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Meeting Logistics

* Instructions to Online Attendees
 Chat Function
Online Attendees Muted and Unable to Speak

Meeting Handouts/Sign In Sheet
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Welcome & Introductions

« Jason Winey, Snyder County Conservation District
 Ruth Hocker, PA Fish and Boat Commission

 Mark Buckwalter, NRCS Watershed Programs

* North Wind Resource Partnership

* Tony Ruhlman, Project Manager
= Joe Troxell, Dams Engineer Lead
= Michael Robertson, Technical Lead
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https://www.snydercounty.org/departments/conservation-district/
https://www.usda.gov/
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Meeting Agenda

Attachment #2- Evaluation* of Potential Rehabilitation Projects Spreadsheet

. *#this evaluation is intended solely for the purpose of comparison ranking amongst all dams being
investigated. It is not intended to describe the actual risks associated with the individual dam.

EVALUATION OF POTENTIAL REHABILITATION PROJECTS.

STATE | PA | DAM [PA-BS7, Middle Cresk Walershed BY| G. Coreli] DATE | 7i1m2018
YEAR BUILT| 1070 DESIGN HAZARD CLASS| H | DRAINAGE AREA| 1759 |m?
Ly B u WORK PLAN DATE| 2/14/1865 CURRENT HAZARD CLASS| H | DAM HEIGHT] 53 | t
* enapiialion Frocess o e i e
POTENTIAL DAM FAILURE: |
Total Failure Index A
age e
Dam Rehabilitation Assessment Report POTENTIAL LOSS OF LIFE: I
Wasimum Poputation-at-Risk [PAR)
Total Risk index

Middle Creek Watershed POTENTIAL LOSS OF PROPERTY:

[ ] [ ]
Kentify major community afiscted by brasch and rate impact as High (H}, Medium (M), Low (L) or N
* |nvestigations & Analyses L E 87 T B
S]lyder County, Pennsylvania Mumber of homee, businessas, major buildings .

POTENTIAL LIFELINE DISRUPTION:

Waler supply, kentify community dam failure,

Municipal sole source WA Users
source WA Users
Imigatin water WA Storage
POTENTIAL INFRASTRUCTURE DISRUPTION:

Tranzportation system crossings, kentlly major crossing rendered urusable by dam failure, and estimate number
Majerinierslate Reads  {oumbe)_ 6 | |
Secondary/Caunty Roads  fumben|__ 38| J

POTENTIAL ADVERSE IMPACTS ON THE ENVIRONMENT:
Desaribe impacts and rate asch as High (), Medium (M), Low (L), or None {blank)

[} [ ] [ ] |
. I Theeatenod & sndangersd species - (ML) K
I I I Sensitiw ripanan afeas (H T
Cemaminated rosenci sediment [H. M
Wetland and wildife habitat State Gameland 188, WRP Essement [ [ m |n
Othar| | maLl - o
POTENTIAL ADVERSE SOCIAL IMPAGTS:
Doscriba impacts and rate each as High (Hy, Medium (1), Low (L) o Hane(slanic)

= - Known cultural resources 2 covered bridges, old houses and bams ML P
. Historic presenation issuss HML-) a
Sacially commanity {HML-) R
POTENTIAL ADVERSE ECONOMIC IMPACTS:
Averags annual benefits allibutod to this dam, updated workplan valus (8} H
Changes in benefits since workplan; Increased)), No change(NC), Decrease(D} ancDH[ 1 T
Low income femlies impacted | fumberl| 5| U

INPUT BY STATE DAM SAFETY AGENGY:

n >
. State dam safely order lssved for rapair, modfication, remel issusd, Yes(¥), MoiN) | (YN} v
State Dam Safety Agancy Friority, High(H), MedimmiM), LowiL), Nonefbiank) | (HM.L) w

OTHER CONSIDERATIONS:

Prepamd for: Natural Resources Conservation Ser Ientify any other considerations and rale as HighlH), Medium{M). LowiL) or Nane(lank) |

Harrisburg, Pennsylvania Churches, Fire Company, Sewags Treatrmant Plants and the County Courthouse :::t; :

* Preferred Alternative :

U.S. Department of Agriculture
0 NRC Natural Resources
\— Conservation Service

* Collect Public Input
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Dam Location & Background

- Flooding in Municipalities of
<« Middleburg, Beavertown, and
| Beaver Springs, among others
" (e.g., November 2, 1956)

» nearly 5 inches of rain in 30-hour
period

approx. $98K in estimated damages *
or $1M in 2023 dollars

. » 4 other floods exceeded this event
between 1927 & 1965

Vo }W*\" : 1 - Original Middle Creek Watershed
%m.ddtecreek ol s o, = = Work Plan
it S ~ /. .a% . Partnership (1965) — Soil
Conservation Service (now NRCS),
PA Fish and Boat Commission

(PFBC), & Other Local Sponsoring
Organizations (SLOs)

Resulted in the implementation of 3
Dams and a floodway channel in
Snyder County
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WaIker Lake Dam (PA 637)
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Benefits to Public "4 Built in 1970 to impound Middle Creek

* Flood protection for people &
buildings located downstream —
reduces the 100-year floodplain

Outdoor recreational value (e.g.,
fishing, boating, birding, etc.) Earthen Embankment — 53 feet_ r_

» 56 years old

Provides flood control & recreation

Water Surface Area — 239 acres

Drarnage Area — -18 5 square mlles

3“’ Iargest under PFBC management

Storage Vqume— 11 600 acre-feet
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Purpose and Need

Purpose Need

= Continue to provide flood protection to » The existing dam structures do not meet
the watershed and support public current safety and performance standards.
recreation for the next 100 years while
minimizing environmental, economic, The dam is not less safe than the day it was
and social impacts. built.

» Inspected quarterly by PFBC and annually by
PADEP-Dam Safety

= No imminent dam safety hazards identified.
= The dam is generally aging gracefully

PFBC is taking a proactive approach by
pursuing rehabilitation of the dam.

Natural
Resources
Conservation
Service

nrcs.usda.gov/




—— Walker Lake Dam (PA-637)
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&= What has changed in 50+ years? RN o

Sar MULTIPLE PURPOSE DAM
< RECREATION and FLOOD 'PREVENTION

“ Rainfall DRAINAGE AREA 1759 '8

TOTAL STORAGE 6071 A

¢
-~ &'
-

FLOODWATER RETARDING : STORAGE

3318 Ac,
{TO EMERGENCY SPILLWAY CREST 3

" : \ .
Pop UIa t’on SEDIMENT and RECREATION STORAGE 2753

WATER SURFACE AREA 239 Acr=e's

(AT.PERMANENT POOL (RECREATION POOL)

Infrastructure © | HEIGHT of oA 6 e

VOLUME of- FILL 286,100 Cu. Yds.

BUILT UNDER THE WATERSHED PROTECTION &

Safety S tandards FLOOD PREVENTION ACT

SNYDER COUNTY SOIL and WATER CONSERVATION DISTRICT
PENNSYLVANIA FISH COMMISSION
PENNSYLVANIA DEPARTMENT of FORESTS and WATERS

G r I W ar and tear PENNSYLVANIA WATER and POWER RESOURCES BOARD
e’ 'e a e with the assistance of the

. SOIL CONSERVATION SERVICE
of the
U, S. DEPARTMENT of AGRICULTURE
1967




Planning B Construction
Evaluation * ~2 Years  ~2 Years

Initial
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Watershed Rehabilitation Planning

Funding mechanism in place

 Small Watershed Rehabilitation Amendments
of 2000 - NRCS can assist communities with
rehabilitation of their aging dams

* Proactive effort to reduce potential effects
on life and property
« Assess baseline conditions
« Develop and Evaluate alternative plans

« Select an appropriate course of action or
remedy

Natural
Resources
Conservation
Service




Watershed Rehabilitation Planning

 PFBC worked with NRCS to evaluate
how the dam was designed compared
to current criteria and best practices.

Typical Earth Dam

« Considers all possible alternatives to
address deficiencies.

« Evaluates alternatives against
environmental and public concern.

« Determines if rehabilitation (or another
alternative) should be funded with tax

dollars.

O
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Main Features
« Earth Embankment

* Principal Spillway:
Concrete Intake
Structure

 Auxiliary Spillway:
Vegetated Channel

Natural
Resources
Conservation
Service

nrcs.usda.gov/




USDA Walker Lake Dam (PA-637)
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Earthen Embankment

» 53 feet in height

« 1,300 feet in length

« 18 feet in top width

« 3:1 slope (upstream face)

2:1 slope (downstream face)

Soil ey | _
\ s .
Wave Protection \//_ < / Rock Fill
A J e
Pep— A | L Zaal axtoaded
: o -a- —— L _ Zone S -
R Ga= . . of ahdms 14400,
e e ;L ' ] CE A
| [— ene M. _ Rt
5 ru-*f%—J?/ - — } .
g el S====5uin | ‘ Natural
SRS | il - CI Resources
qOI - Llay Conservation

L Service

< > .&m.:ui! e Eﬁ::.:"\;" ar Grain Pigpe
\\—4 nrcs.usda.gov/



USDA Walker Lake Dam (PA-637)
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Principal Spillway o T

(PSW) Infrastructure e .

» Concrete Riser SR [
Structure with Trash T
Rack I

» Reinforced Concrete o
Pipe (i.e., outlet pipe) T e e

» Concrete Impact “":]# R
Basin it e sowon]

Natural
Resources

Conservation

Service
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il Walker Lake Dam (PA-637)

Auxiliary Spillway
(ASW)

« Founded on shale

* Vegetated with

concrete sill or ridge
170 feet in width
12.5 feet in height
680 feet in length
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Analyses & Investigations

 Inspections of Structural & Earthen
Components

 Internal Pipe Inspection

« Geotechnical Investigation

* Detailed Surveys including
Topographic

« Bathymetry & Sediment

« Hydrology & Hydraulic Analyses

« Structural & Geotechnical Analyses

« Environmental & Cultural
Resources Investigation

O

Natural
Resources
Conservation
Service

nrcs.usda.gov/
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Analyses & Investigations (cont’d)

 Inspections of Structural & Earthen
Components

« CCTV Inspection of Internal Pipes

Impact Basin

PSW Riser & Pond Drain

Cold Water

Natural
Resources
Conservation

48" Conduit Pipe Conser
o nrcs.usda.gov/
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Analyses & Investigations (cont’d)

Geotechnical Investigation

Color | Name Hydraulic Material Model
O [e Saturated / Unsaturated
H Foundation Saturated / Unsaturated
* 10 borings completed 9 |

700 — B |sPom Saturated / Unsaturated — 700
690 —{ 690

3 |sc Saturated / Unsaturated
680 — SC.sMgegm — 880
sl [ |ststne | saturated Only gl
660 |— —{ e60

650
640
630
620
610
600
590

650 —
640 —
630 —
620 —
610 —
600 —
580 —
580 — 580
570 570
-400 -350 -300 -250 -200 -150 -100 -50 o 50 100 150

Distance

Figure 3 Walker Lake Dam - Dam Embankment Model for Seepage and Stability Analyses

Elevation

WALKER LAKE

Dﬁa;é
P ODH»'Z’ %

U

Natural
Resources
Conservation

Ref. PASDA. 0 1580 300 a00 Q00 1,200 :
FEMA Orthoimage Service
(circa 2018) P, [, {

Plan and Location of Proposed Borings - :
nrcs.usda.gov/




USDA
SIOLA\

_ United States Department of Agriculture

Analyses & Investigations (cont’d)

Topographic & Sediment Surveys

Table 3: Datum Equality %
Elevation Diff ft 4
Historic Drawing 2023 Topographic eva. |on' ; erernce( ) N M
Dam Structure y , {Historic Drawing — A
Elevation Survey Elevation 5
Topographic Survey)
Auxiliary Spillway Weir 643.6 642.7 0.9
Principal Spillway Crest 634.9 633.8 1.1 2
=}
Outlet Invert 602.5 601.2 1.3 5
Q
Top of Riser (Average) 639.6 638.6 1.0 2
Average Datum Conversion {As-built — Survey) 1.1 5

AUXILIARY SPILLWAY
LINE ALIGNMEN mis
——— il
Wohang, saazae2s Q)
EisTe 212170758 s
it o ot
EIRECTION NEE-35°38°W U
o aessse son
THING, 238403 75 e RS LN
LT 213701 i Z
& s s mr i
Re 13500 8 o ;E
540735 s £
NORTING 538374 63 Puwe s
540730 s E o0 -
provs e
ERECTION 4708 28w St
o0 500 Ao
B o o A
EASTNG 212102428
) M s 2 1 17

Figure 1. Topographic Survey Limits
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Analyses & Investigations (cont’d)

TOPOQ raphlc & SEd | ment Su rVeyS Table 2: Comparison of Physical
Sounding and Bathymetric Sonar Data

: Probe Sonar u
Point ID Elevation (ft) | Elevation (ft) Matlanges ft)
40000 622.12 621.61 0.51
40001 625.54 625.31 0.23
40002 626.18 625.95 0.23
40003 625.67 626.41 -0.74
40004 626.83 627.14 -0.31
40005 627.43 627.90 -0.47
40006 628.08 626.41 1.67

variance, | 16

 eter Depin ap

: v T
Depth (ft) | e

an f/ ﬂ‘.lfffﬂ" o
- i e 4 =W
2t ’ ¢
e
7 4

= 20

- 15
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Analyses & Investigations (cont’d)

Hydrology & Hydraulic Analyses

« Characterize watershed

« Evaluate impacts from upstream dams
* Flood routings of existing conditions

« Breach analyses & inundation
mapping
« Analysis of proposed alternatives

Middle Creek Dam PA-637
Watershed & Time of Concentration Map

Legend Scale & North Arrow N
— W E
e St G
s
e 1 inch = 2,500 feet
- 0 1250 250 5,000
CB s e R— - ..
Bacman
Michael Baker August 2023
nnnnnnnnnnnnn

Natural
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Conservation
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nrcs.usda.gov/
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Analyses & Investigations (cont’d)

e A Forested Wetland
.
o . :
gi_ g5 - R
Emergent\Wetland! N

.

. oy 2 ¥ % "\‘

159 - |

'Emergent|Wetland -~ a1
Y6TAcres A e : B o

Emergent{Wetland| i 3

-

.

Environmental Investigation

Wetlands Field Determination
« Land Cover & Soils Mapping =
. Table 1 Walker Lake Dam - Evaluation of Water Quality
« Water Quality Assessment oH Specific Chioride Sulfate
. Conductance (mg/L) (mg/L)
i PNDI |anII'y (umho/cm)
Test Results 5.6 142 5.2 6.1
* T&E Sp@CleS Criteria for Corrosive :atural
. Environment esources.
« Special Concern Resources (PennDOT DM-4 e B TH 130 Conservation
Section D10.7.5.6P) Service
\0’ Is Water Corrosive? No No No No




Cultural Resources Assessment
* Delineated Area of Potential Effects (APE)

*  Pre-historic & historic archaeological sites
»  Historic buildings / structures / districts

+ l|dentified & evaluated below- and above-ground cultural resources

Adams Twp

e —
e —

m—

OFFICE OF HISTORIC PRESERVATION

& 2]

PENNSYLVANIA HISTORIC RESOURCE SURVEY FORM

Box 1026

PA HISTORICAL & MUSEUM COMMISSION Harrisburg, PA 17120

Natural
Resources
Conservation
Service

nrcs.usda.gov/



Walker Lake Dam (PA-637)

Identified Deficiencies for Walker Lake Dam

« The auxiliary (emergency) spillway receives flow from storms less than the
100-year, 24- hour event (7.57)

* The dam over tops during the probable maximum flood (23" in 24 hours)
because the auxiliary (emergency) spillway is not big enough

« The auxiliary (emergency) spillway erodes and breaches the dam during the
probable maximum flood

« Some concrete surfaces in poor condition.
 Wet areas below the dam.
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Alternatives Formulation Process

Alternative Formulation & Evaluation under PR&G Programmatic Alternatives

- Public benefits of alternative are compared to costs (required under PR&G and NEPA)
« Performance against guiding principles * NoAction

« Performance against formulation criteria * Decommissioning the Dam (Dam

Removal) with Non-structural
Measures Downstream (elevate,
relocate, zoning, etc.)

» Structural Rehabilitation to PA Dam
vl Safety & Design Criteria
Requirements, an

o, Suidelines for Water  § | * Locally Preferred (Sponsor’s)
¢ and Land Related gy : .
T Alternative
Implementation Studies
e, - National Economic Efficiency

Planning
May 10, 2018

« Must evaluate ecosystem services (i.e., resource concerns)

Natural
Resources
Conservation
Service

nrcs.usda.gov/
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No Action Alternative
Baseline dam conditions (i.e., no rehabilitation)

Potential dam failure in the long-term due to
aging / structural deterioration

Storm Event Breach (~20” in 24-hour event)

Potential loss of life and property, and
environmental consequences
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No Action Alternative . | : PA637
_ o -~ y : Hydrologic Breach
Risks B - i Inundation Maps
_ \ e Snyder County,
-Loss of Life ' : Pennsylvania

1in = 0.25 miles
0 0125 025 0.5

-Loss of homes and businesses 7 : P .
~130 affected structures | | Legend
~ 11 miles of affected roadway = e T R

Roads

Breach Depth (ft)

[] o-4

SOURCE DATA: INUNDATION AREAS
FOR THE SCENARIOS WERE
DELINEATED USING 1-METER
HORIZONTAL RESOLUTION DEM
TERRAIN DATA, ELEVATIONS
REFERENCE THE NAVD &8 DATUM.

MAPPING LIMITS BASED ON BREACH
SCENARIO BEING WITHIN 1-FOOT OF Natural

CURRENT FEMA EFFECTIVE
REGULATORY 100-YEAR FLOOD Resources

ELEVATION. Conservation

Service
Michael Baker
INTERNATIONAL nrcs.usda.gov/
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Dam Decommissioning Alternative

- Includes Downstream Flood Protection & Alternative Recreation

SCALE IN FEET

¢

Z
483

IRE WITHOUT FEDERAL

=]

ALTERNATIVE 4 - ALTERNATIVE FWOF| (FUTI

INVESTMENT) CONTROLLED

~ 80 structures inundated
~ 8 miles of affected public roadways

ONRCS

Natural Resources Conservation Service
United States Department of Agriculture

||| File Na:

Remove dam

Remove riser, conduit,
and outlet works

Restore/stabilize pre-
existing streambed

Provide alternative
downstream flood
protection (non-
structural)

Provide downstream
recreation.

Decommissioning
Cost Estimate—
$ 6,055,000

Natural
Resources
Conservation
Service
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Non-Structural Measures

 Flood Protection to structures/infrastructure
downstream

* Flood-proof buildings
* Acquire structures or land rights
* Relocate/remove structures

» Upgrade infrastructure

* Amend zoning regulations to address future
floodplain development

Fnrsl floor i
Living area Furnace and other
B utilities relocated to
L& i ‘1‘4 living area or utility
Ground I—]'E' room addition
l A :[ Basement door or
(s d Walkout ongrade : garage door
ol ' . basement : BFE Natural
o8 B0 Resources
Ground Conservation
S = Service
\Qj nrcs.usda.gov/

Photo courtesy of FEMA P-312: Homeowner’s Guide to Retrofitting
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Structural Alternatives

Potential Solutions
«  Widen the ASW
K Raise the crest of Dam

 Correct deficiencies that do not meet NRCS and PA Dam
Safety Standards and Criteria

* In other words, safely pass the required storm flood flow
without overtopping the dam

*  Provide Embankment
Overtopping Protection

EXISTHG GROUND ToP OF RCC EL. 14340
——— TOP OF EMBANKMENT EL. 1436.0

+  Seepage Collection

a7

— L System (e.g., toe drain)
e e e IR «  Slope flattening /
=== ~——— = buttressing (for
ST = L w1 embankment stability)

N

LOW RISK

Natural

Resources
Conservation

Service
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DESIGN OPTION 1 — RAISE TOP OF DAM, RAISE AND ARMOR THE AUXILIARY SPILLWAY
CONTROL SECTION WITH ARTICULATED CONCRETE BLOCKS (ACB)

* Raise top of dam by
average of 1.1 feet

* Raise auxiliary
(emergency) spillway by
1.4 feet, widening it from
170 to 222 feet; armor
with ACBs

* Flatten the downstream
slope of embankment

* Add mid-slope seepage
collection with graded
filters

* Extend conduit 60 feet
and replace outlet works

» Concrete repairs in select

areas
« Estimated Cost —
$ 8,295,000
Natural
Resources
Conservation
Service

nrcs.usda.gov/
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DESIGN OPTION 2 - ARMOR THE EMBANKMENT WITH ROLLER COMPACTED CONCRETE
(RCC), RAISE AND ARMOR THE AUXILIARY SPILLWAY CONTROL SECTION WITH ACBs

Armor the existing
embankment with RCC

Raise auxiliary
(emergency) spillway
and armor with ACBs
(same as Design
Option 1)

Seepage collection
addressed with filter
under RCC

Concrete repairs in
select areas

Estimated Cost —
$ 16,311,000

Natural
Resources
Conservation

Service

nrcs.usda.gov/
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DESIGN OPTION 3 — WIDEN, RAISE, AND ARMOR THE AUXILIARY SPILLWAY CONTROL
SECTION WITH ACBs

* Raise top of dam by
average of 0.1 feet in select
areas; area between ESW
and embankment may
require raising up to 0.6 feet

* Raise auxiliary (emergency)
spillway by 1.4 feet,
widening it from 222 to 305
feet; armor with ACBs

* Flatten the downstream
slope of embankment

* Add mid-slope seepage
collection with graded filters

« Extend conduit 60 feet and
replace outlet works

» Concrete repairs in select
areas

« Estimated Cost —
$ 21,947,000

Natural
Resources
Conservation
Prosmo o Service

T nrcs.usda.gov/

United States Department of Agriculture
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PREFERRED OPTION - RAISE TOP OF DAM, RAISE AND ARMOR
THE AUXILIARY SPILLWAY CONTROL SECTION WITH

ARTICULATED.CONCRETE BLOCKS (ACBs)
W T
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PRINCIPAL SPILLWAY PROFILE
B nrcs.usda.gov/
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Engineer’s Preferred Alternative

Project Costs

Total Project Costs: $ 8,295,000

Annual Project Benefits: $ 79,448
Annual Project Costs: $ 82,950

Benefit-to-Cost Ratio: 0.96

Natural
Resources
Conservation
Service

O

Project Life: 100 years
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Federal / Local Cost-Share

NRCS Cost-Share No Federal Action
« 100% of planning costs * 0% Federal
« 100% of design costs « 100% Local

* 100% of construction engineering &
quality assurance

65% of construction costs

Local Sponsor Cost-Share

« 35% of construction costs (cash
or in-kind credit)

* 100% of permit costs

 100% of land / easement Fee,
acquisition costs S——

Resources

Conservation
Service

nrcs.usda.gov/
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Interim Draft
Supplemental Watershed Agreement No. 05
and Environmental Assessment for the
Proposed Rehabilitation of Walker Lake
Dam (PA-637)

Middle Creek Watershed
Snyder County, Pennsylvania

Prepared By

.ral Rescurcas Conservalion Seriice

pennsylvania

FISH AND BOAT COMMISSION

January 2026

USDA is an equal opporfunity provider and employer.

Plan-ED Project Schedule

Collection and Analysis of Data — 2022-2023

First Public Meeting — February 2023

Formulation & Evaluation of Alternatives — December 2025
Second Public Meeting — January 2026

Preferred Alternative Selected — March 2026

Draft Plan-ED completed — May 2026

Final Plan-ED completed — August 2026

Natural
Resources
Conservation
Service

nrcs.usda.gov/
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Public Discussion and Questions

Summary Of Alternatives

No Action No Rehabilitation and Eventual Dam Failure

Remove Dam to Pre-existing Conditionsand Provide Flood

Deco mmissioning Protection to Structures Downstream

Provide Flood Protection to Downstream Structures and
Infrastructures

Non-structural Alternatives

Correct the Deficiencies and Safely Pass the Required Storm

Structural Rehabilitation c
vent
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Closing Remarks

Mark Buckwalter, PE

Civil Engineer

Natural Resources Conservation Service
O: 717-237-2245
mark.buckwalter@usda.gov

Thanks for your attention, participation, & input.

Natural
Resources
Conservation
Service

O
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