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PHILADELPHIA . & E N NS Y L V A N IA  19105

- N  H, P,. Y 15 11’ ra to
NAP EN -I)

honorable Pierre S. DuPont
Gove rnor of De laware
Dover , Delaware 19901

Dear Governor DuPont :

Inclosed is the Phase I Inspection Report for Silver Lake Dam in
Kent County, Delaware which has been prepared tinder authorization of
the Dam Inspection Act , Public Law 92—3-~7. A brief asses’~ment of thaidam ’s condition is given on the first two pa~ea of tne report.

ilased on visual ins~ection , available reccrds, calculations and past
operational performance, Silver Lake Darn is judged to be in f~’.ircondLtion . To insure adequacy of the structure , the following actions ,

n minimum , are recommended :

a. Due to the small nuahor c-if in),gbiti’ble structures d rwnstr ess
of the d am , together wi th  ie~s than erce~sive econ omic J t’r ’i , it is
reconinended the dam ’s hazerd pot.~nt1a J ~~~~~~~~~~~~~~ t:o t-~~tuwe4 from
“high ” to “sign i f ican t . ’

b .  J~ue to the po tent ia l  of ovc~rtoppi-i g of the dam by th e ir -vetir
storm , the owner rhould deve]op t~n~ ut i l~ :~ a de tai l ed i ’ :~erger ~ v ope ra t i -n
and warn ing  sy s t - c’~ w ith in  three osorth~ -~f ~~ ~~te of zIpprova l of this
report.

C . t~it h i n  ~~~~ mouths of thi~ d 2 t P  of a ’p r~iva 1 of th is  r~~or.;~t . L II C
Ow~1er shou ld perform the following remedial work :

(j) Placenctit of suitably sizt~d stone SlO~
(’ protect Ion ‘ t-ip rap~1n~1udtng a b,fddjng (fl1t-~tr) course along the eroded . t rO5 to~ and d~.~~strearareas of the dam .

(2) Rcmovaj of trees and brush from the dam ’ s embankment ~m5~
rc7iaoement thereof with a suitable ground cover.

- - I.

~ ~l L~ ~ 
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~. -~~~~~~~~~~~
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NAPEN —I)
Honorable Pierre ~~~. Du~ out

( 3) Inatal]et icn of safe ty  fencing at the spi i iw ay to preclude
accidents to tha public using ad~ ncent areas .

d .  Wi thi n one year of the date of approval o this repor t , the
~wner should pe r f or m t~’e following ret~ed~a1 wQrk:

(I) Repair of concrete ~palls and p~pcuts In t h~ overflow section
of the spil iway and at the ~ipatream anc~s of the spil iway abutment wall~~.

(2 )  Repai r or rep lac.~ deteriorated re in forced concrete foot bridge
and piers .

(3) Install  traahrack an~ rcpiace s te i f f  ga~ -~:- at th e int akt ~ s truc tu re .

A copy of the rc~ ort is being furnished to Hr. Aust in P . O)ney ,
Dcl~~’are Departit or.t of Natural  Reso’j rces and Er tou.i~ental Control ,
th e  des ignated State Of f i ce  contact ~or this Pro~;ram. Wi thin f ive days
ut th e date of th is u t ter , a copy will a1so be uent to Congressuau
Thomas B . Evans . U~ider the provisior~ of the i~reedo~ of I n f . ~rmation
Act , the ~spectLon report will be ~ob~~ect to rc ’c-Rne by th~a o f f i c e ,
Ut)OU req uest , thithy days aftar thc ~.ate of t~i1s li tt.’r.

Addit tona l copies of this  r~ pu r t  may ~‘e obt ~l~:e - , ftor’ ~ie 1~~t ~ -~ 1
~e~~Ir.iC31 tn )r~- L - 1o~ S~ rvt~- .’~ ~N T1~ j  , ~~~~ r f ~~o~~~ , Vir4r ia  . 22161
at a re:isonahic ct~ot. Please a~low four  ~~~~, s t  ~ ve~ ~~~~ frovi IJt€ ~~~tc c~

t.n in’portant i’:~~ec t. of ~-~~o Darn ~a’ety Pre~r~m wif l  be ~~~~ i-  1’~~- ]er~ r . t ’~iicr~
of th~ rec:o~n~ ndntien~: nade as a result of the ~‘, :~ - ‘F t ion . We accor d  ~~~~~~~~
reques t tha t  we be advised of pr3poscu actions ta~e~-~ by th e  St a te  to

our recomuendations .

S~~cereI~ yours . /1I .-~ • /I / / “5 .. 5,
_ _

_ _ .- -.-.‘

~~~
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1 T flti ‘2 I’ARRY V . flL’T~~YSWiN
~~ statod / Colonel , Corps of En~?1noers

District L~i ’~~cer

~~ J- ’urn.
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- . Au st in  P. Olney , Secretary ‘ ‘

~ /Departm.’nt s~ f N ~t;5ra l Pesources ~1:~ (:
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PHASE I REPORT

NATIONAL I)A!I SAFE TY PROGRAM

tPAM : Silver Lake
State : Delawate
County: rent
Coordinates: 39° lO.l’N , 750 31.4’E

ASSESSMENT OF GENERA COND ITIONS

Eased on visual inspection , available ~,~~orde , calculat ions  and pant
operational performance , Silver Lake Dam is judged to ~e in f a i r
condition. To insure adequacy of the st ructure , the fo11owh~g actio ns ,
as a minimum , are recoimaended :

a. Due to the ~~a1l number of inhabi table  structure s th ,wngtr enm
of the dam , together with less tha n e,~ce ssive economic loss , it is
reco~~ ended the dam ’s hazard potentDl c l a s s i fi c a t i on  ha char .~ ed from
“high” to “significant .”

b . Due to th e potentIal of overtopp ing of the dam by the 100—year
storm , the owner should develop and u t i l iz e  a det ai led  ener~ €rw y operation
and warning system with in  three month s o~ the d nc e c f  approval of this
report.

c. Wit hin six months of the date of approva l of t h i s  r ep ort , the
owner should perform the folloviug remedia l  work ;

( 1) Placement of sui tab l \  Si7ed strrne slope p r o t ec r thn  (r ip -r ap ’~,
including a bedd ing ( f i l t e r )  course a1o~g the oroded upstre~e snd dowu st r ean
area s of t~’r~ da m.

(2) R ’~mova 1 of tr~ es *fl’i brush from tho dam ’s .mhsnknent and
r epLcemcnt  thereof with  a suitable ground cover .

( 3) installation ol safe ty  feneinc’ at the s p i l i wa y to preclud e
accidents to the pub 1 i~ usl n~ ad lacen t  area~’ .

d. W~ chin  one year of the date of •pprova~ of t h i s  report , the
owner qhou 1~i perform the fol l owlnç  reeedi :t ’i ~~rk :  

- - --- - ----.- --- ----- --- - - ~~~— - -~.- --~~ ~~~~~~- 
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( 1) Repair of cmicrete npa~ l n and popouts in th e  overflow ~ect!on
of the sp iliway and at the up stream ends -

~~ the ~p~~ 1~~ay abutmcr ’.t wall :~.

(2) Repair or rep lac e deterluraced r : infor ced c o rr r et o  foot bridge
and piers.

(3) Install t rashra ck and rep lac~ staf f gage a t  t~-~ In take s t ruc ture.

FRANK W. VINC I
Chief , Design Branch
Engineering Division
U.  S. Army Engineer Distr ict , Philade lphia
Professiona l Engineer ¼egfs tr at ion
Maine No. 1897
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C~’1onel , C.~roI of Eng fr.~- .r ~ d 
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PHASE ONE
NATIONAL DAM SAFETY ?~~~~ANSILVER LA~~ DAM

ST. JONES RIVER, L OVE h , DEIAWA FE
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PHASE C S : ,
NATI IN AL DAM CAFL ~Y £1313 ;FcAh

SI LVE R hA KE DAN
ST. JONES RIVER , DOV~ R , 131 LAWI\ RS

1 . f t C C i  P ITY . This report has seen pre art 3 n aec-cruan ce with toe katI cua
~~~~ ~ns :e’~13 on Act , Thsblic Law 92—367, OCnd Congress , H .P . ~ s~51 enacted

-~ A m ~ I “1 , copy inclosed in Appendix F.

S. Ci . This resort assesses 13.e go- ncrc~! conditi~ r. cC Si lver  i a~- c- , •-~~ 
- h

~~~~~- - * -
~~ sa fet y  of the project  based ic-or , ai-al table data and visual ins :

r.~ on .  3e o r mi n e s  the need for emergency r easures , and determines if ad~h ~~~~~~~~

s : i i i o s , i; iest .i~~ation , and analysis  are necessary and s or a r ~t e J . is adcLLl Lcr .
S t e  recort evaluates the hydraulic arid h~ drologic capabifl ties and str s~ura l
o - c i L i t .  ~-f the project based on the visual inspect ion and available engi; t- t r -

~t ig  lata .

3. 30c1 !-JC . The Phase One inspectiun of SiLver  J a r ’•e was conducted on
13 ~ecember 1 1(7 by members of the Phiia13eip }~ia i is tr i t , U.S. Antly (‘crc cC

- .ng i neers . Team members included representatives discislined in the fielric c5
ydrologic , hydraulic , soils and structural engineering . In addition, re°r~-
sentatives of the owner, City of Dover, were in attendance and contributcol
local knowledge and history of the project.

1~ • D U t c h  TICS OF PROJECT AN D LOCATION .

a. Cesc ’ ri p tJon of Dam - The Silver Lake Fan consis ts  of an carlO : eflhaso-
cent , , a~src-x isiiately 18 fee t high and 820 feet long with at . uncontrolled c - i :o ret~
O~ t5i ’IOW s tructure located on the St. Jones River approxiaateiy ]3 . C miles ~cr-
strc-am frc~ the confluence with the Delaware Bay. The c-,’erfiow structure
co ns~ sts of an c-gee—shaped reinforced concrete grat it y  sciliway appr ox imato ly
l~ feet high and 150 feet in length. Drawdown of the reservoir is accomi ~is :co:
by release through a manually-operated sluice-gated 513-inch diameter carst irol.
pipe through the concrete overflow structure.

b . Size Classification — Silver Lake is c~~assifed as a small dam -a sot on
a n:-n~al impoundment at overflow crest of 5Fo acre-feet atol a top of eir l -as-- : e i it
heighi~ of 18 feet above downstream streambed elevation.

c. i jasard Classification — The azar l 1-oten i l a :  cf  Si lver ~iu~e was s-u —
sidered high during the initial inventory phase of ic dan inspection 1rcs ri~ .
Jut  to its r oximi ty  to the City of r over. i~ur~ r i i  t t e  in .: : ec~ ion , i~ was no t ed
t i - a 4 . few habitable structures exist  wi th in  the flood l a I n  J owri s~ ream of -r e
tr~ . r-rt arC that economic loss , in the event ci ’ a r - t o  l i i  .ar~- , won] 13 n- t i-c
-:‘cc-ss 1v- . Examination of t i-c flood hazard b oundary mar repared hy ~ U . 1 .

artrer ::. of Housing arid Urban Development for  tI-ic- ‘It5 of lever. ~o y in-
C ~osed in Appendix N , and visual on—site inst-cot ion indica~ cc’ hat Ic rr • , r i ty
of t L o d lain downstream of the project site consists of arklan.l which , i f
inundated , would not suffer excessive damage. Several rest ri cti cas , ac-st

- ~~~-- •~~~~~~~- S ~~~~- - ------ ~~- -  -
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tro t rb i ~,
: : t -  : ‘- I V I S I O L t  St roet and i uckei’n - o~ C t r c c l t :  c. - , r-; - -13 — t’iSt ‘

~~ ~

lu r in g  excessive runoff , thereby preventing any “ h o  Fanatic . rise in lu -
~~

i owirst .ream of the bridges .

~lic insoection members reco~sriend the hazard 
classificatIon Ic revisec C ror-

~:igu to signif icant  bas ed upon the above findings .

ci. t o t : e i i l  1 1: — ‘Flit Silver aCe r J e c ’t ~-,-.~ied , c c-ra t , afl c r a , ~ . * n : t . ~

~~ t O  City of’ i-over. Within tite city r trn~ Lure , primary r c :sj onslb li it s
ho- ~cerat,tcn and maintenance of the project  rests with tue l arks  and on t ili c -:-

in c-r- artn:c-r: I s .

~~ . lurt-oses ut Darn — Silver Larce is orc o ently a si1L i € ~_ h r : r ; ~ost p r o - c ~- ’
- - c r a t ed and maintained for recreation. i - s a r O n g , ~.‘a i - ec — •:ki i li~~, l ’I:011 13 ,
5 Sj r r J j rj ,  arid picnicking facilities are availanle wi th in  the r - i r o j uc -t 1 u n i . o i e , :  .

C . esign  and Construction h i s t o r y  — Pu m l  I - l an  I 1 . /c - ; ’ - at - ;~~~~ ~~~, - -

st r n ct c - I prior to 11300 to provide water ‘ :r - 1. m i l l r a c e  loca’ e : at  t i e  LeI ’t

ah utn .e : ;  I of °i :e  on ginal. ru: . isis -i ri -I I 1+ , ‘ l i e  ri I r u  0 0 0 5 - c -  c c - r I  I
s t  cur ’ ’ -~~ r e  I i  ted and : ann f o r  r :’cons tructtn 5 the cvert ’i - - -; i t t  nrc an- 11 —

h o g  he ft s-ncr m u  Irace Iooai i on were prepared by A lb r i g i t  S i ll - -  s- led ,
Phi l adelphia , Pennsylvani a,under con t rac t to tue City c i  l i - v o c .  ‘~~e c c - n . t r - . -

air s in - lO cate that f ive alternate - ‘ Y LS ructjc:n scl;eir .e:-: -,-r c re made a - a l  I n : . e
13- c i- -os; ec: t: ive bidders . Four of t}ic ci~ -t r O f l S  (A , it , C , arcs F) i n v civ e i
r econ st ruc t ion  of slightly d i f fe ren t  gra. i y  overflow structures in the or i g i t O
o.-crAl ow loca lon whereas option D invoi ce-i r e con s tr uc t io n  of the over f ic - ’i’-
s-- c-oct i re  in the vicinity of the rig},t -a r : u ; , - n t  . Rev i ew of as—buil t  r e ir f c r~ur ~

r ’un i r :~~ and inspection of the existing = tru -ture  indica es that the contrac r .
i~~t i t ’ . Contractors of V i i m i n g tc-n , lejaware , selected (1t i on  C and ~

reconstruction was accomplished in 191414 .

F- c -oui  I erational Procedure - No formal operat l  onal ro-cedures . either
r~ rmaI  ur  emergency , have been established fc-r tIre Silver Lake project. Chic
uncontrolled overflow structure, which was originally designe to dll~ w t ; e  use
of fi ashboards to raise the reservoir pool above overflow crest elevat l o t . ,  ‘ s
f t’eSeiit Ly unregulated , thereby al lowing discharge of a ll  available res€rvc :i  r
irs’l w . However , the reservoir is reportedly lowered about. one foot by use of

IS I-it_in ch diameter discharge pipe on an annual basis ro- ~ il : iw adjacent Pro3 - -
erty swrrcrs to  maintain their docking facilities .

hi . - r’ - t . o t t  I a t a  — The i c  Liowing data, based on 1 c s i ng le  pu~~-ose for
L C L  I : e hru :  ~an -onstrncted , is considered pertinent :

(1): [ydrolos ~,

~-v c ’n f 1  ow • ;  I I  way Re lease:
i t i g h i t .  t-uovc- hI p] I Iw ay

i t . ,  °rest feet) t- j cr~’ I’ c .j . i~ .

0 0
1~~. O.~ 11413
I F .~~ 1.0

I 1.5 1371)

k - — -——- 

____ _ _
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“ ___
~~~~-‘-‘- -13.

PcI O r  I-h Ove F i t  13.-tc
TLevat i c -n ~l I  .s. ~~~ -~ 

- ‘s-c. : F I Feet . 1  - 0. .5.

S. ;) i _i ’’-
-16.1 1 ~ 

1 tI C’
17.14 ‘ • .

17.) 3 L

113.I-I 14 . -

-

. i li .b 5.

(From extrapolation of A-F ’ s s:-ill:-:ay ratinc curve)

I r -uinag e Area Above Daxnsite: 3( square miles

(2) Reservoir Storage
‘urfaco 1 rco s-u 5: hI : u~ a - - -u

Elevation 13-i .S .L.: (Acres ) 
________

~1 rrr:aI F ool 114 . l~ 1 ‘:
‘
~~ . 

t 0
For or ’ i-an i L14 ~jl .5~~
~‘ Feve1oped Data by investigating Teast

(3) Dam

Type : -as-tb Ebibankment and Concoete ‘verflow Struct’ ,r’c

h e igot  at Maximum Secti on : 113 feet-

Too Width : 15—50 feet (variable , right side)
15 feet (left  side )

iur- l ength : 820 feet

reeh oard above spiliway crest :  5 ic-e r

( 1 4 )  i verflow Structure

y~ e:  Uncontrolled, ogee-shaped gravi ty  wall

Crest Elevation : +l14.~4 feet m. s.l .

i-Iaz i ii u r c : i sc h a rg e : 5100 c .f .s .

(~~~
) - rawriown Facilities

li/pc of Conduit: Fir-inch diameter cast iron pipe

Capacity at Spiliway Crest: 55 c.f.s.

ar ai’ j ty at Top of Dam : 1313 c.f.s.

I I ev at i ct n  at In taze : + 14 . .. Feet. r . s .1.

Invert. Elevation at Out le t :  ~~~~~ feet n.s.L .

~ 

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



(~ ) .a~ es

s’y~-e: S ~uiee , manually cc-crated

Surriner and ‘ize :  one , 1~~7 ’ x

. - UT-t’-Fl i ’i P i - h - I  FL IP’ h-RiSC StAlk A V A I L / F

a. I -es o — The engineering dat a rc aj  I _ lu c- is ot 1 a I r e d  -n -J un ; c s r h y r
c: - . t ltru 141+023_ 5 and 1414023—~~ preseni cc. erear t e r .  Ps: i r a :  a consis ’ c L ’

:t y r i r ’ - Ic - Ic  -Is ,t .a and test boring logs . I :o detailed cc-nt t ar  I -r;:t or m e t E  hr
:. -J a r  1 - d r e  i c r  use in determining or iginal  - Ies - i , i i  ass- untr t r I : .

-
‘ v u  i t i c t ion  -: F I ir e s t ructural  stabili ty f ti e :hr . - , an - our ’’ r:~~’ ; , wan - a - ~-

and the rcnu] r s -  are contained hereaf ter  an-S in kpPciihi:-:

‘on: tt ruct ion — Available construction - h u ’ ~a c; :-1:s-is- t s -  u i I - t O t  i r a , .  I
+ a- ov e r -I l  vw s t r u c t u r e  reinforcemen . ant: F~ rrdnp -fetal]:. 5 t ‘Sc - c C r i c:

r r t ’ ’ l ; r e  c r ,or e l e lacement . N o other  sort : n o t i o n  : l : c l a : - ,u . - : -  ado a ;ai  rb-

~~1 
( - : - t ’  :~~~~ — 110 upura tin . - h ula was sta le- n a I l s - c F- - o  1~~;ti I 5

a- - y . T h e  - - I i i ~ - ; - ~. -rat ion which i .; no nttd1 1, I ~c r t -  -r iced at ~ I s d ’  I - ‘5-0 —

ii i s t s  0 0 f C 5  ~- r c - i r  drawdown previously menti~ nec in [aragl’aJ r 14g l rereto F-r c - .
- i-c - - r Io cr - c maintained concerning po 1 ci cc-at L t i s- ciurin :: the draw iowl: u i : :

~- r :;u:n: r e t : l  [ r n ’  or of dates on which the c- p e r a t r o -n  was conmenced or cc-r i - ic -  ‘ i .

rn ion - }-:ased on data preseirte ’ to I -F ’s in - cc ’ h: , team , ec-- cl c rCO
F t i c n-ri5 r n - -i c-i , t i e design and construct]  n r ’ccedures u — - - I t ic  Ft -c ’  Si’; . c  ‘

-b - c I r e j e c t  i s  di ’f’icu1t~.

•b- Sh 1 ’ i I’ 1150?- , ,  IF . ’-L  il: 1 .  She -~~~ ‘ a; I r s  visual ins r-c c’’ On o’ :ec’cl:.’t c s s —
I h o - i d u n n -  ‘ ne 13 - cc~-rr.l er I - I  m opes- - 1 rn - I ‘-u se r ’ - -‘ -.o I : ’ s - f l ’ at no - :  i t .

/ t b i - P O O I X  !- . ‘crsi:crF made by the earn rc,emucr’s were recc’rdea n o . 1  are s-u s-na

a . -- rn . aI rs. cI t .

I - ur :ace cr -’cc’ l s  : Sc -ne in t e l

(2) OU S t i L I moving or crul’r: m g  a or Dey nO oc : ‘
-~~ no i ,  -

~3) Si  cu,t lrr n c r  erosion of embankment a i d  ar cC ;ne-n : . s I c ;  & - =  : .Iloug. . ru -. ~Sl~~

1: ‘ € 1 3  t i l  ot t  l i e  upstream embankment s-lope immediately l eft  c t ’ t ie  overI ’I~ -w
1: 1 rr.c Iur’ t ’ . Pc sFLughiIr 1~ appears- co be -lie reoul of wir e- a . i o n ;  : t a i c u c - nai - -~
cr5 - - r t r u  I at I err : - ted to alleviate the erosive as .1 on by mac i t:; , F_ i r s :  in -ni : r rc~
P lui; F t one in the area . Sto ne appears lirs--a t  i s fac tory : see - .-oorierv I -t ~14 )

‘ 1  :1st-rn r rig c- s - I  c-n e .

( 1 4 )  u - r i  I ~a) an- i sari ::~ ntral  alj gi irter t. of the cres t. : ‘tic dam crest l ef t  c- -f
t h e  : v e r t l  n~ ructure  aN — ears -  : na l r I sf ac to ry  y i t - i ;  a un ]  ‘I s-n . 1 1  —S c o t  width tool a

~ —.-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_



reas oualije horisur-tal plane. T h e  ri~- r i L  a i utiri ent Cr - CO t , varies in width from
15 to 50 feet and contains a low area adjacent to the right abutment . The
low area, adjacent to a swimming beach ar,1 pantcing area , appears recent1y
regraded to an elevation approximately 6 inches lower than the remainder of
the embankment . This “ saddle” would be the initial area of overtopping in
the event the overflow sp iliway capacity was exceeded.

( 5) R ir r a c  fai lures : No niprap protection was incorporated into the
Silver Lake Projec t .  It now appears that corrective measures to alleviate
wave erosion would involve riprap placement, however , stone placed I.o date
arr ears- undersized , poorly graded and generally is considered unsatisfactory.

13) Junction of embankment and abutment, spiliway and dam : Irosion was
noted r~j i acent to the overflow structures-embankment j unction. It  a: pears
that:. the unvegetated embankment material behind the walls ias been eroded
due to normal rainfall runoff. No visual evidence of erosion or sioughin, -
was noted at the embankment/abutment junctions.

(7) Seepage: Seepage through the right embankment area was noted u s -
en ,arg I n -  into a storm water drainage swal e approximately 2 +~;O feet downstre :rr .
frcit . t h e  d~~ centerline. Invert elevation of the drainage swal e is approxi-
mately 11 feet below normal pool elevation . No material transport was evident
a ’, the seer age locations and the seepage quant ity does not appear of major
signi ficance although flow readings were not obtained or available.

1 h )  Staff gage and recorder: A reservoir elevation staff gage exists cu
the drawdown intak e structure, however , the gage appears deteriorated to the
extent of replacement . No readings can be obtained from this gage . A U. C .0 .F .
water st,age recorder is maintained on the St. Jones River approximately l ,~ 5,D
feet downstream from the project site . Discharge records are available from
] )5h to date; a period of approximately 20 years .

I S )  Drains : No drainage system was incorporated as part of the structure.

(10 ) Maintenance: Several large trees exist on the dam embankment iuns Ji-
a- .eI1~ ad j acent to the overflow structure abutment- walls . The ‘validi ty of
allowing tree growth on the embankment is questionable. While the trees r aE
enhance the aesthetic characteristics of the embankment area and aid in ~-r~-
vent ing erosion , deterioration of the root system and p ip ing  of the remaining
cavity could result in embankment failure.

h .  Outlet Works (214-inch cast iron pipe , sluice gat e and operating
p la t fo rm ’)

(i) Intake structure : Operating platform and sluice rate reported as
or e r ab l e ;  used on an annual basis to lower reservoir for beach cleaning ari d
dock repai ring . Owner representatives indicate diver is necessary to clean
debris from sluice gate for complete closure, therefore , sluice gate was not
operated; inclement weather (cold) precluded diving.

5



I - 
-
~ U ’ ICs  -

‘ I -i~~o ture : ~ inor cav i I n t l r o l ’ cçrc ’~’eI ~
- ou~~l t t’ t at - - i c ~ rnstI’car: ,

a - c  of’ ,r,- e r f i ow  s t ruc tu re  noted.  Cas t iron i ice was not cut s~ m eet opec
s- -i~- r f ’ l uw slope , end section was formed frm concrete .

1 3 1  ~n i t  I e~ channel: The outlet channel is-smediately .sowns l rcam of the
- r - e r t ’inw structure makes an abrupt 145—degree *~s-rn towards the lef t  bank . Tht-

u r n  sirs created an erosion problem along the downstream r i g h t bars-c and corr ’ - -

‘ i s o  : -  - as-r : r c s  we re under-taken to alleviate the erosion by i-lacing 14-inch
a t las t  stone in the undercut area. ltr e ballast s- tone ap r-ears cor E

r~~cr l y graded , undersized and is considered unsatisfactory to prevent e r o t i - .- : .
lcn’ i ns  hi I}1 13’ s- charges .

iss -r ’ -~orr- .ny gate:  Ii-,e sluice gate was- i -u . inspected , but is reu~.r t e . 1 i y

F -r , -~ rah t o ;  see :-aragrarti 6b(S’) heretofore.

c .  ‘ r at ed S : - i l I w a y  ~Concrete opec csserl ’ ow s t ructure)

(1)  u r r c r C - L e  wei r :  The opec weir  was .1051 -gi c- . t s r  tor e c S Si ns-n :buar’ I;r r -

:c r eservoir  cool cr  to minimize surginc over r.;te s -ni  I da’; c rest caused by
‘we as tion . The flashboards are currently ncr available.

i,ujnrcrous- ,t:: -nIi Ii popouts were noted in tu e  d~wns t-reas, sor ic re t e  spec surr ac~~.
F l’hir :cpout s , scrre sf’ w h ich appear to be t ie  rod pa tches , n ary in  size from

ljb-3 inches lit diameter. The second monoli th ,  from eas t abutment contains f-.rc
.u eS

~ 
an-r roxil rnrately 1— 1 I /2 feet horizontally, ~ -3 inches wide , 10—12 feet

toe west  n ,c-nolj th edge and 3 feet above opec bottom . The overall wier
structure concrete appears to be in sat isfactory cond,itirnrn . However , pool
o - L e - - a t i s r :  n-re-e lude d complete and thorough inspection of cit e upstream face.

‘-s) A ss-c ar: : channel (concrete): The :rppr ads  end of t i c  .t € -r ’t abutment
- v t - s - S I  cv s i r s - c - ’ r: s-ts - wall shows evidence of deteriorated concrero- at the
l ’ I u- ’i;a ’.In- t’i- eeze-thawreservoir cool elevation. The rigid aI-u’s enl wall
i l  n - r o a r - : . eu-I b C-s not s-how this condition .

~ 
) i;isct as---e channel (concrete) : f.nd of s-gee’ of m r : . L i t  i t : :  

~
- , 14 , a nt  5

( I r o n :  cast) show signs of cavitation. (‘a-,-i tation may be t i e  s-c-sui t of i s i s —

~ j is-r,c’rr 1 between the ogee and runout slab n:cnuiit l ;s ; os-cc’ c-n i tr ay be low or
rcn ;cs;t slab h i g h 1 .  Both abutment walls contain f~sll width , t o t  I ’ . bottom crac r’sr
ht -~n:;tr€rart of sin e crest. Both cracks indicate water seer -ace r e - i  art lal ca l c i t e

trIm 1 ’ .

14 ) - r ~ - i s-c and piers : A 1 r n r e e — f c n - ’ vi c s orre l  e wa1~-:’-.ay ~a. cm-irs - I r,;’t e
r i . I on of ’ sun elevation with support I re-vi ed 1 y y e s -  -al r r o t - :  ‘ s -P s  across ‘s- .~
- n c  -/l ir  -r o s t  . Several major longitudinal cracks were o’t - tn r-:c , hr and 5

‘oc t  1 -  i i , in t i r e  walkway above bay 5 ( frot.. l e f t  bank ’ . - - ‘i;ll . . t -  ri,- r t t  rafl~~. i - s - c
- s-ar -nt - -n er o cs-served at pedestal - , and 10 Sect ieI ’t of nc - n ‘ ct ;  - - . - Ie : . cr a l  t y ,

:~~ ‘ T i n i ’s - i - ic  of ir e walkway appeared badl~: s-p a i i e u  tern del es-i- -rated fe t r e
O C t  ~~I c i ’ r p n i r l  m i t  replacement. Tir e pedestal s appeared cavit .ai o~ at the ~~~~
‘s -ni;  c ’r c s - t  - n e - i t e m  tal flow line construction ,1oint.

1. ernervoir

( 1) s - h o l es : tpctream embankment slope , c i ’ - ban - , a~ a;-~’roact s wall

- - — 



5, - c~ r~ 1 eroded ; [‘our—lIre ci s- to p1 nr -cd ;r r r  in , ’ :: -s-cs- or ~t ’ -t O r ~ s- -ri. 1’ n n ’ S I
5CnWflS t~~e8~1i slopes , let ’’.. b ar k, I r s - ; rsx sr ; .ate -i~ 

- 

~— l .~ w i t h .  015-5101
h cniiind both abutment walls. See eolflj :,erlt . ; -arat ’r anh - a - n ) .

c,~~) Sedimentation : 1ertcP 1Itdi~~~i l r .  b-p owner re: res-efltat,ives nor~ ’,
sedimen t -ation , particularly in area rrd a -cn’ to drctw:to’,-,ii Intak e structure-,
Is not a p roblem . No sedimentation stud S es nave been conducted for toe j~ i’t -

- . iec ’t reservoir.

e. S-ownstream Channel

( 1 ) Condit ion : A 145—degree turn . irrur, o-i la 1 ely - r r ’vrr:t; I s - ens - n. ctc ’ n i - oV c r ’1 ’
, : t  ructure , alters the hy~~~aulic eh a rr r e ter i s c  i c s -  of t.n .e s - c~~~~ s ’ rear- . i l : a n n r i e ;
i n n  f l n  - Sigh discharges (See parapra~:L t i n  

~~
) ocr ctc : t ’ore . , e ,e ra r i  br int 1 ’. c - c

s-a s-t i cula.rly those at Lockerman Street anti m i v i s i o r ~ -
- n i’e -et , orovi -me - downs-;. In ‘ S

rest rictions which would impede flow duri ng extremely i d i r i :  reservoi r -i :.:i :tr ;er .

C:) Slopes : The flood p la in  downs - s in - ar:. or ’ the c’o/ ect is ;-r il nanj i~ i-i s-- . -

s-odcrc- I -ark land with very flat slopes . The tlt . Jones s-i so r becomes ft rat
i n roed la t e ly  below the Lockennan Street i -r idge .

(3) “-.pnroxunate  number t . f  homes and opu.las - iomn : From , local inf c -nmn , ar - i - r -n . .
it  a l - t e a s - r n  that the only structure subjected to floo.:ing is the Treadway I -s-we ’s .
an a I - - i r t l - :e r i L  complex with  offices and a restaurant on the ground S±c- : r . 1
g round floor has been subjected to flooding in the past from an a~ n -ar cs -nt  c1~n n -
binat ion  of both tidal and fluvialL events . it appears t han: the City of -ovor’
as implemented an aggressive plan on flood zone management witnuin t - : e ir

jurisdictional boundaries along the I t .  -tnes River .

f .  Miscellaneous — While not wit  din she cocci-s i  i s- I i ’ etc s i.e he ins; cc S n -  -

t .h,tn Sean members , several items of sa fe ty  were no se d :tin i are consIdered  re . - ; ‘ r , t
t n . tiny field examination made by rcpr-eseo’nasives of ‘ - n e  s - - s -m s  of ~ngineers .
srecii’ic safety deficiencies are as olin-i-is-:

( i )  --oth overflow structure abu l ,r erin ct are ur -1r -’r ar r t n l .  -I Still I ron . ci t - - e r
ahut .1  :ent- wall would resul t in a 15— tn -tn t nl ro ; -  to t ine - ‘n -Oc ’ l ’c ’ e s-p ee s - c - - c’ i n  r. c-i ’
rninci : t s- l ab  secti on below . Safety fencing of Stie s-c as-Is-air i s  ad - : s , e.i .

( 7 )  - le-t errer i t Sc boat i ng in I I . e  c v e r t ’ i- r w ‘ ‘ t~ u - ’u r -  - s-nice - a ’ tr i I& ’ . t ’- s -s .
ni - i - :  r i- -nrc ’, n o d .  A t i  oat in ~’ boom or off ~1 imi nt sign i - t i n-i -u Li - us  - ; ,r ~~ c- ;-cc w
S i n - n :  en t .eri ng this area .

I’ . ~~~ h ’Ji t i I .  hA! 1 , 1 ‘ - l i I - : i ’ . n -cr ier -P , no c t - e r a 1 t n - r : ’ r I  nc n i u r t - .: :. iin - 0 ,

cs a: 1- Ii .ne t tsr maint cnnu -in :o of the tan or opens-at j f l -  b u d  ~li ’  , t-’s • Sine main’  u1 ,Lrfl (’e
i s - n I I n i  ed on ar: us -n — n e c - s - e d  n - a s i c  wh ,c i i  ~~nds are - r , - dS ai I. e . Ac cordi~~’ n~ 

rs r e -c r c-nc- nt .at i \ -e-r ;  , I here is an € -I ’ f or ’. unde~~ ay ‘.o n r~ rran. ñinds t sr  1 - ‘ 
- c-

a,  r son.c n - t e n s-r n ’ c - I  conc ret e  in t h e  - we rfj nsw s - I  t” . - ’ r , rc cti. n i  r~ t t.e -~,s-
r u  :n i ,ab . - v aj u at  ion of’ the present operational n -cc-chine ’ -.’ in e n t e r ’ at ‘ t n -

i - s - ’ -  ‘ ~~ t , :~ t i ’al - c - -rn t a t , a r Ianned r nn ~ ran ‘or : 0r 1 ; - r i c  u s :  ,-: n t L O f l  no; - ; t c a : l ’ ’- n. a:.
-1 1 o : ‘ r~-uJ .a ’ c -1  by ‘ e Ci ty  of : over to insure cant inued projec t  I n s - . - - ’ I
C c i  ‘s-i Si - ‘an t , : uP! ic cnIanperr.ent. .
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P . i : . S - ’h I t ” I f SN (t i-’ jtp,’’~ WA -CI I I I (  .~~~t. I i .  .‘ .i ’l- i_ ’ j ’~ l . , I n S ( i ’ , 1’r . ~~;c1ii O ,i L 1 ~
t o - c  in-sentati yes indicate t hat n - warninp sys - Cs :. i s-  .i ’C , :eflI ,ip  in es-c ‘ it  ‘. ; n , ’
f i l er  l ake [rn , ;ert . . Mainte nanc e and opera~ Lori s- ;n c-i ’sonnel moni~ - -.r  pin cot

11111; ’ ( t l n r L f l g  instance-:: of :;evere I L . - . d .  rig w ine -n toe flooding is f s- c. —

c-’ r:t ’ eJ ‘-i ’ in  effec t tuowever , advance ‘s- -tr ; ’ l 1 f l ’~ r -ar t icularly  during ct ’S-
for responsible personnel , is not available. A warning device should be

interlocked with t in e  stream gage station located d ownstream of the project to
mr le’rt o~mer representatives of hip! ; dis-c-.arg -‘critical project  flows . Due to 5: ~

-

po ten ’ ial for overtopping of the dam , a - i eta i ,Led emergency ope ration and ~~~, r I , l : i .
sys tem should ‘be de veloped by the owner.

- . i VA I -l Ais - - ~F hSi’ f RCI  n - ;  p  ~; ~~~~~~~~~~~~~~~~~~~~~~~ F - Af l J l- .~- : .

t r .  Ce- si gn ai.a — I’ne original design for  s - i - i  ,L lwap S i t - n t  !.( t tnri - .ina t- i -- rt ,
i ; n c w n  on contrac t drawing h + l ,, )73_ l  da’ - - d ‘1 Jul -  ~ 1,2 , r n !  n ca’ .es- thaI . t i c ’
1’;:; i Sie’ i sT-mllway section w o u l d  di  SCt.as ’ ; ’ t -  i i- - C .  1’.s. p er  S -ni : ’ii’c s- nt le 0”

- -1 s - n i l  otis-c’ area at a four foot br ea d above s-s-i -sap - ‘r e s t , . Sn tar -uI t r U j C~~i Soon’—
m g  h i s  s - n r a r ’e- ; ‘:‘ s-r “ comparable ’’ areas in hen : - - €- r ’ mn ’ -y tS s - i -  s - r o t  - i s- n - -h on re

- I s-an-i in . ar.d ext -rapoTl ated i ron’, U .:’ . 5 , 1 ’ . n; ’ bI 1 rn 1 ‘r ‘ - h r  r ’ t ’ t r -  n: . - . r ’ .cr S-u :
- :ie’ Ufli t s -n I  : ‘ tate ’s-, 19141’ is-eLm ca ’. inS ‘ I L a t  -ti e !: -ax I: ri: c - n ’ - : ;  i ’ z’ bar pub c i  cas t s - .

c-t in s-ri c i t r u s - r e d  inn She Unturi  c - k-  P iver at C Os-s- i ., lIe - n - i  - i c - s - s c -,- , , I - - cpn .  ember p
- i t ! ;  a r..ax r ncnr . i t s - ch a rge  of T~5. s- m’ . f. s- . - or n ’ -luare T i l e  ci ’ dn ’airage area . it .
n - n - e a t ’:’ I b a r  the or igina i  s i z i ng  of the sp il iway 1oI~ s-il- er Lace recon strn
S I  s-I~ nT s-t s - nc -n i~ cated on approximately doUblifln the ma: irn ,u r , discharge e c - e r i e n c e
i n  h e w  es-sep during the i-530_l~~1-iO publication period. This method is net . cc- n-
s idere-t i  aocer. f.ahle for use in evaluating the safety of the dar n: for several
reasons : ‘lie max imum discharge e cperienced itt New Jersey is predicated on a
relatively short period of record and the “comparability” of the New Jersey ’

liniwni rir hydrc-in-nyic areas is questionable- . The spillway rating curve for the
.-cns t .mucted overflow section shown on the sane contract s-,rawi rit’. is considered
valid anti was used in evaluating the overtopping potential of’ the dan.

s-al Ly and peak flow data is available for the St .  Jones h i cer ~ s- .S .
e n - 1 r ,:ical Survey gaging station located dowr ,;treaan 01’ the rc.,i ect s i te .  ‘ I’l l::

n asa , resented in the annual surface Wa 4 er ~ecords Slit ti-cat i ,~r t , indi c t. ’
- Snit a s-naxi.murni event for the twenty year per ! od of s-eon: nd - - incur red on
1 ‘ i :ter n erroc r 1 Ff1 when a discharge of 1 ,1”OO c . f .  s • was cx: € ci etue -e~l a’ ~ . t €  r~ -

si t i t l o n  site. tor this discharge , a pocd elevation of 1~ . -n’  hs-.5 fee’. nPc- ,- n
sp i].J.way cres 1 elevation would be necessary an , the Ian

1,o (ty drac . l i c  or hydrologic data is an at lrctn~ e 5cr the n - I  inn-win . - ’:

( ‘I ) ‘ n . i 1 l w a ~.’ design flood

(a) :1- r n ’  p rec ip i t a t ion, In a St  i : rn r :‘ ‘em~ency

( b )  - ‘ n - i  njway design flood hnydr ogr an n

~ 
‘os -es -vs -nc r area—capacity versus p - -ni ci c”,’at t s-r -n t r n ’ en ’. - r I a : -  c’s-

~ ) ni t - i c ”  5n s - m s  rat i ng curves

‘ I )  ai l :-s -U ,-- r  ra t i n g  curve’s - c I n y  t n  nun .

‘ i,n - ‘irinur . oni~ dam a,’!nn ’ l wn :’,rutut . - ‘ i: n e - i t ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~—--- - ‘“ -‘- -~~~~~~~~~~~~~~~~~ --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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b. Experience Data - No operating personnel are as~ igtied to the project
to monitor reservoir behavior, there :’ore, rio watershed rainfall or reservoir
records are available for hydraulic evaluation or overtopping potential. it
is believed that an estimate of the design flood, based on con~erv-
ative generalized events which have occurred on a comparaole hydrologic
region is more beneficial for hydraulic evaluation of the Pilver Lake Dais
t-han the very limited experience data presently available. This analysis-,
complete with assumptions, methodology, and calculations is contained in
Appendix P.

10. ~~ALUATI0N OF STRUC~~~ AL STABILITL

a. Desj~n and Construction Data — lIne structural s ’ no-ility of toe- , ver-

~low structure was evaluated for seepage aroun d ahu’s-cent walls and for j
overturning and sliding of the concrete gravity structure . The geometry of
the gravity structure and material characterist ics were obtained front the
contract drawings available for the p ro j ec t .

( 1) Seepage : Creep ratios were determined for several seepage paths
along the side and bottom of the overflow structure abu ’os-,cnt walls . This
area. was considered critical since the emh&Scnnent section is minimal adjacent
to the overflow structure and wider at all other sections . The creep ratios -

‘

computed were in excess of that considered minimal for silt and silt—sand
mixtures characteristic of the area and shown on the available boring logs .
Sheet piling, which extends approximately four feet into the emban~~~ent Ic-
hind the abutment walls and twelve feet below the abutment wall , was con-
sidered in the analysis. The creep ratios were determined in accordance w i t h
the Corps of Engineers Manual for Flood Wall Design.

(2) Gravity Wall Stability: The gravity wall was evaluated for sliding
and overturning in accordance with Corps of Engineers b- - ancnal for irav ity Pal l
Lesign and Corps of Engineers Technical Letter for dravity ars lesign CSai i l i s -y .
The factor of safety for sliding resistance was 1.5, which is sonne’~’-’iia lcwc- r
than recommended , however , the evaluat i on was purposely made conser,’an i ve  Pp
neglecting the sheet piling and upstream and downstream, ‘ s-es . The c”el’turnir:t’
analysis indicated that the resultant would act approximately one-third os- s-I.e
base distance from the upstream end. Fine analysis is contained in A~ pendix 1.

b. C~perational Records - Operat i onal records are of li t t l e  use in
evaluation of the structural stabili’ p 05 this proj ect s-in~e s-he available
information is minimal. Downstream nn-treamflow records indicate the n- m eet
has experienced reservoir elevations approximately 2~ tee- t above spillway
crest during the 20 year record pericd. 2o adverse affects on the structnn n’ni.l
stability of the pro , ect features were re-ported as a result, of th i s  event ,
nor is toe-re any visual evidence of las t j r present distress which may have
been caused by the preceding events.

c. Post—Construction Changes - ,‘everal s-ignifis-ant I o s -t — c o f l s t r u c t . t c f l
c’iar r ’cs have been made at Silver r~ ke which nave increase-i the structural
stability of the project. The most x:otable changes involve flattening of *

downstream slopes to provide usable recreation and parking areas . Tie dews-- - ‘

stream r igh t  embnakment slope has been filled to provide picnic , s-as-King, as-s
beach facilities . The downstream lef t  embankment slope has been extended to

- ~~ - -~~ ---—- _ _



t n  - “I- ic’ a :ic:at , launching parking lot arid acce: roads . s-t i e embankm ent areas-
t : s e ’ ,av c remained as original ly designed (i . c . with 1 Vertical :2-~- Ho r izns-r S,al -
n h  e s)  are those immediately adjacent to the overflow structure abutment

Is . Since these sections are not extensive. ( approximately 10 feet behind
In -  r i n t } n t  abutmen t wall and 25 feet behino the left abutment wall ) no embank -

r es - t  st abi l i ty  analysis is considered necessary . The average downstream slope
s-i ;I:t cS the overflow structure is approximately lV:50H and that left of the
, - ; y r t h n . w  structure is approximately IV:5H.

1. ~‘ - l : s - :  c Stability — An assessment of’ - he- nntent ial  vulnerability of
r e  ‘

~~~~. t o  s - e l  s - m i  in events indicates that t h e  n - r o l e - c t .  is lnxna~ E-d in Seismic
~nonc ’  . .  , t i nce m eets located in this s-n ne s-resent no I n n . .  ‘im’ ni from earth—
uris -es wIne~ s t a t i c  s t ab i l i t y  conditions are satisfactory, the Silver Lake

n t’s-n est, is considered seismically stable.

1 ‘1 . - f-i ’ Air Sl~~

a. t en - Ilased or is-a’ available cata and visual  i : . s n e - c ’  Ion of t in e  ~
r o l e - ct, ,  Silver Lak e is considered an. adequate structure, howe ver, the overflow

n3 ;r i il’wn:cy is inadequate to accomodate the 1,00 ‘s-ear event . lir~cne the embank-
nest , wil l  be overtopped within the l ife of’ the p-s-c ect , several remedi al
cs-nurses of action were cons idered and the mosi feasable alternative is to
allow the overtopping to occur. Team merb ers feel that with proper rre-

n~rai i us- for the overtopping , by institution n -f an adequate warning and
emergency operations system, the potential for loss of’ l i f e  or economi c
lcss - is minimal . in addition, the cohesive silt and sandy silt material
used for embanlvnment construction offers resistance to erosion and , theref ore,
breaching of the dam embankment would occur slowly in the event of overtopping.
A hAr She r  I ’ac t or of safety has been incor’r orated into t h e  lrc ,Iect by constn~n -n-
tj o n  c-f a saddle area near the right abutment. This saddl e area woul d provide
:‘l1 s--onIwa~ ers wilt an overtopping path on a slope of 1V :50H for a distance 01’

~,fS St- ne ’ , thereby allowing a slow breaching of the emban kment and a slow
n’e~ ’-ac e 01’ tine reservoir impoundment .

I n .  Adequacy of Information - While addi 4 ional information would be use-
lii i ‘in conducting a more detailed analysis of the p roj ec t , m ar t icul arly wi th
r s - n  e r .  tin’ t ine hydraulic and hydrologic evaluation , this inf nn nr n at,ior, is not
c- - m s  i de -red  necessary for project assessmen t- . The resort ha’, ron :’,essed hotI,
‘ 0 exr ,b arnPr- . k n ’ and overflow structure for stal ilit y  with sat isfactory results
and as-n ’c: - s- ‘tarn overtopping as a project - -ccurrence.

5 . ~j~-€:n -ny - No additi onal studies, inve’s~ i n ’tS i ons , c-n analysis for the
rnm cc ’ act recommended. Team members recommend timely formulation of a warn-
in , ’ an t  er:ei’iem ~oy operations program by n .e owner to assure minimizing down-
~~~~~~~ ‘ , t i : ’n. s - l  r-o ential.

I A  lvi , s ” ’ ‘
~~‘-~~ 5 .

a. A ih-rnn ~r€- :- - irs-c evaluation arid assess-mt ’s-I of Si lver  Lake indicates
mc prob l em area~ overtopping of the embankment . Four anternate  courses of

10 
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action to the  overtopping s-s-able-mr. we-m e investiga te-ni and are discus nn e -d t e i s - - c .

1) :- mmi na mmn: u , e nt  ha is ing : ha isin i, of ‘s-ne emi,banhn c nt. as-n i overflow st r~ n - . n n, r i -
rvbutn ent . walls to elevation ,(.1+ SLL , ‘( feet asove ‘ s-c n -s - e s - cut tins-- of oar •

woul d ahvow safe nassage of the 100 rn ear inven t .  this ac ’s -miam i , while cccn : ic’h’s-s-
‘ens - ab le’ Sn~-:: S construct ion ~‘O5 ’. s - t r s - n m n - r  nt , would c-s- ian -or ccns i - i er ahs -e

n- nivmts-e -, rose-rh,-’ located ‘-‘f l n ’ t ms -c cc s-em ”, ir snore-line. A m:.a,.ori ty s-n t m c -
r e-sen’ s-n i n’ er imeter is developed 1.- r i m :  -~r i ! :  with ar-artrcent s- cnn.. lenc er- -‘c : s-i:,,
s-ens-n l e s -s - - e s , and inundation of t rn i s  area ‘,;n~u ld occur am . elevation 16. 1+ . ~u’--
‘ n o  increase-i hazard potential a s soc in ~t.e i with inundation of ~ne shore- li s t-
cisen~s-n , t h is a r t emna te  is not consid em i acceptable .

(S)  ~,‘er: ’lc n w ;;t ,~ n c ’.urc- W I- lenin,-’: ,‘,i n e mmimn g n C n ’s-es- n C’,: c r ,, ‘ ‘ c s - y e  1 t ~ :-

i~ , : “ c c ’ Sc approximately 1, s -  n e - e l. vs - nfl -I :na l ’ en ’ ;  al i s - ’, -, r ass-n a e of ‘-s-c is-0 ‘ o n ’

cs -Vt ’ s - i  W i ’ inns -nut emi-an kns-en- . c - v e r S u s - l i  rig . SI . i.s course of ac~ 
- 

- i t ~~ ‘,‘T :, n ~c r , - . -
- 

-
~~ n ~‘

‘-~~

ir~g t i n  s t re -as-  shoreline properties- , w c W  d n e  m s-cc’ -nc -n - ic-a - ‘ y ’ - mc a y n  r : - ’~ - -
n t  s - n  s- cs - .Ini: oint . In addition , n .~ ni , ’ cr:na . .ve vs-s-s-is- a~~In , ’,’; ;reans-c C C ’ ’ ‘,‘,

n , r c ’ l r , t : -  5cc reservoir -durin~- small s,a n n nd e Sic-ohs- ( rem , c ’ cn’.rn n l i i

o i , is- c s ) “i the o~ in c r’ I he c —

:~~- - - it. , ’ n , ’r -s -n t -re mmxr . areas t o  - ‘re-at cr fco nn . n 1 1 i n ’ . Alt.Lou ’: n j ,: ,~ n - n ~n € - n t t n t
c —n to rSO ‘ - i  -a,: a flood c’ s-nns- n’ nl struc ’ s-s-C , a : - :  rc’:’n i nm .ateILv 1 ,~ ~~- ‘~ a c r e -— f e c ’ uf
s - S -ra ’e is- a-s-al lab I c  setweel1 sr ..iilway crc ,:t and t ,c-tn of -ian:. elevatic-r , hi t I . c
r e s et ’— , - - c’ ‘~ r c t t .

“ v. : : s - ’,- :m ‘cs-s-er’:: : r— -s-c a in . .  Fin . aj- s- , - s - - .cs t ,: ‘2,is cs-ins-se of a c t i ’ - m  e ln r : L rn ,’,n e ,n,
~
‘ : C  -cr c-; ’ s-n , i n n s  r esen t  condit ion . l .a . or obj ec t ives  to .n i i s  a lt ers-ac e ~~~~~~~
loss  or ’ ’ :. c. r e - s - e r  - n  1 r flood s to ra ,t e  c’ .n at 11,11 , ’,’ .

‘I an - c : f t c- ad’ n - , ’n , mt ’~ ’~~iI ‘cs-s ove r’’ on 1 - i ri’ s--c’ I’ .e emrft~anikn,em ns- ’~r’.
poss-s s-ic  breachIng of’ the  ton c-i ’ -1 w:.. -‘- 1’ tins -gm d anna nes an-i coons-s-ti c’ losses
wouj .-J i c  s o f t e n e d  ic-c-ms t r eam of’ ‘ : , c - : n ’I s - c -  ‘ t. s i +  e- , t i ,e 51cc-i n lain maia- ’en -s-ern ’

r- -s-’n nln : s-i’s-C’s-i, ly in a f fect . al - ny I c ,in . - ‘c ’s-es- F.i ‘,r e mn’  :-:cnn f, d n: ,inimi s.c Jar,a ‘e
Trn~ lem :.ent u ’ .l  cm: of a w ar n i n g  sys ’ en:. as. - - “ rn ’ s - t I  a 1- mn c C as to n es-ge-nc’: in: €-r ch 1 n ’.
s - r on ’s-ar. S r  u s - t i  Si sa l  lot: of - lows-n- re-a’ n - c - n ’ s - - ; t - t e 1 , \s-ot - j ; :ir :imi  s-c the loss s - I ’
l i f e  I a:nar- s- in event of a m a W r  :‘ - - c - - n . This nd c ’mnati cc appears s-most
a.i’,’an l agecnncns of Sn os-C is-yes- t , j  ‘ar c m .

l n . - s--orations and Maini  crn n ns~ce I roccs-u r c’s- — s - c hs - : € C ‘.1 ci, heart ; recs-nrs -’ n -:;
n ’ s--s-ms- 1. aLien of a periodic insc’nec 1 . i n  s - ,  :: ‘i n :  “ es-as-sc- , cs -i emergency c-r - ’eratlc-is -s-
n -r cn , ’rac n ’- r the r ro jec t.

( 1) 1 ‘nilntena 1’lce : ‘Sh e mal l i t  enam~ ’ - r- ‘ran . should inclc~-ie ie,.n i s-li . - .
ni~ - ’ no -i funding fur rca , io r repai r w c- r- - , a; warrante r . n a icli t i c - : . ,  n ’,’e-s- ’.’ c 1i,~s-
maintenance responsibi l it ies , such as re m airing mis-cr ‘ - nn’re ’- e spalls , em ’s- s- i
rin ras- , ‘-u r f i ng , e t c . ,  should he s - o n e - n o S e s  to assure - -crc : Ic- n r a i n .

I ei’lodi c Inst ect~ ur , : i c - r e r  in  h i s -  I n s - r e - c l  I - s  - n - n ‘rant , s l i t - s - . In i  n ’s- .cLo’~
‘ n . e c’ , rn -  I s - I  contained in A s -n endix A a C m  is- r e-pen . P.c I r i s - n - c o t  ion n n : . cns - , :
n c -  n , m’f’onmn c-S a~ least annually and during nc a h-m’  :‘loomi ’s-y cond,i r i s - rn -. .  ,h-m nd . t i n u i S
v ie :, re-is-i s-c remedial ef for t  should he j r c i u n i e n l  lii se s - n :  na ( 1  :n n aimn ’ c - m n a r , c u

n - nc ’ can’t .

‘‘- c n ‘ € r n In s - iC crc  ( iO ru.t i n s - I S  rn ran s iou d

11
-- .~ , _ , ,  _ _ _ _ _ _  _ _ _ _



I
n ’-: rm”.n l a ’ e . i  :‘cr t he  rurpose of preventing loss of l i f e  :i~~ - :  s-is-irs-is-is-i: economic
lasses in nhe event of an embankment ove ns - to m :‘in ~’ . TI:c -nc-gr as- :  should d s-i 1’-
s-a ’ e nersonnel , and assign re-s s-ions ibil it  Les , for notif ying i owiistrean reside-is- ;~, 

-

closing s-’:. -adwayn , providing emergency flood s-nd shelter , t i f l nn  directing rescue
ami d cleanup operations . -

l,_ -

-

_ _ __ _  -~~~~~~~~~~~ -
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CHECK LTC’F
HYDROLOGIC A~D HYDRAULIC b A ) .A

ENGI~~ER ING DATA 
—

DR.A L~.4c-a-E ARE A CHARACTERISTICS: 32 square miles

ET.F VA ’IIO T ; TOP NORMA L FOOL (SIY~RAGE CApA-C ITy’
~: 5o~O acre-feet at elev. 

it4.).,

E IJ-: ;~ “ri: : ’rtr- FIflOD CO~~~0I ~-cr (G~~RA CE C,\PACITY ~ : l ,c-35 acre-feet
C- j at elevation 20,0

Er~_C ;A: I~ C M,AXThIIIM DESICN FOOL: Not available

F’L~ .~~TiTh  TOP DAN : l’- ’ ,t4 feet s l.d ,

f~~Cf: Overflow structure

a. Elevation: ~~~ f e e t  s,l. 1.
L. J~~ oe :  2’ricontrolle~ concrete o~ee gravity structure

;~id~
- b :  :~ot applicable

1 - Lenc-’h : 150 feet
e. ~oca t Ion Spiflover: D ) . schar~’-e over 150 foot w i r
C. ~;unther and ‘fype of T’,-ates: Ungate-1 10 bays at 14- feet/bay

a a
’ RY .S: ‘ a_ i n c h  cast iron pipe wi th  sluice c-ate and operating platform

:~~. :“,-~-e: Cast iron ~~— in ch L).ameter p ipe 
C

h- , Lo c a t i o n : ‘ChirCi bay from east waU th,rou,~h overflow struc ture
-
~~~, -ntrance inverts : -a-t4.t4 feet s.l,d.

C ,  ) ‘:xit  i nve r t s :  - 1. • t4 fee t s.l.d.
0 ,  hrne r~ ency draindown faci l it ies :  sluice r a t e  for 0 --inch 0 , 1. t- ~~ e

It ’~ ’~’. )MEiEOROL~T- f~CA L GAGES : U , S .G . S ,  Stream c-ac-e

/0 . ~ rp r a~ Water-stage recording gage--II S,G S,
b. Loca a , on : 1,950 feet d,s. of pi-~~ject
c, Recoris : 1-~td to presen ’

‘f’ 1 1MU~ ~C0~C-DAMAG ING DISCHARGE : No rt-existant
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1) L C ” 3 Q 4 -  :oe . - :e ,fl t1~ criteria set fOi t~c f o r  the  ~~~~~~ - :. . - raulic ~~~ C.
-
‘ 1c~.-~ic -c-.ai~-si - -- of dams, Silver Lake a~~a,~~’c e’.’a1u-~t e i  for s,-o n- ,4or ie ;~.

1. - r  ‘0 vd-o~~_C time of Lne re ser- , air In the eten ’. of p c - n - _ C l ’ )  C’ : -~ c l
fa ilu re .

- f~~ overtopping potential in the-  ~~2€ ’C. t 01’ 0 ’> .ot ~ nat.e-s f l3e : ,

P2’c ev—Juations are based on data obtaine d ~Lu r -ir ~ ‘he- field  ~n, p í -  a- 4-
~~~ Of

‘u_Ce project  and on supplemental data developed is, ‘n.e -to :enee- of a
i-a t

fmergecey . f i T / _ C O --IL of I a ~ €.-

o~ e outlet. work~; ststem of til’.rer ) .-~ke -on- of ~ - I . I - : o —g ~ct c I  .~_ I n  - -

tt’)t iron pipe approximately ~
) fe-ct lont . nrert e1~- t ’ >’ :O’u 0) ’

the pipe are C a L4 feet 3 .L.D. at ba- c- t he  i nt -t ~e a~ h :i har~ e en ir . ~ in~~
no outlet works rating curve is available , one was -se’,~e1oped using la:ic
ht- d.raulic theory and conservative fr i c t ion  losses. ~ w 2e2ul ts  of the
Cydraulir analysis indicates that the outlet worc-~ n ip~:- wd-ll allow ~~~~

- at ’:
flow at normal pool (elevation iL4.L feet S.L.I.) ~~~ n-: cfs flow i’) top of
sio~in (elevation 19.1 feet f.b.i .) .  tinde r energetic).- - ‘)OC~ii t  Ions when ~c-€’
st ruc tu ra l  integrity of the dam d. ictot t e .  1overirt ~; of the reservoir , 1~D da~;n
,~‘ould be required to coupletely e .~- c-o ’ uate  the pool ~ndeo C ’> OL~~c~~1 inflow
Jitions . Under flood conditions, the amoun t of - -ra t e r  - -:hich could °oe
ic-n ed through the outlet work s pipe is consi-der-c-Ci ir,:ic-:.iI’icant in com-
parison a,~j th the total release ,

i)vertopping o t e n t i- 4-i

ft. - 4- C - - U ’ -  _C:Ci1 Ce ~~~th rec~~ men~~~tion: sor,t-~i:oc hereic-, - ~L:c-r )n~oe 11 s i C : —

jCie -i as having a signi ficant ha-st rd poten t iaJ  v i tL 4 - - a: pc : t  to los: of
C uria_C) li fe or proj~ rty damage in the at- :a Jown:;tr: ’ari of the dam in

~
- - -i nt of failure. m d-er this  cla sri f ic—tt ion , a s-m:~11 - r i  shoul d be a
hie of safely passing a spi11wa~’ desi gn flood is, th e  1JCC -’,-ear to one-hal: ’
of’ the probable maximum flood (

~~ 
P~~5 ) range.

.The overflow structure of the - j l -r c  t~ 
) :e--o a. -lam con,o i :ts of a concret e gra - .in

ogee--naped wall, 150 f’eet wide wi’). a ‘i’es ’. e1c--,’-~ Ion of ~~~ 
face. f .).. -

be top of clam elevation, 1~~~ a feet .Ls.’ ., 1: f’~~’ Ce’- ’. above spillway
- -r e t. :- r~~n project design I- tta, 1 .;pillw- a : . - r - t l  in, - -ut -c ’ was -ivailab e- fat

-o le-l’- -~ ion: 1L4.~C C .L.i , to j - ~~-L f .~~. )) . mu -x ’ r c t ~o1c ’ Ion of the curve to

_ _



~C :c  top uf _C /0Zfl ci’ s~~’) i -on l’i .~ ~~~~~ . it -  Li.cat-e : t h a t  the maximum .:pifl—
_C- ’ t17 uis - na ’> ,~e 4 - S ~,l00 C f ’ s.

}
~~

- T_ Ce -t - CIOJOlO ff~ uset to ac. t’:rmizie - :v - ; -  ‘ - CT- :loo-o: va: t- - , - use of t:,i- unit.
h~ di’ogvap:c in cOfljtUl/ t ion witn i’~ e ‘J ul _ C - y/ Ie: ign p r e c i pi t -t i o n .  -a-c-is  me thod
-Ico ’se1~ psboth a peak inflow value an~ as. in:’lo -r n),’c-r -ograp . - ‘>lapa- able- to
re :cr’Toir routing .

a 
In -~n -ct ’ emp : . to com ’nt’,’ - -rith Tha:e tf n’oio/~i’ ’ e , ’-~l-s’,~~ on C ro t e ci ‘- , as.
n~,- -Jrograph:: were developed using tn-s  fo il  o f l : u r~-; ‘ lOt -~ er ;d c c  

- -  
-

I-y- tnod” -i-; presented in - 
. .I . Depar tment. of ItiC - c n or- . ‘ _ C r - ~ - iU of - eC,Lama tjQ r,

publication titled ‘ Design of Small :han. : -

‘ rc-cisiit’cti ost infoi~~at ion for the rr-oi-- n l  ;:oax im’,.r .  pt’a;ci r a I t ~~t I On -~ni ti _ CC
100 ye-oct precipit-ition was obtained from . D . ~- ep ’~c-- ’ur~ -r .n  ot’ ominet’:e—
- -‘ea ther lure- cu public-ation “ ee si i al apes - :~ -I- a) . ~ll : r -  C L _ C E - C u :
A l l - i: u t  the nited, itate:-, )-~ y l)a j~~H Th e- ureeipit-’>t ion -c-- it ’i va. develop-:
- ui - - c incorporated within  an in t e r a ct  i-ic -ompl _ C 4 l - : - n:- oC- :r-r_C ‘Oh; .- r f i t t e~ ,
in - : maintained by the Il,ydrologic ~‘i , -’i’u -u r an g  ‘Ct ° er , a- a - i _ C C , - -cl~ for-:oia. - ‘I).

~-~‘u ’ram develops the flood hy drograph Cur the h u t -’:, :‘i -_C o-:: Cr on inpU t o:’
drainage -u-ca , precipitation, los:o r’,tt  ~ a s -~o ur_ C 1 :n- c-ro - :-ap : . .  soc  the
Cj o:, -ibj(- maximum prec ip itat ion  the prog ram develop: th e rainfall d-i st r i ’c u ion :
,- ,- ‘ j ~~ - ~o’~ the 100 year precipitation event the di :t  ribu ’oior : muct  ‘(02 I : i Qa - ~~~~ C _ C .  e-n ’ ].

Ca -’ - elopa’~~,

-ba . de, i~ n floods for the -l iver L y e  project , :i: Lc - ,eloped by the  ch~~- ; a

nc-thosology ,  have peak values as follows :

0 ’ , : — / 0 ’  /0 -C u— 3~~~~,) -)

100 year = iLC- ,501 cf : .

71 r ilui- . for the ~ ~117 vc-t’e oot ’>i:le-- o by - -  a c-In ‘c- ic i- I - a  
c-i :.  ~r~~’ -  ‘S Li t )  -

‘o an alyze thi potential fot- ovfur c-pp m ’  C i t  OLc- ‘ 0cc -~:~ - I - c - .  1’los:. of it-f
‘ 4- C t ’  ~~flC1 1/.I -~f magnituat e the I ; :  floor :.~ - -d roc-r ~p:.: :‘or tc-o :e eve-nt:
r ooc-- e-d -ihc-ou,’l Ic - ic  1- u : ;c-rv oir  by us c of c:C I t i ta t u  17C- C - C 52’01

-omputer  pr -ok ’ t ’ iit a-iinaair.u- ~ bv lI e h::r m ile: ‘c-i-.’. :7 irololy ran of - 01’ - 0~~’ -

n i lCtdel pi.1- . i li st r i c t .  I c - f l ow  :,~,‘di -o~ r -ip~,, eie’ce ion -: . nap ac’iaf
cnci spiliway rating table are t- r ie program ’s in’:’:: ‘i,’_ C I l ~- ou’ flow :.yiro r-i :.

and, pool elevc-tlon data are the output.

‘4 - ’ -  no e levat ion v:u~ capacity table - -a . - ei-~i 1-0:1 - c-ur i ’u  - :,e i:.:uc - ion , I’
v-c, ’- necessary to develop one. 0-i c ole, c-TIo- . -‘v. u - cp ’i ’it : :ur’.-e o-u -~: ha t -  ,L-

ope l by a straight line r c-l-~t - i o n u h i p be - veer, top of our  capacity oind no _Co al
pool capacity .

be- ran -f i t.-; of the routing: of toe 10-f ::ear cr.: 1 a ~~ magr.ituOe flooc
c- :  r -ogr - cph . indicate C , ic 4 - t the-- p o l l-ray  is not. - ‘>psi l’ al pa: - ir.i i-i’ - si’ of

the-:e ler- ign floods without the dam b r in g  O S a s S O  opp a - c- ,  I _ Ce rO’_Ctih,’: do no’..
i n - l u c it e  the  amoun t of overtopping , but only ‘c - a t  it will occur.

- — -
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AP?E~~ I12 E

ENGINEE G CC ONSTRIJCTION AND O!’ERATIONA.L DATA AM) ANALYSIS

Avaj la’be engineering and construction ~i.ata was used to determine the
structural stability and. seepage potential of the Silver Lake overflow
structure and abutment walls. The analyses were determined in accorda,n -a s
with Corps of Engineers Manuals an-i. Technical Letters concerning flood
wall design, retaining walls, gravity dam design ~~id Cravity dam design
,,~tability . A brief explanation of the analyses is a:: follows:

Seepage. A cursory seepage analysis behind &iia ’ C u :’ier the overflow
, :tructur e abutment s was conducted using the Creep Ratio Method. 2Ceverai
seepage paths were analyzed using the ~heet piling ‘behing the wall as o~
portion of the paths behind the walls while neglecting the sheet piling
uzid,er the abutment for this path. In all cases, the computed Creep
ratios were greater than normally accepted minimums for the materials
involved.

~tabi1ity. The stability analysis was made for sliding resistance
and overturning. In the interest of conservati~ism, the sheet piling w-~:
neglected thereby subjecting the wall to full uplift. The headwater
elevation was assumed at ogee crest , elevation 1l4 .~~, and the 0 angle ~~
33 degrees. The analysis shown hereafter, indicates that the gravity
structure is stable fr om both a sliding and overturning stand point . The
Caa’tor of safety for sliding was computed as 1.5 based on the conservative
analysis and the overturning resultant was computed as occurring 7.2~4 feet
from the upstream base end.
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Pub lic Law 92-367
92nd Congrese~ H, R , 15951

August 8, 1972
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‘I’.. *iithofli.’ lb.’ itra’r,-tMrv s.f the A r wy I., uiiah-rt ,akr is i.st i..iisI ~ar n,l r~~iu sa t
ifl.qi~~t i ’sn ‘if 4arnis.

a - 
- -~a-~~ e i~ e7,alete(l by tab ’ .S’e,ta (e and H Ots-isa- of Rr,j ra’a,entat ,i’a -. of flaao
(‘ iai ted ,S’t.1t~,, 0/ A ma -rico iv - (‘on9rets ,a ’a a e,,z/ ,7 ,-a / , ‘j’ha t the ta’rn i ~~ttona1 darn ~n—
“dam” as used in this A, -t means any  art i ficial barr ier , aiac l a ia l i i i g  ~peottofl progrirn.
appurtenant works, w hi ch iiiap ounds or d av er ts ,  ~ ata’r , siad wh ich “ Darn .”
( I )  is twent y -hv e feet or more in hei ght fi- a - a a a  t l a a ’  n a t u r a l  heal of the
st ream or watercourse m ea su red aLt the daa% v aa’4 re arra Us’ ‘‘f t I ae barrier ,
ar from th e lowest elevation of the oa.t side I III .  it of I he l.i, i i i c r , if it

IS not ac ross a stream channel  or wat ercon i-s.’, to the  i a i a t Xi f l a I io t  water
storage elevation or (~ ) li~Ls an i m l n a u n d a r a c  Iapac i (v  at m au X u f l U m
water storage e)ea’atroua of ta ft y acre-feet or anon’. 1’}iis Ae -~ d~~s not
app l y to any such barrier which is not in ex -eaus of sax feet in hei ght ,
regard less of storage capac ity or whi ch has a storage cap acity alt
maximu m wat er storage elevation not , in excess of fifta~era acre-feet ,
regardless of height

SEc. 2. As soon as pra t -ti cab le , the Secretary of t lae Ai - in v , ata - t a ng ArI y, author—
through the Chief of Eng inee rs, shall car ry  na il  a nat aon a l  pi ogr oauaa of  izattan.
insl~ Cti on of da m s for the purpOse of pi -otea’tl:ig human life rantl prop-
a r ty ,  All  dams in th~ United Stiuc s shall be iia-i pcutc d b~- t l ta ~ Sea- - r eta ry 5x~epti~~~,
excep t (1) dam s under the j urisd ict ion of ~lia- Burea u of Recl a mation ,
the Tennessee Valley A_ut haot - i fy ,  or t i . - I nh -m at ioia al l l ou r.t la my a-nd
\Vat er Commission , (~) dams whid a ha ve Ix’ ’n coiia ,truao t ed pursuant
to licenses issued under the authorit y of the Federal Power Act , ( 3 )  41 Stat, 1063;
dams which have been inspect-cal w i t h i n  t i a c  t ava-lve-m o , a:  Ii ~‘. -a oat 49 Stat. 86 3.
immediat ely prior to t h e  e ria. -t mea~ of t h i S  Act l,v a Stat ag en cy tu i d 16 USC 791*.
which the (lovern or of such State requests be a-~~-l~aded from ii a s laa ’ct ion ,
‘arid (4) darns which the Sa-a -r a ’tar y of t i a . -  ,~ rn av  a le t e rn a i ia e s  In not pose
any thre:~t to huma n life or l v o l w r t y .  TIac St- - a  et a r v  anua y ins} Ia-” t dan is
w h a i’aoh I aave been licensed i i i .  Ii’ r t ha ’ }‘ a ’a her s I I ‘o a,., er Act ai a la I ’CI I nest
of j u t s  r a’dera i i’OWI’ r ‘, Oflaifl iSSlOil  anti  , iu i f las  urnie r t i l l ’  J t i I a S ( i  a t  i(Ii1 of
the Int erna t ional l3oun d ai ’y and \%‘ at er  ( ‘ o n h I n m a ~aaon u pon re q uest of 86 ~C T A ’ . 506

such (~onlmiss ion, ‘ 
, /t~~~~TAT . 507

SE c. 3, As soon as i)r a. ’t acab le a fta’ r i le - r’aa ’I’? 4 - a ,  of a a b a  no. 1 ka ~ Sat - r e t  :ar ’~’ ‘~ottoe to Ccv—
sh al l n o t i f y  tl aa ’ G,,vernom ’ o f t  ii,- S tate  in w a a i c h a  sa u-ba  d r a a a a  is }a~~’a t c ’l  t ia ra ~~~~~~
i’a ’siilts of such in v a ’st aga t ao i a .  T h e  ~“a’ a I ,  a o t r \  o ; a l l  I a I , r a . e d i C a t a - l y  n otif y
the (j o ver luo r of any haara m -aloais c o i a a i i t a a - a a s  ta a a o a a l  d a a r a . i g  u s a  iaas p as - t i o n.
The Secr etary sha l p r ov ith - a dv ace I ‘a  I lie ( ia  .v , - r ai or , upo n request,
r elating to t imel y r u’ n ie.laa i nwasuire s Ia . - ra - - ~c , I v to m a id  i ga te or obviat e
any hazaa r da ,u ,~ a -ou t f i t  a nm a s f ou m nal . l u rms . i ,’ l i i  I i a — 1 a - a - i  a ol a.

~ ICC. 4. [“ or the ~aurp oaaa ’ of ’ ‘lu’ta’rnm imu a r a ~ w li,’t tie r -
~ , i , u r i a  a iaa - lam.h in g  t his’

~va ters impounde d by sam a’ f i  , l a n a  ) a ’t aias t itai t t’ s ii a l a a a g a ’ r  t o  human l i fe  or
prop ei-t~- , the  SeaCret arv ~,laii ll tak ’ - a l i t , .  ( ‘ t I i , a—I. l , ’ I ’ at t a a I a  t h a t ’  ~a aa ~

_ -~a i a i h m t y
I h at  i.e a l m a  is a ighit is ’ CIII  ha aiag a ’ red I ’s - nv.- r t oj a ~~I iag ,  s.’s- j a :igI’ , S. - I t  l a - nat-n t ,
erosion , sa-d a rna -sat , cm”a a- ka iag,  s ’aar t l a  rfl aia a ’me i a t . a’ ui~-i lu 1ai:d-it ” a . fu a la i r ~’ o f
I uu lkheads , flash i boa rd , g am t i-s aa i a  coai , I s i l l s , or ot a t -a  a -ui  ad at mm as ’. h i d  a
exist or whi ch m i ght s-a’ur ala  a l l aY area ia t ha- v a t - t a t  t v  of t h i s ’  ‘h im ,

SEC . ~~. ‘l’la e Sts-I’etar y sh all r i-fan -I t o t h a t -  ( ‘ oia gra-a-.s a ’ ma or La’fora’ R.po rt to Cor ~~r ,ps.
.lma ly I , 1974 , on Ia is t a t ,  a a tia’ ~ ii ,m d em - ii.’ .t t. wh ida a-.’ port shall
mi iu’luale , hut- not ha’ limited It ,—

( 1 )  an in ventory of au , l : oia ’, Ia. , aat & ’al i i i  th is ’  t ’ a u a t a ’ a I  Stat-es ;
(2)  a review of ~mac- l a ~I is~lect lan a niiula ’ , I la c ,-ca -onirn et iala t aons

ii  en mud ted to I ha- ( OVP Four of I lie St C i t  a - i i  a a l a  ia - l i  sue ha dam is
li~’utted a nal in (c,r n ist iou, ,as to I ht ’ i l l  a l l  lu - i u , a - t a t  at ion of a u rahi
rea’ommt’ndat ioai :
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86 STA ’1’~ 50? —

(:1) i , ’a - orat na a’ m u d a tmo ns for a a a a a i p i e h i c i u s a v e  nattioriSi program
for t h e  iJ s 1aa ’aCtiun , ar id r !aa i t a n  fur a-ta f t - t v purpos e of d a mn s
of t he ~‘ , ‘ m nat , itn ’i the ra -a l aa ’ I - t a v e  rtas ponsibi~it ia -a. which should
he a- ,- u n a.” i by F’e’k-ral , Sta t -.’ , and local govern ment s and by
I)Uhiaa ar a a l  1 r ivul ~4’ unt erv~~s,

liabi itty . Six , 6. N othing c a , t aa ~~a raa’d ri tlu~ Aa - t  ,uua d aao aia ~t a a a t k  or failu i-o to
act under t l a i , A- -t , — i a a h l  be constru ed ( 1 )  to a’n a ’aie any  h a a b a l a t v  in
t h e  Unit ed Sta t es or uts officer-s a r  s ’fl a~,lOVa’C S t aj i the t e - a ,verv of
damages cuu- ~ d by ~U a ’ha - a - t a -ia or ai l ir e to act : a r  a I t o  re lta ’va ’- an
owner or at~.eratOr ‘if a darn of the lega l duties . a a la l t ga t ia rns , or hia bi l-
Ito’s an a :udstnt I a a  i L ,  ova ne rsha up or a j ’ C r a t i U !  of r i t e  a h ; a a a a -  - —

Approved Augu st 8 , 1972.

(~~~I5I,,i ij -,’r ~~-i~V:

IIDI~5t ~~ ‘CR’~’ lJo, 92—3232 (~~ttv . ~~ ~~ bi a - ’ I~~ r~rn ) ,
Co~~~~~ 5 I 0 C ~~L R C a ’ a,,  Vo l . 3 18 ( 1 - ~;2, i

J uly 23 , 3 - ’~~r,- i aua ,.~ s,’i.i —,~- .tao.
Jut,y 25 , oc ,~~i~~ ;-e~ an~ ~~~~~~ ~ er~~te.

~.“iC~ KLY CL T LJa , T t (~ a CY ‘a - C I a t a  t ‘L , C-C E i’!~~, V o l .  8 , No . 2 3 :
Aug . 9 , Pr .a ld et -at aal  !tatem ~ iat.
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