
AD-AOSl 547 DIAPPOLONIA CONSULTING ENGINEERS INC PITTSBURGH PA F/G 13/13
NATIONAL DAM INSPECTION PROGRAM. TODD SPRING RESERVOIR (NbI I0 -ETCIu)
1'60 L D ANDERSON DACW31-80-C-0022

UNCLASSIFIED NI.



au&;1. 11

111. 1 6

IIII

MICROCOPY RESOLUTION TEST CHART
NATONAL BUREAU OF STANOARDS-1963-A

pm



-- - - - - - - - -

SUSQUEHANNA RIVER BASIN
UNNAMED TRIBUTARY OF RAYSTWN BRANCH JUNIATA RIVER

BEDFORD COUNTY

ID~IPENNSYLVANIA ix

S(NDI1D k024

t, __HASE I~SPECTION kEPORT

NATIONAL DAM INSPECTION PR6 RAM

Kt9LK

C-, ~~~~2 o' DEtTIN tFTEAM

Publi reeedia . t

LDALTIM REP ARYLD F 21203 ow

= lip, BATIMON ISTIT COS ENGINEERS

10 DUFF ROAD
PITTSBURGH, PA. 15S23S

- -Cal-



PREFACE

This report is prepared under guidance contained in the Recomended
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
performed by the owner.

In reviewing this report, it should be realized that the reported
condition of the dm 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
condition 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.

I Tis ecnbelt sbeen aipprovedfor publle reljese cmd sale; ll

_ _ _ _ _ _ _



PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Todd Spring Dam
STATE LOCATED: Pennsylvania
COUNTY LOCATED: Bedford
STREAM: Unnamed tributary of the Raystown Branch of the Juniata River
SIZE CLASSIFICATION: Small
HAZARD CLASSIFICATION: High
OWNER: Borough of Bedford
DATE OF INSPECTION: November 19 and December 12, 1979

ASSESSMENT: Based on the evaluation of the existing conditions. the
condition of the Todd Spring Dam embankment is considered to be
good. However, due to the seriously inadequate spillway capacity,
the dam is classified to be unsafe/nonemergency.

Field observations indicate that the dam crest and the center of the
embankment have settled relative to the abutments. The crest
elevations range between 1.5 feet above the spillway crest level at
the center of the embankment and 3.8 feet above the spillway crest
level near the right abutment. The remaining portions of the
embankment and the spillway structures were found to be in good
conditi6n, revealing no signs of distress.

The flow through the outlet pipe is controlled by a valve located
downstream of the dam which causes the pipe to be under pressure
through the embankment. Because no information is available on the
manner in which the pipe through the embankment was constructed,
concern exists an to the effect of a rupture of this pipe om the
embankment stability. Therefore, the owner should develop a mans
for upstream control.

The flood discharge capacity of the dAs was evaluated according to
the recommended procedure and was found to pass less then 20 percent
of the probable maximum flood (P1F). Therefore, according to the
reconmended criteria, the flood discharge capacity of the dam is
classified to be inadequate. Because the capacity of the spillway
is less than 50 percent PMF and because the overtopping of the
embankment is likely to lead to a breach failure, significantly
increasing the downstream damage potential, the spillway is clas-
sified to be seriously inadequate. However, it was noted that
filling of the low areas on the crest of the dam would increase

* spillway capacity to about 50 percent 1M.

. • The following recomendations should be implemented immediately or
on a continuing basis:
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ti,1. The owner should immediately retain a
professional engineer to initiate additional
studies to mre accurately ascertain the
spillway capacity and the nature and extent
of improvements required to provide adequate
spillway capacity. Filling of the low areas Acos,31±0par
on the crest of the dam should be considered
in conjunction with this investigation. DO

2. The structural integrity of the outlet Lubun ti Cetj b.
pipe through the embankment should be
investigated and a means for providing B
upstream control on the outlet pipe should B y..
be developed. srht&

3. The operational condition of the outlet
p.works sluice gate should be evaluated and I r-ai hi/or

necessary maintenance performed. Da 1  special

4. The upstream face of the dam should be 1 /K
provided with adequate erosion protection o0
avoid shoreline erosion.

5. Around-the-clock surveillance should be
provided during unusually heavy runoff and a
formal warning system developed to alert the
downstream residents in the event of emergencies.

6. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
per formed.

I ie

Lawrence D. Andersen, P.E.
Vice President

~o~WE1~ %January 28, 1980
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PHASE I REPORT

NATIONAL DAN INSPECTION PROGRAM
TODD SPRING DAM
NDI I.D. PA-241
DER I.D. 5-6

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authorit. The inspection was performed pursuant to the
authoritylgranted 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 consitutes a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. Todd Spring Dam consists of an
earth embankment approximately 625 feet long with a maximum height
of 32 feet from the downstream toe. The crest width is variable and
ranges from 50 feet near the left abutment to about 30 feet at the
center of the embankment. The downstream face of the dam is covered
with well established grass and is on a slope of approximately 1-1/2
horizontal to 1 vertical. Flood discharge facilities for the reser-
voir consist of a concrete overflow structure located near the right
abutment (looking downstream). The spillway overflow structure dis-
charges into a stone paved channel which terminates approximately
75 feet downstream from the control point. This channel, in turn,
discharges into an earth channel. As far as could be determined
from visual observations, the outlet works consist of a 18-inch
cast-iron pipe through the embankment with flow controlled by valves
in the valve chamber near the downstream toe of the dam. An 18-inch
blow-off valve on the outlet pipe constitutes the emergency drawdown
facility for the reservoir.

b. Location. Todd Spring Dam is located approximately one
mile west of Bedford in Bedford Township, Bedford County, Pennsyl-
vania. The dam is located across an unnamed tributary of the
Raystown branch of the Juniata River approximately one mile upstream
from its confluence with the Juniata River (Plate 1).

c. Size Classification. Small (based on 32-foot height and 85
acre-feet storage capacity).

IN
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d. Hazard Classification. The dam is classified to be in the

high hazard category. The Bedford County fairgrounds and urban
residential areas are located approximately 1/2 mile downstream from
the dam. It is therefore estimated that failure of the dam would
cause large loss of life and property damage in these areas.

e. Ownership. Bedford Borough (address: Mr. James Montgomery,
Borough Manager, Bedford Borough, 244 West Penn Street, Bedford,
Pennsylvania 15522).

f. Purpose of Dm. Water Supply.

g. Design and Construction History. According to a state report
dated June 27, 1916, the dam was constructed in about 1898 by Mr. John
W. Ruthford, a general contractor from New York City.

h. Normal Operating Procedure. The reservoir is normally main-
tained at the crest level of the uncontrolled spillway. The inflow
occuring when the lake is at or above the spillway crest level is
discharged through the uncontrolled spillway.

1.3 Pertinent Data

a. Drainage Area 0.6 square miles

b. Discharge at Dam 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 maxium pool 220(I0
Total spillway capacity at maximum pool 220

c. Elevation (USGS Datum) (feet)

Top of dam 1225.5 (measured
low spot)

Maximum pool 1225.5
Normal pool 1224
Upstream invert outlet works Unknown
Downstream invert outlet works Unknown
Streambed at center line of dam 1190+
Maximum tailwater Unknown
Toe of dam 1193+

, lSee Appendix D, Page DI of 4, line outflow.
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d. Reservoir Length (feet)

Normal pool level 500

Maximum pool level 550+

e. Storage (acre-feet)

Normal pool level 76

Maximum pool level 85

f. Reservoir Surface (acres)

Normal pool level 3.7

Maximum pool level 4+

S. Dam

Type Earth

Length 625 feet

Height 32 feet

Top width 30 to 50 feet

Side slopes Downstream:
1-1/2H:lV;

Upstream: 2H:IV(l)

Zoning Unknown

Impervious core Unknown

Cutoff Unknown

Grout curtain Post-Construc-
tion Grouting
in 1920 and 1961

h. Regulating Outlet

Type 18-inch cast-
iron pipe

Length Unknown

Closure Gate valve at
downstream end

Access Valve chamber

Regulating facilities Gate valve

i. spillway

* Type Concrete over-
flow section

(1)Estimated.

• / '3
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Length 54. feet (perpen-
dicular to flow)

Crest elevation 1224
Upstreaa channel Lake
Downst ream channel Stone paved

trapezoidal
channel

N4



SECTION 2
DESIGN DATA

2.1 Design

a. Data Available. The available data consist of files
provided by the Commonwealth of Pennsylvania, Department of Environ-
mental Resources (PennDER) which contain correspondence and inspection
reports and several plans obtained from the owner's records.

(1) Hydrology and Hydraulics. No design information is available.

(2) Embankment. No information is available on the original
design and construction of the dam. Available information consists
of past inspection reports and correspondence describing the post-
construction work undertaken in 1920 and 1961.

(3) Appurtenant Structures. No information is available on the

design of the appurtenant structures.

b. Design Features

(1) Embankment. A 1916 state report indicates that the dam
(Plate 2) was built in about 1898. The same report indicates that
there was no design and construction information available for the
dam. In this report, extensive seepage was reported along the
entire downstream toe of the dam, attributed to lack of an effective
cutoff wall or to the failure in obtaining a proper bond between the
subsurface soil and the base of the embankment during construction.
Subsequent correspondence indicates that in 1920 a grouting program
was undertaken to control seepage through the dam and its foundation.
This grouting program appears to have consisted of drilling, pressure
testing, and grouting six holes drilled through the crest of the dam
into its foundation. Upon the completion of this 1920 grouting
program, additional grouting consisting of approximately 100 holes
was recommended. However, the available records do not indicate
whether this additional grouting program was undertaken. Avail-
able information indicates that in 1961 a second grouting program
was undertaken to control the seepage through the embankment. In
this grouting program, which was conducted under the supervision of
Pride Engineering Associates of Pittsburgh, Pennsylvania, a total of
290 holes were drilled and grouted. Subsequent inspection reports

* indicate that this grouting program was successful in stopping the3leakage through the embankment.
(2) Appurtenant Structures. The appurtenant structures consist

of a combined emergency and primary spillway located on the right

( ,5
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abutment and outlet works. The spillvay is comprised of a concrete
overflow section, a stone paved discharge channel which terminates
approximately 75 feet downstream from the overflow structure. A
54-foot-wide concrete overflow section is 1.5 feet below the low
spot on the crest and constitutes a sharp crested hydraulic control
section.

The outlet works for the dam consist of an 18-inch cast-iron combined
supply and blow-off line and the valve chamber at the toe level of the
dam. No design information is available on the details of the construc-
tion of the outlet pipe through the embankment. Flow through the outlet
pipe is controlled by the valves in the valve chamber.

c. Design Data

(1) Hydrology and Hydraulics. No design data are available.

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

(3) Appurtenant Structures. No design information is available
on the appurtenant structures.

2.2 Construction. According to a 1916 state report, the dam was
constructed in about 1898 by Mr. John W. Ruthford, a general contractor
from New York City. No other information is available on the construc-
tion of the dam.

Other than the two grouting programs undertaken in 1920 and 1961,
respectively, available information indicates no other major post-
construction changes.

2.3 Operation. It is reported that there are no formal operating
records maintained for the dam.

2.4 Other Investigations. None.

2.5 Evaluation

a. Availability. The available information was provided by
PennDER and the Borough of Bedford.

b. Adequacy

(1) Hydrology and Hydraulics. No information is available.

(2) Embankment. No design and construction information is avail-
able to assess the adequacy of the design of the embankment.

/ h (3) Appurtenant Structures. No design information is available
for the appurtenant structures.

,1N4m
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on-site inspection of Todd Spring Dam
consisted of:

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

2. Visual examination of the spillway and the
visible portions of the outlet works.

3. Evaluation of downstream area hazard potential.

The specific observations are illustrated in Plate 3.

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 dam is considered to be good.
Other than a minor seep inside the valve house at the downstream toe
of the dam, which was estimated to be on the order of 2 to 4 gallons
per minute (gpm), no seepage was found along the downstream toe of
the dam. An irregularity was observed on the downstream slope near
the left abutment. This irregularity is assumed to be an as-built
feature of the embankment since no indication was found to suggest
that it is associated with any movement on the downstream face of
the dam.

The crest of the dam was surveyed relative to the spillway crest
elevation and it was found that the middle one-third of the embank-
ment is approximately 1.5 feet below the crest level near the
abutment. The dam crest profile is illustrated in Plate 4.

c. Appurtenant Structures. The spillway structures were
examined for deterioration or other signs of distress that would
limit flow. in general, the spillway structures, which consist of a
concrete overflow section and a stone paved discharge channel were
found to be in fair condition. A section of the spillway channel

• . approximately 200 feet downstream from the overflow section is
blocked by trash and debris. However, it appears that this blockage
would not affect the discharge capacity of the spillway.

7

* *--s-------- -,- - ,



The only visible portion of the outlet works is the portion of the
of the outlet pipe vithin the valve house. The blow-off pipe
appears to be an 1-inch pipe leading from the outlet pipe through
the embankment. However, the downstream end of the blow-off pipe
could not be located.

d. Reservoir Area. A map review indicates that the watershed
is predomnantly covered by woodlands. A review of the regional
geology (Appendix F) indicates that the shorelines of the reservoir
are likely to be susceptible to landslides. However, massive
landslides which would affect the storage volume of the reservoir or
cause overtopping of the dam by displaced water are not considered
to be likely.

e. Downstream Channel. Below the dam, the stream flows adja-
cent to Bedford County fairgrounds, then under Route 30, through
residential areas of Bedford, and joins the Raystown branch of the
Juniata River approximately one mile downstream from the dam.
A further description of the downstream conditions is included in
Section 1.2(d).

3.2 Evaluation. The maintenance condition of the embankment is

considered to be good. The operational condition of the blow-off
valve could not be observed. Therefore, it is recommended that the
blow-off valve should be operated and necessary maintenance performed.
A means for providing upstream flow control on the outlet pipe should
be developed.

E8
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SETION 4
OPERATIONAL FEATURES

4.1 Procedure. There are no formal operating procedures for the
dam. The reservoir is normally maintained at the uncontrolled
primary spillway crest level with excess inflow discharging over the8~pillwaey.

4.2 Maintenance of the Dan. The maintenance of the dam is con-
sidered to be good. The downstrem face of the dam is covered with
grass and appears to be periodically mowed. The trash in the
spillway discharge channel, although it would not appear to affect
the hydraulic performance of the spillway, should be cleared from
the channel as a maintenance effort.

4.3 Maintenance of Operatins Facilities. The maintenance condition
of the operating facilities is considered to be poor. The mainte-
nance personnel reported that the blow-off valve has not been
operated in the recent past and the operational condition of the
valve is questionable. The operation of the blow-off valve was not
observed. Further, the downstream end of the blow-off pipe could
not be located. It appears that the downstream end of the pipe
could have been buried beneath the fill which has been placed
downstream from the dam.

4.4 Warning System. No formal warning system exists for the dam.
Telephone communication facilities are available approximately 1/2
mile downstream from the dam.

4.5 Evaluation. While the maintenance condition of the dam is
considered to be good, the maintenance of the operating facilities
was found to be poor. It is recommended that the operational
condition of the blow-off valve should be evaluated and necessary
maintenance performed.

(1- 9
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Todd Spring Dem has a watershed of 0.64
square aile and impounds a reservoir with a surface area of 3.7
acres at normal pool level. The flood discharge facilities for the
dam consist of a combined primary and emergency spillway located
near the right abutment. The capacity of the spillway was deter-
mined to be 220 cfs based on the available 1.5-foot freeboard
relative to the low spot on the crest of the embankment.

b. Experience Data. As previously stated, Todd Spring Dam is
classified as a small dam in the high hazard category. Under the
recomended criteria for evaluating emergency spillway discharge
capacity, such impoundments are required to pass half to full

The NF inflow hydrograph for the reservoir was determined utilizing
the Dam Safety Version of the HEC-l computer program developed by
the Hydrologic Engineering Center of the U.S. Army, Corps of Engineers.
Data used for the computer analysis are presented in Appendix D.
The PMF inflow hydrograph was found to have a peak flow of 1610 and
805 cfs for full and 50 percent of PHF, respectively. Computer

input and summary of computer output are also included in Appendix
D.

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

d. Overtopping Potential. Various percentages of PIMF inflow

hydrograph were routed through the reservoir, and it was found that
the spillway crest can pass less than 20 percent of the PHF without
overtopping at the low spot on the crest of the dam. For 50 percent
of the PHF, the low spot on the crest would be overtopped for a duration
of 7.3 hours with a maximum depth of 0.69 foot. For 100 percent of the
PWF, the overtopping duration would be 10.3 hours with a maximum depth
of overtopping of 1.14 feet over the low spot on the crest. It is
estimated that the filling of the low area on the crest to the abutment
crest levels, which is approximately 1.5 feet above the spillway crest
level, will increase the spillway capacity to approximately 50 percent

J, of the PMF.

~- 10
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e. 8p allay Ad!Suacy. Since the spillvay cannot pass the recoa-

mended design flood of half to full 1W without overtopping the embank-
ment, the spillway is classified to be inadequate according to the

recomended criteria. Further, since the spillway capacity is less than

50 percent of the PNF and overtopping of the embankment is considered to

present significant breach potential which would increase flood damage
downstream significantly compared to the discharge (approximately
220 cfs) that would exist just before overtopping failure, the spillway
is considered to be seriously inadequate.

Ik
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Eubankment. As discussed in Section 3, the field observations
did not reveal any signs of distress that would significantly affect the
stability of the dam at this time, and none were reported in the past
after the completion of the grouting program in 1961. Significant seep-
age reported prior to the 1961 groutinS program appears to have been ef-
fectively controlled by the grouting conducted in 1961.

(2) Appurtenant Structures. The structural performance of
the spillway facilities appears to be satisfactory. Because only a
very small portion of the blow-off pipe was visible and the down-
stream end of the blow-off could not be located, no conclusions were
reached as to the structural adequacy of the blow-off pipe. Because
the downstream controls on the outlet pipe which cause the pipe to

* be under pressure through the embankment and no design information
is available, it is considered advisable that the structural ade-
quacy of the outlet pipe should be evaluated and a means for placing
upstream control on the pipe should be developed.

b. Design and Construction Data

(1) Embankment. The dam was constructed in 1898 when limited
understanding of geotechnical behavior of earth structures ezisted.
Although no design and construction information is available, these data
are not likely to have included any quantitative information to aid in
the assessment of stability. As previously noted, the dam has adequately
performed following the grouting program conducted in 1961 and no signs
of distress were noted at this time. Therefore, the static stability of
the dam is considered to be adequate.

(2) Appurtenant Structures. No design and construction data are
available for the appurtenant structures.

c. Operating Records. The structural stability of the dam is not
considered to be affected by the operational features of the dam.

d. Post-Construction Changes. Two foundation grouting programs
undertaken in 1920 and 1961, respectively, were discussed in Section
2.1(b).

12
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a. Stability. The dam is located in Seismic Zone I and
based on vlsual obsrvations, the static stability of the dam is cow-
sidered to be adequate. Therefore. based on the recommended criteria
for the evaluation of seismic stability of dams the structure is
presumed to present no hasard froam earthquakes.

13
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SECTION 7
ASSESSMENT AND UCONMENDATIONS/PROPOSED RMKDIUL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that the Todd
Spring Dam embanknut is in good condition. No conditions were
observed that would significantly affect the overall performance of
the structure and none have been reported after the completion of
the 1961 grouting program. However, in view of the seriously
inadequate spillway capacity, the dan is classified to be unsafe/non-
emergency.

It is reported that the operational condition of the blow-off valve is
questionable. It is therefore recommended that the operational condi-
tion of the blow-off valve be evaluated and necessary maintenance
performed. As discussed in Section 6.1(a), the need for placing an up-
strem control on the outlet pipe should also be evaluated.

Spillway capacity was evaluated according to the recommended procedure
* and was found to be less than 20 percent of the IMP without overtop-

ping the embankment. This capacity is less than the recommended
spillway capacity of the half to full PMF according to the size and
hazard classification for this dam. Further, because the spillway
capacity is less than 50 percent of the MPF and it is estimated that
overtopping of the embankment could lead to a breach failure which would
significantly increase the downstream damage potential, the spillway
is classified to be seriously inadequate.

b. .Adequacy of Information. The available information, in conjunc-
tion with the visual observations and the previous experience of the
inspectors, is considered to be sufficient to make the following recoi-
mendat ions.

c. Urgency. The following recommendations should be implemented
immediately or on a continuing basis.

d. Necessity for Additional Data. In view of the seriously
inadequate spillway capacity, the owner should immediately initiate
additional studies to more accurately ascertain the spillway capacity
and the extent of improvements required to provide adequate spillway
capacity.

7 1.2 Recommandations/Remedial Measures. It is recommended that:

, 1. The owner should immediately retain a
professional engineer to initiate additional
studies to more accurately ascertain the

O ,14
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spillway capacity and the nature and extent
of improvements required to provide adequate
spillway capacity. Filling of the low areas
on the crest of the dam should be considered
in conjunction with this investigation.

2. The structural integrity of the outlet pipe
through the embankment should be investigated
and a means for providing upstream control
on the outlet pipe should be developed.

3. The operational condition of the outlet
works sluice gate should be evaluated and
necessary maintenance performed.

4. The upstream face of the dam should be
provided with adequate erosion protection to
avoid shoreline erosion.

5. Around-the-clock surveillance should be
* provided during unusually heavy runoff and a

formal warning system developed to alert the
downstream residents in the event of emergencies.

6. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
performed.

4%,

I N ".I

. ... .. .-.



APPENDIX A

CHECKLIST
VISUAL INSPECTION

PHASE I
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APPENDIX B

CHECKLIST
ENG INEERING DATA

DESIGN, CONSTRUCTION, OPERATION
AND HYLDROLOGIC AND HYDRAULIC

PHASE I
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CHECKLIST
ENGINEERING DATA

HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 0.64 square mile (woodlands)

ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY: 1224 (76 acre-feet)

ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: 1225.5 (85 acre-feet)

ELEVATION; MAXIMUM DESIGN POOL: 1225.5

ELEVATION; TOP DAM: 1225.5 (measured low spot)

SPILLWAY:

a. Elevation 1224

b. Type Concrete overflow section

c. Width 36 feet (low flow section), 54 feet total width

d. Length Not applicable

e. Location Spillover Middle of embankment

f. Number and Type of Gates None

OUTLET WORKS:

a. Type 18-inch cast-iron pipe

b. Location Center of embankment

c. Entrance Inverts Unknown

d. Exit Inverts Unknown

e. Emergency Drawdown Facilities Blow-off pipe

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location None

c. Records None

MAXIMUM NONDAMAGING DISCHARGE: 220 cfs (spillway capacity)

iI.
* Page B5 of 5
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LIST OF PHOTOGRAPHS
TODD SPRING DAM

PNDI I.D. PA-241
NOVEMBER 19, 1979

PHOTOGRAPH NO. DESCRIPTION

1 Dam crest.

2 Spillway crest.

3 Spillway discharge channel,
looking upstream.

4 Debris in spillway channel.

5 Outlet valve in valve house.

6 Route 30, 1/2 mile downstream,
(flow from left to right).

I.

' I .4 (.

I-I-I It ... ... . .. ",,-.-



Ono PO.I

Photograph No. 2

SpilLwav crest.



, J1

Photograph No. 3

Spillway discharge channel, looking upstream.

I, Photograph No. 4

Debris in spillway channel.



K1wo I.4

Photograph No. 5

outlet valve In valve house.

.1. Photograph No. 6

Route 30, 1/2 mile downstream (flow from left to right).
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UNUMLO AND SWUMLIC ANALVIIS

HBag W MN;Iiiod Springat cuNz - .u. PA 241)

vWUmu MXVum PCIPITAICU (MV) * 19 IUWSIS/24 MURSM
1

STATIW 12 3 4

statism Dascriptios Reservoir 3

Drainage Arms (square riles) 0.64-

(square ei11s)

Adjustment of F y
Drainage Area (2)(

6 Hours 102
12 Hlours 120

24 Hours 130
48 Hours 140

72 Hlours

Snyder Hydrogroph
Paramters

Ease 3) 21

CpC ()0.55/1.50-

Lea (*jj55)(5) 0.6

t' Ct(LILCO 0. (hours) 1.67

spillway Data

Crest Length (ft) Ses

Freeboard (ft) - Attach"d
calculations

Discharge Coefficient

ExponentII

(
1
)H~drmteorolostesl Reort 13 (Figure 1). U.S. Army, Corps of Engineers. 1956.

(
2 
97dto rlsic Report 33 (Figure 2).* U.S. Army, Corps of Engineers. 1956.

(
3
)fHydrological sone defined by Corps of ingineers. Balimore District. for determining Snyder's
Coefficients (C p nd Ct).

M L Ln g thrs o f l o ne s t a t e c o u rse f r e s o u tle t to b a s in d iv id e .

Les -Length of water course from outlet to point opposite the costroid of drainage ares.

STORAGE VS. EL MfATIGS 5

(A W3/3 (A 1 4CAS *

'
4

)prom PeteUSS frolesSmas

PACK 91of 6

ifo

~ -.----. --- --



0
z em

00

*. ca 2 A;,

0 f % fn 4

4. W.liJ

4u u 4D.. f

0 3 - N

qd%0 .4 0 -- 9

IL- 0 10 a tS tU

Ba. " a W.W

f55 "i a U~nd V:0
I. to. f4

mm"Z co90"- W% in 0 : we ~ Co 0
ILe U% 4 n 0 . 'ar,.

w WN G a fA -e w- Url#A
mi a -0 em' @A

0m z 0 a
aSK,- .9 4 a 3 * * c OW . . a

4-41.J~~ ~ l fu Nb*9 W% ftVU~* 9

9 - NO -VA

11 0 ,- 4

0 4 3C 0 v;ff t tf mA

m v



"0 v

CLU 40 4
- 0 W 01 ri1

0. IC WA9

a 0

40 44

a. c 4c

-10

R. 
*.4 U-

4.

464



.3)- C-1 ,

-i424

z C

Osit Nx3CJ ftCQV%

po44

9KK

0~ 3

- .a c co 1 ,C

INNn



DOPPOILAWIA
CONSLOG ENGINEER. INC.Q

inVkFra-_ Daow !FI/*V7f &*jw hDA'A bAt4 sI'6 N..L of-!-.
Ohkd. Syi&tLDmr&dz$.. 6IWAr A'J5- pro. N. ~E

SVDIL.W&AJ CAP"(.-TyA.-

fo .1P~ C1h&-

rU+ o4AfAJQk. CfLAX

4jA-A

- - - . TwsSC~ah...I Ci. tAs l.mk Q- CLfh% Defin ui.
Tsls .Vns of Clth ?In '@ *AT *l CLNk (or W"e*Ifit SIMI RNad NI 6les1 3spesaMWal blatsO. Wae Of

Tdhaeglr Cm &odas. w"ith Yuetls Upan DAass T Cnala ablls. W"t %"a t emo lam

aw ,.. 1oo 8i bt WA d am to u" as. o u .b. ? ft.

No.t T" T"' no _W

Sb,~le l~ aaIIA~

C) ~~DS** ---



D~~3POWANIA
COMSLN.TNG ENGINEERS. INC.

SvJ....I ao2LY Subjc 1dbbtaid ZAM amam No.. oqL-
ahk. MVALi.M.Jt~tU. 6pi aLywA-t oTIA " No. w 79fi-4

Teb &S. Vol@= of Cl In O Fwndm 0 CLJII far lned.

8.44

IA S

I -0.10o

Il~p 020 3 1g2- ( 1.0 2.6(a .. Go
1240's 2s 041k 1.5 Z-ts 3(

jutl 0 o 221~ t.I0 244$ 113%-
021s 5 1235-1 4-o B30 Vs 1.. V20 7

Cii Sol 1145 450 lzilI.-f73.



.9.-.
~-" .. ~-~___________________________1

Pb.

APPENDIX I

PLATES

I

I

(2
'$4

- -~-- -- - .d'..E* - . - --..~ - _



.,o.

00Y

N4
f~"~ar E D'VVO,

~ o097

/7j~ Wt rg% RA TO&W

100

wol u

.70 1'0

*~ ~~ >N2USGS . EFRP.QARNL ) >

X o 76)*--*--*-~- . S-



0U1 NEW YO RK

ftA ro -. - . ~ K ~j~OHIO SHARO(C01 RIV#AEpm

\GONALCM RIVER WLDPN

RAh WEST Bor CNunt

-77

'1 'IN (/LIAIYFLO LI WARED A

/ ~~~~ ~MRLN 2100020030040050 FE

Tod d Spin *eservo- -t-'-- 36 so IBM



Tj.

3I
0')o

%

k'$4 >''

A0 ... '

(n~~ ''.

iiC. OP - AC -- 0 011

0 V. V,'SCALE
V ' t'

CON

''PE11138



.~~~- .. .

BIVt. OF WA?60 1-4- G& lfs.s.

EARTH DAM

CONTOUR PLAN OF THE SOUTH BANK~ OF THE TODD RESERVOIR.

BEDFORD BORO. WATER SYSTEM

PE11138 CONTOUR INTERVAL 2 1 FOOT ON SANK & 5 FEET IN BASIN

a.I IIAN R.F. 9 CALTON "ICKIIuAN PLATE 2.
SAWN ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ LT 2uvvsJL ,i&s e BNsagc e.5 5



ASPHALT PAVING

WET SEEPAGE IN VALVE
LOW AREAHOUSE Q= 2-4GPM

IO CRS

PROTECTION LOONPP OL

CONRT RIALLAS

NOTE NO PLLO ATE 3

IPOOL LEVEL DT FISETO:GNRLPA

2ICH ABV SPL BARIDES FEDISPCTIONE CHNOTE

L FIELD INSPECTION DATE: NOV. 19,19T9

DWPPLANI4 NOT TO SCALE



0
-~ 0~>

aM 0 I

Luu

-o _61 U

14UJ

x ~U~z

04 -~ C) 010

z I..,

0

L7

.91 PLATE 4

- - TODD SPRING RESERMIR
/ :' DAM CREST SURVEY

/ I FIELD INSPECTION DATE: NOV.I9,IM7

DoAFR23OLA0NI



APPENDIX F

REG IONAL GEOLOGY



0
APPENDIX F

REGIONAL GEOLOGY

TODD SPRING DAM

Todd Spring Dam is located on rock strata of Silurian Age. The daI and
reservoir lie near the boundary of the Rose ill Formation (CLinton
Group) and the overlying Tuscarora Formation. The Rose Hill Formation
is a greenish-gray thin to medium bedded shale with interbdded siltatome
and sandstone layrs. Gray. hard, massive, quartsitic sandstone layers
comprise the Tuscarora Formation, which is resistant to weathering.

The dam is located on the east flank of the Wills Mountain anticline, a
feature that trends and plunges to the northeast. Rock strata dip
approximately 15 degrees to the southeast. The slopes around the
reservoir are 15 to 20 degrees and could be susceptible to sliding along
bedding planes of the shale.
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