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GZA Engineers and
GeoEnvironmental, Inc. Scientists

August 17, 2012
GZA File No. 170142.30

Mr. Stephen Hoffman

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Dear Mr. Hoffman,

In accordance with our proposal 01.P0000177.11 dated March 28, 2011, and
U.S. Environmental Protection Agency (EPA) Contract No. EP10WO001313, Order No.
EP-B115-00049, GZA GeoEnvironmental, Inc. (GZA) has completed our inspection of the
Hunlock Creek Power Station Ash Basin 003 (East Basin) and Ash Basin 005 (West Basin)
located in Hunlock Creek, Pennsylvania. The site visit was conducted on May 19, 2011.
The purpose of our efforts was to provide the EPA with a site specific inspection of the
impoundments to assist EPA in assessing the structural stability of the impoundments under
the authority of the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) Section 104(e). We are submitting one hard copy and one CD-ROM copy of
this final Report directly to the EPA.

Based on our visual inspection, and in accordance with the EPA’s criteria, both the East Basin
and West Basin are currently in POOR condition, in our opinion. Further discussion of our
evaluation and recommended actions are presented in the Task 3 Dam Assessment Report.
The report includes: (a) a completed Coal Combustion Dam Inspection Checklist Form for
each Basin; (b) a field sketch; and (c) selected photographs with captions. Our services and
report are subject to the Limitations found in Appendix A and the Terms and Conditions of
our contract agreement.

We are happy to have been able to assist you with this inspection and appreciate the
opportunity to continue to provide you with dam engineering consulting services. Please
contact the undersigned if you have any questions or comments regarding the content of this
Task 3 Dam Assessment Report.

Sincerely,

GZA GeoEnvironmental, Inc.

C. [z .—f/’;’:— 22~ }u@ ' /UM‘_‘.

- ?-'z"'_J.-""’ . T
C. Brad Nourse James P. Guarente, P.E. (PA)
Project Engineer Senior Project Manager
brad.nourse@gza.com james.guarente@gza.com

Peter H. Baril, P.E. (MA)
Project Director
peter.baril@gza.com

Copyright®2012 GZA GeoEnvironmental, Inc.

An Equal Opportunity Employer M/F/V/H
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PREFACE

The assessment of the gencral condition of the datn reported herein was based upon available
data and visual inspections. Drtailed investipations and analyses involving topographic
mapping, subsurface investigations, testing and detailed computational evaluations were
beyond the seope of this report.

In reviewing this tepon, it should be eealized that the reporicd condition of the dam was based
on obscrvations of feld conditions at the time of insprclion, along with data available 1o the
inspection leam.  In cases where an impoundment is lowered or draingd prior to inspection,
such action, while improving the stability and salety of the dam, removes the normal load on
the structure and may obscure certain conditions, which mipht otherwise be delectable il
inspected under the normal aperating envirpmmend of the strecture,

It is entical 10 nole that the condition of the dam depends on numercus and constantly
changing internal and external conditions, and is evolutionary in nature. Tt would be incorrect
to assurne that the reported condition of the dam will continue te represent the condition of the
dam at some point in the future. Only through continued care and inspection can there be any
chance that unsate conditions be detected.

Prepared by:

A [

0@'

O/ PROFESSIONAL \\W

JAMES P. GUARENTE
ENGINEER

Ju;ges P. Guarsnte, P.E.
Pennsylvania [igense Noo 077014

Seniur Prgject Manager
LZA GeoEnvironmental, Inc,

Frreand West Ask Basing

LT3 Henlach Creck Pover Stalion Dt eof Inspection: Muy F¥ 2001
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EXECUTIVE SUMMARY

This Assessment Report presents the results of a visual assessment of the UGI Development
Company (UGI) — Hunlock Creek Power Station Coal Combustion Waste (CCW) Impoundments
located at 390 Route 11 Hunlock Creek, Pennsylvania. These assessments were performed on
May 19, 2011 by representatives of GZA GeoEnvironmental, Inc (GZA), accompanied by
representatives of UGI, the Pennsylvania Department of Environmental Protection (PADEP) and
UGI’s decommissioning consultant QUAD3 Architecture, Engineering, Environmental Services
(QUAD?3).

Hunlock Creek Power Station contains two earthen embankment CCW impoundments known as
Ash Basins 003 (East Basin) and 005 (West Basin), separated by a common dike.
The impoundments were constructed in the early 1960°s for the purpose of storing CCW and
discharging plant waste water. Currently no CCW discharge enters the East or West Basins due to
the permanent closure of the Station’s coal burning facilities in May 2010. In conjunction with the
construction of a new gas fired power plant at the site, UGI plans to permanently decommission the
East and West Basins by means of removing CCWSs within the impoundments followed by,
breaching of the Ash Basin embankments (such that water can no longer be impounded) and
subsequent re-grading of the site to provide positive drainage. At the time of GZA’s assessment,
UGI, in cooperation with the PADEP Division of Waste Management, was in the process of
executing their decommissioning plan by removing all CCWs from the East and West Basins via
excavation and loading into trucks for off-site disposal. According to UGI, the CCWs are being
legally disposed of in a regulated mine reclamation facility. UGI indicated they anticipate
obtaining official permanent closure status for the basins within approximately two years from the
date of GZA’s assessment visit.

The East Basin in its current configuration has a maximum height of approximately 30 feet above
natural ground and a storage volume of approximately 76 acre-feet at the top of embankment
elevation 534+ feet. The West Basin in its current configuration has a maximum height of
approximately 15 feet above natural ground surface and an original maximum storage volume of
approximately 40 acre-feet at the top of embankment elevation of 534+ feet. In accordance with
United States Army Corps of Engineers (USACE) criteria the East and West Basins are both
considered Small structures, respectively. Note the PADEP, Division of Dam Safety (DDS) does
recognize that both impoundments do have dam embankments associated with them and are
jurisdictional dams in Pennsylvania due to their use to store fluids or semifluids other than water
(in this case ash), the escape of which may result in air, water, or land pollution or in danger to
persons or property. DDS will assign dam numbers to the Basins and will review
decommissioning plans.

In GZA’s opinion, the East and West Basins are Low Hazard structures as classified under the
Environmental Protection Agency (EPA) hazard rating criteria due to their small size the fact that
no loss of life would be expected if there was a failure, and despite the close proximity of the
Susquehanna River, environmental or economic damage due to failure would be minimal.

Based on the results of the visual assessment, discussions with UGI personnel, and a review of
available design documentation, East Basin was judged to be in FAIR condition. However, based
on EPA’s assessment criteria, the impoundment has been given a POOR condition rating, because

Ash Basins 003 (East) and 005 (West)
Hunlock Creek Power Station Date of Assessment: 5/19/11
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no geotechnical computations were made available to GZA to review. Thus the stability of the
embankments could not be independently verified even though, in GZA’s professional opinion, the
embankments in their current state at the time of the visual assessment appeared to be suitably
stable and no immediate remedial action appears necessary. The West Basin was judged to be in
POOR condition in GZA’s opinion based on the results of our visual assessment alone
notwithstanding the fact that no geotechnical computations were made available to GZA for
review. The following deficiencies were noted at the CCW impoundments:

Ash Basin 003 (East Basin):

1.

N

ok w

B oo~

Rutting and depressions along the crest of the embankment primarily from construction
vehicles.

Trees generally 3 to 4 inches in diameter, brush and overgrown vegetation at the
downstream slope.

Animal burrows observed at downstream slope of south embankment.

Portion of exposed earth observed at the south east end of the downstream slope.

Large diameter trees (greater than 18 inches) at toe of downstream slope.

No riprap or slope protection at the downstream toe and adjacent to the Susquehanna
River.

Decant outflow structure appears to be near completely silted in.

No emergency/auxiliary spillway.

Sloughing of downstream riprap slope protection at decant structure outlet pipe.

. No Geotechnical computations with respect to the embankments’ stability were made

available to GZA for review.

. No Hydrologic/Hydraulic computations with respect to the impoundments’ ability to safely

pass the Spillway Design Flood (SDF) were made available to GZA for review.

Ash Basin 005 (West Basin):

1.

w

Rutting and depressions along the crest of the embankment primarily from construction
vehicles.

Heavy tree cover up to 18 inches in diameter, brush and overgrown vegetation on the
downstream slope of the north embankment.

Exposed earth and limited to no grass cover at the downstream slope.

Downstream embankment slopes appeared on average to be over-steep, approximately
1.5H:1V (locally steeper).

Sloughing and erosion along the upstream slope, near the waterline, at the west end of the
impoundment.

No emergency/auxiliary spillway.

Minor erosion at the downstream slope in various locations.

No riprap or erosion protection at the decant structure outlet pipe.

No Geotechnical computations with respect to the embankments’ stability were made
available to GZA for review.

. No Hydrologic/Hydraulic computations with respect to the impoundments’ ability to safely

pass the Spillway Design Flood (SDF) were made available to GZA for review.

Studies and Analyses:

East and West Ash Basins
UGI — Hunlock Creek Power Station Date of Assessment: 05/19/2011
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Perform a detailed hydrologic and hydraulic study using current methodology to evaluate
the impoundment’s ability to safely pass the SDF at the East and West Basins.

Perform a geotechnical stability analysis of the East and West Basin embankments under
all applicable loading conditions, including earthquake-induced loading.

Perform a seepage analysis to assess the factor of safety against piping failure, at the East
and West Basins.

Consider development of an Emergency Action Plan to establish protocols to be
undertaken and warning notifications to be implemented in the event of an emergency
concerning the operational integrity of the CCW impoundments.

Operations and Maintenance Activities:

1.

2.

Fill ruts and animal burrows.

Record and maintain monthly measurements of the pond water surface elevation and
observation wells and establish response action protocols for various elevation levels as
appropriate.

Monitor and repair sloughing at the upstream slope at the West Basin and at the East Basin
decant structure outlet pipe.

Clear inappropriate woody vegetation, including trees and brush and maintain grass cover
on the downstream slope and toe area approximately 15 feet beyond. The USACE
recommends vegetation be kept less than 12 inches in height on embankments.

Monitor decant outflow structures and clear silt or debris which may block or impede
outflow.

Remove stoplogs from the weir intake at each decant outlet structure so that the normal
water level in the impoundment cannot rise above elevation 531.8 feet.

Minor Repairs:

1.

2.

3.

Remove trees, stumps, and their associated root systems from the embankments.
Reset any displaced riprap at the East Basin.

Provide riprap or erosion protection at the West Basin outfall.

Remedial Measures:

1.

In conjunction with the results of the updated hydrologic and hydraulic analyses, make
provisions for an emergency overflow spillway.

East and West Ash Basins
UGI — Hunlock Creek Power Station Date of Assessment: 05/19/2011
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2. In conjunction with the results of the slope and seepage analyses, make provisions to
address over-steep slopes as/if necessary.

It is GZA’s opinion that the slopes appeared to be stable based on observed conditions at the time
of assessment, and no imminent signs of distress were observed. It should be noted that during the
over the 12 months time since the filing our Draft Report and receipt of comments from the EPA
thereon, it is GZA’s understanding that decommissioning of the Basins has been ongoing.
According to UGI, a Draft Closure Plan was submitted for approval by UGI to PADEP Division of
Waste Management in June 2011, which included the removal of CCW and decommissioning of
the East and West Basins. Expeditious implementation of the CCW removal activities
(approximately 288,000 tons) as defined by the scope of work in the Draft Closure Plan began on
May 2, 2011. Based on their current engineering estimate and anticipated schedule, UGI
anticipates removal of the remaining 112,000 tons of CCW will be completed by May 2013 and the
impoundments officially decommissioned shortly thereafter.

These ongoing events may therefore make moot most, if not all, of the comments and
recommendations in this report. However, in keeping with good engineering practice, it is our
opinion that it would be prudent for UGI to at least implement the above recommended Recurrent
Operations and Maintenance activities to the extent practicable until permanent closure status is
obtained for the two Basins. This includes at a minimum that all stop logs be removed from the
decant outlet structures so as to limit maximum pool elevation to the top of weir elevation of 531.8
feet. We acknowledge that implementation of the above Studies and Analyses, Minor Repair
Recommendations and Remedial Measures Recommendations are no longer critical given the
nature of and current extent of actions being undertaken to decommission the impoundments
coupled with the fact that failure of the impoundments, in our opinion, is unlikely to result in the
loss of life and losses (economic or environmental) would be principally limited to the owner’s

property.

East and West Ash Basins
UGI — Hunlock Creek Power Station Date of Assessment: 05/19/2011
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1.0 DESCRIPTION OF PROJECT

1.1 General

1.1.1 Authority

The United States Environmental Protection Agency (EPA) has retained
GZA GeoEnvironmental, Inc. (GZA) to perform visual assessments and develop a report of
conditions for the UGI Development Company’s (UGI, Owner) Hunlock Creek Power Station
Coal Combustion Waste (CCW) impoundments in Hunlock Creek, Pennsylvania.
These assessments were authorized by the EPA under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Section 104(e).
These assessments and report were performed in accordance with Task 3 of RFQ-DC-16
Round 10 for EPA’s Office of Resource Conservation and Recovery in support for the
Assessment of Dam Safety of Coal Combustion Surface Impoundments, dated
March 16, 2011. The assessment generally conformed to the requirements of the Federal
Guidelines for Dam Safety!, and this report is subject to the limitations contained in
Appendix A and the Terms and Conditions of our Contract Agreement.

1.1.2  Purpose of Work

The purpose of this investigation was to visually assess and evaluate the present
condition of the dam, dikes and appurtenant structures to attempt to identify conditions that
may adversely affect their structural stability and functionality, to note the extent of any
deterioration that may be observed, review the status of maintenance and needed repairs, and
to evaluate the conformity with current design and construction standards of care.

The investigation was divided into four parts: 1) obtain and review available reports,
investigations, and data from the Owner pertaining to the dam and appurtenant structures;
2) perform an on site review with the Owner of available design, inspection, and maintenance
data and procedures for the management unit(s); 3) perform a visual assessment of the site;
and 4) prepare and submit a draft and a final report presenting the evaluation of the structure,
including recommendations and proposed remedial actions.

1.1.3 Definitions

To provide the reader with a better understanding of the report, definitions of
commonly used terms associated with dams are provided in Appendix B. Many of these
terms may be included in this report. The terms are presented under common categories
associated with dams which include: 1) orientation; 2) dam components; 3) size classification;
4) hazard classification; 5) general; and 6) condition rating.

1.2 Description of Project

1.2.1 Location

Hunlock Creek Power Station is located approximately 10 miles west of Wilkes-Barre
in Luzerne County, Pennsylvania. The site is accessible from the west and east via Route 11.

L FEMA/ICODS, April 2004: http://www.ferc.gov/industries/hydropower/safety/guidelines/fema-93.pdf

East and West Ash Basins FINAL REPORT
UGI - Hunlock Creek Power Station 1 Date of Assessment: 5/19/2011
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The CCW impoundments are located adjacent to the power station at the west side at
approximate latitude 41° 12 4” North and longitude 76° 04> 10” West. A site locus of the
impoundments and surrounding area is shown in Figure 1. An aerial photograph of the
impoundments and surrounding area is provided in Figure 2. The impoundments can be
accessed directly from the power station and by gravel trails along the crest of the
embankments.

1.2.2 Owner/Caretaker

The basins and power station are owned and operated by the UGI Development
Company.

Dam Owner/Caretaker

Name UGI Development Company
Mailing Address One Meridian Blvd.

Suite 2C01
City, State, Zip Wyomissing, PA 19610
Contact Jeff Steeber
Title Facilities Engineer
E-Mail jsteeber@ugies.com
Daytime Phone (570)542-5369 ext. 232
Emergency Phone 911

1.2.3  Purpose of the Basins

Hunlock Creek Power Station was a coal fired power station with a maximum
generating capacity of approximately 50 Megawatts. According to UGI representatives the
plant has been in operation since approximately 1924, however the 50 Megawatt unit was not
in operation until 1959. According to UGI representatives the East and West Basins were
constructed sometime in the early 1960°s to collect Coal Combustion Wastes (CCW) from the
power station. The basins were dredged regularly, approximately every two years, and the
ash obtained was temporarily stored on-site (for drying purposes) and later disposed of legally
off-site.

In May 2010 the coal fired unit at the Hunlock Creek Power Station was permanently
shut down. Since that time CCWs and station waste water is no longer sluiced into the East
and West Basins. At the time of the assessment a new gas generating station was under
construction adjacent to the former coal station. In conjunction with the new gas generating
station, UGI plans to permanently decommission the East and West Basins by means of
removing CCWSs within the impoundments followed by breaching of the ash basin
embankments (such that water can no longer be impounded) and subsequent re-grading of the
site to provide positive drainage. At the time of the assessment, UGI, in cooperation with the
PADEP Division of Waste Management, was in the process of executing their
decommissioning plan by removing CCWs from the East and West Basins via excavation and
loading into trucks for off-site disposal. According to UGI, the CCWs are being legally
disposed of in a regulated mine reclamation facility. Additionally it was noted that some of

East and West Ash Basins FINAL REPORT
UGI - Hunlock Creek Power Station 2 Date of Assessment: 5/19/2011
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the bottom ash was being used for road anti-skid material. UGI indicated they anticipate
obtaining official permanent closure status for the basins within approximately two years from
the date of GZA’s assessment visit.

1.2.4 Description of the East Basin Embankment and Appurtenances

The following description of the East Basin is based on information from original
design2 and modification® drawings, the caretaker interview, and our on-site assessment on
May 19, 2011.

The East Basin is located southeast of the West Basin separated by a common dike
and west of the former coal fired power station. The basin is believed to have been
constructed in conjunction with the West Basin in the early 1960’s. A significant portion of
the basin appears to have been incised below the existing ground surface at the time of its
original construction. Prior to May 2010, fly ash was sluiced into the basin and allowed to
settle. Water exited the present decant outlet structure, which was constructed approximately
in 1976.  Approximately bi-annually, the basin was dredged. Dredged fly ash was
temporarily stored on-site northeast of the East Basin. After sufficient drying time, the ash
was disposed of legally off-site. On May 22, 2010 the coal fired power station was
permanently shut down and ash was no longer sluiced into the East Basin.

The East Basin has an embankment crest length of approximately 1290 feet®, not
including the common dike or incised portions of the embankment. From the top of dam
elevation 534 + feet, the embankment structure has a maximum height of approximately
30 feet (generally along the south side). The original design drawings specified re-use of
material excavated from creating the basin to construct the embankments. This material
consisted primarily of previously placed ash. Recent borings® through the embankments
conducted by Geological and Environmental Associates (GEA) as part of the
decommissioning process confirm the use of ash in their construction. Therefore based on
review of the existing data and the fact that some form of ash disposal has been ongoing at the
site since 1924, it appears that portions of the Basin were built of and/or over previously
placed ash.

To limit seepage an impermeable liner was constructed from on-site clay excavated
during the construction of the East and West Basins. The approximately 5-foot-thick liner
extends from the heel to the crest of the inside face of the embankment. It appears, based on
review of the design drawings, the East and West Basins originally had a common outlet
structure and were hydraulically connected at the southwest end. Modifications undertaken
circa 1976 appear to have included fully separating the basins by extending the common dike
and constructing the present day decant outflow structures for each basin.

Several monitoring wells are located within the embankments of the structure. Over
the active life of the basin, these wells were periodically sampled for water quality. However

2 Plan view by United Engineers & Constructors, Inc. entitled “Ash Settling Basin; Ash Disposal Area; Structural —
Hunlock Plant — 1957 Extension,” dated September 30, 1957

% Intake Plan and Sections by United Engineers & Constructors, Inc. entitled “ Settling Pond Outfall Plan —
Sections — Details; Hunlock Plant — Waste Water Streams Modification,” dated June 21, 1976

4 Embankment length estimated using Google Earth measuring tools.

% Logs performed by GEA in August 2008 and March 2010 and Quad3 in November 2008, refer to Appendix F for
site location plan and selected boring logs.

East and West Ash Basins FINAL REPORT
UGI - Hunlock Creek Power Station 3 Date of Assessment: 5/19/2011



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

no formal documentation of water level is maintained and no information concerning historic
water levels was provided.

The reinforced concrete and sheet pile decant outflow structure consists of an
approximately 25.5 foot wide weir controlled via stoplogs above a fix crest of 531.8.
Decant water is channeled to a 24-inch diameter iron pipe (20 inches measured during
assessment) for discharge to a naturally-lined channel which outlets to the adjacent
Susquehanna River as regulated under the National Pollutant Discharge Elimination System
(NPDES) Permit No. PA000864.

UGI is currently executing the decommissioning of the East Basin and anticipates
achieving permanent closure status approximately two years from the date of GZA’s
assessment.

1.2.5 Description of the West Basin Embankment and Appurtenances

The following description of the West Basin is based on information from original
design and modification drawings, the caretaker interview, and our on-site assessment on
May 19, 2011.

The West Basin is located north of and is separated from the East Basin by a common
dike. Similar to the East Basin, it appears a significant portion was incised below the existing
ground surface at the time of its original construction. According to UGI, bottom ash was
sluiced into the basin prior to permanent shut down of the coal fired power station. The West
Basin has an embankment crest length of approximately 1470 feet®, not including the common
dike or incised portions of the embankment. The north embankment has an approximate
maximum height of 15 feet. The inside face of the embankment is lined with a five-foot thick
natural clay layer. As with the East Basin, the original design drawings specified re-use of
material excavated from creating the basin to construct the embankments. This material
consisted primarily of previously placed ash. Borings performed in 2008/2010 by GEA and
Quad3 confirmed the presence of ash fill. Therefore based on review of the existing data and
the fact that some form of ash disposal has been ongoing at the site since 1924, it appears that
portions of the Basin were built of and/or over previously placed ash. Decommissioning of
the basin is being performed in conjunction with the East basin.

Similar to the East Basin, several monitoring wells are located within the West Basin
embankments. Over the active life of the basin, these wells were periodically sampled for
water quality. However no formal documentation of water level is maintained and no
information concerning historic water levels was provided.

The decant outlet structure is of similar construction as described for the East Basin.

1.2.6  Operations and Maintenance

The basins are maintained and operated by UGI personnel. Operation of both basins
includes maintaining the free flow of water through the decant outflow structures and
removing/replacing stoplogs as necessary. According to UGI grassed embankment slope
portions are mowed once annually.

® Embankment length estimated using Google Earth measuring tools.

East and West Ash Basins FINAL REPORT
UGI - Hunlock Creek Power Station 4 Date of Assessment: 5/19/2011
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1.2.7 Size Classification

For the purposes of this EPA-mandated assessment, the size of the dam and its
impoundment will be based on United States Army Corps of Engineers (USACE) criteria.
The East Basin in its current configuration has a maximum height of approximately 30 feet
above natural ground and a storage volume of approximately 76 acre-feet at the top of
embankment elevation 534 + feet. The West Basin in its current configuration has a
maximum height of approximately 15 feet above natural ground surface and an original
maximum storage volume of approximately 40 acre-feet at the top of embankment elevation
534 + feet. According to guidelines established by the USACE, dams with a storage volume
less than 1,000 acre-feet and/or a height less than 40 feet are classified as Small sized
structures. Therefore in accordance with USACE criteria the East and West Basins are both
considered Small structures, respectively.

1.2.8 Hazard Potential Classification

Under the EPA classification system, as presented on page 2 of the EPA check list (Appendix
C) and Definitions section (Appendix B), it is GZA’s opinion that the East and West Basins
are Low Hazard potential structures. The hazard potential rating is based on limited human
habitation downstream, their small size, the fact that no loss of life would be expected if there
was a failure, and despite the close proximity of the Susquehanna River, environmental or
economic damage due to failure would be minimal. The area downstream of the dam is
shown in Figure 3.

Note the PADEP, Division of Dam Safety (DDS) does recognize that both
impoundments do have dam embankments associated with them and are jurisdictional dams in
Pennsylvania due to their use to store fluids or semifluids other than water (in this case ash),
the escape of which may result in air, water, or land pollution or in danger to persons or
property. DDS will assign dam numbers to the Basins and will review decommissioning
plans.

1.3 Pertinent Engineering Data

1.3.1 Drainage Area

Based on the design documents and as estimated by GZA, the East and West Basins
do not receive drainage from the surrounding areas. = The only water that enters the
impoundments is from direct precipitation. The estimated drainage area is shown in Figure 4.

1.3.2 Reservoir

The East Basin has a surface area of approximately 5 acres and a storage volume of
76 acre-feet at the top of dam, elevation 534 + feet. According to the original design
drawings, normal pool elevation was approximately 533 feet. At the time of the assessment,
the pool level was estimated to be approximately 531 feet at the intake structure. Most of the
basin had been filled in by ash to approximately the top of embankment at elevation 534 feet
(See Photos 8 & 15).

East and West Ash Basins FINAL REPORT
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The West Basin has a surface area of approximately 5 acres and a storage volume of
approximately 40 acre-feet at the top of dam, elevation 534 + feet. According to the original
design drawings, normal pool elevation was approximately 533 feet. At the time of the
assessment, the pool level was estimated to be approximately 531 feet at the intake structure.
Approximately 2/3rds of the basin was filled in with ash to the top of embankment at the time
of assessment (See Photo 1).

1.3.3 Discharges at the Dam Site

No records of discharge exist. Since the permanent shut down of the coal fired power
station in May of 2010 CCWs are no longer discharged into the basins. The only water
entering the basins is from rainwater falling over the surface area of the basin. At the time of
our assessment no discharge was observed flowing out of the basins, after a week of heavy
rains prior to our assessment visit.

1.3.4 General Elevations (feet — MSL)

Elevations are taken from design drawings, reports and data provided by UGI.
Elevations are based upon the USGS topographic map MSL vertical datum.

A. Top of Dam (Minimum) 534 + feet

B. Spillway Design Flood Pool (Design) Unknown

C. Normal Pool (Maximum Operating Pool) 533 feet

D. Spillway Crest 533 feet

E. Upstream Water at Time of Assessment + 531 feet

F. Downstream Tail Water at Time of Assessment None (No tailwater)
G. Low Point along Toe of Dam * 504 feet

1.3.5 Spillway Data

A. Type Stoplog weir to Iron Pipe
B Weir Length 25.5 feet

20-inch O.D. Iron Pipe
C. Weir Crest/Control Elevation  531.8’

1.3.6 Design and Construction Records and History

The original design and construction of the East and West Basins is believed to been
undertaken by United Engineers and Constructors, Inc. based upon an original design drawing
dated September 30, 1957. According the representatives of UGI the basins were built
sometime in the early 1960°s. A structural modification drawing was provided for new decant
outlet structures (presumably the same general configuration for each basin and that which
exists as of the date of our assessment) by United Engineers and Constructors, Inc. dated
June 21, 1976. Original plans, available to GZA, are provided in Appendix F.

According to the original design drawings the embankments were to be constructed of
on-site ash and material excavated during construction of the basins amounting to
approximately 40,600 CY of material. The inside face of the embankments was to have a
5-foot-thick impervious layer of earth (on-site clay excavated during construction) amounting

East and West Ash Basins FINAL REPORT
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to 5,800 CY of material. Inside and outside embankments were originally designed to have
2H:1V slopes.

1.3.7 Operating Records

No operating records were available for GZA to review at the time of this assessment.

1.3.8 Previous Inspection Reports

No previous inspection reports were available for GZA to review at the time of this
assessment.

2.0 ASSESSMENT

2.1 Visual Assessment

Ash Basin 003 (East Basin) and Ash Basin 005 (West Basin) were assessed on May 19, 2011
by Brad Nourse and James P. Guarente, P.E. of GZA GeoEnvironmental, Inc. At the time of
the assessment the weather was cloudy with occasional rain and temperatures in the 60°s
Fahrenheit. Photographs to document the current conditions of the embankments were taken
during the assessment and are included in Appendix D. At the time of the assessment, the
water levels in the East and West Basins were approximately 531 feet, based on stoplog
settings. Underwater areas were not assessed, as this level of investigation was beyond that
of GZA’s scope of services. Copies of the EPA Checklists are included in Appendix C.

With respect to our visual assessment, there was no evidence of prior releases, failures, or
recent remedial repair work observed by GZA.

2.1.1  Ash Basin 003 (East Basin) General Findings

In general, the East Basin was found to be in FAIR condition. However, based on EPA’s
assessment criteria, the impoundment has been given a POOR condition rating, because no
geotechnical computations were made available to GZA to review. Thus the stability of the
embankments could not be independently verified even though, in GZA’s professional
opinion, the embankments in their current state at the time of the visual assessment appeared
to be suitably stable and no immediate remedial action appears necessary. An overall site plan
showing the impoundment is provided as Figure 5. The location and orientation of
photographs provided as Figure 6.

Some water was present near the intake structure at the East Basin at the time of our
site visit, but in general the East Basin is filled in with previously water borne ash
(See Photos 13 & 14).

2.1.2  Ash Basin 005 (West Basin) General Findings

In general, the West Basin was found to be in POOR condition based on the results of our
visual assessment alone, notwithstanding the fact that no geotechnical computations were
made available to GZA for review. An overall site plan showing the impoundment is
provided as Figure 5. The location and orientation of photographs provided as Figure 6.

East and West Ash Basins FINAL REPORT
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Water was present beginning at and extending outward approximately 400 feet from
the decant outlet structure at the West Basin at the time of our site visit (See Photo 1).
Note heavy rainfall occurred the week prior to our assessment.

2.1.3 East Basin Embankment (Photos 8, 11, 12, 19, & 20)

The downstream embankment was approximately 2H:1V and vegetated with grass
greater than 12 inches high, possibly obscuring features of the embankment. Large trees
generally greater than 18 inches in diameter exist at the toe of slope adjacent to the
Susquehanna River. Generally the downstream slope appeared to be in good condition, no
sloughs or seeps were observed during the time of the assessment. Some animal burrows were
observed at the embankment crest and downstream slope above (former) normal pool
elevation.

Ruts and depressions were observed at the crest of the embankment and appeared
primarily to be due to the ongoing construction activity associated with the decommissioning
of the basin.

2.1.4 West Basin Embankment (Photos 2, 4, 5)

The downstream embankment at the north side of the West Basin had heavy tree
cover (including trees greater than 18 inches diameter). Slopes were observed to be oversteep,
on average approximately 1.5H:1V (which apparently is steeper than called for on the original
design drawings) and mostly exposed earth with no grass cover.

Scarps were observed on the inside slopes near the water line, causing vertical benching along
much of the inside slope.

2.1.5 East Basin Decant Outflow Structure (Photos 15, 16, & 17)

The East Basin Decant outflow structure was generally in poor condition. The weir
intake structure was almost completely silted in. Heavy corrosion was observed along the
sheeting and hand rails. Rails were separated from the stanchions at some places.
Operation of the stoplogs was not performed during the assessment.

2.1.6  West Basin Decant Outflow Structure (Photos 4 & 7)

The West basin decant outflow structure was generally in poor condition.
Heavy corrosion was observed along the sheeting and hand rails. Operation of the stoplogs
was not performed during the assessment.

2.1.7 Basin Decommissioning (Photos 9 & 10)

UGI in cooperation with the PADEP Division of Waste Management is in the process
of executing their decommissioning plan, which includes removing CCWs from the East and
West Basins, breaching the embankments and re-grading the site such that the basins can no
longer impound water. Refer to Appendix F for a depiction of the proposed post closure
grading plan as prepared by UGI’s decommissioning consultant QUAD3. At the time of the
assessment UGI was excavating and removing ash from the site. According to UGI

East and West Ash Basins FINAL REPORT
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representatives approximately 1,000 tons of ash is removed per day, after environmental
testing, for disposal at a mine reclamation site. UGI anticipates permanent closure status of
the basins will be obtained within approximately two years from the time of GZA’s
assessment.

2.1.8 Downstream Area

The downstream channel carries the combined outflow from the East and West Basins
in a westerly direction and merges with another channel adjacent to the south side of Route 11
and separated from the Susquehanna River. The channel which runs between Route 11 and
the Susquehanna River is reportedly a former canal, according to UGI representatives.
The outlet channel and downstream area is heavily wooded. Ground slopes down to the
Susquehanna River south of the basins and outflow channel and steeply up beyond Route 11
to the north of the basins. An access bridge across the Susquehanna River and the SCI Retreat
Correctional facility exist approximately one mile downstream of the basins.

As part of a groundwater quality and ash assessment program related to the
decommissioning efforts, borings were performed downstream of the basins by GEA in
August 2008 and March 2010, and by Quad3 in November 2008. Near the outflow channel,
west of the basins, boring B-26 through B-29 indicate approximately 12 feet of ash fill, likely
deposited prior to construction of the basins in the 1960’s.

2.2 Caretaker Interview

GZA met with Jeff Steeber of UGI Development Company during the site visit on
May 19, 2011 and discussed the current operations and maintenance procedures, regulatory
requirements, and the history of the basins. The observations, descriptions and findings
presented herein this report reference our discussions with Mr. Steeber.

Mr. Steeber indicated during the on-site assessment that neither basin had failed since their
construction in the early 1960s.

2.3 Operation and Maintenance Procedures

As discussed in Section 1.2.5, UGI personnel are responsible for the regular operations and
maintenance of the basins. No written operations and maintenance procedure was available
for review by GZA at the time of the assessment.

24 Emergency Warning System

No emergency action plan has been prepared for the East or West Basins.

2.5 Hydrologic/Hydraulic Data

No hydrologic or hydraulic data was available for review by GZA at the time of this
assessment. GZA did not perform an independent assessment of the hydraulics and hydrology
for the basins as this was beyond the scope of our services.

It is re-iterated that the basins no longer receive sluiced ash from coal operations since coal
operations at the plant were permanently ceased in May 2010. Based on GZA'’s review of

East and West Ash Basins FINAL REPORT
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topographic maps and onsite assessment, it appears there is no contributory drainage area.
Inflow into the basins appears to be solely from rainfall directly alighting within the
impoundment.

2.6 Structural and Seepage Stability

No engineering design computations were available for review by GZA at the time of this
assessment regarding structural and seepage stability. Original design drawings from 1957, by
United Engineers and Constructors, Inc., made available to GZA, indicate inside and outside
embankment slopes at 2H:1V. As previously noted, some portions of the West Basin have
slopes steeper than specified on the design drawings. No major sloughs or related structural
instabilities were noted during the visual assessment.

Seepage is controlled by a 5 foot thick clay liner at the inside face of the embankment.
No seepage analyses were available for review by GZA at the time of this assessment.
GZA did not see any evidence of ongoing or past seepage during our assessment.

GZA did not perform an independent assessment of the structural and seepage stability of the
basins as this was beyond our scope of services.

3.0 ASSESSMENTS AND RECOMMENDATIONS
3.1 Assessments

In general, the overall condition of Ash Basin 003 (East Basin) was judged to be POOR.
The East Basin was found to have the following deficiencies:

1. Rutting and depressions along the crest of the embankment primarily from
construction vehicles.

2. Trees generally 3 to 4 inches in diameter, brush and overgrown vegetation at the

downstream slope.

Animal burrows observed at the downstream slope of the south embankment.

Portion of exposed earth observed at the south east end of the downstream slope.

Large diameter trees (greater than 18 inches) at the toe of downstream slope.

No riprap or slope protection at the downstream toe and adjacent to the Susquehanna

River.

Decant outflow structure appears to be near completely silted in.

No emergency/auxiliary spillway.

Sloughing of downstream riprap slope protection at decant structure outlet pipe.

0. No Geotechnical computations with respect to the embankments’ stability were made

available to GZA for review.

11. No Hydrologic/Hydraulic computations with respect to the impoundments’ ability to

safely pass the Spillway Design Flood (SDF) were made available to GZA for review.

ok w

B2 ©oo N
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In general, the overall condition of Ash Basin 005 (West Basin) was judged to be POOR.
The West Basin was found to have the following deficiencies:

1.

2.

Rutting and depressions along the crest of the embankment from construction
vehicles.

Heavy tree cover up to 18 inches in diameter, brush and overgrown vegetation on the
downstream slope of the north embankment.

Exposed earth and limited to no grass cover at the downstream slope.

Downstream embankment slopes appeared on average to be over-steep, approximately
1.5H:1V (locally steeper).

Sloughing and erosion along the upstream slope, near the waterline, at the west end of
the impoundment.

No emergency/auxiliary spillway.

Minor erosion at the downstream slope in various locations.

No riprap or erosion protection at the decant structure outlet pipe.

No Geotechnical computations with respect to the embankments’ stability were made
available to GZA for review.

. No Hydrologic/Hydraulic computations with respect to the impoundments’ ability to

safely pass the Spillway Design Flood (SDF) were made available to GZA for review.

The following recommendations and remedial measures generally describe the recommended
approach to address current deficiencies. Prior to undertaking recommended maintenance,
repairs, or remedial measures, the applicability of environmental permits needs to be
determined for activities that may occur within resource areas under the jurisdiction of the
appropriate regulatory agencies.

3.2

Studies and Analyses

GZA recommends the following studies and analyses:

1. Perform a detailed hydrologic and hydraulic study using current methodology to
evaluate the impoundment’s ability to safely pass the SDF at the East and West
Basins.

2. Perform a geotechnical stability analysis of the East and West Basin embankments
under all applicable loading conditions, including earthquake-induced loading.

3. Perform a slope stability and seepage analysis to assess the factor of safety against
slope and piping failure, at the East and West Basins.

4. Consider development of an Emergency Action Plan to establish protocols to be
undertaken and warning notifications to be implemented in the event of an emergency
concerning the operational integrity of the CCW impoundments.

East and West Ash Basins FINAL REPORT
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3.3 Recurrent Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:
1. Fill ruts and animal burrows.

2. Record and maintain monthly measurements of the pond water surface elevation and
observation wells and establish response action protocols for various elevation levels
as appropriate.

3. Monitor and repair sloughing at the upstream slope at the West Basin and the East
Basin decant structure outlet pipe.

4. Clear inappropriate woody vegetation, including trees and brush and maintain grass
cover on the downstream slope and toe area approximately 15 feet beyond.
The USACE recommends vegetation be kept less than 12 inches in height on
embankments.

5. Monitor decant outflow structures and clear silt or debris which may block or impede
outflow.

6. Remove stoplogs from the weir intake at each decant outlet structure so that the
normal water level in the impoundment cannot rise above elevation 531.8 feet.

3.4 Minor Repair Recommendations

GZA recommends the following minor repairs which may improve the overall condition of the
basins, but do not alter their current design. The recommendations may require design by a
professional engineer and construction contractor experienced in dam construction.

1. Remove trees, stumps, and their associated root systems from the embankments.

2. Reset any displaced riprap at the East Basin.

3. Provide riprap or erosion protection at the West Basin outfall.

3.5 Remedial Measures Recommendations

1. In conjunction with the results of the updated hydrologic and hydraulic analyses,
make provisions for an emergency overflow spillway.

2. In conjunction with the results of the slope and seepage analyses, make provisions to
address over-steep slopes as/if necessary.

It is GZA’s opinion that the slopes appeared to be stable based on observed conditions at the
time of assessment, and no imminent signs of distress were observed. It should be noted that
during the over the 12 months time since the filing our Draft Report and receipt of comments
from the EPA thereon, it is GZA’s understanding that decommissioning of the Basins has
been ongoing. According to UGI, a Draft Closure Plan was submitted for approval by UGI to
PADEP Division of Waste Management in June 2011, which included the removal of CCW
and decommissioning of the East and West Basins. Expeditious implementation of the CCW
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removal activities (approximately 288,000 tons) as defined by the scope of work in the Draft
Closure Plan began on May 2, 2011. Based on their current engineering estimate and
anticipated schedule, UGI anticipates removal of the remaining 112,000 tons of CCW will be
completed by May 2013 and the impoundments officially decommissioned shortly thereafter.

These ongoing events may therefore make moot most, if not all, of the comments and
recommendations in this report. However, in keeping with good engineering practice, it is our
opinion that it would be prudent for UGI to at least implement the above recommended
Recurrent Operations and Maintenance activities to the extent practicable until permanent
closure status is obtained for the two Basins. This includes at a minimum that all stop logs be
removed from the decant outlet structures so as to limit maximum pool elevation to the top of
weir elevation of 531.8 feet. We acknowledge that implementation of the above Studies and
Analyses, Minor Repair Recommendations and Remedial Measures Recommendations are no
longer critical given the nature of and current extent of actions being undertaken to
decommission the impoundments coupled with the fact that failure of the impoundments, in
our opinion, is unlikely to result in the loss of life and losses (economic or environmental)
would be principally limited to the owner’s property.

3.6 Alternatives

There are no alternatives currently recommended. It must be noted however that full
implementation of all of our recommendations should be undertaken if the time to
obtain permanent closure status for the basins (in accordance with applicable
engineering and regulatory requirements) is extended beyond UGI’s expected two year
time frame.

4.0 ENGINEER’S CERTIFICATION

I acknowledge that the management units referenced herein, Ash Basin 003 (East Basin) has
been assessed to be in POOR condition and Ash Basin 005 (West Basin) has been assessed to
be in POOR condition on May 19, 2011.

BQ.QR/UM

James P. Guarente, P.E.
Senior Project Manager

J:\170,000-179,999\170142\170142-30 Round 10\UGI Hunlock Creek\Report\Final Report\Final Report_text.docx

East and West Ash Basins FINAL REPORT
UGI - Hunlock Creek Power Station 13 Date of Assessment: 5/19/2011



FIGURES

ININWND0A IAIHDOYEY vYd3 SN



© 2011 — GZA GeoEnvironmental, Inc. GZA—J:\170,000—179,999\170142\170142-30 Round 10\UGI Hunlock Creek\Drawings\170142—30_HunlockCreek.dwg [SiteLocus] June 24, 2011 — 5:30pm charles.nourse

SOURCE:

several data providers.

0

600 1200

This map contains the ESRI ArcGIS Online World Topographic Map or Aerial
Imagery service, Published February 2011 by ESRI ARCIMS Services. The service
was compiled to uniform cartography using a variety of best available sources from

2400

e [ —
SCALE IN FEET

S

APPROXIMATE SITE LOCATION

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR
USE BY GZA'S CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON THE DRAWING. THE DRAWING SHALL NDT BE TRANSFERRED, REUSED,
COPIED, OR ALTERED IN ANY MANNER FOR USE AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA. ANY TRANSFER, REUSE, OR MODIFICATION
TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIGR WRITTEN EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

HUNLOCK CREEK POWER STATION
390 RT. 11
HUNLOCK CREEK, PA 18621

PREPARED BY:

GZA GeoEnvironmental, Inc.
GZ\ Engineers and Scientists

www.gza.com

PREPARED FOR:

THE U.S. ENVIRONMENTAL PROTECTION
AGENCY RESOURCE AND RECOVERY

LOCUS MAP
COAL COMBUSTION
SURFACE IMPOUNDMENTS

PROJ MGR: PG |Reviewepsy: JpG  [CHECKEDBY:  PHB

DESIGNEDBY: CBN | DRAWNBY:  JRC |SCALE:  1":1200'

DATE: PROJECT NO. REVISION NO.
06-28-2011 170142.30

FIGURE

1

SHEET NO.




[}
(2]
—
=1
o
c
[
[}
=
o
L
(5]
E
[+ %
8
o
=
|
-
-
o
N
o
N
(]
(=
3
3
[ ]
(=
S
o
[]
h=4
7]
—
(=]
=
°
X
[
o
[
o
X
[
°
[ =
3
5
o
7
[\
<+
b
o
~
=
/
(7]
o
£
=z
[=]
|
<
[
L
o
X
[
°
c
3
I
3]
=)
/
o
2
he]
[ =
3
]
xx
o
7
N
<
ha
o
~
=
/
o
<
b
o
~
=
/
[
[
o
o
~
=
|
o
o
S
(@)
~
=
=
]
|
<t
N
o
J
£
o
-
c
Q
£
[=
£
>
(=
w
o
Q
o
o
I
-
s
o
N

WEST BASIN
"N, 76° 04' 24" W

SOURCE:

EAST BASIN
41°12'0"N, 76° 04' 20" W

This map contains the ESRI ArcGIS Online World Topographic Map or Aerial
Imagery service, Published February 2011 by ESRI ARCIMS Services. The service
was compiled to uniform cartography using a variety of best available sources from vy

several data providers.

HUNLOCK CREEK POWER STATION
390 RT. 11
HUNLOCK CREEK, PA 18621

ORTHO-PHOTO LOCUS MAP
COAL COMBUSTION
SURFACE IMPOUNDMENTS

600 1200 2400

e [ —
SCALE IN FEET

OLE
PREPARED FOR:
GZA GeoEnvironmental, Inc. | THE U.S. ENVIRONMENTAL PROTECTION

Engineers and Scientists AGENCY RESOURCE AND RECOVERY
) www.gza.com

PROJ MGR: JPG REVIEWED BY: JPG CHECKED BY:  PHB F|GURE
DESIGNED BY: CBN DRAWN BY: JRC SCALE: 1":1200' 2

DATE: PROJECT NO. REVISION NO.
1 170142




© 2011 — GZA GeoEnvironmental, Inc. GZA-J:\170,000—179,999\170142\170142—30 Round 10\UGI Hunlock Creek\Drawings\170142—30_HunlockCreek_East & West Basin.dwg [FIGURE 3] June 24, 2011 — 5:24pm charles.nourse

e --:il‘:';_. L

WEST
“12'2'N,7

BASN jl\‘"b |
4t 6° 04 24" W\ Hg
— \ 2 T _.J____,..# I

= ¢
4

=

“on | 410122 0" N, 76°

1L

! N\ , A
NN & }) f?" T\
N AN X o\

SOURCE: N
This map contains the ESRI ArcGIS Online World Topographic Map or Aerial
Imagery service, Published February 2011 by ESRI ARCIMS Services. The service
was compiled to uniform cartography using a variety of best available sources from E
several data providers.
0 2500 5000 10000
S
1" = 5000'
APPROXIMATE SITE LOCATION [ (17 S0 5 0 ey A s S 57 S0 i O 0 s B 7 D 2 L s e
COPIED, OR ALTERED IN ANY MANNER FOR USE AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA. ANY TRANSFER, REUSE, OR MODIFICATION
TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN EXPRESS CONSENT OF GZA, WILL BE AT THE USER’S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

PREPARED BY: PREPARED FOR:

HUNLOCK CREEK POWER STATION )
390 RT. 11 GZA GeoEnvironmental, Inc. THE U.S. ENVIRONMENTAL PROTECTION
. Gz\ Engineers and Scientists AGENCY RESOURCE AND RECOVERY
HUNLOCK CREEK, PA 18621 www.gza.com

DOWNSTREAM AREA WAP B L e = L L
COAL COMBUSTION DATE: PROJECT NO. REVISION NO. 3
SURFACE IMPOUNDMENTS 06-28-2011 170142.30 SHEET NO.




EAST BASIN
41°12' 0" N, 76° 04' 20" W

PENNSYLVANIA SOURCE:

~ This map contains the ESRI ArcGIS Online World Topographic Map or Aerial
Imagery service, Published February 2011 by ESRI ARCIMS Services. The service
was compiled to uniform cartography using a variety of best available sources from

several data providers.

HUNLOCK CREEK POWER STATION R .
390 RT. 11 N\ \ GZA GeoEnvironmental, Inc. THE U.S. ENVIRONMENTAL PROTECTION

Engineers and Scientists AGENCY RESOURCE AND RECOVERY
HUNLOCK CREEK, PA 18621 GZ\ 9 www.gza.com

PROJ MGR: JPG REVIEWED BY: JPG CHECKED BY: PHB
DRAINAGE AREAS — ¢ __|FIGURE
DESIGNED BY: CBN DRAWN BY: JRC SCALE: 1 0 4

COAL COMBUSTION DATE: PROJECT NO. REVISION NO.
SURFACE IMPOUNDMENTS mozz ||

4
o
<
3
=
o
£
3]
£
N
0
|
hand
(=]
o~
<
N
g
3
3
<
w
x
D
£
o
E 3
°
£
&
-
H
=
-]
-
[]
lj
i
o
3
<
3
il
o
7
o
<+
(=]
~
1
o
£
2
3
S
x
[
p
o
x
[*]
o
5
I
o
2
/
o
2
3
o
o
(=]
7
o
<
(=]
~
9
<+
3
o
~
S
/
[+
[+
@
o
~
|
g
o
~
S
Z
%
S
o
g
£
I
-
c
[
£
(=
£
>
c
w
o
Q
O
o
|
-
s
o
N




COAL PILE REMOVED FROM SITE (COAL NO LONGER USED FOR
POWER GENERATION AT HUNLOCK CREEK STATION).

FORMER CANAL AT NORTH SIDE OF SITE BETWEEN
ROUTE 11 AND THE WEST BASIN

APPROXIMATE LOCATION OF NEW
GAS POWERED STATION

SLOPE OBSERVED TO
BE ON AVERAGE 1.5H:1V
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41°12'2"N, 76° 04' 24" W
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ol o Pt © Amt AN ° A1 AAN This map contains the ESRI ArcGIS
y - 41°12'0" N, 76° 04' 20" W Online World Topographic Map or
L Ll e Aerial Imagery service, Published
| A February 2011 by ESRI ARCIMS
1 Services. The service was compiled to
-%a'-‘ uniform cartography using a variety of
=i best available sources from several
1] data providers.
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DAM ENGINEERING & VISUAL INSPECTION LIMITATIONS

The observations described in this report were made under the conditions stated herein. The conclusions
presented in the report were based solely on the services described therein, and not on scientific tasks or
procedures beyond the scope of described services.

In preparing this report, GZA GeoEnvironmental, Inc. (GZA) has relied on certain information provided
by UGI Development Company, and Federal, state, and local officials and other parties referenced therein.
GZA has also relied on other parties which were available to GZA at the time of the inspection. Although
there may have been some degree of overlap in the information provided by these various sources, GZA
did not attempt to independently verify the accuracy or completeness of all information reviewed or
received during the course of this work.

In reviewing this Report, it should be realized that the reported condition of the dam is based on
observations of field conditions during the course of this study along with data made available to GZA.
The observations of conditions at the dam reflect only the situation present at the specific moment in time
the observations were made, under the specific conditions present. It may be necessary to reevaluate the
recommendations of this report when subsequent phases of evaluation or repair and improvement provide
more data.

It is important to note that the condition of a dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any chance that unsafe conditions may be
detected.

Water level readings have been reviewed and interpretations have been made in the text of this report.
Fluctuations in the level of the groundwater and surface water may occur due to variations in rainfall,
temperature, and other factors different than at the time measurements were made.

GZA’s comments on the hydrology, hydraulics, and embankment stability for the dam are based on a
limited review of available design documentation provided by UGI Development Company.

This report has been prepared for the exclusive use of the US EPA for specific application to the existing
dam facilities, in accordance with generally accepted dam engineering practices. No other warranty,
express or implied, is made.

This dam inspection report has been prepared for this project by GZA. This report is for the owner’s broad
evaluation and management purposes only and is not sufficient, in and of itself, to prepare construction
documents or an accurate bid.
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COMMON DAM SAFETY DEFINITIONS
For a comprehensive list of dam engineering terminology and definitions refer to references
published by the U.S. Army Corps of Engineers, the Federal Energy Regulatory Commission, the
Department of the Interior Bureau of Reclamation, or the Federal Emergency Management
Agency.
Orientation
Upstream — Shall mean the side of the dam that borders the impoundment.
Downstream — Shall mean the high side of the dam, the side opposite the upstream side.

Right — Shall mean the area to the right when looking in the downstream direction.

Left — Shall mean the area to the left when looking in the downstream direction.

Dam Components

Dam — Shall mean any artificial barrier, including appurtenant works, which impounds or diverts
water.

Embankment — Shall mean the fill material, usually earth or rock, placed with sloping sides, such
that it forms a permanent barrier that impounds water.

Crest — Shall mean the top of the dam, usually provides a road or path across the dam.

Abutment — Shall mean that part of a valley side against which a dam is constructed. An artificial
abutment is sometimes constructed as a concrete gravity section, to take the thrust of an arch dam
where there is no suitable natural abutment.

Appurtenant Works — Shall mean structures, either in dams or separate therefrom, including but
not be limited to, spillways; reservoirs and their rims; low-level outlet works; and water conduits
including tunnels, pipelines, or penstocks, either through the dams or their abutments.

Spillway — Shall mean a structure over or through which water flows are discharged. If the flow
is controlled by gates or boards, it is a controlled spillway; if the fixed elevation of the spillway
crest controls the level of the impoundment, it is an uncontrolled spillway.

General
EAP — Emergency Action Plan — Shall mean a predetermined (and properly documented) plan of

action to be taken to reduce the potential for property damage and/or loss of life in an area
affected by an impending dam failure.

O&M Manual — Operations and Maintenance Manual; Document identifying routine maintenance
and operational procedures under normal and storm conditions.

Normal Pool — Shall mean the elevation of the impoundment during normal operating conditions.
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Acre-foot — Shall mean a unit of volumetric measure that would cover one acre to a depth of one
foot. It is equal to 43,560 cubic feet. One million U.S. gallons = 3.068 acre feet.

Height of Dam (Structural Height) — Shall mean the vertical distance from the lowest portion of
the natural ground, including any stream channel, along the downstream toe of the dam to the
lowest point on the crest of the dam.

Hydraulic Height — means the height to which water rises behind a dam and the difference
between the lowest point in the original streambed at the axis of the dam and the maximum
controllable water surface.

Maximum Water Storage Elevation — means the maximum elevation of water surface which can
be contained by the dam without overtopping the embankment section.

Spillway Design Flood (SDF) — Shall mean the flood used in the design of a dam and its
appurtenant works particularly for sizing the spillway and outlet works, and for determining
maximum temporary storage and height of dam requirements.

Maximum Storage Capacity — The volume of water contained in the impoundment at maximum
water storage elevation.

Normal Storage Capacity — The volume of water contained in the impoundment at normal water
storage elevation.

Condition Rating

SATISFACTORY - No existing potential management unit safety deficiencies are
recognized. Acceptable performance is expected under all applicable loading conditions (static,
hydrologic, seismic) in accordance with the applicable criteria. Minor maintenance items may be
required.

FAIR — Acceptable performance is expected under all required loading conditions (Static,
hydrologic, seismic) in accordance with the applicable safety regulatory criteria.
Minor deficiencies may exist that require remedial action and/or secondary studies or
investigations.

POOR — A management unit safety deficiency is recognized for any required loading condition
(static, hydrologic, seismic) in accordance with the applicable dam safety regulatory criteria.
Remedial action is necessary. POOR also applies when further critical studies or investigations
are needed to identify any potential dam safety deficiencies.

UNSATISFACTORY - Considered unsafe. A dam safety deficiency is recognized that requires
immediate or emergency remedial action for problem resolution. Reservoir restrictions may be
necessary.

Hazard Potential
(In the event the impoundment should fail, the following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam results in no
probable loss of human life or economic or environmental losses.
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LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classifications are
those dams where failure or misoperation results in no probable loss of human life and low
economic and/or environmental losses. Losses are principally limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard potential
classification are those dams where failure or misoperation results in no probable loss of human
life but can cause economic loss, environmental damage, disruption of lifeline facilities, or can
impact other concerns. Significant hazard potential classification dams are often located in
predominantly rural or agricultural areas but could be located in areas with population and
significant infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are
those where failure or misoperation will probably cause loss of human life.
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Coal Combustion Darm Inspeclion Cheeklist Form

LS Environmental
Protection Agency

Site Name: Hunlack Creek Pawer Station Date: May 19, 2011
Unil Name: Ash Basin D03 (East Basin] Operator's Name: UGl Development Company
Unit | D Hazard Potential Classification: Hiah Significani  Logl
Inspector's Mame: James P. Guarente, P.E. and C. Brad Nourse
Check ihe appropriate box below. Provide commenis when appropdate. Il nol applicable or nol available, recond "MIA"__Any unusyal ggnditions gr
construction practices that should be noled in the commen ion. For lan i embank aral ecklisls ma usad for di
mbankmen N rate fi f il ximate area thal the fom applies 1o in comments.
Yes No Yes Mo
i — ——
1. Freguancy of Company's Darn nspections? Daily 13, Sleughing or bulging omn glopes? .,f
2. Pool elevation (operator records)? Inactive 18. Major erasiar ar slogs daleriaralion? n
1. Cecant inlet elevaton (operator rebards)? |pactive 20, Decant Pipes: _
4. Open channel spillvvay elevalion {operator records}? MSA Is water entgring inlgt, Byl ngl exiling gutlet? v
% Lowest dam crest elevation fgperator rgconds)? |5 water axifing outlel, but not entaring inlel? ,f

& I instrumeniafenn is presend, are readings
recondad {opesalor recerds)?

IS Walor exiting outlet Nowing clear? N/A

7. 13 the ambankment carfentiy undor constraction?

21, Seepage (specfy tocation, if seepage chrmes fines.
and zppresimale saapaga race below):

B. Fauvrdalion preparaiion [remaw: yogedation,siomps,
topzol in area whese embankment iU wil be placed)?

Frgm underdrain?

3. Trees qrowing on embankmenl? {1 z¢, ndicate
largest digmetes below!

‘k\{\\ﬂ

Al isolated points on embankmenl slopes®

10 Cracks or scanps on cresi?

A1 nateral hillside in ke embenkment area?

11. I& ithere significant sattlemanl atang Ihe aesl? ,{ Oheer widespread areas?
12 Arg decant trasheacks crear and in plage? ..;l" Frem dgwnsiream loundation area?
13. DEFrESEN:rns or sinkholes infailings surface or / “Bols" henealh stream or panded watar?
whirlpacl in 1he pool area?
14. Clogaad spllways. grain or diversian ditches? H;’J’L Argursd the gutside of ihe decgnt pipe?
15. Ang spillway or ditch linings delerigrated? N/A 22, Burlace mawaments in v lley batlom ar on hillside?
18. Are autlats ol decant or underdrains blocked? / 23 'Wailer againgt downstrean loe?
17. Cracks or scarps on slopes o | 24. wiere Phatos taken dunng the dam inspechon?

N
LN LN NP E RN RN

Major adverse changes in these items could cause ingtakility and should ba reportad for
further evaluation. Adverse conditions noted in these ltems should normally be described (extent, locaticon,

yolume, etc.} in the space balow and on the back of this sheet.

Inspection lssue # Comments

1. Impoundment not on PADEP Dams Inventory and therefore IS not Inspected by PADEP Dam Safety Office.

Site  Personnel conduct a daily walk-over but not documented.

2 & 3. The basin Is Inactive and no longer “receves  coal ash slurry. Surtace water and stormwater  runoft

can accumulate within  the impoundment but it is allowed to outlet via the existing outlet  structures.

5. Crest elevation generally at elevation 534+/- based on review of recent topographic plans.

6. Several monitoring wells are located within embankment. Wells are periodically sampled for water quality;

no formal documentation of water level is maintained.

7. Commonembankment with Ash Basin 005 currently being excavated as part of decommissioning process.

Both basins inactive.

8. Original design drawings and 2008/2010 borings by GEA and Quad3 indicate embankments constructed of on-
site  ash.

9. Generally 3 to 4 inches

along southern

and eastern

sides only.

ERA FORM XXXX
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1. Impoundment not on PADEP Dams Inventory and therefore is not inspected by PADEP Dam Safety Office.
Site Personnel conduct a daily walk-over but not documented.
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2 & 3. The basin is inactive and no longer receives coal ash slurry. Surface water and stormwater runoff
can accumulate within the impoundment but it is allowed to outlet via the existing outlet structures.
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5. Crest elevation generally at elevation 534+/- based on review of recent topographic plans.
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6. Several monitoring wells are located within embankment. Wells are periodically sampled for water quality;
no formal documentation of water level is maintained.
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7. Common embankment with Ash Basin 005 currently being excavated as part of decommissioning process.
Both basins inactive.
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9. Generally 3 to 4 inches along southern and eastern sides only.
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8. Original design drawings and 2008/2010 borings by GEA and Quad3 indicate embankments constructed of on-
   site ash.
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U. S. Environmental Protection Agency 2 ¢

F @
[ -
%r‘"’l P H{!-":EL\\C
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit# _ PA 000864 INSPECTOR €. Brad Nourse
Date May 19, 2011 James P. Guarente, P.E.

Impoundment Name Hunlock Creek Power Station-Ash Basin 003 (East Basin)
Impoundment Company _UGI Development __Company
EPA Region __ Region I
State Agency (Field Office) Addresss PADEP Northeast  Regional  Office

2 Public Square, Wilkes-Barre,PA 18701-1915
Name of Impoundment Hunlock Creek Power Station-Ash Basin 003 (East Basin)
(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)
New Update X
Yes No
Is impoundment currently under construction? X (In  process ot being
Is water or ccw currently being pumped into decommissioned)

the impoundment?

IMPOUNDMENT FUNCTION: Formerly received fly ash. No longer active
and in process of being decommissioned.

Nearest Downstream Town : Name Glen Lyon, PA

Distance from the impoundment 1.9 miles measured in_straight  line on Google
I mpoundment Earth.
Location: Longitude 76 Degrees 04 Minutes __ 20  Seconds

Latitude 41 Degrees 12 Minutes 0 Seconds

State __ pPA County _ Luzerne

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? PA Department of Environmental _ Protection,
Waste Division
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EPA Form XXXX-XXX, Jan 09
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patricia.brady
Typewritten Text
Hunlock Creek Power Station-Ash Basin 003 (East Basin)

patricia.brady
Typewritten Text
X

patricia.brady
Typewritten Text
X (In process of being
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Formerly received fly ash. No longer active
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1.9 miles measured in straight line on Google Earth. 
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

X LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL.: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life,

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Fallure ot impoundment 1S not likely to result in loss ot lite. Hunlock
Creek Power Station permanently shut down their coal fired boiler and
(two) storage impoundments (Ash Basin 003 and Ash Basin 005 [see separate
checklist])in May 2010. The impoundment is no longer in service and is
in the process of being officially decommissioned through the PADEP
Division of Waste Management. The active drainage area is generally

limited to the surface area of the basin as there is no contributory
watershed.  Briefly the decommissioning involves  dewatering  followed by
excavation of ash waste and disposal off-site at a regulated mine
reclamation facility. Thereatfter the impoundment will be re-graded such
that 1t can no longer Impound water. While In its current state the
impoundment can impound overland stormwater runoff  which has been in
contact with  ash wasie, the engineered ouflef  conirols are Still

fanctional SO as to allow for controlled (decanted) outilow. Additionally
as a resuit —of the decommissioning —actvity, —_the capacity of _the mpoundment
has—beenm significantty — reduced. Therefore —any economic _or_environmental
losses are expected to be principally limited to the owner's property.
EPA Form XXXX-XXX, Jan 09 2
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Failure of impoundment is not likely to result in loss of life. Hunlock
Creek Power Station permanently shut down their coal fired boiler and 
(two) storage impoundments (Ash Basin 003 and Ash Basin 005 [see separate
checklist])in May 2010. The impoundment is no longer in service and is
in the process of being officially decommissioned through the PADEP
Division of Waste Management. The active drainage area is generally 
limited to the surface area of the basin as there is no contributory
watershed. Briefly the decommissioning involves dewatering followed by
excavation of ash waste and disposal off-site at a regulated mine reclamation facility. Thereafter the impoundment will be re-graded such
that it can no longer impound water. While in its current state the 
impoundment can impound overland stormwater runoff which has been in 
contact with ash waste, the engineered outlet controls are still
functional so as to allow for  controlled (decanted) outflow. Additionally as a result of the decommissioning activity, the capacity of the mpoundment has been significantly reduced. Therefore any economic or environmental losses are expected to be principally limited to the owner's property.
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CONFIGURATION:

t
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original
ground

CROSS-VALLEY

=
2
(]
I

SIDE-HILL

DIKED

A

Water or ccw

v

original ground

INCISED
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Cross-Valley

Side-Hill
Diked

Incised (form completion optional)

speciiied
ash with 5 ft

design

Original
on-site

Embankment Material natural

acres Liner None

Combination Incised/Diked

Embankment Height SeeNote 1

Pool Area Approx.5

X

at inside face.

clay

feet

Liner Permeability _ N/A

feet

Current Freeboard See Note 2

Note 2: Approximately 5 ft; (pond is inactive and only receives surface area stormwater runoff).

Note 1: Varies; maximum height approximately 30 ft. (south side).
EPA Form XXXX-XXX, Jan 09
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See Note 2
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Approx. 5
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Note 1: Varies; maximum height approximately 30 ft. (south side).
Note 2: Approximately 5 ft; (pond is inactive and only receives surface area stormwater runoff).
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Original design specified
on-site ash with 5 ft
natural clay  at inside face.



TYPE OF OUTLET (Mark all that apply)

Open Channel Splllway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
Triangular NN NI
h h
Rectangular Yo v o
Irregular p—
Width
_— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width I Depth '
+—>
Width
X Outlet

24" inside diameter Per design drawings however

pipe at outlet observed
to be approx. 18"-20"
diameter during inspection.

Material Inside | Diameter
corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)

X ___other (specify) Design drawings depict _asphait
coated corrugated metal pipe (16 gage);
however pipe at outlet observed to be made
of steel during inspection.

Is water flowing through the outlet?  YES NO X

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By United Engineers  and Constructors Inc.
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Per design drawings however
pipe at outlet observed
to be approx. 18"-20"
diameter during inspection.
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO
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Has there ever been significant seepages at this site? YES

If So When?

|F So Please Describe:

NO

X

EPA Form XXXX-XXX, Jan 09
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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Coal Cambustion Dam |nspection Checklist Form

S Environmental
Frotechon Agency

Site Name: Hunlock Creak Power Station Date: May 19, 2011
Unit Name: Ash Basin 005 {West Basin} Operator's Name: LGl Development Company
Unit 1.D.. Hazard Potential Classification’ High Stgnificant  Logf

Inspector 5 Name James P Guarente, P.E. and . Brad Nc—urse

ailabla, record "NIA" Any unusual conditions of

matmclbﬂ n-rai:hm lh-al shwlu M ﬂc-t_!d in lhu wmmnts san:lbon : Fur Iarna dlknr.l aml:'aﬂkma Wparn!aﬁ%g"m may be used for diffgrent
: - . lig

banik

S Lowest dam crest elevation (eperator racords)?

1. Frequency of Company's Dam Inspedions? Daily 12. Sloughing ar bubging an Slapea? ‘f =

2. Pool elevation toperator recocds)? Inactive 18. Majer ergsion or sfope deteroration? ¥

3. Decant inlet elevation (opeeated resards)? Inactive 20. Decant Pipes: _

4. Open channal splihway aleyalion (Cperatod recards)® A, 1% wiaker entanng mlet, ul nol exiting cutlet? v
¥

|3 water exiting Qutlet. bul not enterng inlat?

&. If instnrmeniation is present, are readings
TECONdEd (Oped ator records)?

|5 water axiling autlel Iowunyg clear?

N/A

7. 15 Ina ambankmant cumently undar construction?

a1,
and approximale seepage rale below):

Seepaga (spodily iocation, il seepage carrigs fmes,

5. Foundation preparation {remowve vegetation,siumps,
terpsnil in area where ambankmant 11 will ba plasad)?

Fram undetdrain?

5. Trees qrowing an ambankmant? {If 5o, ndicata
largest dizmeter Delow)

x"'\"\‘\ﬂ

Afisalated polnts oy embankmen alopes?

T Cracks or scarps on crest? ( At natural hillside o the embankmend area’? ¥
11. Ig thera significant seftlemen) algng (he crasly ‘f Cwer widespread greaz? \(
12, Arg decant trashwacks claar and in place? v From downsiream foundation areg? vy
13. Depressigns or ginkhgles inailings sudace gr SelerrC 5

whitpao! in the pogl ares? ‘f Bails™ benaalh stream ar pondad water /
14. Clogaad spillways_ grom or drarsian ditchas? N/fA Arourkd tha autside of the dacant pipa? .'f
15. Are spillway or dich nings delenorated? N/A 22 Surface movements in valley bottom or en hillgide? v
18. A autlels of degant or underdrains blooked? / 23, Wyater ageinst dawnstream loa? (
17. Cracks ar scarps on slopes? 1!" 24 Vilers Phofas taken durindg the dam ingpechion® 1!"

Major adverse changes in these items could cause instability and should be reported for
further gvaluation, Adverse condittons notad in thase items should narmally be deseribed (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection |ssue #

Camments

1. Impoundment not on PADEP Dams Inventory and therefore IS not Inspected by PADEP Dam Safety Office.

Site  Personnel conduct daily walk-over but not documented.

2 & 3. The basin is inactive and no longer receives coal ash slurry. Surface water and stormwater  runoft

can accumulate within  the impoundment but it is allowed to outlet via the existing outlet  structures which

are still operable:

5. Crest elevation generally at elevation 534+/- based on review of recent topographic plans.

6. Several monitoring wells are located within embankment. Wells are periodically sampled for water quality;

no formal documentation of water level is maintained.

7. Commonembankment with Ash Basin 003 currently being excavated as part of decommissioning process.

Both basins are inactive.

8. Original design drawings and 2008/2010 borings by GEA and Quad3 indicate embankments constructed of on-
site  ash.

9. North embankment heavily wooded with

trees

up to

18 inches In diameter.

EPA FORM XXX
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2 & 3. The basin is inactive and no longer receives coal ash slurry. Surface water and stormwater runoff
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no formal documentation of water level is maintained.
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   site ash.
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9. North embankment heavily wooded with trees up to 18 inches in diameter.
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Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit # _ PA 000864 INSPECTOR_James Guarente,  P.E.
Date May 19, 2011 C. Brad Nourse
Impoundment Name Hunlock Creek Power Station - Ash Basin 005 (West Basin)

Impoundment Company UGI Development Company
EPA Region _ Region lI
State Agency (Field Office) Addresss PADEP Northeast  Regional  Ottice

2 Public Square, Wilkes-Barre, PA 18701-1915
Name of Impoundment Hunlock Creek Power Station - Ash Basin 005 (West Basin)
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)
New Update X

Yes No

Is impoundment currently under construction? X (In process ot being
Is water or ccw currently being pumped into decommissioned)
the impoundment? X

IMPOUNDMENT FUNCTION: Formerly received bottom ash. No longer
active and in process of being decommissioned.

Nearest Downstream Town : Name Glen Lyon, PA
Distance from the impoundment 1.9 miles measured In_straght  line on Google Earth.

I mpoundment

Location: Longitude /6  Degrees 04  Minutes 24  Seconds
Latitude 41 Degrees 12  Minutes 2 Seconds
State __ PA County _ Luzerne

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? PA Department ot Environmental _ Protection,
Waste Division

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

EPA Form XXXX-XXX, Jan 09 1



patricia.brady
Typewritten Text
PA 000864                     James Guarente, P.E.
						C. Brad Nourse

patricia.brady
Typewritten Text
May 19, 2011

patricia.brady
Typewritten Text
Hunlock Creek Power Station - Ash Basin 005 (West Basin)

patricia.brady
Typewritten Text
UGI Development Company

patricia.brady
Typewritten Text
Region III

patricia.brady
Typewritten Text
PADEP Northeast Regional Office

patricia.brady
Typewritten Text
2 Public Square, Wilkes-Barre, PA 18701-1915

patricia.brady
Typewritten Text
Hunlock Creek Power Station - Ash Basin 005 (West Basin)

patricia.brady
Typewritten Text
X

patricia.brady
Typewritten Text
X (In process of being 
   decommissioned)

patricia.brady
Typewritten Text
X

patricia.brady
Typewritten Text
Formerly received bottom ash.  No longer
active and in process of being decommissioned.

patricia.brady
Typewritten Text
Glen Lyon, PA

patricia.brady
Typewritten Text
1.9 miles measured in straight line on Google Earth.

patricia.brady
Typewritten Text
76           04            24

patricia.brady
Typewritten Text
41           12             2

patricia.brady
Typewritten Text
PA              Luzerne

patricia.brady
Typewritten Text
PA Department of Environmental Protection,
Waste Division

patricia.brady
Typewritten Text
X


HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

X LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL.: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life,

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Falure of impoundment s not lkely to result n loss of lIfe.  Hunlock
Creek Power Station permanently shut down their coal fired boiler _and
(two) storage impoundments (Ash Basin 005 and Ash Basin 003 [see separate
checklist])in May 2010. The impoundment is no longer in service and is
in the process of being officially decommissioned through the PADEP
Division of Waste Management. The active drainage area is generally
limited to the surface area of the basin as there is no contributory
watershed.  Briefly the decommissioning involves  dewatering  followed by
excavation  of ash waste and disposal off-site at a regulated mine
reclamation facility. Thereafter the impoundment will be re-graded  such
that it can no longer impound water. While in its current state the
impoundment can impound overland stormwater runoff which has been in
contact with ash waste, the engineered outlet controls are still
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functional so as to allow for controlled (aecanted) outtlow. Additionally

as a result of the decommissioning activity, the capacity of the 1mpoundment
has been significantly reduced. Therefore any economic or environmental

losses are expected to be principally limited to the owner's property.

EPA Form XXXX-XXX, Jan 09 2
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Failure of impoundment is not likely to result in loss of life. Hunlock
Creek Power Station permanently shut down their coal fired boiler and 
(two) storage impoundments (Ash Basin 005 and Ash Basin 003 [see separate
checklist])in May 2010. The impoundment is no longer in service and is
in the process of being officially decommissioned through the PADEP
Division of Waste Management. The active drainage area is generally 
limited to the surface area of the basin as there is no contributory
watershed. Briefly the decommissioning involves dewatering followed by
excavation of ash waste and disposal off-site at a regulated mine 
reclamation facility. Thereafter the impoundment will be re-graded such
that it can no longer impound water. While in its current state the 
impoundment can impound overland stormwater runoff which has been in 
contact with ash waste, the engineered outlet controls are still
functional so as to allow for controlled (decanted) outflow. Additionally 
as a result of the decommissioning activity, the capacity of the impoundment 
has been significantly reduced. Therefore any economic or environmental 
losses are expected to be principally limited to the owner's property.


CONFIGURATION:
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original
ground
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=
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SIDE-HILL

DIKED

A

Water or ccw

v

original ground

INCISED
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Cross-Valley

Side-Hill
Diked

specitied

design
ash with 5 ft

Original
on-site

Embankment Material natural

acres Liner

Incised (form completion optional)

Combination Incised/Diked

X

at inside face.

clay

Embankment Height See Note 1 feet

Pool Area
Current Freeboard See Note 2 feet

None

9.9

ApPProx.

Liner Permeability _N/A

Side)
receives

(North

15 ft.

approx.

maximum height

Note 1: Vares;
Note 2: Approx.

runoff)

area

surface

and only

(pond is inactive

5 ft;
EPA Form XXXX-XXX, Jan 09
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TYPE OF OUTLET (Mark all that apply)

Open Channel Splllway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
Triangular NN NI
h h
Rectangular Yo v o
Irregular p—
Width

_— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width I Depth '

Width
X Outlet

24" inside diameter Per design drawings however
_— pipe at outlet observed

to be approx. 18"-20"
dia. during inspection.

Material
corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)

X other (SpeCify) Design drawings depict asphalt
coated corrugated metal pipe (16 gage);
However, pipe at outlet observed to be

E— made of steel during inspection.

Is water flowing through the outlet?  YES NO

Inside

X

Diameter

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By United Engineers and Constructors Inc.

EPA Form XXXX-XXX, Jan 09
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09
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Has there ever been significant seepages at this site? YES NO

If So When?

|F So Please Describe:

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

EPA Form XXXX-XXX, Jan 09



patricia.brady
Typewritten Text
X


Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :
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APPENDIX D
PHOTOS
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GZ“ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date:
1 5/19/2011
Direction Photo Taken:
Northeasterly
Description:

Overview of the West Basin
from south end near the
downstream outlet. Note
outlet structure at right side
of picture (foreground).

Photo No. Date:
2 5/19/2011

Direction Photo Taken:

Southwesterly

Description:

View of West Basin pond

and outlet structure from
embankment crest on
northern side.
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GZQ\ GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: Site Location:
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA
Photo No. Date: X
3 5/19.2011

Direction Photo Taken:
Northerly

Description:

View of West Basin
impoundment. Note heavily
vegetated, uneven, partially
eroded upstream slope.

Photo No. Date:
4 5/19/2011

Direction Photo Taken:
Westerly

Description:

View of downstream side of
embankment from crest at
the northeastern end of the
West Basin impoundment.
Note channel between
embankment and roadway
was reportedly a former
canal.

Project No.
170142.30

=

¥ ./ -?'\ hd » y
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an\) GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date: ' ¥ : ' : e
5 5/19/2011
Direction Photo Taken:
Southerly
Description:

Downstream slope opposite
outlet structure at the West
Basin. Note dense trees and
heavily overgrown
vegetation on slope.

Photo No. Date:
6 5/19/2011
Direction Photo Taken:
Westerly
Description:

West Basin decant outlet
structure from crest of
embankment. Note water in
pond is surface/storm water
runoff accumulated from
prior week’s heavy rainfall.
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GN GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date: & i o TR R e Nl :
7 5/19/2011 :

Direction Photo Taken:
Westerly

Description:

View of approximately 18-
inch diameter outlet pipe
from the West Basin decant
outlet structure. Arrow

points to pipe outfall.
Photo No. Date:
8 5/19/2011

Direction Photo Taken:
Westerly

Description:

Overview of crest of East
Basin from north end.
Roadway along left traverses
embankment crest. Ash
waste within the interior of
the impoundment (a large
portion of which is shown
from the construction debris
pile to beyond the large fork
lift truck) will be excavated
and disposed of off-site as
part of the decommissioning
process.
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G& GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date:
9 5/19/2011
Direction Photo Taken:
Northwesterly
Description:
Overview of filled in
portions of the East and

West Basins. Note ash
waste (previously
sluiced/deposited when plant
was active) is currently in
the process of being
excavated and disposed off-
site as part of the
decommissioning process.

Photo No. Date:
1 O 5/19/2011

Direction Photo Taken:

Northerly

Description:

Similar to previous photo,
additional overview of filled
in portions of the East and
West Basins. Piles are from
excavation of ash waste from
other portions of the
impoundment. Front loader
in process of loading piles
for off-site disposal.
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G@ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date: A S o
11 5/19/2011
Direction Photo Taken:
Westerly
Description:

Downstream embankment
along east slope at the East
Basin. Note the
Susquehanna River just
beyond the tree line near the
toe of dam. Portions of
embankment along this side
appear to tie into natural
grades prior to meeting river.

Photo No. Date:
12 5/19/2011

Direction Photo Taken:

Easterly

Description:

Crest of East Basin from just
northeast of the outlet
structure. Note
impoundment (beyond
roadway) has been filled
with sluiced fly ash during
the time the facility was
active. As with all other
areas of the basin, the
material will be removed,
disposed of oft-site, and the
area regarded as part of the
decommissioning process.
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Gﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date:
13 5/19/2011
Direction Photo Taken:
Northeasterly
Description:

View of East Basin just
northeast of the East Basin
outlet structure. Ash waste
in this area will be excavated
and disposed offsite as part
of the decommissioning

process.

Photo No. Date:
1 4 5/19/2011

Direction Photo Taken:

Easterly

Description:

Overview of East Basin
taken from on top of its
outlet structure. Note
stockpiles of waste ash.
Decommissioning process
includes excavation and
temporary stockpiling of
waste ash which is tested
prior to off-site disposal.
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an\) GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date:
15 5/19/2011
Direction Photo Taken:
Northwesterly
Description:

View of East Basin Decant
Outlet Structure from crest
of East Basin embankment.
Note water in pond is
surface/storm water runoff
accumulated from prior
week’s heavy rainfall.

Photo No. Date:
16 5/19/2011

Direction Photo Taken:

Northerly

Description:

Downstream slope near East
Basin outlet pipe. Note
manhole in foreground
recently constructed as part
of the storm water drainage
system associated with the
site’s new natural gas fired
facility.
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GZB GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date: ‘ o " N G EWE ' e
17 5/19/2011 . Y
Direction Photo Taken:
Northeasterly
Description:

Approximately 18 to 20-inch
diameter decant structure
steel outlet pipe from the
East Basin.

Photo No. Date:
1 8 5/19/2011

Direction Photo Taken:
Southerly

Description:

View of East and West Basin
discharge channel. Surficial
sediment present is free of
coal ash/residue.
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G@ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
U.S. Environmental Protection Agency Hunlock Creek Station, Hunlock Creek, PA 170142.30
Photo No. Date:
19 5/19/2011
Direction Photo Taken:
Southwesterly
Description:

View of water quality
monitoring well on the crest
of the East Basin
embankment. Note the
Susquehanna River in the

background.

Photo No. Date:
20 5/19/2011

Direction Photo Taken:

N/A

Description:

Animal burrow observed on
the downstream slope of the
East Basin embankment.
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PREVIOUS REPORTS AND REFERENCES

The following is a list of drawings and related information that was located during the file review, or was
referenced in previous reports.

1. United Engineers & Constructors, Inc., “Ash Settling Basin; Ash Disposal Area,” Structural —
Hunlock Plant — 1957 Extension drawing, 1957.

2. United Engineers & Constructors, Inc., “Settling Pond Outfall Plan — Sections — Details,”
Hunlock Plant — Waste Water Streams Modification drawing, 1976

3. Quad3, Hunlock Power Project Drawings, C-1 through C-5 & ENV-1 through ENV-3 & G-1,
2010.

4. Geological and Environmental Associates, Boring Logs, B-01 through B-030, August 2008.
5. Quad3, Boring Logs, B-031 through B-163, November 2008.

6. Geological and Environmental Associates, Boring Logs, MW-15 and B-164 through B-169,
March 2010.

The following references were utilized during the preparation of this report and the development of the
recommendations presented herein.

1. USACE, “Recommended guidelines for safety inspection of dams,” EM 1110-2-106, 1979.
2. FEMA, “Federal Guidelines for Dam Safety,” May 2005.

3. Pennsylvania Code Title 25, Chapter 105, Dam Safety and Waterway Management
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SELECTED FIGURES & BORINGS
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1
BORING LOG
Crill Rig: GEOPROBE 5410 Date Drilled Bugust 12, 2008 Logged By
Baring Dia: Z Inches doring Mumber: B.iH4d Jim Strickland, PG
& PID Depih |
= i i D iplion
E Reading Completion Feal Lithology Escrip
L)
i ‘[:* - N 108% RECOVERY, TOF ASH
T ;H O s = ' 100% RECOVERY. TOR £GH 77— 77T
NSO . | .
COE T _
5})‘%;: 5 - ___': 100% RECOVERY. TP ASH
r_};-:tk:’:-ﬁ - _
T 'y
"‘;fv;'ﬁ L i 100% RECOVERY. TOP ASH
;, | B
.-A,'-. — t& ;i L .
] L 4 807 REGOVERY. TOF ASH WITH TRACE FINE BRAVEL
P B ] e
NS M T {00% RECOVERY. TOF ASH WiTH TRACE FINE GRAVEL
oy "'
APy ﬁ*ﬂx ~ :J( —
— 25—
' — 1
— 1 -
— A
= % ? 5
T % AT
— _ FROFESSIGHAL
e JPMES V. STRICKLAND
— _ GEALDMET .
— 7] Mo P00 -
- ] g
- - T
L ]
Completion Moles: Site:
B-014 consists of 20-ft of 0,75" dia. “pre-packed" .01 slol well scraen '
and 17.25' of 0.75" dia. Schedule 40 riser, UGI Development Corp.
he wall iz completed with & stesl pipe slick-up, cementad in-place, U.S. ROUTE 11
rex. 3.0 above ground surface. HUNLOGCK CREEK,
Project No.: 0185.01 Page 1




BORING LOG
Crill Rig: GEQFROBE 5410 Date DrilledAugust 21, 2008 Logged By.
) Beoring Dia: 2 Inches Boring Mumber; B-O15 Jim Strickland, PG
e |
[st]
X PID Depth
C 1
E Reading ompletion Eaet Lilheology Descriplicn
o;,;i; ] 106% RECOVERY. TOP ASH
e N
xwi 5 Ti0% RECCVERY. TOF A8H - B
-
e A 100% RECOVERY. TOF ASH _ T
r"‘:‘r. .:’-‘“\. 1U ]
,/ N
3-1:;’:: - 3 100% RECOVERY, TOF A5H T T
B 5 —
e T 100% REGOVERY. TGP ABH -
] L 40% RECOVERY. TOF ASH WITH TRACE FINE GRAVEL 7
oy _ 3
T o N
g S
- a5 - = 5
= —~ \REISTERED
N ] 47\ PROFESSIONAL
- ¢ JAMES V. STRICKLAND
— — ' GEOLONIET
- . W P00
- . s
C o
— 55
Completion Notes: Sita:
B-015 consists of 15-# of 4.75" dia, "nre-packed” .01 stot well & '
and 9.8' of 0.75" dia. Schedule 40 riser, ' “eRR UGl Development Corp.
he wall is completed with a steel pipe stick-up, cemented in-place, | U.S. ROUTE 11
prox. 3.0° above ground surface. HUNLOCK CREEK
3
Projecl Na.: 0198.01 Page 1 |




GROMIGICAL D

BORING LOG

ENVIRCHIMBNIAL
ASSOXCUAES ] .
Onill Kig: GECPROBE 5410 Date DrilledAugust 18, 2008 | Logged By
M,
Beorlng Dia: 2 Inches Baring Number: B-026 | Jim Strickland, PG
FID . Depth -
i Lith Dascription
Reading Comptetion Feot ithalogy gscrip
_] \00% RECOVERY. TOP ASH
5 T00% RECOVERY, TOF ASH
.-
4 100% REGOVERY, TOF &SH -
m
4 - ] 100% REGOVERY. 2 TOP ASH, 2 BROWN CLAYEY SILT "]
;) 15
2 —
25 — A )
- | TR
' 3 | PROFEESIOHALS il
i —
= JAMES Y. SHICKLAND
— — }k GEROMET {_
— h Ho, FS -GG T8
- 35 - Ny
- — 0
- ] #S
S IR
I P
sy
'_._ 55 __ -~

Completion Hotes:

B-026 consists of 20-ft of 0.75" dia. "pre-packed” 01 slot well screen
and 11.18" of 0.75" dia. Schedule 40 riser.

The well is completed with 2 steel

'orux. 3.0 above ground surface

Pipe stick-up, cemenled in-place,

Sitea;

UGI Development Corp.
U.S. ROUTE 11
HUNLCCK CREEK,

Project No.: 0199.01 Page 1




BORING LOG
Orill Rig: GECFROBE 5410 Cate DrilledAugust 20, 2008 | Logged By:
Baring Dia: 2 Inches Boring Mumber; B-0Z7 | Jim Sirickland, PG
PID ) Depih . -
Reading Completion oot Litholagy Descriplion
BU%: RECOVERY. TOE ASH
g 50% REGOVERY. TOF ASH
: 100% RECOVERT. TOP AGH 7
— 10
- _ B0% RECOVERY. BROWN FINE SAND, ROGK
L FRAGMENTS,
— 15
— o ]
— 5 — S5
- ] W
— - o A T s
.' = ] «L;f%‘ [EErTE A
- 7ot s PROFISSIONAL
- - - § JAMES V. STRICKLAHD |

— 35 [— 3!
4
a5
g ]
— 55 ] Rt
Z 3

Completion Nofes: Sita:

B-027 consists of 15-ft of 0.75" dia, "pre-packed” 01 slot well scree -

and 12.76" of 0.75" dia. Schedyle 40 ﬂSEE ' SEIEER | LGl Development Corp.

The well is completed wilh a stee! pipe slick-up, cemented in-place, U.S. ROUTE 11

"ox. 3.0 above ground surface, HUNLOCK CREEK

Project No.: 01945.01 Page 1




i GELOGICAL AND BORING LOG
EVRONWEIAL
o o |
— Orill Rig: GEDPROBE 5410 Date DrilledAugust 18, 2008 Logged By;
Baring Dia: 2 Inches Boring Mumber; B-0z8 Jim. Strickland, PG
0 ompietpn | =P | Lo Descripti
Reading pieti Fee ithoiagy escription
100% RECOVERY. TUP ASH
= & e 100% REGOVERY, TOP ASH
T 50% RECOVERY. TQP ASH
1D
- — B0% RECOVERY. 2 TOP ASH, 2 GRAY CLATEY SILT ]
T
00 — 100% RECOVERY, BROVN CLAYEY SILT
L —
: C 2
B 3
W - T AEE N
T _ n@uﬂﬁmr&a "i
~ . ?E PROFESHMAL N
— ¥ T JEAMES V. STRICKLAND
[ . GLILEGIAT
L — Ho. PE-LO0E1-0 7
L ] &
- _ ReTEN
45
" sg —
— 7 -
— 55 — .
Completion Noles: Site:
B-028 consists of 20-ft of 0.F5" dia. "pre-packed” .01 slot well screen )
and 11.30" of 0.75" dia. Schkdule 40 riseﬁ UGI Development Gorp.
e welt Is completed with { steel pipe stick-up, cemented in-place, | U.8. ROUTE 11
prox. 3.0 abave ground qurtace. HUNLOCK CREEK
h Project No.; 01 88,01 Fage 1




SEOOGEN ND BORING LOG
PAECHMENTAL
. Crill Rig: GEQOFROEBE 5410 Dale DrilledAugus] 18, 2008 Logged Ey:
HC
' Boring Dia: 2 Inches Boring Number: B-029 | Jim Strickland, PG
r]
B FID Pepth
[+% - . s
, Completion Lithol Dascription
E Reading Pt Feet plogy P
_ 100% RECOVERY, TOF A5H
5 100% REGOVERY, TOP ASH
50% RECOVERY. TOP ASH
30
- I 50% RECOVERY. T TOP ASH, T GRAT CLATEY SILT
15 i
T 104% RECOVERY. BRUAN CLAYEY SILT
2y —
25 -
] N e L
1 G}}{gf_ }n:.m':ﬂ::ﬂ.{ “v_kl o
~ e3 | FADPESBIONILSN
- L JANES V. STRICKLASD
B = QEOLDGIET
— — Ho. PEpOEET-A
- ] .
‘_— 40 —_ * 5Y
45
- 55
— 55 4

Completion Notes:

B-029 consists of 20k of 0.75" dia, "pre-packed” .01 slot well screen

and 12.02 of .75" dia, Sehedule 40 riser.

Site:

UGI Development Corp. -

The well is anpleted with a steel pipe stick-up, cementad in-place, U.8. ROUTE 11
Prox. 3.0° above ground surface. HUNLOCK CREEK
- Projest No.: 015804 Page




BORING LOG
Crill Rig: GEQPROABE 5410 Date DrilledAcgust 18, 2008 Logged By:
Boring Dia: 2 Inches Boring Humber: B-030 | Jim Strickland, PG

o .

= FID Depth

= . N —

. Complet Lithala Ce
E Reading Rlelion Feel ! oy scriplion
4]
90% RECOVERY. BRUWIN SILT, TOP A#3H
s L 5 ] 100% RECLOWERY, T TOP AGH, T CLATET SILT
e
v 1K RECOYERY, BRUWN CLAYEY SILT
— o
) i} = 100% RECOVERY. GRAY CLAYEY SILT
— 15—
oS v T00% RECUVERY. BROWN SILT, TRAGE LAY
I, T
i~ 25 -
L o 3 .

35 , nAd
- . T 4WIES V. STRICKLAND
I - A'e
|:_ 45 __-
~ sn O
| 55 | -~

Complelion Maotag:

B-030 consists of 20-1 of 0, 75"

Site;

dia. "pre-packed” 0 slot well scree ’
and 6.25' of 0.75" dia. Schedule 40 riser. "| UGl Development Gorp.
The wall iz Ic:ompreted with a steel pipe stick-up, cemented in-place, U.5. ROUTE 11
prox. 3.0' abtva ground surface, HUNLOCK CREEK
Froject No.: o109 01 Fage 1
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A B=4729 RA — '—
MEW 0 YEAR FLOOD-PLAN ——
/
|., b e e MR e R e,
EXISTING 100 YEAR FLODD-PLAM R
X % R
X ORCOX K X X X X X X X KX X AL
..... XOMOHOM KX ORK K XK XX X KN X K X I RN K K K % X
== X KX X X XX K KRR K X XX X XX MK K X X K X X % X R
o T X X X X KK XXX KK KK XX K KK KK KRR K K KKK XK K X X
XX O X X HOQK XK K X XK KR K K MK K X X K KK X K KKK X KK KX ey
XK XX XX XY X X XX X X K X X X K K AN K X K K X R K X K X X X X = ¢
XX X XK X X R AR K XX XX X XK KK XXX X XE XX KK X KON X X KK KX O )y
X X X MO K XX X KX KRR KKK X X XK X KX KX X X AN K KX X XK KK XK X LI.|LLI<E _O
XX K XX %X X KEHHHE KX X AKX X XK K KRN XK XM KXY X KK NRNKK XXX KX _JLIJ 08
2_,/ X OMRX X X X X X X XXX AKX XXX KK XK XX KKK KKK X XXX AN KK XXX K KX KX XX OEED- Z o
><:><:-r::-: X X K XK K K X Iéxxxxxxxxxxx XXX KM X X AKX KX K XX MR XX XXX Xk XXX X QO - 'EE
:-c::-::-r::-:::-:x X XX K X KX PR XXX R R KX X X X K X XK K X XXX R X X X X K X R X X A KKK X X : II‘I > NS
:-:x::{}r:x:x:){ LB S $ S P SIS S O S A SIS I I S I P I I 0 I D P I IRt NIV IL R TIE VIRV, VRV VI VIR VIRV IR 'Y BN A v |- Ll =+
f//’%' XXX ET A K KH XXX XXX KRR X ERN XX E KN XY XY K AX NN XXX K AN XK KRR KKK KRN XXX XXX XX XA K% OZ Qo <
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xxxxxxxx::{xx XXM K KK R KK KKK XK MK KK KKK KK K KX XK KNP KKK XK K AN K KX X ‘Eim:i'%‘ ; h o9
// MM KX RKOX X XA K X K X K X KR K K K X X X M X X K X X X b} X X X X KX XK X XEX KK X X XA pd P “n < O m <
X X X KX XXX KX XXX XXX NN X X X HN KR K K KPR X KX K X% x IR § w0 % % X X XX X X X X XX XX XXX X i > > o
RN KX KK KK XXX AKX K KX N KRN A X %KX XXX K XXX XXX X% x x XM X K K K BCOR X X MK M KN X K K K X o T W (D%U_J
XWX KK KX K X X KPEX X K XX R X X KX X X X R KK K X X X X e i X K OR X XK XX K XM X X MUK X X X X = _ L2 I‘IEE
XX XXX XN X K XXM R XXX XXX RO 3 e XXX XXX XX KX XXX X K RO X XXX X = W &~
RSP S E B PR PSS M I I I e I PRI IR RV 1. i SV V] VRNV VI VEVEVEY RVEVEVEVEVEVEVE VEVECRVEORY . O A LW EE)-
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MR KKK T KK KK XK KKK XK XK H KXY X KK XXX KN KX KK XA XN KK XN KKK NN XXX X : o ra
KOO KM M MK XX xxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxx:—: MOMOMOR R MK XK KX : :UJ O
AKX XK XK X % KK K X X XX ) X X X X X X B XXX PR X X ) K XK M XX K K X X XK XK K K X X XX K X X XX L
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MR KKK XX KK XK KKK XN KKK XXX xxxxxxx::q:x:x XK K KRR KK XK XXX KA X KX KN X X | N 4 S T - % - e
XX XX X X XX KO OK X XK KK K XK X X X KR X X % X X X f',@‘? X K KX X KR KKK K X X XX KX X X X | ,_;.';'Hl‘? ﬁkm?ﬂ% - o7 oty
TR XK H XX KX KKK HNEX XXX XXX XK XX KK XX KX mxxxxxxxx:-cxx XX X KK X * ' . I u% ’é! | Tl———-——*':—._—_w=—--—-——-: ——————— =T k T
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