S £ i et ok A
- PRt e - M -

SUSQUERANNA RIVER 425
EAST BRANCH TUNKHANNOCZ DwiEK
SUSQUENANNA  COUNTY

>~

~

oD _

o PENNSYLVANIA Lﬂﬂ Iﬁ
=

ROSS DAM

NDI ID NO. PA-00978

DER ID NO. 58134 DTIC

FHELECTE pmy
@y, JANO 41982 *

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

>
o
e
[ )
td
::-1 *Original contains color
Ll plates: All DTIC reproducte
c.S ioneg will te in black and
— white®
[ |
, ) DEPARTMENT OF THE ARMY
\ - Baltimore District, Corps of Engineers
Rl Baltimore, Maryland 21203

[ This document bea been approved

for public release and sale; it .‘ l-/.o q _I_J.-j.

distribution s walimited,

YV WY N W uwwuuuuuuuuuuuuuuuuvuuuu\muuuuuuuvQfﬁiiiiduuvuuuuyuwuuwu wv

g1 12 <8

E
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
-
<
<
<
<
<
<
<
<
<
<
<
:




AR T T L TR TR TR D S il e T ey "

SUSQUEHANNA RIVER BASIN

EAST BRANCE OF TUNKHANNOCK CREEK, SUSQUEHANNA COUNTY

PENNSYLVANIA

ek Zey i dabdinl

ROSS DAM i

F NDI ID No. PA~00978
DER ID No. 58-134

BRUCE E. & NANCY W. ROSS i |

Bk bt ek e iebe 1

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

e ——— e

Accession For

NTIS @ik N
DTIC T&n %

\E':--r'rr' T A Y A T

Sl s s L il . Kok ket A Ml kbt © L k emeritiata i e

v. Unanuoviiced 7] !
| wlcat‘mp ~ “
BY o] #
CDistribat; o/
| Lvailobpy )ity Codes

il g/or

NEEEEH ; Speeial

DEPARTMENT OF THE ARMY

Baltimore District, Corps of Engineers
Baltimore, Maryland 21203

Prepared By:

T e rpT—

JUNE 1981




!
i

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 Office of Chief of Engineers, Washington,
DC 20314. The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is :ntendad to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observatins of field conditions at the time of inspection
along with data gzvailable to the inspection team.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evoluntionary 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 cau 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 fractioms
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 studies, considering the size of the dam, its general condition,
and the downstream damage potential.
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PHASE 1 INSPECTION REPORT
NATTIONAL DAM INSPECTION PROGRAM
BRIEF ASSESSMENT OF GENERAL CONDITION

AND
RECOMMENDED ACTION

Name of Dam: Ross Dam
NDI ID NO. PA 00978

DER ID NO. 58-134%

Size: Small (20.7 feet high; 70-acre--feet)

Hazard Classification: Significant

Owners: Bruce E. & Nancy W. Ross
Village Road
Green Village, New Jersey 07935

State Located: Pennsylvania
County Located: Susquehanna
Stream: East Branclh of Tunkhannock Creek
\Eynate ol Inspection: 25 March 1981
s
-The vigual inspection aud review of available design and construction data

indicate that Ross Cam is In fair ccndition. The detericrated condition cf

the spillway ways and the adjacent low arcas of the embankment are the

primary daficiencles which require raintenance work to assure the operaiional
safety of this €facility. In accordance with the recommended guidelines, the
spillway design flood (SDF) for this facility is in the range of the 10) yuar
flood to the 1/2 PMF., Based on the size of this dam and the degree of downstream
hazard, the selected SDT is the 10N vear flood. .

-Mhe liydrologic and hydraulic computalions indicate that the combination wi

resarvolr storage and splllway discharge capacity wlll pass the SDF (100 year
flood) prior to overtopping the eubnnkment. Therefore, in accordance with the
criteria cutlined and evaluated in Section 5.5 of this report, the spillway
for Ross Dam 1s considered to be adequate. *

Tte following recommendations should be impf?mented by the owner without delav:
a. Necessary remedial measures should be implemented under the guidance

of a qualified engineer to repuir the deteriorated spillway walls and fill in
the adjacent low areas of the embankment.

iii




RUS 1AM
, b. The contruol rod for the outlet works slide gate control should be 3
ropaired prior to maintaining a permanent pool. 3

¢. Remove bhrush from embankment.

d. The pipes on the spillway crest should be removed,

e. A formal survcillance and downstream emergency warning system should
be developed for use during periods of heavy or prolonged precipitation,

f. An operation and maintenance manual or plan should be prepared for use
as a puide in the operation and maintenance ol the dam during normal and
emergency conditions.

g+ A schedule of regular inaspection by a qualified engineer should be
developed.
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APPROVED BY:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEEFRS

s c/
AMES W. PECK !

) lonel, Corps of Engineers
& mmander and District Engineer

DATE: 2“4‘&9—2[—*
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
ROSS DAM

NDI ID No. PA 00978
DER ID No. 58-134

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a program
of inspection of non-federal dams throughout the United States.

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

1.2 Description of Project.

a. Description of Dam and Appurtenances. Ross Dam is an earthfiil
structure approximately 20.7 feet high and 286 feet in length (including
spillway). The spillway is an uncontrolled concrete ogee weir located near
the right abutment, and has a length of 35 feet between two concrete walls.
concrete stilling basin is located immediately downstream of the spillway

weir., The outlet works consist of a 12 inch ccrrugated metsl conduit with a
slide gate control at the intake.

A

b. Location: Herrick Township, Susquehanna County, Pa.

Latitude 41° 44.3'; Longitude 75° 33.7'
Refer to Plates I & II, App. E

c. Size Clasgification: Small:

Height-20.7 feet, Storage-70 acre feet

d. Hazard Clagsification: Significant (Refer to Section 3.l.e)

e. Ownership: Bruce E. & Nancy W. Ross
Village Road
Green Village, New Jersey 07935

f. Furpose: Future Land Development

g. Design and Construction History:

s o s Al T L ot i 17
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The dam was designed by Mr. L. F. Burlein, P.E., Honesdale, Pa.
Construction was completed in November 1974,

A final inspection by PennDER or: 9 December 1974 found the dam to have
been constructed in a generally satisfactory manner; however, several items
were noted for correction. The primary items noted included a need for riprap
in the wasteway channel, a need to remove the fishscreen posts located across
the spillway, and a need to get proper compaction of the backfill behind the
spillway retaining walls. There is no evidence tlhiat the owner ever corrected
these items.

h. Normal Opersting Procedure

At the present time, the outlet works gate control is left in an op a
position and the lake is essentially drained except during pariods of heavy
rainfall. Inflow in excess of the outlet works capacity is stored until
reaching the spillway crest. The excess will then flow over the uncontrolled
ogee weir.

1.3 Pertinent Data

NOTE: Elevations are based on an assumed elevation of 1820.0 for the
invert of the intake pipe. This datum was inferred from the
elevations shown on the U.S.G.S. quad sheet (Plate E~-II). The elevations
shown on the design drawings are based on some other datum.

a. Drainage Area (square miles)

From files: 0.85
Computed for this report: 0.85
Use: 0.85

b. Discharge at Damsite (cuhic feet per second)

Maximum known flood Unknown
Outlet works with maximum pool (El, 1836.6) 8
Spillway with maximum pool (Ei. 1836.6) 2,000

¢. Elevations (feet above mean s=a level)

Top of Dam
Design unknown
Existing (Field) 1836.6
Normal Pool 1820.0
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Spillway Crest

Outlet Works
Upstream invert
Downstream invert

Streambed at toe

Reservoir Length (feet)

Normal pool (El. 1820.0)
Spillway crest (Bl. 1830.0)
Maximum pool (El. 1836.6)

Storage (acre-feet)

Normal pool (El. 1820.0)
Spillway crest (El., 1830.0)
Maximum pool (El. 1836.6)

Reservoir Surface (acres)

Normal pool (El. 1820.0)
Spillway crest (El. 1830.0)
Maximum pool (El. 1836.6)

Dam

1830.0

1820.0
1815.9
1815.9

1,200
2,200

13
70

Note: Refer to plates in Appendix E for plams

and sectioms,
Type
Length
Top Width
Side Slopes

Upstream

Dovmstream

Zoning

Homogeneous earthfill
286 feet (including spillway)
16.5 feet

20.7 feet

1v:2.5H (exist.);
1V:3H (design)

1V:2H (enist.);
1v:2,50 (design)

None
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Grouting
Outlet Works.

g

Closure

Spillway

g

Location

ngth

d

Crest Elevation

Freeboard

Approach Channel

Downstream Channel

Trapezoidal trench
4 feet desp,
8 feet wide bottom

None

18 inch (Design)
12 inch (Existing)

Slide gate

mounted on
upstream end.

Concrete Jgee weir
Near right abutment

35 feet (gross)
31.7 feet (effective)

1830.0 msl
6.6 feet
Reservoir

Earth, cut in natural
ground; dike on left
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SECTION 2

ENGINEERING DATA

2.1 Design.

The available data for Ross Dam consist of files provided by PennDER.
Information available includes a permit application report, dated 27 August
1970, with a general description of the facility, PennDER inspection reports
and various related correspondence. Specifications and drawings providing
cross-sections, profiles and retails of the dam ara also available.

2.2 Construction.

Information concerning construction of the dam is limited to the
correspondence contained in the PennDER files which indicated that the dam was
built in general accordance with the plans and specificationms.

2.3 Operation.

No formal records of operation or maintenance exist. The owner currently
keeps the lake drawn down, with the exception of periods of heavy rainfall
when inflow exceeds the outlet works capacity.

2.4 Evaluation.

a. Availability. All available written information was contained in the
permit files provided by PennDER.

b. Adequacy. The available data, including that collected during the
recent detailed visual inspection, are considered to be adequate to make a
reasonable assessment of the dam.




i SECTION 3

VISUAL INSPECTION

[ 3.1 Observations

a. General. The overall appearance and general condition of Ross Dam is
fair, Noteworthy deficiencies are describad below. The visual inspection
checklist and field sketch are provided in Appendix A. Photographs taken
during the inspection are reproduced in Appendix C.

On the day ‘¥ the inspection, no water was imnounded and all inflow was
discharging through the outlet works. The owner was not present during the
inspection; however, his son, who lives nearby, was interviewed. He stated
that no water is stored in the reservoir except briefly when the inflow

» exceeds the capacity of the outlet works. Mr. John Chernesky of PennDER was
! present during the inspection.

i b. Embankment. The 16.5 foot wide embankment crest is approximately
' four feet higher than originally designed. The low point is located adjacent
to the left spillway wall. The embankment is actually lower than the top of

; the wall at this point; however, flow is prevented from passing behind the

i spillway wall by a seepage cutoff wall which is equal in beight to the

“ spillway wall., According to design drawings, the seepage cutoff wall extends
o nine feet into the embankment. The horizontal alignment of the crest is
good. Small trees and brush are growing on the upstream face above the
spillway crest elevation. There is no riprap on the upstream face, although

f it was specified in the design drawings. WNo sloughing is evident on any

A portion of the embankment. The upst=eam slope is 1V:2.5H except near the toe

| where the slope flattens to 1lV:4H. The downstream slope is 1V:2H. The
embankment is reported to contain a toe drain with a discharge pipe through

Ef the outlet conduit headwall. This pipe was not found.

c. Appurtenant Structures. The spillway comsists of a concrete ogee
overflow weir with a concrete stilling basin and concrete walls. The walls
extend 17 feet upstream and downstream of the weir. Ten steel pipes, 4 inches
in diameter, are spaced across the crest of the weir. The spillway walls are
severely cracked and spalled in several places. The seepage cutoff walls are
broken at their junction with the spillway walls. The approach to the
spillway is the regservoir and there are no obstructions. Downstream of the
stilling basin the channel is cut in earth. An earth dike along the left side
o of the discharge channel protects the downstream face of the embankmeant from

. spillway flows. Approxiunately 200 feet downstream of the weir, the channel
narrows to 12 feet in width and bends sharply to the left to join the original
streambed. There is no erosion protection in the bottom or on the sides of
the channel.

{ The outlet works appears to have been comstructed in general accordance

. with the plans shown ir Appendix E except that the outlet conduit is only 12
inches in diameter. Tre slide gate is in the open position. The control rod
for this gate extends to the crest of the dam along the upstream slope.

[ T Y
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Although supported in several locations along its length, the control rod is
severely bent in two locations below the spillway crest. The cause of the
deformation is reported to be ice forces. In this present condition the gate
is essentially inoperable. The 12 inch corrugated metal conduit and the
outlet structure are in good condition. The discharge channel is the original
streambed with trees and brush along the banks.

d. Reservoir Area. The reservoir slopes are partially wooded and
flat. There is no residential development on the reservoir slopes.

e, Downstream Channel. The dam is located on the East Branch of
Tunkhannock Creek. The initial 2,500 feet of channel below the dam are
confined with moderate side slopes and a narrow floodplain. The floodplain
increases slightly in width for the next 0.5 mile before narrowing again and
passing under Pennsylvania Legislative Route 57044 and Township Route T-470
approximately 1.4 miles downstream of the dam. One house is located within 40
feet of the streambed just upstream of LR 57044. The first floor of this
structure is approximately 15 feet above streambed. About 4,000 feet further
downstream, the channel is again confined and flows through an uninhabited
area for the next two miles before crossing Legislative Route 57043. Two
houses with first floors located six feet above streambed are within 75 feet
of the stream and just downstream of L.R. 57043. Failure of Ross Lake Dam
could cause property damage and the loss of a few lives at the first down-
stream residence due to backwater effec%s from the roadway crossings. This
flood flow may also result in damage to these roads which are heavily traveled
access roads to the Elk Mountain Ski Area and associated residential
development. Additional property dimage and loss of life may occur at the
second downstream damage area should the dam fail. The downstream development
is shown on Plate E-II. A significant hazard classification is appropriate

for Ross Dam.

f. Evaluation. Since no permanent pool is presently impounded, this
facility is evaluated as a dry lake. The primary concerns for the safety of
this facility are the poor condition of the spillway walls and the low areas
behind the left spillway wall. If a permanent pool is maintained in the
future, the sluice gate control rod should be replaced such that it is
protected from damage due to ice loading.

htaml ek e,




SECTION &

OPERATIONAL PROCEDURES

4.1 Normal Opersting Procedure. The lake is normally dry with inflow passing
through the 12 inch conduit. The invert of the intake is at elevation 1820.
Flow in excess of the conduit capacity would be stored until reaching the
spillway crest, elevation 1830.0. Inflows would then be discharged through
the emergency spillway.

4.2 Maintenance of Dam. The condition of the dam and its appurtenances as
observed by the inspection team was fair. The closure facility for the 12
inch conduit has been damaged and does not operate as designed. In addition,
the spillway walls and crest have undergone deterioration and cracks have
developed. No formal maintenance manual exists.

4.3 Maintenance of Operating Facilities. Operation of the outlet works
slidegate closure is restricted due to the bent operating rod.

4.4 Warning System. No formal warning system exists.

4.5 Evaluation. Maintenance of the facility appears to be insufficient.
Spalled and cracked areas of the spillway crest and walls should be

repaired. The operating mechanism for the outlet works should be repaired to
operate as designed before a full reservoir is maintained. In addition, a
formal warning system for the protection of downstream inhabitants should be
developed. Included in the plan should be provision for around-the-clock
surveillance of the facility during periods of unusually heavy precipitation.
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Design Data. WNo design reports, calculations or miscellaneous design
data are known Lo exist for the facility; however, a few drawings of the
facility were in PennDER files. In a report upon the application of the dam,
a spillway value of 1225 cfs was computed as a minimum value acceptable. As
noted in Appendix D, the spillway capacity exceeds this minimum value.

5.2 Experience Data. Records of reservoir levels and/or spillway :ischarges
are not available. The dam was completed in 1974 and no major flooding at the
facility has been experienced. No records of performance are available.

5.. Visual Observations. On the date of the inspection, no conditions were
observed that would prevent the facility from operating as designed during a
flood event. The significant spalling and cracking of the concrete spillway
and 7alls should be repaired. See Appendix C for photographs of the outlet
work. closure mechanism and the spillway area.

5.4 Method of Analysis. The facility has been analyzed in accordance with
procedures and guidelines established by the U.S. Army Corps of Engineers,
Baltimore District, for Phase I hydrologic and hydraulic evaluatioms.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with the procedures and
guidelines contained in the National Guidelines €or Safety Inspection of Dams
for Phase I Investigations, the SDF for Ross Dam ranges between the 100 year
flood and l/y Probable Maximum Flood (PMF). This classification is based on the
relative size of the dam (small) and the potential hazard of failure to
downstream development (significant). Due to the small storage (less than 100
ac-ft) and small height (approximately 21 feet), the SDF selected is the 100
year flood.

b. Results of the Analysis. The 100 year flood peak is derived by
averaging the peak flow value obtained from two regression equations. The
first regression equation is from Bulletin 13, Floods in Pennsylvania Water
Resources Bulletin. Guidelines are provided to determine the peak value by
use of regional statistical data. The secord regression equation is from the
Hydrologic Study, Tropical Storm Agnes, North Atlantic Division, U.S. Army
Corps of Engineers, 1975. Guidelines are provided to determine the flood peak
by use of map coefficients and logarithmic equations. The following results
are obtained.
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100 yvear flood peak CFS

Bulletin 13 500
North Altantic Division-

Tropical Storm Agnes 1000
Average 100 year flood peak 750

To determine the adequacy of the spillway, the average value for the 100 year
flood is compared against the maximum outflow at low point top of dam. If the
maximm outflow exceeds the 100 year average peak value derived above, then
the spillway is rated adequate. If, however, the 100 year average peak value
exceeds the meximum outflow at top of dam, the spillway is rated inadequate.

Results are as follows:

CFS
Maximum Outflow at top of dam - 2000
Average 100 year flow peak 750

5.6 Spillway Adequacy. Under existing conditions, Ross Dam can pass the 100
year flood peak value. Since this structure can pass the selected SDF (100

year flood), the spillway is rated adequate.

10
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) PEmbankment. Visual observations of Ross Dam indicate that the
dam is in fair condition. The embankment is constructed of onsite glacial
material consisting of silty, clayey, gravelly sand. The dam is approximately
20.7 feet high, has a crest width of 16.5 feet, a downstream slope of 2H:1V
and upstream slope of 2.5H:1V. Brush covers the upstream slope above the
spillway elevation. Only a few pieces of riprap were found on the upstream
slope. No seepage was observed since a reservoir was not being retained. The
embankment adjacent to the left spillway wall is low. This is probably due to
settlement; PennDER noted in 1974 that this area appeared poorly compacted.
Erosion was not found to be a problem, but continued settlement could
concentrate runoff and cause erosiom.

(2) Appurtenant Structures

The spillway is a 35 foot long concrete structure that has an
ogee weir and a stilling basin. Ten 4~inch pipes are set into the spillway
weir for securing a fish screen. Spillway flow could be restricted by
floating debris. The concrete spillway walls are broken and spalled. This
appears to be a problem caused by poor quality concrete.

The outlet works consists of a 12 inch CMP councrete encased. It has a
slide gate closure operated by a hand wit:eel from the crest. Over the slide
gate is a trash rack., With the exception of the bent operator rod, the outlet
appears to be in good conditiom.

b. Design and Construction Data.

(1) Embankment. Design drawings and specifications were produced by
Mr. L. F. Burlein, a civil engineer. The dam was designed to have a trape-
zoidal cutoff trench 8 feet wide at the bottom and 4 feet deep. The cutoff
trench was to be filled and the embankment constructed of homogeneous
impervious material. A gravel filled toe drain with a 6 inch diameter perfor-
ated CMP shown on Plate E-IV could not be located during the inspection. The
embankment was designed to have a 14 foot wide crest, a downstream slope of
2.5H:1V, upstream slope of 3H:1V and a height of 17 feet.

(2) Appurtenant Structures. Drawings and specifications are as
stated in 6.1b(1). No notable differences were observed during the inspection
from the design, except the change in size of the outlet conduit and gate.

c. Operating Records. None.

11
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d. Post Construction Changes. No formal construction changes are
recorded, The embankment dimensions vary from design dimensions in crest
width, slopes, and height. Severcl noted differences from the design drawings
were observed. There is essentially no riprap on the upstream embankment
slope, and the spillway channel is not riprapped. The toe drain from the left
abutment to the outlet works outlet was apparently changed or deleted. The
embankment is about 4 feet higher than designed.

e. Seismic Stability., The dam is located in Seismic Zone 1. On the
basis of visual observations, it is statically stable. Therefore, the seismic
stability is considered adequate.

12
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SECTION 7

ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety. The visual inspection and review of available design and
construction data indicate that Ross Dam is in fair condition. The
deteriorated condition of the spillway walls and the adjacent low areas of the
embankment are the primary deficiencies which cause concern for the safety of
this facility. In accordance with the recommended guidelines, the spillway
design flood (SDF) for this facility is in the range of the 100-year flood to
the 1/2 PMF. Based on the size of the dam and the degree of downstream
hazard, the selected SDF is the 100-year flood.

The hydrologic and hydraulic computations indicate that the combination
of reservoir storage and spillway discharge capacity will pass the SDF (1l0r
year flood) prior to overtopping the embankment. Therefore, in accordance
with the criteria outlined and evaluated in Section 5.5, the spillway for Ross
Dam is considered to be adequate.

b. Adequacy of Information. The design and construction data contained
in PennDER files, in conjunction with data collected during the recent visual
ingpection, are considered to be adequate for making a reasonable assessment
of this dam.

c. Urgency. The recommendations presented below should be .mplemented
without delay.

d. Necessity for Additional Studies. The results of this inspection
indicate no need for additional studies at the present time.

7.2 Recommendations.

a. Necessary remedial measures should be implemented under the guidance
of a qualified engineer to repair the deteriorated spillway walls and fill in
the adjacent low areas of the embankment.

b. The control rod for the outlet works slide gate control should be
repaired prior to maintaining a permanent pool.

¢. Remove brush from the embankment.
d. The pipes on the spillway crest should be removed.

e. A formal surveillance and downstream emergency warning system should
be developed for use during periods of heavy or prolonged precipitatiom.

13
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f. An operation and maintenance manual or plan should be prepared for
use ar a guide in the operation and maintenance of the dam during normal and

emergancy conditions.

g. A schedule of regular inspection by a qualified engineer should be
developed.

14
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CHECKLIST - VISUAL INSPECTION

HTIRrG PR T Ty -

5 15




Al A e i

13p1039Y Iydra3icy -g

o”-Ooo N'ﬂﬁ>m °r

*4°0°0 "3y¥iiyaoy g

aquuag ‘LAysauzayy -r *2°0°D ‘aemdap ‘3 ‘3°0°0 ‘oourrg °r

¢ 12uuos1ag uorjlsadsuy

“1°S°H Z°9181 uoridadsuy jo JWIL I® IIPATIRL  °*T°S°KH 0°0z81 uorioadeur jo swry 3w UOTIRAITY Joog

8,0% @2anjeaadmay  Lpnoyn A13d  aoyjeap I8 I%H ¢z uworIdadsug (8)a18q

BIUPATASUUIY ale3g suuRyanbsng Ljunoy 7€1-85 °"ON @I ¥iEd Wed $90§ wmeq amey

1 Iswy
uorlsadsul jensyy

ISTT P9y

o s el b e il

e it * = vt et

A-1

e e




e e e e S e S S A e e v Lt L ats

* JuoN 201 243 puofag 1o Ie
Surnori) 10 JuawmaAoH Tensnun

*po09 - [EIUOZTIIOH 1®IUO0ZTIOH
cjudmlnge 3J91 puv S[I{eA ' MO
3daox2 siiva Lpa[11ds 2A0qe 392] # INOQR 3ISIIY - [EITIIIH 18213194 ~
sJuamudITy 3I8231) A_u
t *3uoN 87981) 3Idejang
s1ies Leaj1ids puiyaq mo1 - Kemilidg Ken111dg
r Sury@nors 10 BuINoS®Id ou {apis IJIT IB A0 - SIUIWINQY s3juawlnqgy

$YITA Judmyueqey JO uorIdung i

e

, popunodut 133va ou {3uoy 98edaag a1qEI1IJON Auy
SNOILVAdISHO 40 ROILVNIWVXA IVASIA

A INTINVERA

. . — e N . . e o om - - - . S — }‘L
- - - . ! e ol e : . . ,




e b TN

[

| e p——— e

e

C e e, T e o < e g o e g e ey

*auoy 19p1029y pue 23ey jye3lg

*auopN UoIIBJUDINIISUT
*2doys weaijsumop uo ysnag

@?do1s weaiisdn wo Ysniq pur 89213 jIBUSg SNO3UB|ID8 IR
*adois g/n uo

$ouols ma23 ¥ pur Buippaq 103 3daoxa suoN deadyy

uo1383adaa jo xowy 03
onp Leajy1ds ieau adoys JuSNOUBEqED JO UOTS0Id IOUTH

sadoig AW NGy
sadoyg/1sa1) Juamue quryg
‘uorsoaz 10 Burydnoig

SNO1LVA¥ASHO

INFANVERA

i, A e, il |t 15000 st - s L S T

40 NOILVNIRVXA 'TVASIA

A-3

[ —

B TR T




*89pIs uo ysniq
PUB $3313 431A %2021 § y3iws {paqueails (euIBIiQ

12uusy) 321ang

‘UOIITPUOD II®J f[EApEIY 23310U0H

2an3ona3g 331IngQ

*d1qeaadour a3e8 {juaq pox
[013U0) °3anJDONI38 IBJUT JO 2DRJINS U0 2383 aPpIIs

23189 Aoualiowg

- ‘UOIITPUOD Po03 (%OBIYSRI) Y3Iia geys °duo)

210300335 9xwIul

UOIITPUOD are3y f{[wiew 8niio) , 71

31npuo)

m SNOILVAYESHO

- SY8OM 131100

P i ik Sahoaital S i s e il W55 bt ek rgir i

40 NOILVNIRVXZ 'IVOSIA

<
!
L4

m




* auop

821314 pue 29p1ag

‘83pIS pue mojjoq

30 UOTR012 JWoS -ap1F 3397 uo TP {y3zaws ur 3my

A-5

TsuuBYy) sFaeyasyq

*pajodniisqoun faroAa1989y

Touury) yoroaddy

*839a5u0d L311enb acod ‘perieds g payoeao syiem

*38310 €8010E

(*WeIp ) sodid weg ‘UOTIITPUOD pooB {3saan @293p

S11EM

Pu¥ I19M 33a1duoy

SNOILVARASEO

AVMTI1dS

40 NOILVYNIRWVXH TVNSIA




s g

-

e e

R e

¢ I YTy Y AT e T < e T T T R T T e Y T T T T AT

AR i 5 AL caor b L

©
t i
< %
|
*popoadX@ JINPUOD 32[INO
Jo K31oedeo uaym 3dooxa popunoduy 133eM ouU {IUON uoT3BIVIWI pasg
‘uor3oe 38013 03 anp Ajuaiwddy -wep Iwau H ueq
3321 Suoje BurySnols Iouly °I1qeis awadde f3eyy sado1g
SNOILVAY3SHO 40 ROILVNIWVXd TVOSIA
HIOANWASAN




B L Tht STCaSRRE )

T

o1 -

*paquealils IAOQE
*33 9 33/m 8/p °IW 4 BISNOY OM] °*PIqUEILIS IAOQE
1993 ¢[ 10013 I8aI4 °*S/p SA|TW ] 2snoYy 3ug

goWOR 3O
zoquny ajewixoaddy

pi1m uayl ¢A71EIITUT gados 231BAIPOR

gado1s

‘ swep 3O
m weoajsumop sa11m | °xoidde QLy-1 23Inoy drysumoy
9 Hh0LS W 998801D °PIqWE1IS 03 juadcelpe ysnag

(°°3° ¢ sU0139N13184Q0)
UoTITPUO)

SNOLLVAUESHO

TANNVHD RVAYISNMOA

b ealla, e’ T,

30 NOILVNIWVXA TVASIA

~
]
<

]

A A %o




riadariude Ska ittt Ll LS NE it it U cacalibi i Ml et L A 2 i A TR Ty v T MRTT 4 i &, Lok

b 3 T
TM w < 3
wi g > I T
R
olgs ¢ ¥
I8 VN G2 NO w| ca 3 )
G3ONNOJWI ¥31VM ON ol 52 @2 o
: z
- »a ﬁ ©
ol £8 2 e
Zl & o© >
2 3
_f LGN L3UAO~ —
— T " .
_ |
4 \
V3NV MO — vIny
MO
HI3M
/ hzo S3did
! STIVM
5 AVATIS
. 00Y ONLNOD IN38 Q31vyoly313a
¥ INVLNI LINANOD
.
3401S S/n NO |
HSNYE ONV S33yL




R s 0 R

L e CE I S

AN

T 2 ® 2 B B &
T @ @ @ @ 2 @
| [ B A | T T
AN3NW1INEGY 1HOIH 9'0+81°13
0'oe\iM3
.
0°0€8/'13

K |

9'9¢8IM3

2'0v81 13 |

-

S ovel 13

R L IRE

€ 6581 13

/ INIWLINGY 1437 6'6¢€81°'13
1 | | | L \
(@] (- ] 0 < N o ®
< M [\2d [1p] 12 ] 12 ~N
® @ @ @ ® @ @
(1334) NOILVYA33

2+ 80 3+ 20

2+40

0+ 40 0+80 i1+ 20 I+ 60 2+ 00

0+00

TOP OF DAM —-PROFILE

:1IN.= 4 FT.

HORIZ.:1IN.> 40 FT.

VERT.

SCALE-

NOT TO SCALE

PHASE | INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ROSS DAM
BRUCE E.8& NANCY W. ROSS

PROFILE

JuLy 198l EXHIBIT A-2

N it - ko b AL o L ale T




- - ‘,“.‘..‘
et e e - -

APPENDIX B

CHECKLIST - ENGINEERING DATA




S ——

* QuoN

8p1099Y 1T0AI383Y/[1BJUTEY

+2anso> weai13sdn aa13isod e Butasy SaA1®A
1013u0> 2383 pauppoul ue Y3IIAm I[ING UIAq EBY WD
your zj 9yl °3 xrpuaddy ur umoys 3ie sue]d 3°213IN0

s8uijey 28aeyosIq
$3UTBIIBUOD
s11®32d

ueld - $391INY

+8u0y3098 88010 103 ‘3 XIpuaddy 29§

weq jo suoridag [®d1dLL

*4{61 i9quasoy ur pa3jaydmod
suA pue ‘uratang °4 *1 ‘IR 4q pauBisap seA me(q

£1038TH UOTIIONAIEUOD

v +11-2 23®1d ‘@ x1puaddy a9s ‘399ys penb
a3nutm Z/1-, ‘399ys 91Bueapendb ‘°vd ‘pa033TTD °§°0°S°N

der £31uro1A 1PUOCIBAY

+310d21 STyl jo 3 xypuaddy 3°g ‘®IBp UOTIIEE fea1i1dse
‘wpaie 1I0AIISIY °We(Q JO I[1Joid puUP uo1399§-6801)

g8uimrig ITING-SV

STIVHRAY

WALI

b 9E1-85-0L # Al 1 @s®yd

)
W w uorjwaadp ‘uor3onijsuo) ‘udrsag
P weq $804 - WVA 40 AWVN 3817 }d°4D

1 sl e et s bl e v 1 e B e o il PR,

B-1




*u0I1850] 2318 3IY

£902Nn0g Moa1a10g

* duoN

wBq JO S8A3AING UOTIINIAIBUOD-IBO0J

(IA-3 938[d 995) ‘s3uimeaq

u818aq uO POIBOTPU] 1B BIAOH IS3L Lemy11dg 239210009
pue meQ UaY3laez JO UOTIINIISUO) I0] SUOTIEDTIFTIIAdS
p21313ud Ja0dax ul [183I3P UT PIQIIISIp 31® s3utaog

P19td

KL1ojeaoqe]

spaooayg Juraog
su0TI8831389AU] STBTIIBY

*g3iEp 13Yyjo ON
(s98) @2an3ndo1asy jo jusmjiedaq °S°n WOiF BIEP s1807102p4&H

sa21pnig 23edoasg
£3111qR35 WEQ

so11neapAH pue £Bo1o0i1piH
suorieindmoy udisaq

*$311J WAC-udd 2yl ul punojy aq ued SIYL °AIT[IdEF IY)
30 u81sap 2y3 uo i9duiBue 9yl 4q pewiojaad sisdjvuy (10§

gja10oday £3o0710929

*8911J ¥Aquuad 2Yy3l Ur punoj sem (SOS)
2an3no1a8y jo juamjaedaq °g°n wWoiy ewp 218010apAH

gjao0day udiseq

SHUVHAAY

HALI

. -

ol an s il v e a8 e L

B=-2




8p1099Y

* JuoN uotjeiadg
30UBUAJUIBK

sjaoday

‘Vv/N uo13diiosaeq

meq 3O diIN[IEi 10 SIUIPTIIY I0Tid

*pojiodaa duoN

g3j10dayg pue €21pnig
SuizeauiBuz uo13ONAI8VO)-I80d

e i o o s -

*2uoN 8p1023y§ 1ood YBIH
*uoN SUOTIBOTITPOR
- 2uoN swalskg BuriojlTuol

SAIVHAE

ll

L g tamr g




MU [ — B Bt S R PR LT S

g T ey ey it g

‘uorjyonizsuos Suranp

Judmjusqms jo e¢ydealozoyd ‘s3aoday uoyydadsul yzquuag SN0AUBY 1 IDBIY

B=4

*3uoy £uoI3ed13100dg

s11839q 3 sueyg

YN Jwewdinby Buijeaadp
W ‘89113 811833¢Q
L ¥AQuuad moIy 8T WOTIEMIOIUT €Yy - 3z0de:x 143 jo SUyO T3 o928
] 4 xypuaddy utr umoys azw 611®39p pue uo1loas Aemiyidg ueld Aemyridg

SYEVRA Y Warl

. N . . . o - - -

b g e a PO




APPENDIX C

e M & Teimien e e Pt e

PHOTOGRAPHS

w
|
!




3 PHOTOGRAPH IDENTIFICATION NUMBER
-=— LOCATION AND ORIENTATION OF CAMERA

NOT TO SCALE

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
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WAOB FORM 1232, 20 MAR T4

SALTIMORE OISTRICT, CORPS OF ENGINEERS

DA LAFET  ARALSIS

SUBJECT

COMPUTATIONS

CoOMPUTED

ROSS AM SHEET ! or SNEETS
o -Hf-%)

[ 34 gﬂé CHECKED OY DATE

WAM CLASSIFICATION -

Si2e. oF AAM - SMML
HAZARD — SIGNIFILART
REQUIRED SDF  — 100 jeAR Food T2 Vo PME

DAM  STATISTICS -

HEIGHT oF AAH - 207 Feet
STORALE. AT NORMM-. FPoo)t - O ae-FT
SBRAGE AT TOP OF AAM - 70 AC-=T
“DRAMOAGE AREA AROUE AAMSITE. - 0.85mi *

éégwq—'ﬁous : fo! )

ToP oF DAM Low) FoIOT (FIED) - 1836.C
NORM AL rPoOL - 182.0.0
STREAMABED AT 7OE of DAM - 18159
SPILWAY CREST - 1830.0
OUTLET LWORKS
TAITAKE, TVERT - 1820 .0
OUTILET THMVERT -  18/5.9
RIVER BASIL - SusqQuEHANOA RIvER SASIO
ZONE - 11
SOYANER. COEFFICIENTS
Cp - 062
. Cg - /50
MEASVREDL PARAMETERS : ¥
L2 LEOET™ OF LONEES™ WATERCOURSE Lz Tocom= (.33 m:
Leps LELETH OF JONGEST WATERCOVRSE 7D hep = 3800 FT
CENTRID OF THE BASIN 0.72m;

% FRoM U.S.6.S. QuAD SHEET, CLUFFORD , PA.
72 MIOUTE SERIES Scave . /24000

e \ )

il oo e ¢ vy

bttt |

il e

e i i e




BALTIMORE DISTRICT, CORPS OF ENGINLERS PASE

SUBJECT BAH Sm‘/ A‘K)ALYS/S
COMPUTATIONS ‘ROSS 34"‘1 weer 2 o s

4/./‘/-8’1

COMPUTED BY 8’3 CHECKED @Y DATE

MoTE: ELEVATIONS ARE REFEREAXED 7> U.S.6.S. QUAD SHeer |
EATITLED CLFFORD PA. ELEVATION (820 WAS Assumeld |
D BE THE ELEVATION OF THE TWVERT 2FTHE TWTAKE.

£p = SNYOERS RASID LAETIME T2 PEAK 1N HooRS

bp = Lollica)®
= ). 50 (0.72(1.3%) )°" - 148 furs

= ReseRcoiR._CAPACTY *

- SURFACE. AREA AT SPULWAY CREST (1830.0) - 4

- SURPACE AREA Aw £4ELVATION (840.0 - 24
(PLAINIMETEREN VALUE)

ASSOME CONICAL METHON APPLIES TO
SIJD VOLUME. 1N Fobl AT SALLWA CRESTT

V:@AH = g(el)(w) = 13,38 Ac-F7.

STORAGE. AT~ ELEUVATION /8RD.O = 0 AC-F.
Sromise AT SPLWAY CLEST 1625.0 = | Pr.

o, e o

R 2

PR FLOOD ROOTIDG ARPos

ASSIOME THE AVERAGE ELD |
AREA MerHOD 1S SUITABLE
TO ELEMTIONS AROVE
AORMAL_ Pood. - ELEYATIO!

1820 MYy (AnAz)AK
T

g

ELEVATION - FESX ABIDE MSL .

4 8 \z'» ll: 20 2
AREA D AcRES

MADB FORM 1232, 28 MAR 74

4
N
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Ty e e

e

BALTIMOARE DISTRICT, CORPS

DAM _ SAFET  AVALYSIS

OF ENGINCENS

raAGE

SUBJECT
COMPUTATIONS R OSS A AM ONIIT__i. or SHEETS
COMPUTED BY WG CNECKED BY OATE A/-/‘)Z-SI
[V
ELEVATION - STORAGE TRBLE =
ELEVATION AREA AH ve(AsAz \aH  Comusmve
(msL) (Ac) (#4) ¢ r(K_ } (oone
18e0.0 ° . . - © ©
/930 O ‘4_ LT —— _/.?13_ ) /3.5 '3
18632..0 6.5 2.0 /0.5 3.8 24
/e34.0 9.5 2.0 /6.0 39,8
1&36,0 » /3 o 2o 22.8 2.5 6o
T 18366 (rany” /5.0 0.6 99 707 70
153&.0 /.0 /4 23, 58 90
__ /g0 l‘ﬁo_-.__z.o 42.0 /3§_§{_ Mo
/g‘}f‘o 30 g0 %0 790y
w Tod = ToP oOF AAM
NoTE * DRAAGE AREA AROVE MM = 085 mi%
ELEVATION SORAGE.
(MSL) (Ac-Pr)
/£20,0 o
/830.,0 /3
/%320 24
15340 fo
15360 co
1§3C.6 (ros) 70
/%3%.0 90
I540.0 140
o )90

- Bt e

-/




NADB FORM 1232, 28 MAR 74

BALTIMORE DISTRICT, CORPS OF ENGINEERS

sunsecr—_DAM_ SArETY AmALYSIS

L |

COMPUTATIONS ROSS AM sneet ¢ of smeeTs
CowruTED BY gﬂ_@ CHECKED Y. OATE s-1-81

SAF:  BASEY OO THE SMALL HEIGHT oF MM A -
e SMAd- STRAGE. | THE SAF SELECTEY AR THs D
UAS THE looya«l 00 [ "THS 1S 0 Aaa&M-oce,'"
WiTHTRE GLINSOCE. AROVINES . T LT 3

- USE  SOF = /0D YEAR Fraod

e . s e -

LML _CALLOIATIONS - e S, RS E——
SWCE THE SOF SEIECTEA FOR TS ROD HAS BEEM :
THE 100 YRAR 200D N0 CALCULATIONS ARE AJELESSAR {1
70 CoMPUTE THE Pkom MMANHOM PRECIPAATTOL |
CAP) OR  FROBABIE MANHOM ool (PME).

s ool didatiie Hia < as cttm

e ———— e w4 mae e L . . . F
- . ———
e e - —— -
-
————— e
— s — —— e —— e




SALTIMORE DISTRICT, CORP3 OF ENGINEERS east
SUBJECT w S”&/ A"UALYS)'S
COMPUTATIONS ROS‘S AM SHELT or SHEETS

COMPUTED BY {,’6 4/-/5"'84

CHECKED oY DATE

EMERGENC SPuLWAY CAMCITY :

SPILLIOAY 1S LOCATED NEAR RIGHT ABUTMENT oF M#A.
SEE FIELD SKETTH I APPERDIX A, EXHIR IT 1.

SPLawsy AATA ¢
TYPE - OGee CREST weEIR |
, LENGTH ~ 35 FEET | effechue length is 35- lat?
3 CREST ELEVATION - 1$30.0 MSL. * Bi7ree

| Low) AINT TOP oF AAM - /§36.6 MSL
SPiLwA TREEROARN - 6.6 FEET

= C VAMUE : VARIES /bR SPILAY CREST
2.85 /or EMBAOKMEST

ASSOME DBESIGO HEIGHT oA WEIL 1S flo=GletT
AVD P= 2 Fect THEREFOLE =0.3133 .

(TH1S 1S FROM "DESIEND OF SMALL "DAMS | PAGE 378 .
OSE F6URE. 247 4wd F6URE 250 T ComAPUTE.
C Aks T VARIGS witd HeAD)

D -S

w0332 Co= 370 L= 301 Feer /ﬁ(gﬁ
SPILLIAY RATING TAGQLE ©
BoClEuON 4y He K & C 9 -erd,

(msk ) (A (A (eamw)  cedo) Er =

186320.0 o b - .- .- - - o-‘

/831.0 e o1 o84 3.1l 986 100

1§32.9 6 0333 o089 32 2o 290

16330 T4 os» o3z 30 | swo &

. 1534.0 ( 0.7 045 352 §92.1 890

3 1§35.0 ¢ o833 0347 357 (2724 270
; S T Usaco €T e Tloes o0 370 728% /70
T Usace(mey 4L sleo .0 3,73 20049  2c00
‘ T TN | ¢ w7 Jo7 396 3977 3770




R i . 2a L
M

BALTIMORE OISTRICT, CORPS OF ENGINEENS PASE

sSupuEcT }M SA"E‘ "i ANM/Slﬁ
coupuTATIONS ?OSS M nutn_é___ OF e SHEETS

coMPUTED BY yé CHECKED  BY oAt S-1/-&1

100__JEAR F1.00) AOVALYSIS ¢

THE SELECTEN SOF RR. RoSS M HAS BEED THE /00
YEAR. 00D, THIS IS BASEA SO THE SIRZE oF THE AAU AN THE
HAZARD CATRAGOREY OF THE OAM.

TH  DEVEMP THE- 100 YEAR FIDOD | Two REGRESSION
EQOATTONS WL BE USED 7D DETERMAE THE PEAK VAKE .
THE. AUERAGE OF THE TWO RELRESSIN) (EAKS wii- BE THE |
10D JEAR 06D PEAK OSTD /A THIS ANALYSIS, |

BOLLETTL 13 Hood LAk :

AROM PLATE. 1 - R0sS MAM 1S 10 REGRA) 2
v REGRESSIDA EQuATIIN 1S
Gy cA”

e

here :
@, = FeAr Raw for RETLRA) FERIDL™T 1M EARS |
C v REGRESSIDA) CONSTAOT 3
A DLAINAGE. AREA 18 SGUARE MILLS

X = RELRESSIDA COEFFICIENT
RECAII  MRAIOAGE AREA = 0.85mi*
DR 10D YRAR AMARYSIS :

=100 A= o.88mit
C = 564 X = 0.944

b Gy = CAT = sctCosy ™ < 4.8

i Qe EBOO0 eFs  FReM  QuiswTiN 13

—_— . __

Mow | CoM PUTE. THE 100 YEAR iHhooD PEAK. FROM W/ORDIDGLC  §
STUDY <TROPIC M- STORM ASNES | NORTH  ATLARTIC DUIS/ON, 1975

NADB FORM 1232 .28 MAR T4
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NADB FORM 1232,28 MAR 74

BALTIMORE DISTRCT, CORPS OF ENGINEERS PAGE

wester__OAM SAFETY AmALYSIS

COMPUTATIONS RDSSXM wem o aueet_L ok . SHEETS
COMPUTED WY {IVQ CHECKED  8Y oare 5-1-&/

Loa(q,,) =C o+ 0-75106@)

where:  Cp za mapP oefEUSOT foR MEAR) 106 OF ANNUA EHLS
Bm > gametne meavor annval Fordl peArs 10 ¢ES

A = odminage area. W SQUARE. Miles

oH AGURE R Cp= 215

v Loa(q,..\ = A2.15+ 075 /Oa(o.as) <= 2.04971

——————

nowr; Compute the standard. olevia tiow

SeCq - 0.05/05 CA)

where : S = gtandard oleyntion
Cs~ o map coeffiuent for stamdard devisbir

RoM FGuRE 22 (g~ 0.35

S = O.35 - 0.05 loa (o.85)

now Compuke the 100 year Plood. peate. from the @llowma
Fog (g = log (a) +KL(AQ)s

whu& g

106(0.,.\) = /oa- of +he annoel Hood PEAKS
for o GIUED EXCEEDENCE. REQOEy

/oao (Qm) = mle‘ﬂ /oaa.méltn( a*f anm)a.pﬁetoad

K(p.g) = STANDARD DEVIATE FoR A G10EL
EXCEENEICE. F’R&QOEMC\[ (P) AR
SKEW CREFAUET (8\
S = STAODARD DEVIATION , LogS oF
ARvAL PeAKS
COWE NERD TD HAVE SKEW COEffrueadT, FROM 1FGLVRE 23
7— =0.%30

-7

o n s et ek kb & et

sy

oy




o e

MADSB FORM 1232,28 MAR 74

QALTIMORE DISTRICT, CORPS OF ENGINEERS

susJEeT }’W SA‘FaY A’fJN.YS[.S
COMPUTATIONS ROSS AM

PACE e

‘NllT.-__._..g OF e SHEETS

COMPUTED BY &'B CHECKED  BY oare S -&1
K(pg) = 285 THS 1S A HOTERPOLATER
e ———

VALVE FROM EX+h&T 39 -
STATISTICAL. MENODS 18

HYOROLOE | [ En #. eeuh
VAR, 1962

Lod(Q..) = Loa( G ) + K[p,g)ﬁ
R Loa,(qm) =R2.092 + ( 2..55'5(,5,3535\) *‘_'?_I‘““'t

Loa(q,..‘) = 2.998%

Soo = 996  ~1000cEs

THEREFORE = = FRoM  TROPIAL STORM AOES ReAR,
+ Qoo ¥ 1000 e Aoerr ANATTIC DiuLsignd

Nowd , COMAUTE THE. 10D YEAR FrLoo0 PeAx. By AVRAGING
THE Twd RELCRESSION EQUATIONS.

< Gop = 500 1o 5 7S50 crs

@
SALWAY A-Aguﬁc[ :

THE SPILOARY 1S CORSIREREYN AREQUATE. IFTHE AMAUMOM
QUTROW THROVEH THE SPILWAY AT Low RIONT ToP OF DA /S

GREATER THAID THE §,0, PEAK. CALLOLATED AGNE-

~THEREFORE,
MAGHOM OUTALDW A7 TOP oF DAM = 2000 ¢Fs
MANIMOM THORLLW  [OR 10D JEAKR. F400D = 750 es

SINCE , THE MAGMUM DUTPLOW IS GREATEL THAI THE
MAKIHOM TIAOW | THE SAULWAY 15 RATEY ADEQUATE..

f:/
oo

s

{
|
i
i
3




GALTIMORE OISTRICT, CORPS OF ENGINEERS

vorer_ drArt SAFETY AnAL|Ss i
COMPUTATIONS ‘RO&S AM SHEE ! q or SHEETS ;:j
COMPUTED BY 6(7)15 CHEGKED BY DATE 5-28-8 ;
!
N

THE. OUTRET LUORKS CoNSIST OF A 12 10¢eH CMP

EACASED 1A COMNCRETE . THMVERT oF UPSTREAM IS
AT ELEVATION 1820.0 D DOWNSTREAM TMVERT AT
ELEVASTON 18159

FOR THIS ARAAYSIS ASSUME OUTLET CONTROL NE TD ;
EXIT CHNVOREL. FOR SPILLWAY 15 150 rFes T ROLMSTREAM . 4
THE STROCTURE. WWAST ASSUMED TO HAVE A HEAD WAL
- THAT 1S MTERED TD COMFORM D SLOPE, THEREFDRE KezoT.
a ASSONE AERETH 15 APPROXIMATELY (00 FEET AMD FRox 3
THE HYDRAUNC CHARTS FOR THE. SELECTION oF »ﬁ@muh/ cuLUEaf

? T 0.5, DEPARTMETT OF CoMMERCE. | DEC 19S5
E ;Q: 0.7 } » ———
L% JDO FEST W%\A H
o ;
B;A‘ R TS TR —— T,

i SURMERGFR OUNET CLLSRT FLowIDd FouU- !
O hsume TRAT OUTLET £30 oF “™Pe 15 SUBMERGER By S| Fect |
; STRLIATER. (& AKX EASOARION - 1BL0.0 |

he DWFER EUMAL TERD ReETES L LPSTREAMU  Poov ELEVKR ORI
M DOW L STREAM.  TA LU ATE( ii
“mow FleuGiod e H Q R ermares ;
(s (ML) b @)
| . .leaseo \pwo ‘g0 4.3 e |
Y 1830.0 gz o __ 1o G0 shwuewM coext
| 832,06 g0 o0 70
g4 o0 igp0.0 0 1.5 .
i : 18%.0  \bw.o I-0 O o
: _eseb g0 .l B mMAKMoK Pos
E-q

W iame
SR e




. . . ' . TR PP R TR TR T S e A e
- - - o o e v e v A - o e M

b
k

CHART 11 ;

FZOOO é
L
iy e pmmm————
o ° 1 ;H r 4
- b
L} 2 hw A /
- 1000 213 ; — | %o .5 }
o Q4 TR & ] !
- 800 2 s Siope Soms oS [ ;
- SUBMERGED OUTLET CULVERY FLOWING FuLy :
- 600 FIQO HWe He ho-LSo - . |
g - For ouiel crawn no) submerged, compute HW b 8 :
B s00 108 methods described in the «':nqn m:-uq:u Y - :
| - 400 L 96 10 ;
. b - - H
: ,
! - 300 L 84 i i
C 3 i
o e i
L v - 200 72 . 1]
- - 66 [ f
1 o uﬂl‘ — 2 ;
. m: ol 60 [ ~
s C - 54 zL
0 =f
zpo0 gl ks
~ x =t
- 8Q O C
ot z ar
g =42 w4 i
&80 z x|
b -
2% Slae o -
3 '
- 40 @ .
RTINS w 33 3 : ;
Fso §bso s © s
N Siczy e !
" a = ]
- @ {
t 4
’-
> N
C. 20 ]
o]
s i
z 4

: ; ) HEAD FOR

o STANDARD

C. M. PIPE CULVERTS
FLOWING FULL i

BUREAU OF BUNLIC ROADS JAN. 1983 n=0.024 Q

{ B‘ . RoesBM

e s -

et # ek sl




APPENDIX E

PLATES

. 1yyx.
P TTIRILIIE T R S

I
I




PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ROSS DAM
BRUCE E. & NANCY W. ROSS

LOCATION MAP

PLATE E-I

@
2]
5
2
S




1
i
N4145—W7530/7.5
E
, = 1968
; PHOTOREVISED 1978
Z AMS 5867 | SE—~SERIES V83

;
;
;
i
i

\_U’

\ Ly ns Bivee i

1 3 _' 3

. - !

\ 4 f

i

g H

; ;

; !
P

g) \ N SR SN N i

L px *() I \ ' \ C PHASE I INSPECTION REPORY i

‘ o (’,E‘dlliioﬁgb !;SA O\ N \\( % N B h’w}' NATIONAL DAM INSPECTION PROGRAM 3
Pt ‘ RN LI :
b) } ot \5,.\‘,‘“' e ROSS DAM 3

f // ( PHOTOREVISED 1969 A IRY hf/" Pe 75"0/ S BRUCE E. 8 NANCY W. ROSS

!' ’ AMS 5867 I NE_SERIES vAs! Fy e e

DEVELOPMENT PLAN

/" |DRAINAGE AREA 8 DOWNSTREAM
7
™1 Jury 98 PLATE E-I |




M A a4 adl

-

.

I

A 7MW Seur

Prorasrr L&

-

S
L R

P 2. 224

[ %

ade”

Tora. ACamLLrr ACRLAEL T TEQAL

COUNTY

JYIQUE NANNA
WisZ T2
I MOWING LO0CATION OF ﬂtaeoazo
Dam Ao LAKE
IERRICK TOWNIHIF

§ $ §
N / N "
51 3 N
' " » 5 B
. ., T P
AT SR AR
SCALE: /3 30T

N R
S IR




e

g

cdE2 7 o0 |

S Zeap

TZa TtQa_..

A Tompe
o mlI G N DA

TR s CHSac ey . ARSI .
T lksh DY DirvEN. & ag{{ il?l ArFrOm .
L —t L

AP o + 4
BN NG LOROPYILY L AL L08 SRYCE .
AN NINCY. LROIY- (7 ERR G T324 TSI OYEHANAY.
CRUN?IY, PENNA.; 4430 rvOrcar v Ga~Emte THEY
Remmy Or dEgN, ’

SUNE 1367 Jco L SrsoNy T

P Al gr'/c‘c//v_ G L .
= |
| e MYy /969 : } v

REEY Sver s37e

s

s
§4

M S——

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ROSS DAM
BRUCE E. & NANCY W. ROSS

JULY 198! PLATE E-

ety A STy <

i
]
i
.
i
i




. - ke vt g T ——— Y SR TR S

S A
‘o LY .

o~ ,4.,,.-‘A;IJ,»- A \
. N

o
«

——— e

. T s . PO N




. Ja‘h.
; ’ “W. 8/ MMM m--r ~.
!z_zg__.urr_/onf 7~f_¢L-Q£_N5<‘7 NT . J ,:.., pelidyopd pors ,:..,,,., o

LAT Jumver CENTC R NE), . Syoly: HELS NOT T LFCHELD BPAIED L DAY
Jcace; grre . . . t‘ tv ’bnua-ﬂra.w PO 0@ Ivtes.
AR IS . ! g2 I

= “‘F" Corpig s gl m.la-. :pcar Peyes

2o

‘M”‘ﬂr’m P m’*“‘. ‘Mﬂl“
S

AOmCD NanD rwnge. g MY P A 1
hd L9 ns Betna v aprv
ket aiadadd A/t res fow AL TraLL

- ~ d dmas 83 Bog I adva TS e
2

Thcgy Lary Desw:pove

r‘./-t- 3t 2 e 1§ Aram T Lanr

. nm Su ok Geral Aa t’, 7l dd
‘W By

Py \,'xcm-o-tq , 07 Avce A

Q .
g,'&,
c.;‘"};?
Q7 &7
& 5
N
& &
w
Y

PHASE T INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ROSS DAM
BRUCE E. & NANCY W. ROSS

JULY 1981 PLATE E-IX

et ot sl b i




i

1
|

L

vosam .—«n

Ao n,

‘“.b“ o Suns #-040)4)
PR rspOpw 'l.or-u’

Morg: Aok SO
R TS VW
ﬁdcllcd?l
SRavan. CoOw

Viamaran ooen: P ACLIEN.

SR NAY DL aN

~.-— .’e 00 gewras ..

|
} !

— e ]

LECTION IOy RAIuTranNT

TFcacx g0 . \

~ALIC PETAILS
ﬂﬂ ‘de WL L WAY mOoR ("('»./.._ ANO NAN NEY
LOIY. HERRICK TIHE  Susous MANNA Q. -
WO rvE /ZSZ JCaceE: 43 Juowu

"'Jvez..t/rv Les L

®_®LV. [/l t2€8 ___

©_Lar Sorr 970 o

—_— 'J&'lo.."‘h—'- :

TG e

o, o3 e Mrm :

JP/LLI«\/) Qé (LE

uC‘AI_E 'I-O

I8 ARMO S 108 Gara Meoa. RL T
foiie N-radier - iy Baonse 31 !

N pimansion. gy — A RER - Fxrammin Mug
L3 S M A T TR

3 - .
M-S A,n‘ou«ns-o--

ey

WYY



" L

!
d
TRILLWAY ELEVATIQN Tl BLENTORCING - EIR OO $$% A‘y
. LNy Pop ‘6 &‘9

- FCcha ' j *ro - ‘Q& @

Fow
B = : <
e - ‘
. T~

3 \ \
" = . - 0

b _l.:. L IR war sS4 P Be Pisces ]

L AL seee & O~ &N Saavgs DS - Carrmar [}
) Moo Wnaks mis R - . B0 INOTVANAY P Dl Tmwan - . |
icad - 3 i A AN - s NEBPNOLBS s . 8 PRy - TENE L nkam g, IOpeem § vy ’
Laa P "t See
.

wt o e . PHASE I INSPECTION REPORT

TS S L : .
N ani i . o K\s‘
N car e caumar s ‘ = NATIONAL DAM INSPECTION PROGRAM

4D Ar .04 B Toas Cobia T .t » . o .

-0‘::::- a./:'.;nuv-t R ~ X, .

FEE) .. W e ROSS DAM
L A A R et ol LR TVREIEN A N - A

) s -
B osva Doc- Saza ame ‘e ma -
MIES fo D& PON ED MONOLITHICALL ¥ s S, Coeends Come 4700y

1 BRUCE E. @8 NANCY W. ROSS.

3
i
i

RLTERNITE DESIGN OF DRIN QOWN - O~ 277017 E£ND
(~NOT 70 s )

F o JULY 1981 PLATE €

S .
B e wi Jhe et - ey mee - - Tt e -

l ]




t

SRR £ dusia

T —

A Sutwwev o Cotosnrian v B9”

. et et

ot sl A ret
NPy FICINN it oo
.
’
-

4 Cae

,
n
. t
. . . t NOVE ' I, 082 B LBorrare 8m Catanvd b o‘;‘lu-. Qanrpn -Sovres i
. g . 1 BROD-£1043 /1R’ DERr b
ARNEC WO~ OF CHANNEL LN . 3 Y g
. i
‘1 o |
N RGUIC -7 S I Yy
\ . .
N H
. e :
. -
{ B \ o FPROSILLE S T WAy DISCHNARCE CAHANNEL .
. e . O ' “Icaak! s Son . i
. . r 0 !
. . - )
> .
: |
‘ 1
.
i
»
' |
1
'
, P
! !
I
1 }
' .
v ' 4 .
. v
sre ; l - —_— - i

N

\

b Saig -

g - e |

~ T ngee —— s e s _N_,__ﬁ.am
N rw X I LAY AP W I - . :

a ] — il \\ !

M Santady o eened i,’ Base N X _ -

i

1 -
.o - Bowws!

!

¥

2o
i

¢

F
-—

—

oy

| ! o |
- O 1 i
.- USSR S U T AR DR SIS EE | R
o R R S R S S s
. O/STANCE tN mEET
ei ‘ I r ~e

. AlORx: I imar

emr trmer

-

|

[ M i A e R e




! | -
g ! Tty Frow ar'gon v aaresans!

! " Sre~y LR e - ATR CosoIn FInarE~TI 7-

' | c‘t--».uvo 494~ ‘""’"54‘_"-!"“" T
Fiaricemy - on Conmus ﬁmv. T
Chmr- <-on~/~¢n~w) nx(bm"‘- J'
| FTeNr 4B - 22 % Conesa Avieman S

Tl Ctnv.canrr - ZOR Conea Mmigrmanrs T T T E
J'r.ur coens: sox cmxﬁm.v’a -

! Toar Cady

| Clan commr .
. -rP-.ay (oa-‘.
-rm («*ﬂnt

4 i ! D Cuave giar T Ry Conie Mivammiuni | .
- ' | SYew  LOAm T/8%_Coatse mvaessinrs t .
. (U 18- Lte  POY st Wavsorirs '
3 : L TP Crays B Fgl Chates s :
! M P Ciar Camrr . ey Covise Muwawsors
| * STy Conm AL, Ok plirnt sk P
! b CCemr Jove- Lo » 39“"-'.:'“"""“ :
1 : ' S lanr-ciar 20% Charst fhagoctturs | i
4 + . ‘a-m Loar Ao t‘..q!,o-uarn‘- .
- - - - —
- Q te . i e e —— L
:L - .
t

ctiuﬂ"
"

Q uALY
1)!

SRR A &
YR, e /,.v j g
A N
. S PO --7.'."-:"53-'1’1‘&".‘.".?.‘2 ‘9-» 1‘"&

——— j:,» PHASE I INSPECTION REPORT
- — J | NATIONAL DAM INSPECTION PROGRAM

fox .-J.::lct AND NANCY 5’0.5;— /_/5{:/..:4:___ i ROSS DAM
BRUCE E. & NANCY W. ROSS

. TN = SYUISQUEMNAN A Coun' 77, L4
Ly Suer. (969
Dol LE

———

)
.
o

JULY 1981 PLATE E-

SAEET Vo d rE




APPENDIX F

>
(&)
Q
= |
&
(L)

——— —— = ——



ROSS DAM

GENERAL GEOLOGY

3 Bedrock at Ross Dam is gray to red siltstone and shale of the Catskill
Formation. It is well bedded in thin to medium beds with closely spaced, well

! developed joints. Siltstone is moderately resistant to weathering and

breaking along joints and bedding fractures into tabular and blocky

B MR ke

fragments. Glacial till exists at the site and is at least 5 feet thick in

the valley.

TR PR A R R T e T

; Legend

(Bedrock)

Dek CATSKILL FORMATION UNDIVIDED = Succession of grayish-red sandstone,

siltstone, and shale, generally in fining-upward cycles; some gray sandstone

and conglomerate.
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