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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Department of
the Army, Office of Chief of Engineers, Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon visual
observations and review of available data. Detailed investigations
and analyses involving topographic mapping, subsurface investigations,
material testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the inspection is
intended to identify any need for such studies which should be per-
formed by the owner.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at
the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability of the dam,
removes the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected under
the normal operating environment of the structure.

It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external factors which
are evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the condi-
tion of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.

The assessment of the conditions and recommendations was made by the
consulting engineer in accordance with generally and currently accepted

engineering principles and practices.
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NAME OF DAM: Minkler Lake Dam
STATE LOCATED: Pennsylvania Availability
COUNTY LOCATED: Susquehanna lAvail anc/or
STREAM: Apalachin Creek Dist Special
SIZE CLASSIFICATION: Small
HAZARD CLASSIFICATION: Significant
OWNER: Mr. Mario Roma and Mr. Asa B. Chilson
DATE OF INSVCTION: March 24, 1981 and April 30, 1981

ASSESSMENT: Based on the evaluation of existing conditions, the condition
of Minkler Lake Dam is considered to be poor. This dam appears to be
essentially abandoned and is not being maintained. Upstream and downstream
faces are covered with thick brush and trees. Th.e upstream face of the
dam lacks erosion protection and significant shoreline erosion exists at
various sections along the upstream face. Operating equipment for the
low level outlet pipe has collapsed and is not functional. Concrete in
the spillway wing walls have deteriorated, requiring repairs.

The spillway capacity was evaluated according to recommende riteria and
and found to be inadequate. According to the recommended crie ria,
small dams in the significant hazard category are required to pass from
the 100-year flood to one-half the Probable Maximum Flood (PMF). In
view of the potential downstream damage, one-half PMF was selected as
the spillway design flood. The flood discharge capacity was evaluated
according to the recommended procedure and was found to pass the 100-year
flood and 30 percent of the PMF without overtopping the dam. Because
the flood discharge capacity of the dam is less than the spillway design
flood of 50 percent of the PMF, the spillway is classified to be inadequate.

The following recommendations should be implemented as soon as possible
or on a continuing basis.

1. Trees and brush should be removed from the dam
and erosion protection should be provided on the
upstream face. The crest of the dam should be
surveyed and low areas should be filled to design
elevation.

2. The low level outlet facilities should be repaired
and restored.
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Assessment - Minkler Lake Dam

3. Around-the-cluck surveillance should be provided

during unususlly heavy runoff and a formal w..rning

system should be developed to alert trne downstiear

residents in the event of an emergen,:y.

4. The owner should develop a formal operating and

maintena,,ce plan for the da'm, inspect the dam

regularly and perform necessary maintenance.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

MINKLER LAKE DAM
NDI I.D. PA-0052
DER I.D. 058-026

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. The inspection was performed pursuant to the
authority granted by The National Dam Inspection Act, Public Law
92-367, to the Secretary of the Army, through the Corps of Engineers,
to conduct inspections of dams throughout the United States.

b. Purpose. The purpose of this inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. Minkler Lake Dam consists of a concrete
ogee-type gravity spillway structure flanked by earth embankments on
each side. The dam is approximately 600 feet long with a maximum height
of II feet from the downstream toe and a crest width of 6 to 8 feet.
The upstream face generally has a I horizontal to I vertical slope, but
is locally steeper at various sections due to shoreline erosion. The
downstream slope is about 2 horizontal to 1 vertical. The upstream
face, crest and downstream face are covered with brush and large trees.
The flood discharge facilities for the dam consist of an overflow
spillway located near the left abutment (looking downstream). The
spillway is a 65-foot-wide ogee-type concrete overflow section. The
spillway discharges into a plunge pool at the toe of the dam, which in
turn discharges into the natural streambed. The outlet facilities
consist of a 24-inch-diameter corrugated metal pipe extending through
the embankment to the left of the spillway. The flow through the outlet
pipe is controlled by a gate at the upstream end of the pipe. This
outlet facility constitutes the emergency drawdown system for the
reservoir.

b. Location. Minkler Lake Dam is located across Apalachin Creek,
two miles upstream from the central part of Apalachin Township,
Susquehanna County, Pennsylvania (N41" 57.7', W76" 06.1'). Plate I
illustrates the location of the dam.

c. Size Classification. Small (based on 11-foot height and 568
acre-feet storage capacity).

d. Hazard Classification. The dam is classified to be in the
significant hazard category. Downstream from the dam, Apalachin Creek



flows through a vide floodplain for about two miles, then flows under
a highway bridge on State Route 858 in Little Meadows. All structures

located on the floodplain along this reach are approximately 10 feet or

more above the streambed. It is estimated that a failure of this dam

might damage State Route 858 and cause property damage in Little Meadows.

Loss of a few lives is considered possible in this area.

e. Ownership. Mr. Mario Roma, 325 Sky Island Drive, Endicott,

New York 13760 and Mr. Asa B. Chilson, 3001 Wayne Street, Endwell,

New York 13760.

f. Purpose of Dam. Recreation.

g. Design and Construction History. The dam was designed by

Mr. C. P. Allen of Tunkhannock, Pennsylvania, and constructed by the

owmer, with completion in 1952. The remains of an old earth dam existing
at the same location was incorporated into the 1952 construction.

h. Normal Operating Procedure. The reservoir is normally main-

tained at the spillway crest level (Elevation 1150, USGS Datum), leaving
4.3 feet of freeboard to a low area at the top of the dam at Elevation

1154.3. All inflow occurring when the reservoir level is at the spillway

crest elevation or above is discharged over the uncontrolled spillway.

1.3 Pertinent Data. Elevations referred to in this and subsequent
sections of the report were calculated based on field measurements,

assuming the crest of the spillway to be at Elevation 1150 (USGS Datum),
which is the elevation interpolated as the normal pool elevation
fro= the USGS 7.5-minute Friendsville quadrangle.

a. Drainage Area 3.3 square miles

b. Discharge at Darn Site (cfs)

Maximum known flood at dam site Unknown

Outlet conduit at maximum pool Unknown
Gated spillway capacity at maximum pool Not applicable
Ungated spillway capacity at maximum pool 2318

Total spillway capacity at maximum pool 2318

C. Elevation (USGS Datum.) (feet)

Top of darr. 1154.3 (low sp':)
1156 (as designc.

Maximum pool 1154.3
Normal pool 1150.0

Upstream invert outlet works Unknown

Downstream invert outlet works 1143

Maximum tailwater Unknown

Toe of darn 1143
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d. Reservoir Length (feet)

Normal pool level 3200

Maximum pool level 4100

e. Storage (acre-feet)

Normal pool level 243

Maximum pool level 568

f. Reservoir Surface (acres)

Normal pool level 56.0

Maximum pool level 73.8

g. Dam

Type Earth embankment
with concrete
gravity spillway.

Length 600 feet
Height 11 feet

Top width 6 to 8 feet
Side slopes Downstream:

2H:lV;
Upstream: Not

determinable

Zoning No

Impervious core Unknown
.Cutoff Unknown

Grout curtain No

h. Regulating Outlet

Type 24-inch-diameter
corrugated metal
pipe

Length 73_ feet (measured
from design drawings)

Closure 24-inch gate valve

Access None

Regulating facilities Gate valve

i. Spillway

Type Ogee-type concrete
struct ure

Length 65 feet (perpendi-
cular to flow)

Crest elevation 1150.0 (low flow)
Upstream channel Lake
Downstream channel Earth channel

3



SECTION 2
DESIGN DATA

2.1 Design

a. Data Available. The available data consist of files provided
by the Commonwealth of Pennsylvania, Department of Environmental Resources
(PennDER), which contain design drawings, correspondence and inspection
reports.

(1) Hydrology and Hydraulics. No original hydrology and hydraulic
design data are available for the dam. A Commonwealth of Pennsylvania
report entitled "Report Upon the Application of Mario Roma and Asa B.
Chilson," dated February 14, 1951, contains the criteria used to size the
spillway.

(2) Embankment. The available information consists of design
drawings.

(3) Appurtenant Structures. The available information consists of
design drawings.

b. Design Features

(1) Embankment. Plate 2 shows the location of the dam and the
plan of the reservoir. As shown in Plate 3, the earth-fill sections of
the dam were to be a homogeneous impervious fill. Material was to be
placed in horizontal layers eight inches thick and well compacted. No
internal drainage system was incorporated in the embankment design.

The embankment was designed to have a slope of 2 horizontal to I vertical
both upstream and downstream.

(2) Appurtenant Structures. The appurtenant structures consist
of the concrete ogee-type spillway and the outlet works. Details of the
spillway are shown in Plates 3 and 4. The overflow section of the
spillway is 65 feet wide. As shown in Plate 4, an earth fill was pla:ed
on the upstream side of the concrete spillway. The spillway foundation
is shown to be founded on hardpan with a two-foot-wide wall three feet
deep in the center of the foundation.

The outlet works consist of a 24-inch-diameter corrugated metal pipe
encased in concrete. The upstream end of the pipe is equipped with a
concrete intake structure. Flow through the pipe is controlled by a gate
located at the upstream end of the pipe.

c. Design Data

(1) Hydrology and Hydraulics. A Commonwealth of Pennsylvania
report entitled "Report Upon the Application of Mario Roma and Asa B.
Chilson, dated February 15, 1951, indicates that the spillway was sized

4
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to pass a discharge of 2820 cfs with the water level at the designed top
of the dam.

(2) Embankment. No engineering data are available on the design
of the embankment.

(3) Appurtenant Structures. No engineering data are available
on the appurtenant structures.

2.2 Construction. Very little information is available concerning
construction of the dam. Two state memorandums concerning inspec-
tion of the dam during construction, dated December 7, 1951 and Hay 5.
1952, by W. W. Gruber, cite evidence of poor embankment construc-
tion. The embankment width was designed to be 10 feet, but field
measurements indicate a width varying from 6 to 8 feet.

Available records indicate no major postconstruction work was performed
other than repairs which were made to correct cracks and deterioration
of the concrete in the spillway.

2.3 Operation. There are no formal operating records maintained
for the dam.

2.4 Other Investigations. The available information indicated no
investigations other than the periodic inspections conducted by the
state. The last state inspection was conducted in 1965.

2.5 Evaluation

a. Availability. The available information was provided by
the Commonwealth of Pennsylvania, Department of Environmental Resources.

b. Adequacy

(1) Hydrology and Hydraulics. The available information is
limited. Only the watershed area and design discharge capazity of the
spillway are reported.

(2) Embankment. Other than design drawings, no information is
available to assess the adequacy of the design of the dam.

(3) Appurtenant Structures. Review of the design drawings indi-
cates that, as designed, no significant deficiencies exist that should
affect the overall performance of the spillway.

5



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The onsite inspection of Minkler Lake Dam consisted
of:

1. Visual inspection of the embankment, abutments,
and embankment toe.

2. Visual examination of the spillway and its components,
the downstream end of the outlet pipe, and the outlet
works control structure.

3. Evaluation of downstream area hazard potential.

The specific observations are illustrated in Plate 5.

b. Embankment. The general inspection of the embankment
consisted of searching for indications of structural distress, such
as cracks, subsidence, bulging, wet areas, seeps and boils, and
observing general maintenance conditions, vegetative cover, erosion,
and other surficial features.

In general, the condition of the embankment is considered to be poor.
The upstream area, crest and downstream face are covered with brush and
large trees. The upstream face lacks erosion protection and significant
shoreline erosion exists at various locations. At some sections the
upstream slope is essentially vertical.

The top of the dam was surveyed relative to the spillway crest elevation
and was found to have some vertical irregularities. While the design
freeboard for the dam was six feet, the field survey indicated a freeboard
of 4.3 feet between the low spot of the embankment and the spillway
crest. Plate 6 shows the dam crest profile.

c. Appurtenant Structures. The appurtenant structures were
exatined for deterioration or other signs of distress and obstructions
that would limit flow. In general, the structures were found to be in
fair condition. While the concrete surfaces on the spillway wing walls
have deteriorated, the concrete in the overflow is in fair condition.
The outlet pipe gate hoist structure has collapsed and is not functional.

d. Reservoir Area. A map review indicates that the watershed is
predominantly wood and swamplands. A review of the regional geology
is included in Appendix G.

e. Downstream Channel. Below the dam, the stream flows through a
wide valley for about two miles where it flows under a highway. Further
description of the downstream conditions is included in Section 1.2 d.

6



3.2 Evaluation. In view of significant shoreline erosion along the
upstream face and due to the presence of thick brush and large trees on
the upstream area, crest and downstream face of the dam, the condition of
the dam is considered to be poor, requiring repair and restoration. The
outlet pipe gate operating equipment has collapsed, also requiring repair
and restoration.
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. There are no formal operating procedures for the
dam. The reservoir is normally maintained at the spillway crest level
with excess inflow discharging through the uncontrolled spillway.

4.2 Maintenance of the Dam. The maintenance condition of the dam is
considered to be poor. It appears that no attempts have been made to
clear the brush and trees from the embankment. It also appears that no
attempts have been made to alleviate shoreline erosion problems along the
upstream face of the embankment or to repair the concrete deterioration
on the spillway wing walls.

4.3 Maintenance of Operating Facilities. The only operating facility
for the dam is the 24-inch sluice gate valve on the outlet pipe. The
operating equipment has collapsed and is not functional.

4.4 Warning System. No formal warning system exists for the dam.
Telephone communication facilities are available via residences near the
dam site.

4.5 Evaluation. The maintenance condition of the dam and the operating
facilities are considered to be poor. It appears that no attempts have
been made to maintain the dam or the operating equipment. Restoration
of the concrete in the spillway structures, clearing of brush and trees
from the dam, correction of upstream erosion problems and evaluation of
the operational condition of the outlet facilities are required.



SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Minkler Lake Dam has a watershed area of 3.3
square miles and impounds a reservoir with a surface area of 56.0
acres at normal pool level. Flood discharge facilities for the dam
consist of a concrete ogee-type spillway structure. Based on the
available head relative to the low spot on the right embankment, the
capacity of the spillway is estimated to be 2318 cfs with no freeboard.

b. Experience Data. As previously stated, Minkler Lake Dam is
classified as a small dam in the significant hazard category. Under
the recomended criteria for evaluating emergency spillway discharge
capacity, such impoundments are required to pass flows between the
100-year flood and one-half of the PHF. In view of the potential
downstream damage, one-half PIF was selected as the spillway design
flood.

The P.F inflow hydrograph for the reservoir was determined utilizing
the Dam Safety Version of the HEC-1 computer program developed by
the Hydrologic Engineering Center of the U.S. Army, Corps of Engineers.
The data used for the computer analysis are presented in Appendix D.
As determined by the computer program, the one-half PMF inflow hydrograph
has a peak of 3523 cfs. The 100-year flood peak was determined according
to the recommended procedure and was found to be 2030 cfs. Computer

input and a sumary of computer output and 100-year flood calculations
are included in Appendix D.

c. Visual Observations. On the date of inspection, no conditions
were observed that would indicate that the spillway capacity would be
significantly reduced in the event of a flood.

d. Overtopping Potential. The available spillway capacity was
found to be sufficient to pass the peak of a 100-year flood. Various
percentages of the PMf inflow were routed through the reservoir and it
was found that the dam can pass 30 percent of the PMF without overtopping
the dam. For 50 percent of the PMtF, it was found that the low area on
the right embankment would be overtopped for a duration of 2.8 hours with
a maximum depth of 0.7 foot.

e. Spillway Adequacy. Because the spillway cannot pass the
recommended spillway design flood of one-half PMF without overtopping

the dam, the spillway is classified to be inadequate.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, significant shoreline
erosion exists along the upstream face of the dam and the embankment is
covered with brush and large trees. These conditions may affect the
integrity of the embankment if not adequately corrected.

(2) Ap'jrtenant Structures. No signs of distress were noted that
would affect the stability of the appurtenant structure at this time.

b. Design and Construction Data

(I) Embankment. The available design and construction information
does not provide any quantitative data to aid in the 'assessment of
stability. However, as previously noted, field observations did not
reveal any signs of distress that would significantly affect the stability
of the embankment at this time and none were reported in the past.
Therefore, based on visual observations, the static stability of the
embankment is considered to be adequate.

(2) Appurtenant Structures. Other than design drawings, no design
and construction data exist for the appurtenant structures. Review of
these drawings indicates that there are no apparent structural deficien-
cies that would significantly affect the performance of the appurtenant
structures.

c. Operating Records. None available.

d. Postconstruction Changes. It is reported that repairs were
made to the training walls of the spillway. These modifications are
not considered to affect the structural stability of the dam.

e. Seismic Stability. The dam is located in Seismic Zone 1,
and based on visual observations, the static stability of the dam is
considered to be adequate. Therefore, based on the recommended criteria
for the evaluation of seismic stability of dams, the structure is
presumed to present no hazard as a result of earthquakes.

10



SECTION 7
ASSESSMENT AND RECOMMENDATIONS/PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that Minkler Lake
Dam is in poor condition. There is significant erosion along the upstream
face due to wave action and lack of erosion protection and the dam is
overgrown with brush and large trees. It is considered possible that the
integrity of the dam may be significantly affected if these conditions
are not corrected. The low level outlet facilities were found to be
nonfunctional.

The spillway was evaluated according to the recommended procedure and
was foLnd to pass 30 percent of the PMF without overtopping the dam.
This capacity is less than the spillway design flood of one-half PMF.
Therefore, the flood discharge capacity is classified to be inadequate.

b. Adequacy of Information. The available information, in conjunc-
tion with visual observations, is considered to be sufficient to make a
Phase I evaluation.

c. Urgency. The following recommendations should be implemented

as soon as possible or on a continuing basis.

d. Necessity for Additional Investigations. None required.

7.2 Recornendations/Remedial Measures. It is recommended that:

1. Trees and brush should be removed from the dw-a
and erosion protection should be provided on the
upstream face. The crest of the darn should be
surveyed and low areas be filled to design
elevation.

2. Tre low level outlet facilities should be repaired
and restored.

3. Around-the-clock surveillance should be provided
during unusually heavy runoff and a formal warnine
system should be developed to alert the downstream,
residents in the event of an emergency.

4. The owner should develop a formal operating and
maintenance plan for the dam, inspect the dart
regularly and perform necessary maintenance.

II



APPENDIX A

CH ECKLIST
v: S1AL INSPECTI10:

PHA.SE I



Il~
z

~c

U: LL:
< t-

cC3 trC

Z- - --- 1

z CY -0 0

L L:Z L-
C. - ,-en

L;- <* O. C
< .< GO

- >- -Lt -o.

I- L-

7r II

LL: C-

V.

0=0



-4 4. -0

u "

a) 0 0 c

IV I.0 = X

4 J4J 0
12. 0

a- s4

cc = 0
L;:l ) -4 5..

0, 0.

- z (V

Zcr.Z a)c0
-<' 0 4) 0 Q

-~ .05.

z U:

t--

V. C
-3 -3

trl -. oe



I-

C

E

C

K-.1

LL

E .

&7- Z C

7 C-

V. V.

° i..2 -

V. C.



C7C

z -

" -

sw
40
>J

C-v

CAj

Lr

-~U.,

Lr..

E-

C6

ccC

be- &' L7

V . t7 t



I-
C

zr-

.Ld

.° C

' .2-

V C.-

- z I



C-

z

CC

I- <

- Cc
>- - ~



II-

c :9



Ii'

2

z
0-
C

L

I-

Lt.

-V

rJ~
CJ

0

z -,

0-
L. ~

Z.r *~-
- ~ x Ca~

C.
I C

C-
:t.

L

C

I.-

C
F -

-I C LI.

F

- F
C

I-
- V. V.



E C

C.

w zz
<- I

r- - 0 -l

7 - tr

> CC ILC



APPENDIX B

CH ECKI ST
ENGINEERING DATA

DESIGN, CONSTRUCTION, OPERATION
AND HYDROLOGIC AND HYDRAULIC

PHASE I



I c

06

2: 0

z .6)

C C'4

a-o

LLr

c L7

C- r0r-L

.c LP4

L: 7-



CL

r--

cc V
c z

g-z *

>0 -r

L) Ct
< F0

L, c v C

P-
SK at

< LL



Uy,

I-- C z L

W

tr-

9-

ac:

ix -

tr.t

tr.t

ccc
9L. cc



0

j. C.
-z V- 1

0 0 a

-zz

LCL

C c

0- CL

- w- Z ,
LL:-

z z

4C9L V 1

2: C



CHECKLIST
ENGINEERING DATA

HYDROLOGIC AND HY DRAULIC

DRAINAGE AREA CHARACTERISTICS: 3.3 square miles (heavily wooded vatershed)

ELEVATION. TOP OF INORM AL POOL AND STORAGE CAPACITY: 1150 (243 acre-feet)

ELEVATION, TOP OF FLOOD CONTROL POOL AND STORAGE CAPACITY: 1154.3 (%6P_cre-feet)
ELEVATION, MAXIMUM DESIGN POOL: I15,60

ELEVATION, TOP OF DAM: 1154.3

SPILLWAY:

a. Elevation 1150±

b. Type Ogee concrete overflow section

c. Width 65 feet (perpendicular to flow)

d. Length 5 feet at base

e. Location Spillover Npar left abutmPnt

f. Number and Type of Gates None

OUTLET WORKS:

a. Type 24-inch corrugated metal Dine

b. Location Near left abutment

c. Entrance Inverts Unknown

d. Exit Inverts 1143.0-I

e. Emergency Drawdown Facilities 24-inch corrugated metal pine

HYDRO.>TEOROLOGICAL GAGES:

a. Type None

b. Location None

c. Records None

l : MlY NONDA-':AGING DI SCHARGE: Unknown

Page B5 of 5
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LIST OF PHOIu;RAPHS
MINKLER LAKE DAM

NDI I.D. NO. PA-0052

MARCH 24, 1981

PHOTOGRAPH NO. DESCRIPTION

I Dam crest (looking west).

2 Dam crest (looking north).

3 Upstream face.

4 Outlet pipe stem.

5 Ogee spillway (looking upstream).

6 Ogee spillway (right abutment).

7 Right abutment cutoff wall and

dam crest low spot.

8 House and trailers along Apalachin

Creek (approximately 0.8 mile
downstream from dam).
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APPENDIX D

HYDROLOGY AND HYDRAULICS ANALYSES



MYDROLOCY AND HYDRALLIC ANALYSIS
DATA BASE

NM Of DM. Hinkley Lake ban

PItOAILF MAIIVM PRECIPITATION (PIP) * 22.2 IMCHES,'24 HOURS

STATIO 2 23

Klnkler
Station Description Minkler Lake Lake Da

Drainage Area (square miles) 3.3 -

Cumulative Drainage Area 3.3 3.3
(square miles)

Adjustment of PIMF for

Drainage Area (:)
(1 )  

952 m

6 koern 117 -

12 Hours 127

24 Hours 136 -

48 Hours 142

72 Hours 145

Snyder Hydrograph Parmeters

Zone't )A -

C, ', 0.6:2.50 -

L (miles
'
"' 3.13 m

Lea (miles)', 1.08 -

tp - C,(L L..)
0 - 3  

(hours) 2.16

Spi1i-a8 Data

Cres, Leng!. (ft - 65.0

Freetos-e ff. -.

Lszharfe Coeficie-t -4.

Exoe-- 1.5

(1)HWvdr~me:e-rolo ca: Re-r- 40, L.S. weather bureau, 19C5.
(:)Hydrclog~cal Zone defined by Corps of Engineers, Baltimore Diatricc, for determining Snyder's

Coetfic~ents (C, and COf.
(3'Snvder 'a Coeffic:eets.

L - Leengr of longes: water course from ou:et to basin divide

L, - Le-.e- of wae, zouroe fro =o e, tc point opposi:e the centroid of draLnag area.

ST(CrAf VS. ELEVAT:
i ~ELE A- :"-!, am, FEE: AY, -; 'A' STOkA,

(aeres ' (a) c re- e t 
2  

(acre- e

( ! aniawtered from USCS maps.

Lstimate lar, botto le-,

PA.' i



in

~.1 0 in

CL . 0-- Lr

='. - in
Co

0

0c~ r on
-in

. C 0- 00.0 - 0 00

~0 L
sCL. Z 7I.0~-

0- .0 Z F
r0 -coi

0 m c%

IU 0 0 0>
cz ,. C- zv'-

mci .0* -0 tr 0 b

CvCN

MN c 0 4

7~ CM-

Cfl.N
o-o 0z 2- conZ

0 . 0at -o
.... 0 -00V

Z m0

0 >0 C ~ .

00-ce

*m w Oll4 -c . - r 4KMV -0m 0r

OC4(0-r -- - ---- mv vv

SIS*( EO )II)**0Q



0- 0 ry
- 0

w r' o L

NO Z

I-- 0

IZ -r

4 -4

- N j

O L



Iw
Lf000000000
~t000000000

t.0000000o00

ELI.

V000 0~0~~rv

> >.0

IL

0 0 
ee

rr r

.1m.n1,O
c- N ' r .D 0 N C.~rua 6n

or 00 -NOZ

CL0



CONSULTING ENGINEERS. INC.
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Chkd. By-..Date FfcoDt ?rAk'hsCI4AR,6i- Proj. No. go -6 s

-Rkob PGAK -bISC4A-(r.E a y' P--RC-sSliQ? E&&AT/Of4S

REF9ZeA- l.LI PPO, ZZ- 1 IL0D5r~ 1 PJE4JSyLVA41JA
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oF TWE /AJ~rJO-0R 4SOL&:4eA- .5U&Vr=, OC.TO'A 1q 7 7

FPZM PLATE. I OF le=ZFh~0C-~ tv.g.L Am-gr D*r4 i.5 LL'cAT&z

014 CLOW 7W. k~c2") SA& d) F:~

go *A6$IP4' SrAln70MS W(T'q 14J 7YIS ,Z&4ec'tJ -ME~ FfoD A4-k

Di-scAP-rss.,QT AS ci4OcAJbOlJ Pd, oF RCFZ&NrvC-'=) APe

ZE TEZA 41 J~ --! F=6LLOLO&s.

TC A xwere A= veA.eDA
T~ ~ ~ 3, 3 -5.M /

R- RE 6 P- C- .iO'J C-,O&'.

REOUE4C Qf~ E-s eopj C0 eF1 ( &tJT S

TC-_________ 5;+,,dArd. Grr C-f 5

Ic' 240 0-78Z 6Y:t (/
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So 446 0--7s4 I90t /0?
lao564 0-744 L ./,37/

PACE D5 OF 7



m -7

CONSULTING ENGINEERS. INC.

By Z22.......Date 4ZtSubject k&Aff- ,r; k -Sheet No....Lof 2...
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APPENDIX E
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APPENDIX F

REGIONAL GEOLOGY



REGIONAL GEOLOGY

MINKLER LAKE DAM

The Minkler Lake Dam is located in the glaciated low plateaus section of
the Appalachian Plateau physiographic province, characterized as a
mature glaciated plateau of moderate relief.

The geologic structure consists of a series of northeast trending folds
(approximately N70"E) which plunge gently to the southwest. The dip
of the limbs of the folds in the vicinity of the Minkler Lake Dam is less
than two degrees, with the southeast limb slightly steeper than the
northwest limb. The dam is located south of the Windham Syncline. In
general, the discontinuity trends are northeast and northwest.

The stratigraphy consists of glacial till which will range in thickness
from very thin to approximately 200 feet. The glacial till is underlain
by the Devonian Chemung Formation, which is approximately 380 feet thick
in this area. The Chemung Formation is marine in origin, consisting of
interbedded green-gray sandstone, sandy shale and shale. The shale
strata tend to weather rapidly when exposed.
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