Adeq...),	 IC..... odequ"", Ie. ""' illlldequile 

.~"" 

D. G.....I 

,.	 V..d.ll,miI '",pIQI., LocItl"" $h<)wn on ,ile .nap 
Remub 

,. Lao" "" '~"IU O.III.~ 
Remarks 

, "U" .St ,"01" "If Ill'~ . 
R.matks 

VI. CENERAL SITE CONDITIONS 

,. _.. 
Applicoble N" 

,.	 Roads d.....td Localion shown on silO ""'I' 
R¢rnar\;1 

,..	 No N"
W,". No 

0", """" 00. 

".	 No W,,.. No W, 

,.. No W,,..	 No W, 

W, 

~o .........11.m noiden1
 

~...s aclequalO N" 

D·II 



•• 

•• 

VII. LANDFILL COV£RS -Applicable 

•• l..IBdnJl S~rro< • 

,. Stnl,meal (Low spou) Localion .hown on ,ile map 
AruJ exl.", 

.~...	 """ 

OSWEIfIi PJJj 7-4J8 l'• . 

"" 
/Senl......m not evident 

/c:rxki"i not evident 

Erosion not evident 

/Hola not C\lidem 

•• v.cots'lve C...... "Grass / Covet propotly established No >ian' Oh\J'n1 
TreeslShrubs (indie>te lin and Iocalions on • di"P....) 

"",,,b 

.....BulgeS not ....Xlenl 

B. Olb•• Sil' Condit.....
 

Remark'
 

,. Cro.1is	 Loatiofl JIlown "" site map""...	 W""' 
.~...	 ""'" 

,.	 ,~... Location sbown on site map 
Areal exl.", 
Remark.o """ 
"- l.ocI1ion shown on ,ite map
",oaI extellt 
Rem"",, ~"" 

AI'.n.llve Cove. (..monel 'o<k, oon....t, t.t.) ~. 
R.....,b 

,. Bull" Locllion shown on ,11. map 
Arul ...lent Height 
RemarkJ 



• Wfl A,...slWol.. Dam".. WOI oreasIwll1el" damage nol evidenl 
WOl ..... Locali"" lJIoW1'l 011 site ,.nap Areal ""tent 
Pondin, locIlion s.hown OII.il. '"'"" A't.1 exltM 

Local"", shown 01\ .11e MIl' AreaI.xC.1ll
~1UtJ&rwlc Areal mont 1:00 s-f~ioIl $hoWft on Ii\; IIIlaI' ~ 

Remarks 

, Slope 1..I.bllley 51i&, locIlion shown on Ii,. I\I\llp ......No roidcn<:. of slope instability 
.....altlllClIl 
Rtmub 

• knob.. Applicable /NIA 
(Hori....t.lly oonSVloCted n'.,,,md. "harth ploecd a<:rou • Ileel' landfill .i6t Slope to In!tlTUpllht ,lope 
in O«Ietto slow down the vtloci1)' of ,,,,fact rur.off and Inlt..ep'and toIIvey the runoff 10 • lined 
.!wI""I.) 

,. Flo... Bypass 8n.~ location shown "" Silt ":lap NlA oro,,"y.~... 
,. Bn•• 8r....... L<>c.Iion silo,.., OIl ,ite INl' NlA or ohy
.~... 

_ •• O...r1oppt<!,. Loca1ion shoWft "" 'It< "\all NIA or okay 
Remarks 

c. .....do... C••nl'.' Appl;cablt ~A 
(Chann<llir.ed with erosion c:«1l'011llllS. riprap. VOUI bag., or gabionslhli desc:elld down \he Sleep 
si6t slope of l!'lll C(W$ and will allow Ihe runotTWllter collocte<ll by the beldles to move off"ftho 
landfill cover witl>ou1 trwine erosion ,ollies,) 

,. Sell"m,,,. L<w;aIion shown on ,il' m.q> No e>'idencc of'settltment 
......1.".01 
.~... "'.. 

, ,\llttriol DotndatkHo Locali"" .bown on .ite map No .vide.... of deznodo1ion 
Mllcriallypt At..1""ltnl . 
R~mll'b 

,~~,. 1..«.oIi<ln shown OIl 1;1. "'"" No .....kIen«= of Cf'OSion 
Mal exlCnt 
.~.... "'.. 

"-"
 



U.don_lIIa• LocI/ion shown OIl,;,. "'"" •• ".­.....al ••'em
 
Remort,
 

, Obll",(1kwl1 ,,~ 

Location sho.... "" .ite map Areal ex~1Il 

Size
Rem""'. 

,. [ ..."Iv. "'tI,,"II.. Cnl..-lb "~ No evidence of •••essi.. growth 
Ve.tulion in ..........1' does nol obsuv<:l flow 
Location shown on lite map Atal oxIC"1 

RemltkJ 

D. C....ec ru....u"... .(ppl~ "" ,. CUVUIS Active Plui.. 
!'ropeI'ly securedIlocted FW>tl;on;"i Routinely sampled 
[vide...., of leakI&< 01 penrtrMiool 

._~ "" MlJIIUiJU.s tt.,,- l"£6"P
 

,. Cas MOlllorll. Probes 
Properly ...,lWodJIocked Functioning Routintly sampled 
[.;de""" ..fleak." at penetration."""". 

, Monitorial W.lb (within SUrflU ""'. of IlIIlCllill) 
Properly secwed1lock«l Functi""inl Routinely wnpled 
Evi<knee of l<aUge at pmeInIion 

R.....orl<. 

,. lA••blle £......lioII Wflb1 
~r1Y sec",odJIocked uncli«li"a Ro.ni""ly sampled 

[vide""" oflubi" .. I"'netBlkln 
._~ 

, Sonkm••' M...m••1J """~ 
.~ 

OSWlR No. 935J 7.fJJB., 

NO n"",""" of underaJnilli 

No obstM:Ilons 

. 
. Good l:<lOIdilion
 

...f:i.... Mlintenanu
 

-"'- H,f/N~~£ 

Good ~ilion
 

NudlI Maintenance IA
 

Good C(IOIdi\iool
 
Needs MlinlefWlU -w,
 

~condjtjon 
N«ds MaintelW>OC ""
 

....,
Routinely 'llfVe)'ed 



OSWERlVo. 9Jll7./IJ8.P 

[. CIICoUeolio. ond Trutm••, Applicable -1., 
, Cu Tr..l....' Fuilllia
 

Fiorini The"""1 destru<:1io<1 Collection for reuS<
 
Good condition N~ Mllnl<'n"",,"
 

R...."'b 

, el. Collftt.... Weill. Mulfolcll.1Hl Plpl••
 
Good condilioll Needs t.bintmane:<
 

R.marb
 

, C •• M..ltonl, F••mUtt (._/? &*$ monll(llinl ohdjal:enl hom.. or buildinp) 
Good condition N«<Is Mainl<tllUl<e 

R.marb "" 
,. C...... Dr.I.'.e Loyer Appl~abl. ~, 
,. 0.1It1 f'lpn ,..,.." ... fUnction;_, 

.~... "" 
, ~,0.1101 Rook I......' ... runotiorlin. 

.~ 

G. Or•••IIoaIS<dI..utll.... '.Ido ApplK:able -1., 
Sllllllooo AJeII exlent ~, 

SiltatiDfl no! ....idem """ 
.~... 

,

, 

,- AreaI ••,em "'0"EroJionlKll .... idrnl 
.~ 

,. 0.110' Work< Functi""i", 
Remarb "" 

~,. Funccioning• "'. 
~ 



OSWEll No 9Jjj 1.(JJI1I'· 
H. R01l1lh'1 won, Applicable /NIA 

,.	 Ddorono.Io•• LocItion 'Mwn on site map OofomwiOllI>Ol eo<iclenl 
Hori_l.lI displ_m Venieal di.pl~l 

RowiOflal di.placement 
Remuks 

, DrI;...da.io<I L.oeolion ,""..'" on sitt !lUll' DqradaIiOll nOi ovidem 
Rem""", 

,. Perl",••er Dit<~...ofJ-Slt.D,"k0r-tt Applicable /NIA 

, Sill.d.1 Loation shown 011 site map Silwi<HI110I evidcnl 
"'real ..,ul ".,.

.=""
 
,. ""1<1111"'0 C••wtk Location shown 011 sile map
 

Vt&fl.alion does not impede flow '"
 
A~.I.'I.nl ,,~

.="" 
, [r(l$1(wr, LocItion $hown on lite map Erosion 11oOI evident 

"'eal ••tem

.=""	 "'''' 
Ols<.... S,",tt... FWIClioni"i••	 •="" "" 

VIII. VERTICAL. BARRIER WALLS Applicable .tWA 

, 5ndtmut Location shown on ,;tt map Settle",.", I>Ol evident
 
Arealulcnl ".,.
 
Rem"""
 

,. r ..ronnuoe MOII.orio.Type of monitorina 
Perf"""""",,, I'I(lI lI\<)IIi,ored 

Freq""r>cy Evidence ofb<uchinl 
Hood dilT....."ial 
Remarks 



,.	 E.ln.l..... Sysl<lI PlprU.... V.lv.., V.lv. &,.., ••d Ot"r App"n....... 
VGood condition N«ds Main~ 
R.marks 

,. ~ .. ,"n, ..d £qMl.....'
 
R.aCily availabl. Good wndilion Requires \IIlII'lIde N«ds 10 be provided


.="" 
•• SoI.raM W.I<.Col1eel..... 51....1..... Pu"'......d Plprlln.. Applicable /WA 

,. COllrtllo. Slra<!M.n, PM"',.. ..d Eltclrk.1 
Good condition NrtdI M.lnl•......., 

.=.u 

, SM"'" WII.rCoUrtllo. 5,.1... PI...II.... V.lv... VI)Y, & ......d 00•• Appu".ao.... 
Good e<t>dilion N<e<bM.in~ 

R.marks 

,. SPirt PI'" lid Eq.l.....ol 
Readily.y";labl. Good condilion Requires upgrade N<e<b1O be provided

.="" 

IX. GROUNDWATER!SURrACE WATER REMEDIES '-:::pplicabl. N" 
A. G.oModwIIO. £11...110. W.II.. PMmp., nd Plpollo..	 Applicable N" 
,.	 PMmp.. W.II•••d Plumbl~'Dd Eltc:lrkll 

;"Good condilion All teq.,rrd _II, properly opclll;na N«ds Mlin~ N" 
R.matl<, 



OSWEll ,\'" ~Jjj 74J8,.. 

c. Tr,"t"'••, SyslOm Applicable "" ,. T ~Chtckcomponenl$lhaIawly) 
(ai_mediation )~ OiVwatcr JelIoraliM
 

iltets
n ,n ; Ie" II.'\),J Clrbon Wsorber1 ,
 

Add,u'iC (c.s........lion l&"'~ noe<:ulenl) 0 ~ lit 
"'~" Good e<ndilion N«ds MlinlenlnCe
 
Sampli"i poru pmpaly marked and functiorW
 
Somplingimainlclllllcc 10& displayed II>d up to dale
 
Equipment properly identified
 
Quantity of pOlUldWlle' It<ated ann.....1y It) ~ j'Q qfu. ,pl., oft·,r, '..'l 
QU.I>1ity)~ .lIrff'i~.,u.r It<lled ..~"tlly 

~~arks ....... ~ " S ~ ~ :l>";tl~~ \ 
,. Elt<1rl..1[lId..."~ ...d Pu.1s (properly me<! ..... lUn<:tional)
 

NIA Good condition Needs MainlCrWlC.
 
Rcmlfb
 

,. Toag, V.IlI... S~&' Vts$dI 
NIA Good condition Proper secondaty tonllinmenl N«<ls Maintenance 

.="" 
• Disch,.. 51"'.'"r'f"" ...pP.I1.....H 

Nt'" "6ood condition Needs Maint._."""". 
,. T...IIIIUt B""dl~ 

NlA CMdition ("p. roofond doorways) Needs ..pair 
Chemicals and «luipmcm propcfly JIOrCd 

Remarks 

• MOIIltoril1 Welb (pump and ~t remedy) 
"'Properly sec:un,dllocked otW>Clioning .....RC>IIlinely sampled ,.;Good condition 
....AII ~"ired ~lIlloi:lled Needs Maint",,",," 

Romn, "" 
O. M... IIO"". 01'" , MOflitori"i DatI 

<71. routinely submined on lime I, ofoe«pIllblc qu.aJil)' 

, MOfIi'oring dati SUIlll....:
 
'Groundwater plume i. drecti~ly """!lined - r'Contamil'l&lll """""nlrM;"'s .... declining
 



•• Monl1ol'fll NUI •• I Allenlllon 

,. 
l'foporly KCumlllocked 
All ....uired well,locMed 

R.marb 

vapor exlrKIion. 

•• Impl.....l.lI•• orlbe Rorriedy 

desiped. 

. ?I4IM,. 
"""'N'H 

• ,. ,,"u 
{!,.,l"JA "tL 

-CW 
·ro 

•• Ad"lu""y.rOAM 

O·~ 
8~ 

Good condition""'. 
If there are mnWies 'Wlied II \he ,it. wh;,;h ... nollX»'ortll .bo~, anach an i~pe<:lion sheel describing 
the: physical nW.. and condition of any facility '!U""ialCd with Ibe remedy. An ••ample would be 50il 

Belin willl • brief .....ement ofwbM doe remedy it til _plish (i.e., I. _lain <»nWIIinanl 

M. " PIPE,&/"'",.:I 

$/f""-:l>ow.J AI'I"RQ.la To 

(4/ll"O~S Nor- i>-I'" 

"w. 
• 

~ orO&r.M JI<O<*Iurn. '" 
/'n""" 7;;; 

.OSll'EII No 9)Jj 1.fJJB,.• 

M..I,orl01 Well. (nal"",1 anenuation remedy)
 
FI>nClioning Routinely sampled
 

NeWs Mlinle_"
 

X. OTH[R RU1EDlES 

XI.OVERALLOBSERVAnONS 

Dflcribo i...... "'!" observalionJ ,..,loti", 10 whether lhe remedy is effective and fw>clioni"lU 

pi""",. minimi.. jnm_ion and pi emission. <Ie.).
 
Clfl' ,rT~r<!' "NFA,IJ
..... r. .. $'00)",;0 

Al'H /. r.oI:tor.... ..J,

"'...... '"' ~FrL~r, " "
 
Ol,!Or~ ..,.rr 9"s~ $J/rr"... c~USrtn7
 
"" ..."'L .... 71:.- ~"FkT" ., A".f8.I-W~ '" 

Des<:ribc i..u.. and obsentali<H>S related ,. the implemenWion and
 
panicular, discuss their reillion"';p 10 the cumn' and loftg'l<1TII p<Olective"....f!he remed)o.
 

A~77111 aU A~< .....c>W'....4L ~ ~ 
~~.l;Qot"n.. 

. 

.."
 



OSW£R I'D. 9J" 7.<)J8·P 

c. 

ANl) 

D. 

-.I,tl 

E..ly lndkllo" OfP04••II,,1 R.medy P.....ltml 

Describe i...... IIId obsctvllions ,1>clI u unexpeclN changes in 1lIe cosl Of scope ofO&'M Of " high 
rr.q...""Y of un$clleduled rq>I.in., llw WIlllQlIIw the proteCtiv....... or1lle mned)' m.~ be 
complQrniscd in 1he fulll...,.- ~" .A,..,. ) ....£- $l(vCA>w..l 0° C"",,I" 

r'£J. " 

Oppo"ul.1oo for Opri",lado.
 

Deseribe po$$ibl.. opportunities for optimi.<alion in mO<IitOrina tUb Of the operuion of the remody.
 

R.!.JuLrJ o~ G:.>TH SON", :rao>-.J..rIilI.II""_l> 'Cs.,-r 
dL &o',ql" ... n~ v/(L! Ff"",J~"i))' e <J/t.,lwr 

Jctl~b0.4E ,r !=d1L C~",c.'-,.u,..J elF r~Jt".s ,~ 

:PUt..... '@..I.iL z.vo7 , 



•141-_ 

....
• 

D· 

­• 
o 100 W.­ , 

.. '''-c~ v.... 
• _tCli'\\liO' '0/ Is 

---- - --- M IT_ ~=·U-' ... 
~ ...... _'... ­'

AtitiCh:mmt ' 
Well LocaIicms 



_II-liD " .. 

D 

+ 
....IN.'l't..-

+-

­+ 

IH!l-5-'l'!• :=... 

+ 
MIl........_. 

• 

l.£GElID 

••tc<>_, \011 ~ 

• ~'or<trllD v·tIt• 
.........C(j,\i«Ii$ ~. wtIU'o ' ....... tYP4' """.. _10. 

..epo.-vlI ~ tM IIIilIIIa.Vod 1Mo'·IocI!" 
_ hi!Iico.q_ Z_J ....11 '~ "" ...US 
haw iIota. HpOO"'tHi U u.ty f(I_ 

_ t Wi <tIiit 1i_IlII ~ 
~_ O!' _ noctlMlUditdlrl> _ 
_ twHl_ 

.. ""'_ £-..o1ion (4'0'" .....R qb' 
oe_..H1 ...tn-ton s-1$-1I<l to '9'"\iil4>-05l 

AltIM:hmm 4 
Bt".roJl:l1C ($'b3110w Zoot".) 
M irnuin COl'ICcI'IllfilliiOli 
512002 • 91200.$ 



--

­• 

D 
• 
I~ 

• 

-,.. 

I~ 

• 

-

,


• Il!ti:""'*"j '\lIIU• 

• -..~ till. 

lit- ""1M \i~I. om. '-- tn>" 

t"" 

L", 

OW 

, 

_ _ .'" 
~""~ __-1l'I'I"IcloIII 
_ -.., .q.p. *._~ 

........ fig dlir.ta. W'''pDI"_ d '-V __
 

..... ,not .-., '_ 11I- -1lf"i'lQ,
a .......... -.... t Inc~ ~
 -.._... _. 
C~Uo;Jn ~__ _ _ (tor _ 

OCCV'I"M IMtMm 8-<10--02 tg 6·~' 

DIoU_

I_t,.,._ e:-1>IlW" _I!!l. ~ "9"U 

AuadunenJ S
 
BelW:JIt: (Inlennediale Zone)
 
- iaximum Concentfluinn
 
8/2002- 6J200S 
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...... -'," 
// " 
I J 
r I 

"I l 
\ \ 
\ \ 

• 
I......... 

• 

D 

• 1I>rc_~ v .: 
.~.'ot'Ls 

...,~ ""fII• .-' - "'1'04" ~ ......to..-..-tffl ~ ·the ~Q ~ 

_ ·_·ted ~, ....U ~ .fiIZ. Hll. ­
IN.... no ""'tD ~ D. _~ ~hlf" 

....._ nat ·tht pt........ ~
_I! 0<' ...... __-.. ,k; t .... 
__Hl_'. 

"_~__ <f'CM" -. I 
~ed ....t_n .,.,_ to '''Il-OO 
._ ho 

......... '.DO__tlarl C<Jnt..... IUIIMl C!:Io~ "0/1.)
 

tlachmenl ,6 
&llzcne (Deep Zone ' 
Maximum Cooccnl!'l!t'ion 
,111'2002 • ,612004 

---




Wednesday. July 23. 2008 The King of Prussia Courier NEWS 

-.)~tD~<.... ;~D~y 

t• ) Public Notlc. t• ) 
',~ U.S. EPA ,~ 

Conducts F....V••r R."I.w 
of· H.nd.rson Ro.d Superfund Sit. 

The United States Environmental Protection Agency, (EPA) Region 3, is conducting a Five­
Year Review of the Henderson Road Superfund Site located in Montgomery County, Permsyl· 
vania. The review consists ofan evaluation ofrelevant docwnents, a physical inspection ofthe 
site, and a search to detennine if any new regulations are applicable since the construction at the 
site was completed. 1bis five-year review report will be available for public review at the loca­
tion listed below or on-line at: 

http://loggerhead.epa.gov/arweblpublic/search_resultsjsp?siteid= PADOO98ll2938 

U.S. EPA Region 3
 
Administrative Records Room
 
1650 Arch Street
 
Philadelphia, PA 19103
 
215-814-3157
 

Contacts: 

For more infonnation, call, write or e-mail: 

Tim Gallatzher David Polish 
Remedial Project Manager Community Involvement Coordinator 
USEPA Region 3 USEPA Region 3 
1650 Arch Street 1650 Atdt Street 
Philadelphia. PA 19103 Philadelphia, PA 19103 
21>814-3196 215-814-3327 
gaDagher.timm .:J1ti(,'Y polish.david@c;>a.gov 

From professional athletes and fitness fanatics, to grandmothers and gym teachers, 
Penn Orthopaedics keeps bodies in motion. 

The spine and its intricate network of nerves contribute as much to the things we 
love to do as to the dally tasks we have to do. But spine problems can make even the 
simplest tasks painful. 

The spine specialists at Penn are experts In surgical and non-surgical solutions fOl 
neck and low back problems caused by injury, arthritis, tumors, disease or aging. 
Penn doctors are helping patients run faster, jump higher and play harder than eVel 
before. So why wuuld you go anywhere els!'? . 
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