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I PHASE I REPORT
I NATIONAL DAM SAFETY PROGRAII

I: 
_ _ _ _ _ _ _

Name of Dam Newtown-Hoffman Site 3a Dam NY617

State Located New York
County Located Chemung

I Stream Newt own Creek
I Date of Inspection June 14, 1978

I
ASSESSMENT OF 

0

GENERAL CONDITIONS •0

The Newton—Hoffman Site 3a Dam is a multi—purpose earth embankment structure 0

with flood control storage capacity. The structure has been under construc-
tion since 1974 and is currently in the final stages of construction. To 

0

date the reservoir has never been filled . The dam designer and construction
agency, the Soil Conservation Service, has made some major structural modifi-
cations and repair work during construction. At this stage, noth ing has been

•0 determined to render the dam to be unsafe. However , since the reservo ir has
never been filled , the inspection report has not covered all the criteria ac—
cording to the Recomended Guideline s for Safety Inspection of Dams. It is
ant..icipated the structure will be filled in the spring of 1979. It is rec-
ommended that the dam be inspected upon filling and again in the spring of H1980 and that this report should be amended with those findings. A hydro-
logic evaluation was performed and determined that the structure wifl be able
to pass the Probable Maximum Flood without overtopping the dam. Stability
computations and field soils information obtained during construction were
reviewed and found to be in order. No remedial measures are recomended at
this time.

o~ 
NE~p . Dale Engineering Company

~~1P~~ tson , rieW~~
’

Approved By: ~~~~~~~~~~~~~~~~

~0 

Date: New York District Engineer
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam Newtown-Hoffman Site 3a Dam NY617

I State Located New York
County Located Chemung
Stream Newtown Creek 

—I Date of Inspection June 14, 1978

I ASSE SSMENT OF
GENERAL CONDITION SI

The Newton—Hoffman Site 3a Dam Is a multi—purpose earth embankment structure

I with flood control storage capacity . The structure has been under construc-
tion sInce 1974 and is currently in the final stages of construction. To
date the reservoir has never been filled . The dam designer and construction

I 
agency, the Soil Conservation Service, has made some major structural modifi-
cations and repair work during construction. At this stage, nothing has been
determined to render the dam to be unsafe. However, since the reservoir has
never been filled , the inspection report has not covered all the criteria ac—

1 cording to the Recommended Guidelines for Safety Inspection of Dams. It is
anticipated the structure will be filled in the spring of 1979. It is rec—
omended that the dam be inspected upon filling and again in the spring of 0

I 1980 and that this report should be amended with those find ings. A hydro-
log ic evaluation was performed and determined that the structure will be able
to pass the Probable Maximum Flood without overtopping the dam. Stability
computations and field soils information obtained during construction wereI reviewed and found to be in order. No remedial measures are recomended at
this tIme.

1 o NEip~. Dale Engineering Company

B ‘~1~OF(SStO _.

I 
.

Approved By: Col. Clark H. BennI Date: New York Di strict Engineer
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1 . V iew across fronf of dam . N~~l II portion of dam cut to Ins t all ii . ~ p r i n c i p a l  rsp i liway intake and d i s ch a rg . •  pip . Normal
poo l over  f low i ntake e l i - v a t  ~i n  j~ . a t  t o p
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2. V iew looking down into dry impoundment area1 in the front of the dam . At time üf in-
spect ion multi-purpose dam had n e v e r  been
filled .
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3. View looking upstream from dam . Pond area
con tains approximately 6 inches of water .
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4. Detail of riprap on face of dam .
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PHASL I INSP LCT ION RE PORT
NATIONAL DAM SAF I TV PROGRAM

0 NAME OF DAM — NLWTOW N— HOI FMAN ID# —

SI I ION 1 — PROJI Cl INFORMAl I ON

1 1.1 ‘iI N~RAL

- 
a. A uthori~~

Aut høri t~ f or t hi s report is  pr OV ~ded by the Nat I ona 1 Dam I ii5pO~~—
ion Act , Public I aw Q2—3 b .’ of 1 72 . It has been prepared in ac—

cordince w i th  a contract for professional se rv ic es between Dale
I nqineer1nt~ Company and The New York Sta t e  Department of 1 nv ir on—

• mental tonser vat  ion.
I

h. Pu~poSe of Inspection

The piurpoct ’ of t hi s inspec t. I on is to  eva 1 ua I c t he st ruct tira I and
I ~ hydra ii i i c cond i t ion  of the Newt own— Hof fni.in Pant and appu rt enant

structures • and to determine if the dam conct it tit cc a ha zard to
human Ii fe or prop ert v and to t ransm it find i ntp. to  the St at o of New
York.

Th is  Phaso I inspect on report does not rd I o~ o an Owner or Opera—
tor of a dam of the legal tiut It ’s~ obi igat io i is  or l i ah i l  it ii’s as s o —

~~~~
• c I at ed w i t  h t he ownersh I p or oI’ i’rat ion of t he ~1ain. In add it ion .

- due to t ho 11 i t t  ed scope of sov ~ Ices fo r  t he se  rh~~e I invest i ga—
t ions • t he Invest i gat. ors had t o  r ely upon the dat a fu rn I shed to
them. Theref o re , th is  Invest I t~at Ion Ic 1 m u  t ed to  v isu a l  inspe c—
t ion • review of data prepa red 1w ot hers . and ci nip Ii f led Ilyd ro 1 og Ic
hydraulic and st t- uct ura l s t a b i l i t y  eval uat ions ~~ere appropr iate .
The invest i gators do not assume responsibi 11 t v  fo r  de f e c t s  or do—

- 

f ic ienci es in the dam or in the data prov ided .

1..’ IM .SCRIP T 1O N 01 PROJLCT

a . Descr I pt ion of t)am and A ppurtenances

Ii. The Newt own—Ho f fnian C rook Pam i s a rt 11 ott cat - f h v~nba ii knuent . Th e

• 
embankment is made up of homogenous f i l l  mater i a l  wit  h a core cut —
off  trench of sd oct 1 ye homoqenous eart h f i l l  . Thc dam is  appros I —
mat ely 53 f o o t  high and approx i nat el y 800 feet in length. The t ip—
stre am slope of the ~uih~nkment Ic 3 — 1 !.‘ hor I zont .il to 1 ve r t i ca l
and the downst,reani slope i s  3 t o I . 1 ho dam is a mu i t  I — purpo se f a —
d l  it.y providing a rec reat ional  pool •ind serving as a flood cont rol
f ac i l i t y .  The dam Is located in a rural set t I ni. The 1wi nc I pal
spi  I iway was under construct Ion at the t ime of the inspoct ion. A
fail nrc of the concrete at the hasp of the or ig ina l ly  const ruct ed
princ ipal spi 1 iway structure twcess it at ed the reconst ruct I on of t h e
pr inc I pal spi 1 lway in a new loc .ut ion. This  const ruct ion was in

I
I I

_ _ _ _  0 0 0 . •
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I
I progress at the tine of the inspection . The princ i pal spiliway is

a riser and pipe type structure which di scharges through a 30 Inch
pipe. The original discharge pipe now serves as a drain for the

I impoundment. An emergency spiliway is located to the west of the
dam structure and is located completely within original ground.
The width of the emergency spillway is approximately 200 feet. The

I dam spiliway discharges into Newt own Creek.

b. Location

I The Newtown-Hoffman Creek Dam is located in the Town of Erin in
Chemung County , New York. The dam is built across Newtown Creek
and is located approximatley 2-1/2 mIles from the Hamlet of Erin.

I c. Size Classification

The maximum height of the dam is approximatley 53 feet. The con-I servation storage capacity Is estimated to be 1 ,369 acre feet.
Therefore, the dam is In the Intermediate size category as defined
by the Reconinended Guidel ines for Safety inspect ion of Dams.

I d. Hazard Classification

The dam is In the high hazard category as defined by the Recom—
mended Guidel i nes for Safety Inspection of Dams since it contrib-
utes to the control of runoff from fts headwaters location with a
number of other similar structures which makeup a regional flood

I control system. The Haml et of Erin Is located downstream approxi-
mately 2—1/2 miles . Potential damage is al so evident to a number
of homes on Laurel Hill Road.

e. Ownership

The dam has been constructed by the So il Conserva ti on Serv ice of
the U.S. Department of Agriculture for the Chemung County Soil and
Water Conservation District.

f. Purpose of Dam

The dam is a multi—purpo se facility . It will be used for both re-
creational and flood control purposes.

g. Design and Construction History

The Newtown-Hoffman Creek Dam was designed by the Soil Conservation
Service In 1971. InvItations for bids were issued in March , 1974
and Construction Contract was awarded to Simone Construction Com-
pany of Long Island. Notice to Proceed was given in June of 1974.
The cutoff trench was over-excavated from that shown on the con-
struction drawings. Earth fill operations on the cutoff trench
began in September, 1914 . As excava tion operations progressed , it
was determined that an Imperv ious blanket upstream from the dam
would be necessary to control seepage. In May 1975, formIng and

2

- • 
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1
placing of the reinforcement steel began on the riser slab. Con-

I crete pl acement on the riser began in May of 1975. Concrete place-
ment in the ri ser continued unti l the final pour in December of
1975. In May of 1976, cracks were observed in the transition wall

I 
and at the downstream wall of the ri ser section of the pri nci pal
spillway . By August of 1976, these cracks had opened to maximum of

0 1/2 Inch. An Engineering investigation report conducted by the
U.S. Department of Agriculture Soil Conservation Service indicates

I that the pl acement of the embankment of the dam during September
and October of 1975 was done with the fill at moisture content con-
sistently above optimum. The fill was brought up more quickly than

I the riser concrete and an isol ated lower area was left at the riser
to be filled in later. The investigation report concl udes that the
failure of the concrete riser was due to a combination of excessive 0

earth loads and the lack of adequate vertical reinforcing in the

I riser section at the base of the riser. This report is included In
Appendix B. In 1977, the Soil Conservation Service designed a new
spillway and ri ser section to replace the old damaged spillway

I riser section. Construction of this new riser and spillway section
was underway at the time of the inspection. The photographs m dl-
cate the progress in this reconstruction. Until the present t ime ,

I the Newtown-Hoffman Creek Dam has never been filled .

h. Normal Operational Procedures

I See Appendix B on Inspection Reports for Operations Agreement and
Guidel ines between the Soil Conservation Service and the Chemung
County Soil and Water Conservation District.

1.3 PERTINENT DATA

a. Drainage Area

I The drainage area of the Newtown-Hoffman Site 3A watershed is 1 ,709
acres.

I b. Discharge at Dam Site

The dam Is not operational and was still in the later stages of
construction at time of inspection. No historical date is avail-
able for this report.

I Computed Discharges :

Ungated service spillway (max.) 136 cfs
Ungated emergency spillway , design storm 2392 cfs
Ungated emergency splllway , top of dam 7155 cfs

c. Elevation (feet above MSL)

Top of dam 1494.5
Top of service spillway intake 1484.5 Drop Inlet Weir

0 1487.5 Riser Crest
• 4 Max imum pool - design discharge 1490.4 (1/2 PMF by SCS)

• 

0 

1491.4 1/2 PMF by Dale)
• 0 Emergency Spillway 1488.8 100 year)

j. Steam bed at centerline of dam 1441.5

— ~~~~~~~~~ — — A -~• — ~~~~~~
•• — 
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d. Reservoir

Length of maximum pool 4130 feet (1/2 PMF)
Length of recreation/conservation pool 3980 feet

r 
Length of flood control pool 4080 feet

e. Storage

• Recreation/conservation pool 1369 acre feet
Flood control pool
(emergency splllway ) 455 acre feet• Desi gn Surcharge 639 acre feet (1/2 PMF )

• lop of Dam 1191 acre feet

f. Reservoir Surface

0 lop of dam 145 acres
Maximum pool 128 acres (1/2 PMF)
Recreation/conservation pool 100 acres
Flood control pool 122 acres

Type — Rol led earth embankment.
Length - 800 feet.
Height - 53 feet.
Freeboard between normal pool elevation and top of the dam - 10
feet.

Top width - 18 feet.
Side Slopes — Upstream 3.5 horizontal to 1 vertical , downstream 3
to l.

Zoning — Homogenous fill material.
Core - Cutoff trench of selected homogenous earth fill materi al.
Grout curtain - None recorded.

4
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SECTION 2 - VISUAL INSPECTION

I
2.1 SU~V1AR Y 

0

I a. General

$ The visual inspection of Newtown-Hoffman Dam took place on June 14,
• 1978. The dam is still under construction by the U.S. Department
• of Agriculture ’s Soil Conservation Service followi ng two modifica-

tions in the structure. These changes were required due largely to
conditions found in the field and in design as described in Section

• l.2.g. As of the date of inspection , the reservoir has never been
filled.

b. Dam

- The dam visuall y conforms to the drawings except as noted on the
as—built plans which are provided herein. The dam embankment is in

• good condition with an adequate vegetative cover crop for protec-
tion against erosion. At the time of inspection a 20—foot cut• through the center of the dam existed to acconinodate the new prin-
ci pal spiliway conduit and intake tower as part of the modificat ion
to the dam. The exposed cut section showed the dam section matt.-
rial to be homogenious glacial till type soils. The steeper por-
tion of east abutment appears to require some gravel material for
local run—off drainage—way stabilization . Another area where the
SCS team member who accompanied the inspection effort indicated
drain-way stabilization for run—off is needed at the east abutment

• drainage cutoff trench which drains a sizable area east of the dam.
The upstream face riprap requires some maintenance , a condition
related to the current construction activity on the embankment .

c. Spiliway

The spiliway , located above the west abutment , is a grassed type
spillway . Inspection of this area indicates the sp~llway cover

-• 
crop to be in good condition.

- d. Appurtenant Structures

The drawdown intake structure was under construction at the time of
inspection, a photograph of the structure Is included herein. The
new principal spillway intake was recently completed. Restoration
of the embankment cut and drawdown intake was still incomplete.
The drawdown and principal spiIlway pi pes were inspected and found
to be in good condition. The plunge pool, however, was not appar-
ently modified during the repair work and it is questioned whether

I the discharge pipe may reach across the designated discharge pool
area.

I
1
1
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I The reservoir area has not been filled . The contractor has cleared
the entire multi-purpose pool area. The 1700-acre dra i nage area is
l argely forested above the reservoir and the cover crop is not in-

I dicat i ve of sedimentation problems, nor is there any evidence of a
severe sedimentation problem.

I
f. Downstream Channel

The ininediate downstream channel does not show any evidence of
erosion due to the construction of the dam. The area imediately

I below the grassed emergency spilIway Is a wooded area and would
have a considerably hi gher roughness coefficient. The downstream
area also seems to have a relatively flat gradient . A rare fl ood

I event such as the 1/2 PMF may create a flood pool in the area below
the dam and cause erosion to portions of the downstream toe of the 0
dam embankment.

I
I

.

1
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I
SECTION 3 — HYDROLOGY AND HYDRAULICS

_ _ _ _ _ _ _
3.1 EVALUATION OF FEATURES

a. Design Data

The dam was designed for 1/2 Probably Maximum Flood (PMF) as crite—
n a  for the spillway design flood. The Soil Conservation Service ,
designer of the dam, provided a copy of the design manual to the
insection team for review. The computations provided in Appendix C
prepared for this report were prepared Independently of SCS’s corn—
putations. The computations indicate that the spillway will pass
the 1/2 PMF (assessed equivalent to the SPF) with approximately
2-1/2 feet of flow in the splllway . The multi-purpose reservoir
has a flood control storage pool of 455 acre feet with a vegetative
grassed spillway reportedly designed to discharge initially at a
100 year return interval event. The dam was al so evaluated for a
PMF event and was found to pass that event with less than a foot of
freeboard. Peak flow discharges for the PMF and SPF were approxi—
mately 5200 cfs and 2500 cfs. The reservoir storage capacity was
evaluated using the Modified Puls Method. The PMF peak was reduced
insignificantly while the 1/2 PMF was reduced from 3000 cfs to 2500
cfs.

The following assumpt ions and procedures were utilized in the anal- L
ysis:

(i) Unit hydrograph parameters both Snyder’s and Clark ’s methods
were evaluated with available hydrologic information data.
USGS quad sheets were primarily utilized to determine the
parameters for computations for both methods. Results ob—
tam ed from the different approaches were weighed and it was
determined to use the Clark method computations obtained
from the North Atlantic Division Water Resource Study of
February, 1972. The computed TC val ue of 1.79 compares fa-
vorable with the designers TC of 1 .43 which was determined
by the SCS overland method.

(ii) PMF rainfall data was obatined from Hydrometeorlogical
Report No. 51. Six , twelve, twenty—four, forty—eight ,
seventy—two hour for ten square mi les rainfall values were
used In the analysis.

(lii) Computer program UHCOMP, developed by the U.S. Army Corps of
Engineers Hydrologic Engineering Center was used to compute
the unit hydrograph and runoff. Base flow was assumed to be
2 cfs per square mile while loss rates were set at 1.0
inches for initial at’~tractlon and 0.1 inches per hour for
cont inuous loss rate.

(iv) Computer program HEC-l , devel oped by the U.S. Army Corps of
Engineers Hydrologic Eng ineer ing Center was used solely for

• s—
- 
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I
routi ng flood hydrographs through dam using Modified Puls

I Method.

(v) The princ i pal and emergency spillway were assumed both open-

I ational to pass PMF and 1/2 P1*. The drawdown pi pe would
not be operational for flood discharging. At the start of
the PMF and 1/2 P1W events the reservoir would be at normal
pool elevation wIth 455 acre feet of flood control storage

I available.

b. Experience Data

I No experience data is available for ths site since the dam has
never been put into use.

I
I

•
1

0
1

I

I
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SECTION 4 - STRUCTURAL STABILIT Y

I 
_ _ _ _ _ _ _

4.1 EVALUATION OF STRUCTURAL STABILITY

a. V isual Observations And Data Review

The construction of the dam and appurtenances have not been corn—

I pleted. The dam embankment had essentially been completed but the 00
requirement for a redesign of the spillway/drawdown riser has ne-
cessitated removal of parts of the dam, approximately the center

i embankment section to permit construction of the new ri ser. Simi—
1 larly, new construction for the drawdown Intake below the upstream

toe was on—going at the time of the inspection. Generally, the
existing dam embankment and appurtenant structures conform to the

1 as—built plans. No misalignment , settlement , sloughing, or erosion
of concern was observed.

I b. Geology and Seismic Stability

The site Is mapped as gl acial drift surrounding a valley of alluvi —
I al fill. Site subsurface records indicate a depth of about 20 f~.etI of sandy—gravally al l uvium overlying silty—sandy lacustrine depos-

its. Glacial drift varies from poorly sorted stoney till to sorted
glaciofluvial sandy gravel s and gl aciolacustrine silty sands. Re—

I cords of the subsurface work indicate that the various types of de—
posits are rel ati vely continuous. No rock outcroppings were ob-
served. Drill records to about 50 ft. depth did not encounter bed-

• rock. The New York State Geologic Map (1971) indicates this area
to be underlain by Upper Devonian shales and siltstones . Depth to
bedrock is not known. 

0

,

No known faults exist in the area. The site is located in a
Seismic Risk Zone 1. Only two mi nor earthquakes have occurred in
this region , about 10 miles southwest of the site according to New
York State Geological Survey records. One earthquake occurred in
1888 (Modified Mercal li II) and another in 1973 (M.M. II). No sig—
nificant earthquake activity of greater intensity is anticipated.

c. Data Rev iew and Stability Evaluation

The U.S. Department of Agriculture - Soil Conservation Service has
performed an extensive geologic investigation in preparation for
planning thi s reservoir-dam facility. The major portion of earth
work required for this project was to be undertaken with on-site 

0

soils. The design study conducted by the Soil Conservation Service
• has been thorough, and included embankment stability and seepage

analysis. The results of the SCS stability and seepage analysis
(included in Appendix D) were reviewed for general content and
method (numerical work and details relating to laboratory data
i nterpretation , checking of established and assigned soil proper-
ties necessary for design , and its design calculations were not

9

I
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I
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I
checked), and it Is felt items considered and procedures for eval-

I 
uation are In general accordance with conii~only accepted methods ofreservoir embankment design . Similarly, field construction of the
embankment structure was under the general supervision of SCS per-
sonnel , and it is felt that the Indicated procedures for placement

1 and checking of embankment soils are in accordance with coninonly
I accepted methods.

I The construction compl eted at the time of the inspection generally
t conforms to the design and as-built plans , portions of which are

Included in this report. The embankment slopes of 3 horizontal to
• 1-1/2 vertIcal upstream , and 3 to ‘I downstream are felt to be pro-

per/adequate for the soil types utilized . A foundation cutoff con-
structed of the site ’s more impermeable soils and provisions for

• handling through-the-embankment seepage have been provided as
• suggested by good design/construction practice. An impervious
• blanket installed in the impounding area adjacent to the upstream

toe of slope has been provided as a result of a water budget
evaluation (blanket was not necessitated because of seepage and
stability concerns).

Concerning structural stability , unresolved issues as of the in-
spection date relate to the needed proper placement of embankment
material In the area of the new spillway riser to achieve the final
shape, and to the effect of reservoir impoundment on the embankment
where completed. Soil pl acement performed under the supervision of
SCS personnel would be expected to be properly installed. Some
seepage is expected to occur through the dam structure. It is
antIcipated that a period of many months Is necessay before a
steady state of seepage wil l be reached. Periodic inspections of
the embankment and its downstream area should be performed during
and after the reservoir impoundment to detect possible occurrences
of unexpected seepage because of erratics in the natural soil
foundation or abutment areas, or because of improper construction.

I

I
I
1 
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SECTION 5 - ASSESSMENT/REMEDIAL MEASURES

1 .

5.1 DAM ASSESSMENT

On the basis of the Phase I visual examination , the earth embankment of
the Newtown-Hoffman Site 3a Dam appears to be adequate for norma l rese-
rvoir operati on. The facility has been designed using modern standard s
and adequate supervision of the construction practices appear to have
taken place. Reevaluation of the existing soils at the dam site promp-
ted the installat ion of an impervious blanket at the base of the up-
stream face of the dam. This impervious blanket was installed for water• budget purposes rather than for dam seepage and stability. Upon comp le-
tion of the embankment fi ll , fractures were noted in the concrete riser
which form the princ i pal spillway . Analyses indicate that the cause of
this failure was due to excessive soil pressures combined with insuffi-
d ent reinforcement of the princ i pal spillway riser. In order to repair
the damage, the existing principa l spillway riser was abandoned and a
new princ i pal spiliway constructed . The new spilIway was under con-
struction at the t ime of the dam inspection. Observations during the
progress of the work indicate that the remedial work should prove suc-
cessful. The dam designer is requested to review the adequacy of the
plunge pool and the downstream channel capacity.

At the t ime of this report , the Impoundment has never been filled . Th is
situation precl udes the detection of any seepage defects that may exist
In the dam structure. Due to the fact that there has not been any water
In the reservoir , this report cannot assess all requirements of the 0

1Recomended Guidelines for Safety Inspect i on of Dams . I
5.2 R EMEDI AL MEASURES

a. Alternativ es

There are no remedial measures required for this structure . Since
the dam has never been fill ed with water, no remedial measures can
be reconinended at this time nor have any defects been detected .
This report should be ~nended with an inspection whi l e being f i l led
and al so to inspect the dam approximately one year after the im—
poun~nent has been filled to normal capacity .

b. Operation and Maintenance

See Appendix B on Inspection Reports for Operations Agreement and
Guidelines between the Soil Conservation Service and the Chemung
County Soil and Water Conservation District.
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CHECK LIST
HYDROLOGIC t. HYDRAU L IC

E NG I N E E R I N G  DMA

I
DRAINAGE AREA CHARACTERISTICS: 

_______ 

/00 •k rt ”s • l,u qel y WOOd(’(I.

ELEVAT I ON TOP NORMA L POOL (STORAG E CAPACITY) :  
____  

1484.5

ELEVAT ION TOP FLOOD CONTROL POOL (STO RAGE CAPACITY) :  
____ 

I1t88 . 8

ELEVAT I ON MAX IMUM DESIGN POOL : 
____________ 

1490 )4

ELEVAT I ON TOP DAM : 
______________________  

l~494 5

CREST :

a. E l e v a t i o n  1 488 . 8

b . Type V e g e t a t i v e  
______

c. W idth  200 f eet

d. Length Sec p lans , t h I ’~~~I t - pu It .  
—

e . LocaL ion Sp i l l  ove r Ovi- r west  .ihut incus 
—

f. Numbe r and Type of Gates None 
____

OUTLET WORKS :

a - T ype 
______________ 

30— inch i t ’ in tIll c t~d ~ (Clii Ie t e p i
b. Locat ion Center of emb .mkinent

c • Entrance Inverts 1 44 2.0  feet
d. Em i t  Inverts 1 440.0 feet
e. Emergency Draindown F a c i l i t i e s  Yes , fl1aP) U~lI t oi it i t i l

hy d rau 1 ~ s y  ‘s t  (‘iii -

IIYDROMETEOROLOG I CAL GATES:

a. Type NOIIe

b. Location 
— 

None
c. Records 

— 
None

MAXIMUM NON-DAMAGING D ISCHARGE : No t det ermined . A number u t small

set I I emen Is downs S ream . None oh—
served in inwiied i ,iI t’ area i)t d.im s i t t ’ .

- 

!_ •  

I -



r~~~~T~~ 
- - -

I
I 

H

H

U

APPLND IX B

PR LV I OUS INSPLCTION RLPORTS

-- — 
~~— A  _ _ _ _ _ _ _ _ _ _ _ _ _--

~

-

~-



_ __ _  - - —I

I
:1

UNITED ~~ATES I)EI’A RTME~ T OF AGR I CUlTURE

SOIL CONSERVATION SERViCE

SYRACUSE , NE?~ Y ORK

September 15, 1976

P
. F~GINEERI~ INV&5TIGATION REPORT

-

‘ NF~ TCMN—HOFFMA N CREEK WATERS}IEI)

SrrE 3A

I By authority of letter
dated .June 2~ , 1976, fro m

Ro bert t .  Ililliard
State Con3ervation1:~t

- 
Investigating Con~nittee

- . - Joseph Zurlo , Civil &igineer, NErSC

I Gerald Bowie , Planning E~ gineer , ~yr:lcu:~t ’ , N

Ibnald Wallin , Design ~~gineer , Sy r:acu~e , NY

1 0

1
- .  -h—-— 

~
5,_ - - ——S AS S----- A._:--

~~~~~~~~ ----- — ~~~~~~~~~~~~~~~~~~~ — — —
~ ..~~~~i-L1’ 

0_Ill



_________________

I
I

_ _ _ _
INTRODUCTION

•

S June p1 )
, 1976, a committee was selected by state Ci :;er~at i o nist

Ro bert Billiard to investigate cracking in the pr inc ipa l  sp il Iway risei’

on Newtown—ll offmaii Creek Watershed , Site 3A. Committee members are
- 

Joseph Zurlo, Gerald I3owie , and l)anald Wallin , Chairman. 
S

U Cracks have occurred in the transition elbew and in the downstream

wall of the riser. T u e  committee has reviewed ~‘o1i: It r u c L i o i i  dra O\ 5 i i 5 :~~,

job diaries , the design folder , and all construction record~; . Several

site viewings were held and the problem has been di~ cu:I:Ied in  dept-li w i t - l i

construction personnel , representatives of the cement :IUpp l ier , Port-land

Cement Association , and various Soil Conservation ~‘ervice specialists.

The first cracks were discovered on May 2~ , P’76. These cracks
were located between elevation 1451 and elevation 1465 (Exh ibits —~~ ~uid

23). The thickness of the cracks were hairline to ~ .O5 inches. On
July 26 , 1976 , additional cracks were discovered within the t r ans i t -ion  S

elbow. These cracks are significantly larger , with :i ma ximum opening of

3/16 inches . By August ig , 1976 , these cracks had opened to a ma ximum
of 1/2 inches (Exhibits ~~-.13)S.

The committee wishes to thank members of the Breesport Coiistructioi-i
Unit — F4 Blackmer , Dan Ma d.m , and Gary Page — for their valuable :issist:ince 0

in measuring , plotting and answering questions. Several other Soil Conserv-
ation Service personnel also supplied valuable input to the report.

U

.iT~ - - ~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -‘
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BA CKGROUND A NI )  h ISTORY

I I  
_ _ _ _ _ _ _ _ _ _
l~~scription of the 1~~ject

j  Newtowr~~Uoffman Creeks Watershed i s  located in ~c h i uy Ie r  ar id Chemung

~ouut 1es in soutl~~central New York . Works of improvement included in

the work plan are seven dams , a pumping plant , a debris bas in , d ik i ng,
‘S  grade stabilisation structures, and channel improvement. At present ,

construction has taken place on two of the dams and the pumping plant .  S

Site 3A is a class c structure located on a tribut .ai’y to Ncwt own
- Creek in the nwist northern reaches of the watershed . The I t o  i pi :iiifl t~d

• for extensive recreational development . The darn is appro xi matel y 5 feet
high , containing about 105, 000 cubic yards of f i l l .  Tire structure is

located appro ximately seven miles upstream from Breesport , New York , and

will control a drainage area of l7O~ acres. A detailed description of

the project is available in the New-t.own—1-loffman Creeks Watershed Work Plan .
Gcolop:y and Soil ~~~jneerinj~

The surficial geology of the site is  mapped as till and colluviuin with

small ameunts of water laid drift and alluvium intermixed . Site invest-i—
gation revealed the left abutment to be primarily GM to G0~~ -1 glacial till.

The flood plain consists of about one foot of topsoil overlying ~~4 feet of

dense lacustrine silts. Dirty alluvial gravels (GM—GW—GF ) up to l~ feet

thick lie immediately below the lacustrine silts. Be] ow the grave .l s ,
lacustrine silts are again encountered to an appro xi mate t liicI~ ie~ s of 50

feet. The right abutment is a mixture of dirty alluvial gravels (GM and

silty glacial tills ML to SC—SM). Bedrock was not encountered during the

investigation. Standard penetration tests indicate a dense , high strength

foundation at the site . No significant foundation settlement was anticipated

from tire embankment load .

Soil testing was conducted at Lincoln, Nebraska , Soil Mechanics l.~iLX) 1~ 1—

tory. The embankment was designed as a homogeneous fill with interna l

I embankment drainage and foundation drainage . An impervious blanket extending

a minimum of 400 feet upstream from the toe to the dam will be installed to

reduce seepage losses. Complete details and results of soil mechanics testing

4

I
0~ ~~~~ 0
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arc available in the project design folder. Logs of all soil borings are

included in the appendix of this report. (Exhibits ;-~O-.2;).

Structural Dcslj~ii — Principal Spillway Riser

The riser has 2.5’ x 7.5’ inside dimensions and an open top. It is

F located in a sloping berm within the embankment (Exhibit 16), and Ir an a

height from the invert to the crest of 45.5 feet . A low stage drop inlet

and a transition elbow were added to a standard ES—3030.-4035E riser. This

modification was made by removing the lower 3’—6” of the standard and

replacing it. with a 9 foot section which included the transition . Steel

in the standard portion of the riser was not changed from that shown on
the standard .

The lower 9 feet , however , was designed for wall  to footing and
horizontal steel using the concepts in Technical Release 30. The design

of vertical steel for embankment moment in this section apparently was not
performed. Although the riser is 45.5 feet high, the lowest section
designed for vertical steel to resist embankment moment was 34.5 feet below

riser crest.

At the time of design, June 1971, several telephone conversations were
held with design personnel in the NETSC, Engineering and Watershed Planning

Unit . An item of particular discussion was designing vertical steel for

embankment moment.

Construction
Invitations for bids on Site 3A , Newtown—Hoffman Creeks Watershed

were issued March 7, 1974. The construction contract for the dam was 0

awarded to Simone Construction Company of long Island , New York. Notice

to proceed was given June 7, 1974, and on June l~ , 1974, construction oper—
ations began . Operations during the first construction season consisted of

clearing, dewatering , excavation and a small amount of eart hfill.

The cutoff trench was overexcavated from that shown on the construction
drawings (Exhibit 28). Earthfill operations in the cutoff trench began

on September 9, 1974. As excavation operations progressed , it was deter—
mined that an impervious blanket upstream from the dam would be necessary
to control seepage . 

-

Winter shutdown began on November 12, 1974 , although the contractor
continued to work on minor items during the winter. Work resumed in full 0

I.
L
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J on A p r i l  18, 11/5.
On May 15, 1975, fo rming and plac~ g of reinforc i ng st-eel began on

the riser slab. Concrete placement on the riser began on May 29, 1975.[ Concrete placement in the riser continued until the final pour on Decein—

ber 2 , 1975.
Winter shutdown for the second season began Novembe r 11, 1Q75, with

the contractor continuing to work on some items through the winter.  Work

resumed in full on May 3, 1976. Work during the summer of 1976 consisted

of rock riprap, site cleanup and seeding. Final inspection for the con—

struction took place on June 15, 1976. .

OBSERVATION S AND FINDING S

1. The design folder shows that the available enuwall steel in the

riser 34.5 below the crest is less than that required for embankment

moment . This concept is shown on pages 3—7 , table 3-2, of Technical Re—

lease 30.

In the design folder , structural section , sheet 26 , the required
area of endwall steel , 29.5’ below the surface of the fill (32 ’ below crest)

is 8.5 square inches and the available area of steel is 6.0 square inches.
A t 32.0’ below the surface of fill (34.5’ below crest), the required area
of steel is 10.6 square inches and the available area of steel is (-

~~~ ( squ a re

inches. This discrepancy was discussed with personnel of the NEfl’SC design

section and was apparently determined to be within allowable limits , con-
sidering the conservatism of the approach in Technical Release 30.

Further examination by the committee using Technical Release 30
methods plus an additional surcharge due to riser location in a sloping portion
of the fill indicates the reinforcing is inadequate from appro ximately ele-.-
vation 1465 to the bottom of the riser (a distance of appro ximately 24 1) •

The analysis is summarized as follows:
Elev. A 5 (Required ) A 5 (A va i lab le )

1464 k’ 3.7 in.2 3.4 in.~2’ 21453 —’ 12.0 in. 6.6 in.~
1445.5 21. 7 in.~ 11.9 jn~~~

Approximate upper limit of horizontal cracks.

Two feet above lowest part of “standard” riser used on job. 
U 
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2. There are no supporting desigi- comput 5at i oirs 1~or :~r -  i zrg the

J reinforcement for the embankment moment at a location ~$ fee t - and greater
below the surface of the fill. Apparently temperature and shr inkage ~;tee l
is all that is present to resist this moment .

J 3. The standard riser selected for adapting t-o i - h i 5 - - i t u a t i o x r  wa~ 1
a E&-3030.-4035, meaning the riser would have no f i l l  w i t h i n  ~ feet of tire

crest. The design folder indicates this to be .i uit LG t y true and ap—
parently later cnanges af ter the design was completed or :u; th e  design
progressed altered the f i l l  level to within 2 feet 01’ the cresi . - 

0

4. Floodwaters from hurricane Eloise caused o’vert.oppii’rg of the  I i i  1
at. appro ximately elevation 1454 at about 1.5’ to 2.0 ’ deep , on Septenibe r ~~~

1. 1975.
5. It was October 4, 1975, following the high wa te r  of Sep tember .o ,

before the contractor had cleaned up the site and was ahl~ to begin f i l l
placement again. He was concerned about additional winter damage , and

I therefore attempted to place as much fill as possible het’ore w inter oliut—
down . The fill went in not only rapidly but at a rmi istur e  content con—

L 

sistently above optimui-n. The fill was brought up mer e qui el -.l y than tire

riser concrete and an isolated lower area was left at- t .iic i - i  ~er to be f il led

in later. From October 4, 1975 to early November (appro ximat-’~1y ~0 days )
the elevation of the fill rose approximately 40 feet.

6. One pour of concrete did not meet specified conc rete strength[ (average elev. 1447). The effects of 3700 psi concrete were reviewed at -
that time and the material was kept in place.

1 7. The job diary indicates construction personne l had many problems
with the contractor concerning concrete placement , such as correct placem ent- ,

1 dirty construction joints, bent bars , dirty bars , and tying of bars. Follow —
up discussion with construction personnel indicates that such deficiencies 0

0

- were corrected prior to placement of concrete.
8. Two of six 3—16 bars (vertical bars in the ~.oiie of c racking ) were

cut. off approximately 22 inches short at a change in wall thickness . The[ bars would have projected out of the wall if not cut or bent.

U
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Respectfully submitted :

_ _ _ _ _ _ _ _ _ _ _ _

0 

~~~~~1/’DONA LD WALLIN

Concurred By:

DO LD W. SHANELIN H
State Conservation ~~gineer
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CONCUJSIONS

1. A ctual lateral earth loads on the principal spillway riser are
highly variable and difficult to predict.

2. Technical Release 30 uses a difference in equivalent fluid
pressure upstream to downstream equal to 50 pounds per cubic foot to
compute earth loads. Although somewhat arbitrary, this would appear
to be a realistic value for most design situations.

3. The riser was not located in a horizontal berm as assumed in
design. The effects of the differential soil level (upstream to down—

stream) must , therefore , be accounted for in determining the loading .
The committee estimates this additional loading to be 300 pounds per
square foot on the downstream riser wall .

4. The riser is grossly lacking in vertical steel to resist em—
bankment moment , especially in the lower 9 foot section.

5. The methods of determining the required area of endwall and

lower sidewall steel in Technical Release—30 are approximate and cen-.

sidered conservative ; however , the degree of conservatism is vague . When
the required reinforcing exceeds temperature and shrinkage requirements
using these methods , 

- 

the committee sees two approaches. The first approach
is to provide aU of the required steel in these areas rather than only
the T&S steel as shown in table 3—2 , page 3—7 of Technical Release 30.
If the riser was designed using the concepts of Technical Release 30 with
the appropriate soil depth and the entire amount of required steel pro-
vided , it is quite probable significant cracking would not have occurred .
The second approach would be to use an appropriate , more exacting solution
to the problem of designing a non—prestressed reinforced concrete box
structure subject to bending moments.

Based on these observations the committee feels that a review

of the higher “standard” riser drawings should be made with the inter~t of
insuring adequate steel for the largest soil load possible.

U
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1 6. It appears possible that the I act the earthfill was placed
rapidly and wet in the late fal]. of 1975 could have increased the loading
on the riser . Comments related to b.~lging of the fill have been found
in the job diary. However , no additional , substantive - data relative to
this subject could be found by the committee . Nevertheless , this is an

area of concern and should be studied for its effect on future structures.
- 7. Nearness ol’ hauling equipment to the riser may have put large

surchages on the wall , particularly at the time when the fill was placed
wet and was quite plastic . At one point in the job diary , the hauling

i equipment was close enough to hit the concrete forms .
8. The cracking problem does not appear to be related to the

performance of the contractor who constructed the riser or to the quality
of the concrete.

9. The size of the cracks and spacing of the cracks in the trans.-. H

ition elbow indicate that the reinforcing steel may have yielded or lost
bond with the concrete .

The committee recommends that qualified specialists be consulted to
determine a course of action for repairs to the structure.

H
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LISI OF FXH fl~1TS

NUMB}R TITLE

1 1 Photograp h of water overtopping the fill
1 2 Photograph showing wet fill

3 Photograph s of riser cracks 
0 - 

-

4 II It II It} 5 II It It It

6 II II II II

II II  II II

8 II II II II

9 II II It II

10 II II II II

U II II II II

12 II II It II

L3 It II II II

14 Concrete suninary table
15 Plan view of dam
16 Profile on centerline of principal spillway
17 Riser details
18 Riser details

• 19 Ri ser detail s
- 

20 Soil ]~ogs
j 21 Soil logs
1 22 soil logs

23 Plot of riser cracks on downstream endwa.Ll
24 Plot of ri ser cracks in transition el bow

- 25 II It II It II II II 
-

26 II II II II II II

27 Horizontal sectioiu through riser
28 Principal spiliway profile ~0
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I EXHIBIT 13
0 

Clo se—up view of crack ing on East wall at the base -
of the r i s e r . F low is to the r i g ht .  
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LI s~r o1•- 1•.xII LB [IS

I NUMli I~R I [ILL

I I PIt~~t ot- r,ipli ~ F w .tt ~ i ove rt  opp I ii~~ t I t .. ii I I
2 Pltot o’~rt p Ii ~Ii OWiII ~ wet I i l l
-~ rh~to,~,i-~tphs of ri ‘;t’1 ci-.icks
-

~ :: ::
I., It t t  I, I!

7 II It t i I t

I
I I I  II II t I II

12 It II II

I ii U It  It 
—

14 Cottci-et e stut.na i~ ta b[ e
I I S P1 .i,i V i  ew el d.ini

I ri~or 1 .1 c on centei-I ine of pr.i nci p.i I spi.L i w ~y
17 R js~’i~ det-,,ii
I ~~ Hi st’i dq~’t . t i .I s
I ’) H i ~-;i~-r det -a il S

I I~.-t-
2 I So i I i o~~ s

-~~ t~[ logs
P lo t  of  ri st ’r C i- . icks on dowtis t  re.tit i ciidw ,i. I 1

2-I Plot -  of r iser  cracks in t ra i t s i t  ion  el
_‘ S I, It It II II

p 
__ ‘(~ 

‘I II It II II It It

27 tIer i ze iit- .U sect ion through i.~i set .
Principal spiliway profil e
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E X H I B I T  8
View in side riser at the bottom looking at the East
wall. Flow is to the r ig ht .

E X H I B I T  9
Vie w insid e the riser at the bottom looking at the
West wall. flow is to the left.
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E X H I B I T  10
Vi ew inside riser at the bottom looking up at the
transition elbow at the East sidewall .

E X H I B I T  11
View ins ide the riser at the bottom lookin g up at the
transition elbow at the West sidewall.
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E X H I B I T  13

11 r Close—up view of cracking on East wall at the base

F l of the riser. Flow Is to the right. 
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EXHIBIT 1 EXHIB IT 2
- Sept . 26, 1915, Water overtopping Fi l l  placement Oct. 14 , 1975.

par tial completed f i l l  at  approx. Note wetness of the f i l l .  Truck
- elevation 1454. to l e f t  of riser is stuck.

•
~4

L E X H I B I T  3 E X H I B I T  4
View of downstream endw atl and View of downstream en dwa ll of
riser sidewall from inside riser riser — approximately e l ev . 1461

at the top of pict ure.
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- -I OPERAT ICI4 AND MAINTENANCE AGREEMENT

STR UCWRA I. MEASURES

I
ThIS AGREEMENT made ~ June 26, 1972 is between the
Soi l Conservat ion Servfce~ United States bepartmen t 0P A gri culture ,

0 

hereinafter re ferred to as the Service , and the fo l lowing  organiza t ion (s ) ,
hereinafter re ferred to as the Sponsor :

- New York State Department of Environmental Conservation
- -
~~~~ r

The Sponsor and the Service agree to carry out the plan on the attached
4 page s for the operation and maintenance of structura l measure s in

tl~e Newt own—Hoffman Creeks

Watershed Project , State of N~~ Yo1~c . The measures covered by
this agreement are identifie~ as:

Multipurpose Struct ur e Site 3A

Name of Sponsor New york State Dei~artment of Environmental Conservation

By ~~~~~~~~~~~~~~~~~ — — - Tit ie x~ ~~ ~~~
- -
~ -~~‘ /) L/ a’dy

This acti~m ‘-‘as authori zed at an a ffip ial meeting of the Sponsor n ame~
iuuicdiatcly above on 

— - 
-at - -- - - - -- - - 

-

Att c~t - — 
Tit le _______________________

- 
Na~e of Sponsor\ 

- -

I By -\ - - 
lit le ________________________

This ~~ct ion was au~ %o r i zed at an of cial meeting f the Span s n amed
immed\atelY above cu\ - 

at - -  - -

Atte st 
- Title -

Soil Conservation Service, Uni ted States Department of A gricu l ture

By ~~~~~~~~~~~~~~~~~~~~~~~~~ Title State Conservationist 
-

+

- - -:~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ L — ~~. - - --
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OPERATION AND MAIN TT~NANC ( ! PLA N

I I OPE ATIC14S

A . The sponsor wil l be responsible for and wil l operate or have
operated without cost to the Service the s t ruc tura l  measures in-I compliance wi th  any appl icable  Federal , State and local laws ,
and in a manner that w i l l  assure tha t  the st ruc tu ra l  measures- w i l l  serve the purpose for whi ch i n s t a l l e d  as set forth in the

I 
IJork Plan .

B. The Se rvice w i l l , upon request of the Sponsor and to the extent
- that its resources permit 1 provide consultative assistance in

1 the operation of the structural measures .

- - I I  MAINTENANCE

i i  A . The Sponsor w i l l :

0 I , 1. Se res ponsible for and pro mptly perform or h ave performed
with out cost to the Service except as provided in Par a-
graph Ill , Est ablishment Period , a l l  main tena nez of the
structural measures determined by e i ther  the Sponsor or
the Service to be needed , 

—

2 . ~btain prior Service approval of all plans , design s and
specification s for maintenance work invo lv ing  m ai or  repair .

B . The Servi ce w i l l , upon request of the Sponsor and to the extent
. tha t  i t s  resources w i l l  permi t , provide consultative assistance

in the p reparation of p lans 1 designs and specif icat ion s for
: needed repair of the structural measure s ,

I I I  ESTABLI SI1~IENT PERIO D

A . During an Establishment Period , as herein defined , the Service
will bear such part of the -cost of any needed major repairs to - 

-

0 - the structural measure s , including associat ed vegetative work , 1
as is pro portionate to the ori g inal constru ction costs born e
by the Service in the construction of the structura l measure s
except that the Service will not bear any of the cost for:

1. Repairs to channels or portions thereof which do not have
permanent linings such as con crete , ripra i , or grouted
rock . 

.

- 
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~~~
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I I I  ESTABL I SHMENT PERIOD (continued)

I 2. Repairs dete rm ined by the Servi ce to have been occasioned
by improper operation or maintena nce , or both ,

1 3. Repairs applicable to uunici pal or industr ial  water
supply or to any other purpose for which construction

- costs are not authorized to be paid for in whole  or

j  in part wi th  funds appropriated to the Service .

4. Rep airs that are mutuall y dete rmined by the Sponso r and
the Service as being items of normal maintenance rather
than major repair and are not therefore in keepin g with

0 the sp i r i t  and intent of the Establishmen t Period

I provisions.

B. The Establishment Period for structural measures (exclusive of
any associated vegetative work) is a period of three years

I ending at midnig ht on the third anniversary of the date on
1 which the structural measure is accepted.

C. The Establishment Period for vegetative work associated wi th
1 a structural measure is a period from date of acceptance of the

in i t i a l  vegetative work to midnight of the date on which the
Service writes the Sponsor advising that an adequate vegetative p

.

I cover has been obtained. However, this period shall not exceed
two growing seasons or the end of the Establishment Period for
the associated structura l measure whichever is greater in time .

- D . As used in the two preceding paragraph s, and elsewhere in this
Plan , the following words have the meanings described below :

ACCEPTED , ACCEPTANCE: The date structural or vegetative
measures are accepted from the contractor when a contract
is involved , or the date structural or vegetative measures
are completed to the satisfaction of the 5ervice when

- force accounts operation s are involved.

ADEOLIATE VEGETAT IVE COVER: A minimun of seventy percent (70%)
cover of ~he desira~ie species, with no active ru ling that
cannot bc controlled by the vegetation .

E. Major repair may involve such things as ( I )  repairing separated 0

joints , cracks or bre aks in the princi pal sp i l lway , (2) cor recting
seepage , (3) replacing significan t backf i l l  aroun d structures
resulting from major erosion damage , (4) major revegetation

- due to failure to obtain an adequate vegetative cover , and
(5) restoring are as with s ign ificant  erosion caused by unusual
flow (volume , r ecur re ncg or extended period of time ) in eme r-
gency sp i l iw ays .
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F , No action with respect to needed repairs during the Establish -
ment Period wil l be taken by the Sponsor or the Service which
would lessen or adve rsely affe ct any legal liability of any
con t rac tor or his sure ty for paymen t of the cost of the repairs .

IV INSPE CTION S AND REP~~Th

A . During the Establishment Period the Sponsor and the Service
will join tly inspect the structural measures at least annually
and af ter  un usua lly severe flood s or the occurrence of any

- j  other unusu a l condition that  mi gh t adversely a f fec t  the struc-
tural  measures , It is desirable the annual  inspections be
performed during the month shown be low. Any supplemental
inspection s then determi ned necessar y will be scheduled and - -

agreed to at that t ime ,

- 

- 

- -
I - (Month)

B. After the Establishme nt Period the structural measure s will be
inspec ted annua l ly  by the Sponsor , pre ferably during the month
shown below , and after unusually severe floods or the occurrence
of any other unusua l condi t ion tha t mi ght adve rsely aff ect the
structural measures , - 

-

mAY
(t’lonth~

C. After  the Establishment Period the Service may inspect the struc-
tural measures at any reasonable time ,

I). A wri tten report w ill be made of each inspection . The repor t of
loin t inspection s will be prepare d by the Sponso r wi th  the
assis tance of the Service . A copy of each report will he pro-
vided by the party preparing the report to the other party within
ten days of the date on which the inspection was made .

V REC~E~~ -

The Sponsor w i l l  main tain in a centralized location a record of al l
inspection s performe d both individually and jointly by the Sponsor and
the Service , and of al l  sign i ficant actions taken by the Sponsor wi th
re spect to operation and main tenance. The Service may inspect these
record s at any reasonable t ime .

VI GENERA L

A. The Sponsor w i l l :

1. Prohibit the installation of any structures or f a c i l i t i e s
that will interfere with the operation or maintenance of
the structural measures .

.L .---- —~——-~~~~~~~i~~~~~ ——---- - L..~..... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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VI GENERAL (continued )

2. Obtain prior Service approval of the planc and specifications
for any alteration or improvement to the structural measures.

3. Obtain prior Service approval of any agreement to be entered
into with other parties for the operation or maintenance of
all or any part of the structural measures, and provide the
Service with a copy of the agreement after it has been
signed by the Sponsor and the other party.

B. Service personnel will be provided the right of free access to
the structural measures at any reasonable time for the purpose
of carrying out the terms of this Plan.

C. The responsibilities of the Sponsor under this Plan are effective
simultaneously with the acceptance of the works of improvement

- in whole or in part.

VII SPECIAL PROVISIONS

V
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115.0 14 13

115.01413 - Land Rights on Federal Land - To - delay
end rights on federal l!bnd , the agency responsible

for the land .ue as In project installation.
The state conservationist I orn the re d el  of the
federa l land adam ! agency by September ~O each year 1-
mate date. e land rights viii be requested for installing approve

- 
we project structures on the federal land . -

ll5.O 1~2 - 9peretion and Maintenance - Maintenance includes per-
formance of work and the application of measures to prevent deterioration
as veil as repairing damages after they occur. This includes both the
routine and recurring needs such as repainting exposed surfaces or fertliiz-
ing vegetation and the more complex , costly, and skilled work required
to make needed repai rs , or to replace concrete , steel , or earthen port ions
of structure measures. Skilled labor, heavy equipment, materials, and
costly specialized machinery may be required. The cost can usually be
min imized by performing maintenance when it is first needed . The need

ay occur at any time and usually can be expected to be in proportion
to the severity of storms . The repair of damages to completed s t ructural
measures and to established vegetative measures caused by deteri oration ,
fls~ h floods , abnormal rainfall events, or vandalism is maintenance regard-
less of whether it occurs ii.ediately after or several years after a work
of Improvement is completed or established .

115.01121 - Authorized Assistance for Operation and Maintenance
‘..~ SCS assistance for opermtTon end maintenance should be consistent with

the knowledge, capability , interest, experience , and attitude of the local
organization with these responsibilities. Assistance i~ authorized for
such items s-a :

a. Providing frank and t imely information to sponsors
on estimated costs in time , effort , and money that they can be expected
to bear for operation s-nd maintenance.

b. Relpi ng sponsor. s~hedule and program their operation
and Minten ance resource. .

c. hIelping sponsors establish entrance and user fees ,
where applicable.

d . ilelping sponsors make maintenance inspections .
(Usua lly limited to the first 3 years for each structure. )

e. Advising sponsors on operation and maintenance con-
trols end techni ques .

f .  Purnishing information from as-built plan s when needed .

g. Making engineering surveys end designs for maintenance
when needed (a. SCS facilities are available).

h. ~~king actions to inform, train, and encourage sponsors
to perform operat ion and maintemanee promptly as needed .

WVH - August 1967
( Revised - Ma rch 1q69)
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I 116 .0~~’~

~ 
~~~ ~ot ~erform or bear the cost of ma intenance work.

ll6 .1d122 - Maintenance Access Roads - Occasionally It may
be desirable to provide a route to get maintenance equipment to other-
vise Inaccessible channel reaches that are being improved . In most
p laces , existing c~ate, county, and farm roads or t rai ls , open travers-
able areas , or construction access roads provide adequate access for the
kind of’ equipment required during the time of year maintenance is expected
to be performed . PL-S66 coa t sharing for constructing maintenance access
roads is to he limited to the length necessary to reach sections of planned
t-mit unconstructed channel improvement that Is otherwise inaccessible .
The quality of maintenance access roads is to be the minimum needed t-o
move the kind of equipment required during the season of year maintenance
t~ to he performed .

Maintenance access roads and crossings are to be designed
t~ serve multiple purposes whenever possible. For example , culverts or
fords for maintenance access roads may serve as:

a. Controlled inlets for side drainage.

b. Water-level controls for laterals or swamp areas
when r’qulred for wildlife-habitat enhancement.

c .  Othe r authorized project purpo ses .

The land rights for constructing and maintaining access
roads must be provided withou t Pt-566 cost sharing. Provisions must be
made for the sponsors to maintain the roads.

115.01123 - Operation and Maintenance Inspection and Followup
SCS policy for operation and maintenance inspections and followup is as
follows:

a. Where a watershed project is within one work uni t ,
SCS responsibility for 0&M Inspections and followup Is assigned to the
district conservationist. Certain conditions may dictate the need for a
specialist to participate in the inspections.

b. Where a project involves two or more work units ,
SCS responsibility for 0~~ inspections and followup is to be assigned
by the state conserv ationist.

c. Where two or more states are concerned , responsibility
Cor 0M4 inspections and foUowup is to be determined j ointly by the state
conserv ationi st . .

d . The SCS employee responsible for 0M4 inspections and
follovup iin~i the sponsors are to make a joint inspection annually, after
unusually severe fl oods , and after any other unusual conditions that might

WFR - August i~67(Revised - March 1969)
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I 1’’~’ adversely affect the stru ctura l measure . These joint annual Inspections
are to continue for 3 years following Ins tallati on of each struc t .ure .
The sponsors are responsible for continuing the inspections after the

I t h I r d  year. They are t o prepare a report and send a copy to the ~~~
employee responsibl e for 0U4 inspections end follovup. I n s i t uat i o n s  4
where the sponsors have shown lack of ability to carry out inspections -1pr operl y or where conditions Indic ate need for cont inue ~ ~CS ans ista nce ,

I ~CS may continue to provide Inspect ion assistance after the third year.
Th ia should be only for special situation s as determined by the state
conservationist. -~~~

I
I e . The SCS employee responsible for 0M4 Inspections

end followup is to review thoroughly the sponsors ’ O&!4 reports of In-
speetlon s *nd maintenance . gvidence that Inspe ctions or needed ma in-

I t enance are not being performed properly and pr omptly are to be reported
I nveed iately to the state conservationist , who must then take appropriate
action on the reported deficiencies . 4 :

I lls .oc - F.STABLIS1Thq~~T PE1~IOD - An ‘ establishment period ” Is presc ribed
to allow time for latent defects end design deficienci es to become app er-

1 e n t .  The establishment period for structura l works of’ improvement shell

I extend 1 years fro m the date the structura l wo rk s of improvement are
accepted fr om the contractor as being completed . The establishment pe riod
for vegetative work associated wi th a structural measure is to terminate

I when any of the follow ing condition. are met:

a. Adequate vegetative cover is obtained.

h . Two growing seasons have elapsed afte r the initial installa-
t ion of vegetative work.

c .  The establishme nt period for the assocIated structural inca-
- 

sure has term inated .

11c .06 - REPAIR AND ADDITIO14AL WO }(~ - During the establishment period for
vegetativ e measures , the state conservationist may approve PL-566 cost
sharing for any additional work required to obtain Sn adequate vegetative
cover. Approval of the administrator is required for PL-566 cos t sharing
for other repair or additional work on completed structural works of
Imp rovement . Reque st. for approval will be considered if:

j a. The need Is dete rmined during the establ ishment peri od .

b. The need r esults from latent conditIons unknown to both srs
I *nd the sponsors or from misjudgments , deficiencies, or inIst -akes by SCS .

c. PI.-566 cost sharing requested for the repair or additiona l
work doei not exceed the ratio authorited for the original construction
of t he  specific work involved .

—. 
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I
I I. General

I Th is han dbook is intended to acquaint sponsors with the essentials
of operating and maintaining their watershed pr oject s.Vfl~e infor-
mation end suggestion s w i l l  help each sponsor understand and appre-
cu te the job more fully so thit it can be carri ed out in a tim elyI and efficien t manner .

The life of a watershed project can be divid ed into thre e broad
I phases , i.e., planning, installation , and operation and main te-
1 nance. Real effort and qua lity workmanship are essenti al in all

three ph ases if the project is to provide the wa tershed community
a with the desired benefits. Sponsors may request and get consid-

I erable professional assistance for planning and installing their
projects. In fact , trained Soil Conservation Service (SCS) tech ..
nician s actually perform man y of the various and complicated tasks

I in the fir st two ph ases . The operation and maintenance phase is
equall y critical and requi res effo rt and expenditure s throu ghout
the usefu l life of the project. Sponsors are requi re d to operate
and maintain projects without financial assistance from SCS.

II. Definitions

• 
A. ~~ ration 9

The administration , managemen t 1 and performance of non-
maintenance actions needed to keep completed works of improve-
sent functioning as planned .

B. Maintena n ce

Work required ~~ keep works of improvement in , or restore them
to their original physical and functional condition .

I Mainten ance includes performance of work and application of
measures to prevent deterioration as well as restoring , rebui ld-

j ing replacing, and putting together parts that have been torn , —

I b roken , or deteriorated .

F C. ~~eratipn and Mainten ance

1 - A binding agreement between watershed sponsors and SCS that re-
cords th, action each is to take In the operation and mainte-
nance of the works of improvement described in the agreement.

-. The operation and maintenance agreemen t is a record of mutually
satisfactor y arrangements for :

- I. Perio di c end special insp.ction s to determine h~~ work s of
improve ment are fLm ct ioning and what operation and mainte-I nance irs needed.

This handbook is also a r p licable to structural works of imp rove-
ment instal led isider other Servi ce assisted r rogr ama , such as RC~D.

L I
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2. Kepor t of findings and record of how, when , an d by w h om
the needed work is to be done ,

3. Record and report of the cost and the date work was done .

~. 
I A plan of operation and maintenance detailing the major routine

needs is inc luded in the operation and maintenance agreement .
A separate plan is included for each measure or group of meas-
ure s for which the routine operation and maintenance needs are
expected to be different ,

II . Reason s for Operation and Main tenance- - -
-~~~~~~~~~~~~~~~~~~~~

- -  
~~~~~~~~~~~~~

- -  -

Watershed projects move into the construction stage on ly after it
is determined that the resultin g benefits will equal or exceed the
cost. The categories of cost include administration , land rights
installation , operation , and mainten ance 0 Thus, watershe d stru c-
tures are designed and installed with the knowledge that operation
and maintenance will be required .

The cost of operation and maintenance can be expected to increase
if ac tion is delayed , For example , delaying action to control

- woody plant growth in some ch annels for a single year can more than
double the cost of spraying or cutting the plants 1 In addition ,
woody plants restrict waterf low and prevent the channel from effe c-
tive ly performing its planned project function ,, It is usual ly a
small job to repair erosion rills when they first devel op on earthen
fi l ls or in spiliways . If erosion is allowed to continue , the cor-
rective measures become more costly ; in extreme cases , inattention
to these maintenance needs can cause the structure to fail .

Iv, r~egin~i-n g of the Operation Maintenan ce Ph ase

Each portion of watershed work s of improvemen t enters the operation
and maintenance phase when it is completed.

Structures installed by contract are considered comp leted when they
are accepted from the contractors . St ructures installed by local
organization force accounts are considered completed when SCS agrees
and notifies the local organizat ion that the installation has been
completed in accordance with the approved plans .

Vegeta tive measures are considered completed as soon as either of
the following conditions are met:

A, SCS determines that an adequate cover has been obtained

B . No growing seasons have elapsed after the initial vegetative
installation ,

I
1
L
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• The earthen ethankmen t , spil iway , and other structura l portions

I of a dam may enter the operat ion and main tenance ph ase before
planned vegetative cover is obtained on the earthen portions.
Sponsors are responsible for maint a ining the s t ru c tura l  portions

I as soon as the work i s  accepted from the construct ion contrac-
tors . h owever , spons ors are not expected to bear the entire cost
of repairing damages caused by lack of planned vegetative cover
if damages occur before vegetative measures are completed,

Provisions to this effect are to be included in operation and
maintenance agreements covering structures on which vegetative F

I cover is an integral feature,

SCS will notify sponsors when, in accordance with these cri teri a ,

1 the vegetative measures are complete 1

V . ~~~ponsibilities ~~~~~~era tion !~~~Ma 1ntenance

I A , Contractor

The contractor is responsible for providing an instal la t ionI tha t fu l ly  con forms to the contract drawings and specifica-
tions , Usua lly the contractor ’s responsibility for the work
termina tes when work has been completed and accepted by the
contracting officer , Rut under certain circumstances the
con tractor ’s liability may be extended For example , the
fac tory warran ty on i tems , such as elec tri c motors , may cx-

1 tend for a speci fied nuither of months or years , If this is
I so or if a fai lure results from the use of mater ia l  or work-

manshi p of less quali ty than specified in the contract , the
con trac tor ’s responsibili ty may ex tend beyond the date on
which work has been accepted by the con t rac t ing  offi cer 0

IL Sponsoring 1~ocal 9~~anization

- 

- The sponsors are ful ly  responsiblc for f i nanc ing  and perform-
ing operation and maintenance needs on work s of improvemen t
without  SCS cost-.sharing assistance , If there is a malfi.m c-
tion or fai lure of any work s of improvement , the sponsors
should notify SCS immediately, The sponsors should avoid
any action that would relieve the contrac tors or con tractor

• suppliers of liability,

C. Soil Conservation Service

I SCS is to determine the cause and measures needed to correct

L 

any malfunction or fai lure of watershed work s of improvement,
If desi gn or construction for which SCS was responsible is atI fault , SCS will provide funds if available for the federa l

1 -

I
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I sh are of reconstruction costs. A separate agreement detail-
ing work to be done and cost-sharing arr angements imist be
signed by SCS and the sponsors before the work is started.

I SCS will:

I
i. Plan and design structural measures to function satis-

factori ly with reasonab le maintenance for their estimated
life .

1 2. Provide sponsors with compl.te,frank , and time ly infor-
I mation on the expected cost of operation and maintenance

in time , effort , and money,

1 3, Include in the work plan a complete description and dis-
cussion of anticipated major , as well as uncommon, items
of operation and maintenan ce needs for each type of struc-

1
4. Counsel with sponsors on entrance and user fees where

I applicable .

5. h el p sponsors mak e maintenance inspe ct ions for the first

1 3 years.

6. Fumish information from as-built plans when needed.

Within the limits of available resources, SCS will also:

7. h elp sponsors schedule and program their operat ions and
maintenan ce resources .

8 Advise sponsors on operation and maintenance controls and
techniques .

L 9, Mak e eng ineering surveys and designs for maintenance when
needed.[ V I . ~~~~~~~ for (k!~ration and Maintenance

- (~ e of the first and major problems that sponsors need to resolve
is arranging for funds to pay for operation and maintenance work .
Experience has shown that fees collected for concessions and use

- of pth lic recreation developments seldom cover the total cost of
operating the development and leave no funds for maintenance.
Plan s for individual landowners to maintain structures on their
own land are usually unsatisfa ctor y because of changing interests ,
ownerships , and costs . Expected freewill donations to cover main-
tenance costs usually fail to materialize when needed .

1~
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Tax assessments provide an equitable and continuing means of fund-
ing operation and maintenance ac t iv i t ies ,

• Although the watershed work plan includes an estimate of funds
for the designed life of the project,, actua l costs can be expected
to vary from year to year. For example, weather conditions could
require higher-than--normal expenditure for operation and mainte-

p 
1 nance the very year a structure is completed 1

Thus, sponsors will need enough funds to begin maintenance as
soon as work is completed, and arrangements should be made to
accumulate a reserve of funds to pay for greater-than-normal an-
nual imintenance costs as they occur , Funds set aside for this
purpose must meet the requirements of the iaws of New York State ,

The manner of getting maintenance performed should be carefully
considered and a method selected that wi IA best fit the resources,
desires, and capabilities of the sponsors~ If  sponsors have the
equipment and work forces and are norma l ly engaged in similar
work , they may wish to use their own forces, Some sponsors have
been very successful in arranging for local or state public works
or highway departments to do the work , Such arrangemen ts should
be approved in advance by the Service or included in the operations
and maintenance agreemen t , In a l l  cases , it is s t rongly recommended
that sponsors appoint maintenance managers and delegate authority
to arrange for force-account work or to contract for the work , The
important thing is to get timely performance of qua l ity mainte-
nance work S

V II, P lan  of Operation and Maintenance

Operation and naintenance needs for dams , channels ,) or other work s
of improvement depend on variable factors such as topography,  ge-
ology, size , purpose served , and use - Some Items of maintenance
may be critically important for one or more structures but may
be less important for other similar structures in the project0
ldentify8ng operation and maintenance needs, structure by struc-

~ure, will be useful to sponsors in planning and scheduling an
~ffective operation and maintenance program~

SCS will help sponsors of each project prepare a plan of opera-• tion and maintenance tailored to fit each of the planned works
of improvement having different operation and maintenance needs ,
The plan of operation and maintenance should be as detai led as
necessary to identify all items of maintenance that are likely
to be needed and specify the means to be used to accomplish them ,
It should be prepared before installation of the works of improve-
ment is started ,

E Some examples of operation and maintenance actions that may be
required on watershed works of improvement are listed in the appen-
dix. Sponsors may find this list helpful in developing individual
plans of operations,

I 
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V I I I . ~~era tion and Maintenance Inspection Fol lowup

The timing for some recurring operation and maintenance needs
can usually be predicted with reasonable accuracy, For example ,

I the operation and maintenance of public recreation facilities
may require continuous attention during certain seasons. The
vegetation on some earthen einbanknients may be expected to need

I
an annual application of fertilizer and perhaps mowing period-
ically during certain seasons. The plan of operation and main-
tenance includes provisions to take care of these types of re-
curring needs , However , other operation and maintenance needs

I can be determined only by careful onsite observation . Thus, it
will be necessary for sponsors to arrange for periodi c inspec-
tion of project structures,

I SCS will help sponsors inspect each structural measure to deter-
mine operation and maintenance needs for a period of 3 years
after the structure is completed , Inasmuch as untreated minor

J main tenance needs can grow rapidly into major and costly mainte-
nance problems, it is highly recommended that inspections be
made 1 month after the structure is completed , every 3 months

1 thereafter for 1 year, and annually thereafter, In addition ,
1 each structure should be inspected after unusual ly heavy runoff-

producimg storms , The findings , showing the needs and the date
maintenance is to be performed, are to be recorded and made
available to SCS. SCS also requests that sponsors send a copy
of their accomplishment records that show the date of completed
work and the cost to sponsors. This information will help SCS
keep ma.ntenance cost estimates current, thereby enabling SCS

• to provide better help to other sponsors. Man y sponsors have
found that simple forms help in recording and reporting inspec-

I tion and follow-up activities , See Appendix A for examples of
such forms. SCS w i l l  help sponsors develop forms tha t meet the
needs of both the sponsors and SCS and insure that local and
state requirements are observed ,

• IX. Environment

Watershed projects are designed to improve the total environment
of the colmnunity. Actions are taken during project installations
to minimize adverse effects on the environment1 Completed proj-

7 ects should be living evidence of the consideration and concern
L sponsors have for the future well-being of the entire watershed

coimnaii ty.

How successful this effort will be depends directly on the manner
- in which the project is operated and maintained, Methods and pro-

cedures of operation and maintenance activities can be developed
r that main tain and add to the beauty of the area, eliminate health
L hazards , control erosion and other pollutants , avoid contamination

from use of unproven pesticides and herbicides , improve the economy ,
and insure the safe use and enjoyment of all facilities for their[ planned life. -

E
I 
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I
A conservation plan should be pr epared for a l l  land within the land
rights boundary for each structure, It should be started when the
land ri ghts are obt ained and recorded, This plan is in addition to

I 
the O~M Plan for the structure and does not supplan t it.

The conservation plan should reflect decisions on land uses and
conservation treatments that will permit optimum community bene-

I fits withou t hinderance to the normal operation and maintenance
of the structure ,

1

~
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I APPEND IX

I The ~oLLo’.u~no L6 ~ li 4t Oi( op Qf loJAon and maintenance A.-tem6 thctt n~z~’
be ntedtd. O~hek Ltem~ needed &hou td be. ~nc-fude d. A4 a~ipftorMa~e.,
p~c.tu.te.o on 6124tche4 W4f2h de n~p~t~ve. ca~tco~~ tnau be. £n~e.ni~e.d to

I 
ketp £LtuU~ tte the4 e ~tem6.

A . Operation

I I. Operate gates and other features to regulate the retention or
release of water for irrigation, drainage , fl ood control , or
other use in accordance with the watershed work plan . Ga tes

I 
and valves should be operated periodically to ensure working
order at time needed . Frequency of checking should be deter-
mined and scheduled by inspection group , Operation must comply
with permits granted under state or local laws as they apply to

I the storage, release , depletion , and use of water,

2. Regulate storage and volumes in multiple-purpose reservoirs ,

I 
if so designed, to provide for maximum flood storage if water-
shed and snow pack conditions dictate, 

i~
,l

3. Maintain elevation of the water surface in erosion con tro l
1 structures insofar as natural conditions permit to prevent
I headcuts and erosion in the upstream channel.

4. Develop, promulgate, and enforce reasonable and necessary reg-
ulations for occupancy and use of each public recreation and
fish and wildlife development in order to protect the public ’s
heal th , welfare, safety, and enjoyment, These include regu-
latioms for use of recreation areas and faci l i t ies  within  de-
sign limits and for purposes intended, Misuse , includ ing
overuse , of an area leads to rapid deteriora tion, dimin i shed
es thetic value , and genera l depreciation of the envi ronmen t ,
usually accompanied by unsafe and unsanitary conditions ,

5. Confine travel by motor vehicles to designated roads and park-
• ing areas to prevent erosion, damage to vegetation, impairment

of recreation values, and adverse effect on fish and wildlife
resources , -

6. Keep the speed of traffic within acceptable and safe limits~
1 7. Keep each recreation facility clean and sanitary.

8. Sweep, mop, wash , disinfect, decontaminate, deodorize, or
service in other ways toilets and res-~rooms as often and in-tensively as necessa ry to maintain acceptable standards of
cleanliness. Service septic tanks as needed to keep them
functioning properly, to reduce objection able odors , and to- exclude insects and rodents ,

1 Pesticides are regulated by New York State and may be used as
1. approved by the C ommissioner of the - Department of Envi ronmental

Conservation.

I-
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9. Prevent , insofar as pract icab le , cont amination or pollution
of all water for human consumption and/or recreation use.
Test water regularly and treat all water as necessary to pro-
tect public health , If the water is unsafe , immediately post
against using i t .  Tak e all reasonable steps to prevent use
of unsafe water until corrective measures are taken. Consider
applicable state and local laws , ordinances , and codes as mm-
imum requirements for safeguarding public health and safety.

10 . Dispose of garbage and other refuse as often as necessa ry to
avoid threat to public health and safety and detraction from
public use and enjoyment. Keep containers t i g h t l y  covered.
Do not allow containers to overflow and treat them to mini-
vnize obnoxious odors . Empty containers often enough t~~’ pre-

f vent breeding of flies and other disease-bearing insects and
rodents.

11. Eliminate from recreation areas al l  safety hazard s such as ti
dangerous t rees , toxic plants , broken steps , protruding nails
or bolts , glass , and cans ,

12. Provide lifeguards at swimming areas as required by state
and local laws and regulations.

B. Maintenan ce
- 

1, Vegetatio n

a, Reseed , resod , and fertil ize areas of poor stand or areas
destroyed by erosion . If ne cessary~ restore eroded areas
before reseeding.

b. Cut or spray with approved herbicide and remove undesir-
able vegetation . Observe local ordinances regarding
spraying and burning . o i ly  herbicides currently approve d
by the Commissioner of the New York State Department of
Environ mental Conservation m ay be used. Current “Cornell

- 
- 

• Recoumiends for Field Crop s” can be used as a guide for
selection of herbicides and approved methods of application.

c. Fertilize vegetation as required to maintain a vigorous
stand.

d. Control grazing to insure prop- r vegetative cover.

e. Mow grass at regular intervals to maintain optimum cover.

2. thannels--lined and unlined

a. Remove silt bars and prcp.rly dispose of them outside the
channel perimeter.

:-~ ~-
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b. Remove and properly dispose of debri s,, Give special  atten -
tion to removal and proper disposal of debris and repai r

I of erosion damage at stru ctures ,

C. Re place , reinfo r ce , or extend ri prap where needed,

I d, Keep access roads for maintenan ce and mainten an ce travel-
ways in usable condition ,

I e, Maintain dikes and spoi l to divert w ate r to protected in-
I lets and prevent overbank flow ,

f, Fill contraction cracks in lined channels with appropriate —1 material,

g. Renovate ch anne l banks damaged by storm f low .

h . Reh abi l ita te  damaged pipe inlets from f ie lds  or side
channels, Replace eroded soil adjacent to structures ,

1 3.

a, Rep lace soi l removed by rodents .,

-‘ b, Inspect drainage systems and rel ief  wel l s  a n n u a l l y  for
proper functioning and clean out or replace as necessary ,

c, Main tain riprap or other wave-protection measures and re-
place as needed.

d, Remove and/or stabilize slide materia l as soon as prac-
t ical , It may be necessary to construct a bern or flat-
ten the slope,

- 

e. Restore to prope r elevation dikes t h at  have se t t led,

f. Re place eroded material and revegetate eroded areas in
emergen cy sp i l iw ays .

4, Structures
-

- a. Stabilize the plunge pool with appropriate mainten ance
measures at the outlet of principal sp iliway s having
propped outlets,

- 

b. Keep st i ll ing basin free of debris-rock ,

c. Restor e eroded earth materials or damaged ri prap aroun d
energy dissipaters and reseed the area if appropriate.

-
~~~~~~~~~ 
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I d. Restore concre te that has deteriorated.

c Maintain in proper working order gates and valve s , trash
racks , and metal work s. Immediately remove ice and deb ris

I that may h amper their function. Restore protective coat-
ings if necessazy.

-i f. Maintai n in proper working orde r pump ing p lan ts  including
I housing, trash rack s , gates , electrical  or mechanical  con-

trols and equipment , and power units ,

r I g. Maintain fences in good condition u n t i l  there is mutual
- agreement that they are ito longer needed to protect struc-

tural works of improvement,

- I h. Maintain in prop er working orde r fish and wildlife fea-
tures such as fish ladders, traps , screens , water leve l
control gates, etc.

- i. Repaint , as needed , all surfaces requiring protection by
paint.

- j . Maintain in good condition and proper working order rec-
reation faci l i t ies  such as bathhouses , toi lets , docks ,
beaches , etc.

k .  Remove weak diving boards , hidden rock s , or other obstruc-
t ions  in swimming waters . At all swimming areas:

( 1) Consp icuous ly post general safety rules .

(2) Establ ish depth markers .

- (3) Provide , if  practical , lifesaving a”d first-aid
equipment.

1. Repair and repain t or replace si gns and plaques to keep
them sightly and functional,

1~
L  _ _ _
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I
C. Public Safety at Structural Works of Irnprovenmpt

U Many structures in SCS-assisted projects by their essential nature,
are more or less hazardous to the public . Project features designed
for recreation or fish and wildlife enhancement invite the public ,

I 
and children especially are attracted to structures that provide an
opportunity to pisy in water. Structures such as open-top spiliw ay
risers, steep-wal led channels and chutes, plunge pools, and stilling
basins are especially hazardous and require special attention to safety

I measures,

All structures built in SCS-assisted projects are to be designed to

I avoid hazardous conditions where possible and are to be provided with
safety fences , guard rails, or other safeguards to protect the public
from unavoidable project-created hazards , Work plans are to provide
for these measures, Much can be done in basic planning and desi gn to 3

I avoid hazardous conditions and to provide protection against hazards
without extra cost ,

1 SCS policy regarding cost classification of watershed work is set forth
I in the Watershed Protection Handbook,

Local sponsors should provide any additional safety measures deemed
necessary as a result of observations during periodic inspections and
general operation and maintenance S.

Some specific hazards are outlined below , with recommended s ifety
measures to be considered.

Drop-Inlet ~pillw ay Risers
i.

Danger of falling off or into riser,

a, Locate riser in reservoir rather than in embankment
where practical , if climatic (ice) conditions permit ,
to make access more difficult ,

b, Use standard covered-top riser where p~ssibie ,

- c, Use low-level inlet on riser, where practical, to keep
normal pooi level below top of riser and prevent access
to top by boat or swimming.

d. Do not use permanently installed ladder on inside or
outside of riser.

e. Use trash rack that cannot be entered easily.

f. Paint DANGER - STAY OFF signs on faces of riser.

ii
t.

j
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I
I Catwalks to Spi 1 lway_R~~ rs

Danger of falling from catwalk or riser.

I a. Use catwalk only where needed for access to valve or
gate controls that must be operated frequently or to
trash racks for removal of trash. (In some cases,1 hydraulically operated valves or gates may be practical,
with controls at a convenient location on embankment or
abutment.)

b. Install guard rails on catwalks and riser.

c. Install protective chain link fence and gate with lock

~j- J across entrance to catwalk .

- 
d. Post warning signs.

- SAF and Other Deep Stilling Basinsj prop Structures

Danger of falling from high walls.

a. Prevent access by protective chain link fence.

b. Install guard rails on top of walls .

c, Provide escape route from pool.

d Post warning signs.

• Plunte Pools

Danger of drowning in pooi.
- a, Provide flat enough slope to climb out on at least

one side.

• b Prevent access by protective chain link fence.

c. Post warning signs.

Steep-Walled and Vertical-Wa lled Cha inels and Chutes
- Danger of falling from walls.

a. Instal l protective chain link fence or guard rails
on top of walls.

b. Provide escape routes from channel bottom.

1-

I 
_ _ _ _
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I
St e.p Rock Cuts [Ea.rg ncy Spillway~ etc~~

I Danger of falling.

a. Install protective chain link fence or guard rai l atr top of cut .
L b. Post warnin g signs. 0

I Steep Cut-and-Fill Slopes (Pams~ levees 1 (hannels1 Terraces 1 etc. )

Danger of overturning mowers , tractors , and other equipment.

I a. Advise farmers 1 maintenance personnel , etc., against 0

operating equipment on steep slopes,

[ b. Recommend use of proper safety devices on equipment
(protective franes , crush-resistant cab s , and seat belts).• I c. Call attention to hazards in maintenance plans and agreements.

d. Specify maintenance procedures in maintenance p lans  and
agreements that clearly exclude operation of equipment on
steep slopes . 

0

I
I.
I .

• 1.
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EXHIBIT 2

I OPERATI (14 AND MAINTENANCE AGREEMENT
FOR

J STRLJCIURA L MEASURES

• ThIS AGREEMENT made on is between the
Soil Conservation Servr~e~~uhited States Depart ment J Agriculture,

• hereinafter referred to as the Service, and the following organization(s),
• hereinafter referred to as the Sponsor:• 0

The Sponsor and the Service agree to carry out the plan on the attached
page s for the operation and maintenance of structural measures in

t~. L
0 Watershed Project , State of - . The measures covered by

-~ this agreement are identifiótu:

Name of Sponsor~ -

• By____________________________________ Title
_____________________- --

This action was authorized at an official meeting of the Sponsor n amed
immediate ly above on 

__________________ 
at - -  -~~~

Attest 
— 

Title 
_______________________

Name of Sponsor
_______________________________________________________

By — Title -

This action was authori zed at an official meeting of the Sponsor named
immediately above on _ at 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

At test
_________________________________ 

Title _________________________

1 0  Soil Conservation Servic., United States Department of Agriculture

I. By Title - 0

~0 So~~ - -
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EXHIBIT 2, Page 2

OPERATION AND MAINTENANCE PLAN

OPERATI ONS
-

A. The sponsor will be responsible for and will operate or have
• operated w ithout cos t to the Service the structural measures in• compliance with any applicab le Federal , State and local laws,

and in a manner that will assure that the structural measures
will serve the purpose for which installed as set forth in the

• Work Plan. 
r

B. The Service will , upon request of the Sponsor and to the extent
that its resources permit, provide consultative assistance in
the operation of the structural measures,

II MAINTENANCE
_1_

A. The Sponsor will:

1. Be responsible for and promptly perform or have performed
without cost to the Service except as provided in Para-
graph III, Establishment Period, all maintenante of the
structural measures determined by either the Sponsor or
the Service to be needed.

2. (btain prior Service approval of all plan s, designs and
specifications for maintenance work involving major repair.

B. The Service will , upon request of the Sponsor and to the extent
that its resources will permit, provide consultative assistance
in the preparation of plans , designs and speci fications for
needed repair of the st ructural measures.

Il l  ESTABLISI3IENT PERIOD

A. During an Establishment Period, as herein defined, the Service
will bear such part of the cost of any needed major repairs to
the s tructural measures, including associated vegetative work,
as is proportionate to the original construction costs borne
by the Service in the construction of the structural measures
except that the Service will not bear any of the cost for:

1. Repairs to chann•ls or portions thereof which do not have 
0

perman.nt linings such as concrete, riprap, or grout.d
rock.

L.
• ~ -
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EXHIBIT 2 , Page 3

ll! ESTABLISI~IENT PERIOD (continued)

2. Repai rs determined by the Servi ce to have been occasioned
by improper operation or maintenance, or both.

3. Repairs applicable to municipal or industrial water
supply or to any other purpose for which construction
costs are not authorized to be paid for in whole or
in part with funds appropriated to the Service .

4, Repairs that are mutually determined by the Sponsor and
the Service as being items of normal maintenance rather
than major repair and are not therefore in keeping with 0

the spirit and intent of the Establishmen t Period
provisions.

B. The Establishment Period for structural measures (exclusive of
any associated vegetative work) is a period of three years
ending at midnight on the third anniversary of the date on

- which the structural measure is accepted.

C. The Establishment Period for vegetative work associated with
a structura l measure is a period from date of acceptance of the
initial vegetative work to midnight of the date on which the
Service writes the Sponsor advising that an adequate vegetative
cover has been obtained. However, this period shall not exceed
two growing seasons or the end of the Establishment Period for
the associated structural measure whichever is greater in time.

D. As used in the two preceding paragraphs, and elsewhere in this
Plan , the following words have the meanings described below :

ACCEPTED, ACCEPTANCE: The date structural or vegetative
measures are accepted from the contractor when a contract
is involved , or the date structural or vegetative measures
are completed to the satisfaction of the Service when
force accounts operations are involved.

APEQUATE VEGETAT IVE CcWE: A minimum of seventy percent (70%)
cover oTThe desirable species , with no active ru ling that
cannot be controlled by the vegetation.

E. Major repair may involve such things as (1) repai ring separated
joints , cracks or breaks in the principal spiliway, (2) correcting
seepage , (3) replacing significant backfill around structures

0 resulting from major erosion damage, (4) major revegetation
due to failure to obtain an adequate vegetative cover , and

• (5) restoring areas with sign ificant erosion caused by unusual
flow (volume , recurrence or extended period of time) in emer-
g ncy spi liways .

I I

I
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EXHIBIT 2 , Page 4

F. No action with respect to needed repairs during the Establish-
ment Period will be taken by the Sponsor or the Service which
would lessen or adversely affect any legal liability of anyJ contractor or his surety for payment of the cost of the repairs . 0

IV INSPECTIONS AND REPORTS

• A. During the Establishment Period the Sponsor and the Servi ce
will jointly inspect the structural measures at least annually
and after unusually severe floods or the occurrence of any
other unusual condition that might adversely affect the struc-
tural measures. It is desirable the annual inspections be
perfo rmed during the month shown below . Any supplemental H
inspections then determined necessary wi l l  be scheduled and
agreed to at that time .. r

(Mon~hJ

B, After the Establishment Period the structural measures will be
inspected annually by the Sponsor, preferably during the month
shown below , and after unusually severe floods or the occurrence
of any other unusual condition that night adversely affect the
structural measures, 0 0

(l~(onth)

C. After the Establishment Period the Service may inspect the struc-
tural measures at any reasonable time .

D. A written report will be made of each inspection. The report of
joint inspections will be prepared by the Sponsor with the
assistance of the Service , A copy of each report will be pro-
vided by the party preparing the report to the other party within
ten days of the date on which the inspection was made ,

V RECORDS

The Sponsor will maintain in a centralized location a record of all
inspections performed both individually and jointly by the Sponsor and
the Service , and of all significant actions taken by the Sponsor with
respect to operation and maintenance. The Service may inspect these
records at any reasonable time. H

VI GEN E RA L

A . The Sponsor will:

1. Prohibit the installation of any structures or facilities
that will interfere with the operation or maintenance of
the strt~turaI measures ,

- -. • •  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ___________
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I EXHIB IT 2 , Page 5

• I 
VI GENE RA L (con t inue d)

1 2. Cbtain prior S rvice approval of the plans and specifications
for any alteration or improvemen t to the structural measures,

3. (btain prior Service approval of any agreement to be entered
into with other parties for th. operation or maintenance of
all or any part of the structural measures , and provide the
Service with a copy of the agreement after it has been
signed by the Sponsor and the other party.

B. Service personnel will be provided the right of free access to
2. th. structural measures at any reasonable time for the purpose

of carrying out the terms of this Plan.

C. The responsibilities of the Sponsor under this Plan are effective
simultaneously with the acceptance of the work s of improvement
in whole or in part ,

d

VII SPECIAL PR(YilISIONS

I
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CHECK LIST

I The items to be checked at time of inspection may include, but
not be limited to, the following:

1 1. Vegetation 6. Reservoir Area
a. Need ;for mowing a. Undesirable vegeta-
b. Need for reseeding tive growth
c. Need for fertilizing b. Cut or fallen trees

• 4 d. Evidence of overgrazing c. Slash and other debris

2. Fences 7. Outlet Channel
a. Loose or damaged posts a. Sedimentation
b. Loose or broken wires b. Bank cutting
c. Accumulated debris in fence c. Condition of riprap
d. Condition of gates and gaps or other works of

improvement
3. Principal Spiliway (1) Undermining

a. Obstructions in spiliway (2) Damage or
b. Condition of outlet and deterioration

riser (3) Adjacent channel
(1) Signs of seepage scouring
(2) Separation of joints d. Adjacent property
(3) Cracks or breaks damage

• (4) Differential settle-
ment 8. Safety hazards

c. Gate operational check
d. Sediment check for bars

and unusual accumulations

4. Emergency Spiliway
a. Erosion
b. Sedimentation
c. Weeds, logs , or other

obstructions, reducing
• channel capacity

d. Conformity with original
design (slips or slides )

5. Embankment
a. Settlement or cracking
b. Erosion
c. Leakage
d. Rodent, wildlife or
livestock damage

(For further details, refer to Appendix A of O&M Handbook)

Ii: 

_ _ _ _ _ _  _ _ _ _  
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NY.AS !7 U. S. Department of Agri culture4-28 .7 1 Soi l Conservation Service
• (File Code AS- 12-5)

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURES

• Li Special
0 Watershed _Inspection : Date : 

_ _ _ _ _ _ _ _ _ _ _ _ _

J 0 Annual
Sit e No. 

_______________

Name of Sponsoring Local Organization(s) having Operation and
0 Maintenance Responsibility : _____________________________________

Structure operation satisfactory : ___________Unsatisfactory : _______

Condition : :Esti- :Agreed date
:Satis- :Uns atis-:Describe maintenance:mated :repairs to

— I tem :factory:factory :and needed repairs :Cpsts :be compid.

I Vegetation ;
Principal : :

2 S pillway : :

3 Fences
Emergency : :

4Spillway : :
5 Embankment

Reservoir : :
6 Area :

Outlet : :
7 Channel :
8 Other : :

Remarks :

SCS Representative Sponsoring Local Organization Rep.

Distribution: Orig. - Sponsor with O&M responsibility
3 - SCS District Conservationist (I forwarded

to State Office, 1 forwarded to Area Con-
servationist)

• 1 - Each of other sponsors of watershed project
I - N. Y. Department of Environmental Conservation

Report due - 10 days after
• inspection

(Check list on revers e side)
L
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I
CHECK LIST

The items to be checked at the time of inspection should include,
but not be limited to, the following:

I. Access Roads and Parking Lots 6. Fences
a. Surface needs repiar a. Posts are straight and
b. Ditches and culverts need firm

cleaning b. Wires are not broken or
• c. Berms need maintenance . loose

d. Need adequate signs c. Gates operate freely
d. Debris is removed

2. Boating and Fishing Area
a. Ramps , docks, piers and 7. Electrical System

mooring areas need main- a. Free of low hanging
tenance wires

b. Garbage cans are clean b. Free of defective
c. Comfort stations clean, switches or fixtures

free of odor and insects c. Broken and burned-out
d. Need for mowing or reseeding light bulbs replaced

3. Picnic and Camping Areas 8. Trails and Walkways
a. Tables, fireplaces, and a. Properly surfaced and

shelters need repair protected from erosion
b. Garbage cans are clean b. Free of hazards and
c. Comfort stations clean, obstructions

free of odor and insects
d. Need for mowing or reseeding 9. Other

a. Recreation areas free of
4. Fish and Wildlife Facilities dangerous trees, toxic

a. Water control gates work plants, broken glass , tin
properly cans, broken steps and

b. Water levels maintained at protruding nails
desired elevation b. All buildings in good

c. Cold water provided as state of repair
planned c. Sanitary facilities and

d. Duck blinds & other f~cil- water supply system
ities in good condition clean and in good operat-

ing condition, and Health
5. Swinining Areas Dept . regulations being

a. First aid and life saving complied with
equipment available d. Vehicular traffic con-

b. Deep water posted and fined to authorized areas
roped off • e. Speed limits and park

c. Lifeguards on duty regulations posted
d. Safety rules posted

(For further details, refer to Appendix A of O&M Handbook)

L ~~~~~~~~~ -- —- 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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1T 4

U. S. Department of Agr icul ture
4-28-71 Soil Conservation Service
( F i l e  (‘ode AS-12-S)

OPERAT ION AND MAINTENANCE INSP ECTION REPOR T FOR BASI C
FACILITIES IN A PUBLIC RECREATIONAL DEVELOPMENT

L7Special
Watershed____________________________ Inspection :,—, Date_______

LJAnnual
Site No.______________________________

Sponsoring Local Organization(s) having maintenance responsibility :

Struc ture operation satisfactory: Unsat isfactory : 
________

Condition :E s t i - : A greed date
:Satis- : Unsatis-: Describe maintenance :mated ;repairs to

- :factory : factory : and needed repairs~ :Costs:b~ corn,pl.Access roads: :
I & park , lots: :
Boating and : :

2_fish, areas : :

~ Picnic areas: : : : :
Fish & wild-: : :~ : :

4 life facil. : :
Swirrining : :

~~Areas : :

6 Fences :
Electrical : :

l System : :
Trails and : :

S Walkways : :

~~Other : : •

Remarks : 
— -

$ I

SCS Representative Sponsoring Local Organization Rep.
Distribution : Orig. - Sponsor with O&M Responsibility

3 - SCS District  Conservationist ( i. Report due - 10
forwarded to State Office , 1 for-  days after in-
warded to Area Conservationist) spect ion

1 - Each of other sponsors of water-
shed project *

I - N.Y . Department of Environmental Conservat i on
(Check list on Reverse Side )

- — k ~~~~~~~~~~~~
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NY-AS-19 U. S. DEPARTMENT OF AGRICULTURE
• 4-28-71 SOIL CONSERVATION SERVICE

I (Case l:ile

REPORT OF COMPLETION OF NEEDED MAINTENANCE

Watershed______________________ Site No. 
______  

Date_____________

The Operation and Maintenance Inspection Report dated____________

~howed a need for certain maintenance and repair jobs. Those
- jobs have now been completed and their costs, including services

performed , are as follows :

Date
Item Number : Maintenance Performed : Costs : Completed

.5; • : : :

Remarks : -

a-

— SCS Representative Sponsoring Local Organization Rep .

f Distribution: Orig. - Sponsor with O&M Responsibility
3 - SCS District Conservationist ( 1

forwarded to State Office , 1 f or-
warded to Area Conservationist)

1 - Each of other sponsors of watershed project
1 - N.Y . Department of Environmental Conservation

L Report due - 10 days after completion of maintenance

[
__________ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

..~~~~
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APPENDIX C

• - HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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EWTOWN—HO 4FPIMf 5(~ R f ~C SPTL LV*Y )’ S

DIAMETER OF PIPE (IT) 2.50
START EIEV OF PIPE ( IT ) 1442.50

j ROUGH COEFFICIENT 0.0150
HEIGHT—HEAD (IT) 60.00
P I P E LENGTH ( IT ) 250.00

K T , K G , K E N T , K E X T  4.15 3.05 0.10 1.00

C 0.491

[LIV HEIGHT G2gH (2g H)** 1/2 Q
1443 0.50 32.20 5.67 27.85 13.68
1444 1.50 96.60 9.83 48.25 23.69
1445 2.50 161.00 12.69 62.28 30.59
1446 3.50 225.40 15.01 73.70 36.19
1447 4.50 289.80 17.02 83.56 41.04
1448 5.50 354.20 18.82 92.38 45.37
1449 6.50 418.60 20.46 100.43 49.32
1450 7.50 483.00 21.98 107.88 52.98
1451 8.50 547.40 23.40 114.85 56.40
1452 9 .50 611.80 24.73 121.42 59.63
1453 10.50 676.20 26.00 127.65 62.69
1454 11.50 740.60 27.21 133.59 65.61 V

1455 12.50 805.00 28.37 139.27 68.40 S

1456 13.50 869.40 29.49 144.74 71.08 .5
,

1457 14.50 933.80 30.56 150.00 73.67
1458 1 5 . 5 0  998.20  3 1 . 5 9  155 . 0 9  7 6 . 1 7  V

1459 16.50 1062.60 32.60 160.01 78.58
1460 17.50 1127.00 33.57 164.79 80.93
1461 18.50 1191.40 34.52 169.43 83.21
1462 19.50 1255.80 3 5 . 4 4  173 .95  85 .43
1463 20.50 1320.20 36 .33  178 .36  8 7 . 5 9
1464 21 .50  1 3 8 4 . 6 0  3 7 . 2 1  182.66 89 .70
1465 22.50 1449.00 38.07 186.85 91.77
1466 23.50 1513.40 38.90 190.96 93.76
1467 24 .50  1577 .80  39 .72  194. 98 95 .76
1468 25 .50  16 1.2 .20 40 .52  198.92  97.69
1469 26 .50  1706.60 41 .31  202. 78 99 .59
1470 27 .50  1771 .00  42.08 206 .58  101 .45
~471 28 .50  1835.40 42.84 210 .30  103 .28
1472 29.50 1899.80 43 .59  2 1 3 . 9 6  1 0 5 . 0 8V 

1473 30.50 1964.20 44.32 2 1 7 . 5 5  106.84
1474 31 .50  2028.60 45.04 221 .09  108.58
1475 32 .50  2093.00 45 .75  224 .57  1 1 0 . 2 9  V

1476 33.50 2 1 5 7 . 4 0  46 .45  228 . 00  1 1 1 . 9 7
1477 36 .50  2221 .80  47. 14 231 .38  1 1 3 . 6 3
1478 35 .50  2286 .20  47.81 234 .71  1 1 5 . 2 7

• j  1479 36.50 2350.60  48.48 237 . 99 116 .88
1480 37.50 2415 .00  49 .14  2 4 1 . 2 3  1 1 8 . 6 7
1481 38.50 2479.40 49.79 244 .42  120 .04
1482 39.50 2543.80 50.44 247 .58  1 2 1 . 5 9
1483 40.50 2608.20 51 .07  250.69  1 2 3 . 1 2
1484 41.50 2672 .60  51 .1u  2 5 3 . 7 7  1 2 4 . 6 3
1485 4 2 . 5 0  273 7 .00 5 2 . 3 2  2 5 6 . 8 1  1 2 6 . 1 2

• 1486 43 .50  2 801.40 52 .93  259.81 127.60
1487 44 .50  2865 .80  5 3 . 5 3  262 .78  1 2 9 . 0 5

____________ I — — — —
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1491 48.50 3123.40 55.89 274.34 134.73
1692 49.50 3187.80 56.46 277.15 136.11 V

1493 50.50 3252.20 57.03 279.94 137.48
1494 51.50 3316.60 57.59 282.69 138.83
1495 52.50 3381 .00 58.15 285.43 140.18
1496 53.50 3445.40 58.70 288.13 141.50
1497 54.50 3509.80 59. 290.81 142.82

T 1498 55.50 3574.20 59.7 293.47 144.12
1499 56.50 3638.60 60.32 296.10 145.42
1500 57.50 3703.00 66.85 298.71 146.70
1501 58.50 3767.40 61.38 301.29 147.97
1502 59.50 3831.80 61.90 303.86 149.23
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I
•HIUUIUIIIUI SIUI•IIIII
IC-I ~ 1SI0N 1412$ JM 1973
PlATED AI~ 74

I 
______ ___•II sihii..i..u s..iui.u. V

miTmi iirni* $112 ~I 10SUVOIR ROUT!~ 0F PIF 100 STlI~1lJt.1 1N~LIIES DIEEOCT SPILLAT MU 11.00$ P011. ST0$ACE

JUl SPECIF ICATION
S . NO NI 1011 h A T  III 1111 NETOC IPL T IPR T NSTN

24 I I 0 0 I 0 0 0 0
irn

V 

3 0

o u.u.u.. UHHII4~ •~ HIWH

~II-~ E* 11111011 CONPUTAT ION
ISTAS I~0IP lEcON IT~ E JPIT .WQT 1111111

0 I I I I 0 I

NTIIOCRAPH DATA V

INYK WHO TANEA ~I 71501 TRSPC RATIO 150011 I SAIIE LOCAL
-I I 2.47 0.0 0.0 II 1.1

INPUT NTIAOCMPW
22. 45. 149. 247. 332. 3714. 4702. 684. 1307. 2245.

3775. 5347. 5443. 441!. 3207. 2141. 1443. 980. 691. 405.
330. 215. 139. Si. 41. 22.

P1* 4-HOUR 24-HOUR 72-HOUR TOTAL VOL(l(
CIS 5443. 4007. I llS. 1635. 42512.

h OtS 14.24 24.46 24.49 24.69
E-FT 2077. 3512. 3515. 3515.

HUHH UhIIIU~ I •IH ~ HIU

NTIIO~NIW ROUTINC
IST41 101W IECIN 1 T 1  ~ LT JIT I NANE

I I I 0 I 0 I
- ISUTINC DATA

INS OJIS AYC INES ISM~( V 0.I 0.0 1.1 1 I
I V .  

NTPS NOTOL LAC 11S111 I TSK STINA
I I I 0.0 0.0 0.I -1.

STIRACIS MU. ~~~~. ~~~~. 720. MU. 1001. 1141. 1221. 0. I.
NTVLON I. 210. . 1 .  4*. 4100. NIl. IONS. 0. 0.

II.

5.-I

~~~~~~~~~~~~~~~ V.VS VV. $S.5S~V SVVS . ~~~~~~~~~~~~ 1 - -___  LVVV ~~~~~~~~~~~~~~~~~~~~~~~~~~ &~~~*.~~~~~~ . ~~~~~~~~ V. _ _ _  _ _ _
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~1’I
I

TINE OP STII *C IN ~ P OUT
I 411. 27. 22.

I 2 413. 44. 25.
3 420. 111. 39.
4 433. 218. 67.
5 451. 300. 102.1 4 509. 2058. 686.

11 7 794. 4243. 2824.
I 787. 2693. 2142.

I 9 419. 1036. 1491.
10 494. 1814. 1764. *
11 741. 410. 2531.

~1 12 883. 4541. 3818.
1 13 951. 5415. 5169.

14 950. 4973. 4991.
15 897. 3845. 3968.
14 824. 2614. 3153.
17 747. 1712. 2296.
18 684. 1214. 1643.
It 637. 841. 1173.

1. 20 403. 588. 831.
21 57$. 408. 583.

- V 22 560. 273. 412.
23 546. 171. 292.

• 24 532. 113. 245.
V 25 517. 64. 234.

26 502. 32. 203.

41506.

PEN 6-HOUR 24-HOUR 72-HOUR TOTAL. VOLUME
CFS 5149. 3937. 1727. 1596. 41504.

INDIES 13.72 24.07 24.10 24.10
AC-FT 1953. 342*. 3432. 3432.

14 HN1 1 •i~uHiia

11111FF $111140!, AUERACE ftON

P1* 4-HOUR 24-HOUR fl -MfliJ~ 40F~ F
• NTIII~~~II AT I 5443. 4087. 1771. 1635. 2.67

IIUIU TO 0 5149. 3937. 1727. 1596. 2.47-
VS —-

L II
c 5

~~

~~~~~~~~~~~~~~~~~ F V S S S I 
~ 

. V V V S  VV L . ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ‘- - .
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I
I EC-1 VERSION DATE) JIll 1973

PlATED MIS 74
I NANcE NO . II
1 •,,4I IGGH*U,UHH UH~

NEIITIIN-INFFNAI SITE 3* Ml
RESERVOIR ROUTIHO NE SPF OVER STRUCTURE

I INCLUIES EJ(RCEIICV SPIWIA! MU FLOOD POOL STORAGE 
*

10$ SPECIFICAT ION V

NO NI NUN IDA! III IMP NETRC IPI T IPRT NSTAN
.1 28 I I 0 I I I I 0 I

JOPER NUT

1 H

r •HOH4I,, D144H H •U*fHIU

511-401* 111110FF COWUTAT ION 
V

ISTAS I COIIP IECON I TAPE JIT JPRT INANE 
*I 0 I I I I I p

‘p NTDIOC1*PW DATA
INT IC INIC TWA SNAP TRW TRSPC RATIO 1511011 15W LOCAL :‘

-1 I 2.47 II 0.0 1.0 0.0 I I I
VS 

I NPUT HTIROCRAPH S

6. 37. 111. 182. 228. 259. 278. 416. 733. 1174.
1944. 2755. 2835. 2324. 1414. 1139. 789. 569. 410. 300.
205. 136. II. 57. 3111. IS. Ii. 9.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL. VOLUME
CFS 3100. 2126. 915. 777. 21754. V

INDIES 7.41 12.41 12.63 12.63
• AC-FT 1155. 1795. 1799. 1799.

H HHIHW •aio~eua,

HTMNRAPH ROUTING *

- ISTAS ICOW 11011 ITAPE SLT $~RT INANE
I 1 I I I I I

ROOTING DATA
1. 1.88$ CLOSS 085 lIES 15W

STONIER MU. 

NSTP$ 

~ 

I., 

1220. ~.
-. OITFLIIIO I. 211. ~~~~. 7*. 401. 4100. SIll. 10*. I. I.

— 

C ~



V -~~~~~~~

I
TIME (OP STON AVG IN EOP OUT

1 403. 4. 6.
2 414. 22. S.
3 409. 74. 18.
4 419. 147. 30.
5 432. 215. 63.
4 445. 244. 91.
7 459. 249. 118.
8 474. 347. 153.
9 509. 585. 219.

10 542. 964. 425.
11 629. 1561. 1094 .
12 704. 2375. 1843.
13 749. 2110. 2449.
14 747. 2580. 2528.
15 738. 2111. 2196.
14 69!. 1405 . 1721.
17 448. 964. 1278.
18 413. 675. 925.
19 507. 405. 648.
21 568. 355. 485.
21 555. 254. 351.
22 543. 172. 286. V

23 ~3I. 113. 259.
24 515. 13. 231.
25 599. 1529. 794.
24 641. 1519. 1212.
21 571. 15. 512.
28 539. Il. 279.

SUN 20239.

PEAK 4-HOUR 24-HOUR 72-HOUR TOTAL VOL.1111
CFS 2578. 2001. 840. 723. 20239.

INDIES 6.97 11.71 11.75 11.75
AC-FT 913. 1441. 1674. 1674.

U IIH UI •OH~ UHO H H H H

1111W SlM~~T. AVERAGE FLON

PEAK 4-HOUR 24-HOUR 72-HOUR 401*
V 

KTIRSCR II AT I ~~~~~. 2124. 905. 777. 2.61
RIOTED TO 0 252$. 2011. 841. 123. 2.47

V V V _ ~~ V V
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APPENDIX D

STRUCTURAL STABILITY COM PUTATIONS
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