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NAPEN—D

Honorable Brendan T. Byrne 3 1  AUG 1378
Governor of New Jersey
Trenton , New Jersey 08621

Dear Governor Byrne :

Inclosed is the Phase I Inspection Report for Untermeyer Dam in Morris
Coun ty , New Jersey which has been prepared under authorization of the
Darn Inspection Act , Public Law 92—367. A brief assessment of the darn’s
condition is given in the front of the report.

Based on visual inspection , avai1ab1~ records, calculations and past
operational performance , Unteraeyer Dam initially listed as a “hi gh”
hazard potential structure, but reduced to “significant” hazard potential
as a result of thi, inspection , is now judged to be in UNSAFE , non—emergency
condition . The dew ’s spiliway is considered seriously inadequate since
21 percent of the Probable Maximum Flood (PMF) would overtop the dam
even though the lake has been drawn d own about 4—feet. Also , the darn’s
stability is considered questionable by the personnel (consulting engineer ’s
staff, State and Federal engineers) who inspected this structure.
To insure adequacy of the structure, the following actions, as a minimum,
are reeos~ended:

a. Because of the concern for the stability of the eabankaent at cr
near the original lake level, the epillway notch should be increased in
size by the owner , within one month from the date of approval of this report,
until investigations , studies and rernedial measure s contained herein are
accc,~~1iahed . The present spiliway notch of approximately 3.5—feet wide by
4—feet deep should be enla r ged to approxi mately 30—feat wide by 4—fee t deep .
This is intended to provide adequate epiliway capacity for at least the 1/2
PM? . Prior to widening the notch , a detailed reconnaissance of the doimatrea w
area should be wade to assure the high flows that would pass throu gh the
enla r gad opening wi ll not caus e serious downs treaa damage . A detailed
emergency operation and warni ng systee should be pr omptly developed . Also ,
during period s of unusually heavy precipitation , around—the—clock surveillance
should be provided .

- -  •~~~~~~~~~- ,  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •-~~~~~~---
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NAPEN-D
Honorable Brendan T. Byrne

b. Hydrologic and hydraulic investigations and 8tudles by a qualified
professional consultant, engaged by the ~mer , utilizing more precise and
sophisticated methods and procedures should be performed to insure that the
adopted remedial measures will provide adequate hydraulic capacity and prevent
the dam ’s overtopping . Provision of low level outlet should be included as
part of these remedial measures to allow drawdown in case of emergency or
for remedial work.

c. Engineering investigations and studies, including a complete
topographic survey of the structure, subsurface explorations to define the
nature of the materials within the embankment and foundation , piezometeric
investigations and stability anaylsis should be performed. Any remedial
actions necessitated an a result of these investigations and studies should
be incorporated into the structure.

d. Removal of trees and brush from the entire dam embankment and the
establishment of suitable ground cover should be made part of the remedial
work.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection , the designated State
Office contact for this program. Within five days of the date of this
letter , a copy will also be sent to Congresswoman Helen S. Meyner of
the Thirteenth District. Under the provisions of the Freedom of Information
Act , the inspection report will be subject to release by this office,
upon request , thirty days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS) , Springfield , Virginia , 22161
at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will ue the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours ,

1 Tncl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Cy f urn :
Mr. Dirk C. Hofuan , P.E.
Department of Environmental Protection2



UNTERJIEYER DAlI (NJ00253)

CORPS OF ENGiNEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 8, 12, and 29 June 1978 also, on 3 and 6 July
1978 by Langan Engineering Associates, Inc., under contract to the
State of New Jersey . The state , under agreement with the U. S. Army
Engineer District, Philadelphia , had this inspection performed in accordance
with the National Darn Inspection Act , Public Law 92—367.

During the 29 June 1978 inspection , Langan Engineering field personnel
observed a serious leakage , estimated at 15 gprn , from a single source on
the downstream face of the earth embankment. The source was located four
feet below the crest in the center portion of the darn. This leak was not
apparent during the earlier inspections and therefore it was considered
to have deteriorated progressively between the time of the first inspection
and 29 June 1978. Langan Engineering i ediately notified N. J. Dept. of
Environmental Protection , Bureau of Flood Plain Management personnel who
in turn notified U.S. Army Engineer District , Philadelphia personnel.
Together, State and Corps engineers investigated and monitored the condition
of the leak on the evening of 29 Jun e and during the day of 30 June 1978.
As a result of these site visits , it was the unanimous opinion of both the
State and Corps’ engineers that the condition appeared to be worsening
(increased flow with some fines evident) and that an “UNSAFE—EMERGENCY”
condition (i.e. imminent danger of failure , with possible loss of l ife) be
immediately reported. The District Engineer , notified the Governor of
New Jersey, the Honorable Brendan T. Byrne , by telegram of the UNSAFE
condition on 30 June 1978 (Copy attached to this assessment) (Also,
“UNSAFE DAM” data sheets where submitted to the U.S. Army Engineer Division
North At lant ic  on 30 June , 3 and 6 July 1978. Copies of these sheets are
attached). Meanwhile , State officials notified the owner of the dam of the
condition and ordered an immediate dra’wdown of the lake behind the dam unt i l
the leakage stopped. The owner ’s contractor started cutting a notch in the
dam ’s masonry spiliway on the evening of 30 June 1978. (See attached photos).
By the morning of 1 July 1978, the lake had receded 6—inches and the leakage
abated . However , due to poor overall condition of the dais and indications
of seepage at various locations along the dam ’, d ownstream toe , it was deemed
prudent to lower the lake level a total of four feet by deepening the
epiliway notch . On 6 July 1978 , the lake had been lowered four feet and the
condition of the dam , while stil l  UNSAFE , was jud ged”non—emergency .”

The Untermeye r Dam initially listed as a “high ” hazard potential structure ,
but reduced to “significant ” hazard potentia l me a result of this inspection,
is now judged to be in UNSAFE, non-emergency condition. The dam ’s spiliway is
considered seriously inadequate since 21 percent of the Probable Maximum
Flood (PMF) would overtop the dam even though the lake has been drawn down
about 4—feet. Also, the darn ’. stability is considered questionable by the
personnel (consulting engineer ’s staff , State and Federal engineers) whoine~ected this structure . To insure adequacy of the structure , the fo11owjn,~ac t ons , as a minimum , are recommended :



a. Because of the concern for the stability of the embankment at or
near the original lake level , the spilivay notch should be increased in
size by the owner, within one month from the date of approval of this report,
until investigations , studies and remedial measures contained herein are
accomplished . The present spillvay notch of approximately 3.5—feet wide by
4—feet deep should be enlarged to approximately 30—feet wide by 4—feet deep.
This is intended to provide adequate spilivay capacity for at least the 1/2
PM?. Prior to widening the notch , a detailed reconnaissance of the downstream
area should be made to assure the high flows that would pass through the
enlarged opening will not cause serious downstream damage . A detailed
emergency operation and warning system should be promptly developed. Also ,
during periocJs of unusually heavy precipitation , around—the—clock surveillance
should be provided .

b. Hydrologic and hydraulic investigations and studies by a qualified
professional consultant , engaged by the owner, utilizing more precise and
sophisticated methods and procedures should be performed to insure that the
adopted remedial measures viii provide adequate hydraulic capacity and prevent
the dam ’s overtopping . Provision of low level outlet should be included as
part of these remedial measures to allow drawdown in case of emergency or
for remedial work.

c. Engineering Investigations and studies , including a complete
topographic survey of the structure , subsurface explorations to define the
nature of the materials within the embankment and foundation , piezometerie
investigations and stability anaylsis should he performed. Any remedial
actions necessitated as a result of these invest~ gationa and studies ~hou1d
be incorporated into the structure .

d. Removal of trees and brush from the entire dam embankment and the
establishment of suitable ground cover should be made part of the remedial
work .

APPROVED : ~~~~~~~~

J~NES C. TO~I—’~
Colonel , Corps of Engineers
District Engineer

DATE : /~~ //((4’ / ‘~~
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UNSAFE DAM

NATIONAL F! OGT AM OF INS PECTION OF DAMS

FII~~T REPORT

a. Name : Untermeyer Darn

b . Ty~~ : Combination - Earth c. Hei.~ ht:  13~ feet d. ~d. No.: NJOO~53
and Stonewel’

e. Location

State: New Jersey Coun t~~: Morris

Ne arest D/S City, Town, or Vi11a~e: Pequannock

Piver or Stream: East Ditch

tN Own er: Brooks-Podesta Trust , P .O. Box AK , Montclair , ~N 1 O70L~2

g. l)ate Jovernor Notified of Unsafe Condition: 30 J une 1978 (Telephone
Telegram )

Ii. Condition of Darn l~esulting in Unsafe Assessment: Leak (approx. 15-20 gpm)
observed in downstream slope about h-feet below crest and 3-feet below iai~e
level. Leak observed by State A/F on 6/29. A/E’s previous inspection re-
vealed only wet spot . State and NAP personnel observed situation evening of
~ ‘29 and today. Three small seeps also observed along downstream toe. Dar~’s
downstream slope suite steep and heavily wooded. Inspection on ~/3O indi-
cated leakage increasing.

1. Description of Danger Involved: Although dam located in rural area , down-
stream floodir.g would endanger sportmen and cause some damage to 10-20 homes
within possible flood plain.

j . ~ecommcndations diver to Governor: Immediate drawdown of pool behind dam.
(NA P and Gtate personnel agree that lowering of the pool by carefully breac > in g
masonry (stonewall with concrete cap ) spiliway . Prior to breaching spi ll- ’ay
Sta~~ and ‘E personnel , assisted by local police, will check downstream to de-
4- ertnine areas that breach water may pose a hazard) .

k.  Ji~~ency Category : Emergency

1. Emergency Actions Taken: State notified owner of problem - (>130. Owner ’s
representative and his contractor met with State at l~00 hours, 30 June 78 at
site , to determine remedial action(s) .  As previously noted , local police and
CE personnel will check downstream areas before and after breach is made.

F N tate desires impoundment release as soon as possible .

m. Pemarks: Awaiting results of State/Owner 11~00 hour meeting, this date .

Coordinator, Dam Inspection Program
USAED, Philadelphia
1515 hrs , 30 June 1978 

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



T~N&FE JA~1

NAN ..) ~~~~~ L} U iLtC~ .)F [NU PEJ

CEJON1 ~ —~u ’~i

a. Nwne : Untermeyer Dam

b . ~~~e: Combination - Earth c. Height: i8~ feet d. Id. N o. :  N.~OO253and Stonewall
~E: . Location

State: New . erscy County: Morris

Nearest D/8 City, Town, or Village: Pequannoca

River or Stream: East Ditch

f. Owner: Brooks-Fodesta Trus t , P .O . Box AK , Montclair, NJ 010142

g. Date Governor Notified of Unsafe C ondition: 30 June 197~

h. Condition of Dam Resulting in Unsafe Assessment: Unchanged . Jee
Report No. 1, dated 30 1une 1978.

i. Description of Danger Involved: Nnchanged. ~~e -eport No. ~~, dated
30 June 1978.

1. Fecommendations ~iven to Governor: Unchanged . See i- .ep rt .  N o . 1,
dated 30 June 1978.

k. Urgency Catergory : Emergency

1. Emergency Actions Taken: Drawdown of pool behind darn started about
1300 hours , 30 Jun e 1978. Drawdown accomplished by cut ting  Lj

~~ f OOt~~~~j J ~ by
l~. -inch deep notch in masonry spiliway. Although downstream floor apprecia-
‘ly increased , no flooding occurred as a result of breach. Inspection by
Stat.e 9.rld Corps on 1 ~J u1y revealed lake down 0.5-feet and leakage ~~at.~’d .
However , due to soft , wet embankment it was considered prudent to increase
notch to depth of 14-feet. This drawdown of 14-feet considered sufficient ~o
alleviate emergency condition.

W.C}J ZINK
Coordinator , Dam Inspection Program
IJSAED , Philadelphia
1000 hrs, 3 ~u1y 1978
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NATIONAL PB(X~RAI4 OF IUSPECTJON OF DAMS

THIRD A ND FINAL REPORT

a. Name: Untecmcyer Darn

b. ~~~~ N~ abination - Earth C. h eigh t: 1~ feet ‘1. : 1 .  No: NCQO’ N3
and stonewall

e. Location

State: New Cersey county : Norris

Nearest P/S City, I’own or Village: Pequannock

i~Iver or Stream: E~tst D i t ch

C. O~’mer: Brooks-Podesta ~rust, P.O. Box Ai~, Montclair, NC 070h2

g. Date Covernor Notified of Unsafe Condition: 30 June 1978

P . Condition of Dam Resulting in Unsafe Assessment: Jnchan~e~:. C~ ei’eport No . 1, dated 30 June 1978.

1. Description of Danger Involved: Unchanged . See Fepoi t No . 1, da t e
30 June 1978.

j. Pecomrnendations diven to Govet nor: 1nchanged. Jet ep N o. 1.
dated 30 June 1978.

k.  Urgency Category : Ion -Emergency

1. Emerrency Actions Taken: No tr~i 4.-feet ~id’: x -f ~et de n )  eu~ ~nt  i

masonry ~stonewall) spiliway. Work init iat ed on 30 Jun e 19~ r ui i
with lake drawdown of i~ct , t , on u C uly ITU . W 1t ,  drawdown complet 1 , t t ’
“Emergency” condition has passed arid the condition Is now ‘on~i i’~reJ 

“Non-
emergency .”

m. Remarks: No more reports will be issued unless tP€’r” is !~an~-r ii. t ho’
present conditions.

ZINK
dinator, Dam rnsprctir)n Program

11430 hrs , ~ July 197~



a

30 une 73 (Evening)
NJDEP p~~sonne1 atop masonry spillway, beside partially deep-ened notch (l8-inches ) in t~~~ spi llway ;.‘all of UNi~ 1I’CYi ~P Dam.
(Notch later extended to depth of’ 14-feet from top of spiliway.)

.
.
.. 

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

30 J une 78 (Evening )
Lake wat er’ exiting throu~}i part t ally dt ep~’n”d notch i l l  mason-
ry spillway of’ (JNTE R~~YER Darn.

-7
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PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam : UNTERMEYER DAM

ID Numbers N . J .  No. 22—5 Fed ID NJ00253

State Located : New Jersey

County Located : Morris

Stream : East Di tch

Rive r Basin:  Passaic

Date of Inspections : 8,12 ,29 June , and 3 and 6 July 1978

ASSESSMENT OF GENERAL CONDITIONS

rJntermeyer Dam was found to be unsafe on 29 June
1978 because of a leak observed in the downstream face
of the ea r th  embankment .  The owner was directed by NJ DEP
to lowe r thelevel of the lake . Lowering of the lake
was s tar ted  on 30 June by means of a 4 — f t — d e e p
notch cut be low the top of the spiliway.  By 6 July
1978 the Lake had lowered to the bottom of the notch.

The embankment and spil lway are in poor condit ion
and considered unacceptable as de termined  by CE screening
c r i t e r i a  for impoundment of Untermeyer  Lake . Although
the lake leve l has been lowered there  is i n su f f i c i e n t
spl llway capacity to handle the 1/2 PMF. We est imate

_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



the dam can adequately  pass only 20 % of the PMF .
The t rees should be removed from the crest and down-
s tream slope of the embankment .  The embankment , abut-
ment , and founda t ion  m a t er i a l s  should be inves t igated .
This i nves t i ga t i on  would provide i n f o r m a t i o n  for use
in des ign ing  ups t ream and downstream , and , if necessary
underseepage , remedial  measures .  The de te rmina t ion
of the add i t iona l  embankment  he igh t  that  could be con-
structed to obtain additional storage capacity would
also be made using th i s  i nf o r m a t i o n .  Piezometers should
be ins ta l led in the upstream and downstream cross section
of the embankment  at the marshy  area of the old r ive r
channel .  If necessary,  re l ief  wells should be installed
at the downst ream toe . A gated spillway should be
constructed and a bottom outlet  provided for controlled
drawdown of the pond in the event of an emergency.
An accurate  topographic survey should be made wi th  the
lake at i ts lowered elevation . The survey resul ts  would
be used in mak ing  drawdown analyses.

The spillway capacity is ser ious ly  inadequate.
The actual  capacity of the spil lway should be determined
us ing  more precise and sophist icated method s and procedures.
The need for and type of m i t i g a t i n g  measures should
be de te rmined .  Around the clock surve i l lance  du r ing
periods of unusua l ly  heavy p rec ip i t a t ion  should be
provided , and a warning system established .

Dennis  J. f la ry ,  P.E.

L
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OVER VIEW

UNTE RMEYER DAM

21 June 1978



PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam : UNTERMEYER DAM
ID Numbers N.J. No. 22-5 Fed ID No. NJ00253

State Located: New Jersey

County Located : Morris

Stream : East Ditch

River Basin: Passaic

Date of Inspections: 8 ,12 ,29 June , and 3 and 6 July 1978

LANGAN ENGINEERING ASSOCIATES, INC.
Consulting Civil Engineers
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SECTION 1 PROJEC T INFORM ATION

1.1 General

A u t h o r i t y  to pe r fo rm the Phase I safe ty  inspection
of Untermeyer  Dam was received f rom the State of New
Jersey, Department of Environmental Protection , Div i s ion
of Water Resources by let ter  dated 26 May 1978. This
A u t h o r i t y  was g iven  p u r s u a n t  to the Nat iona l  Dam Inspection
Act , Public Law 92—367.

The purpose of the Pha se I inves t igation is to
deve lop an assessment of the genera l  condit ions wi th
respect to sa fe ty  of t Jn te rmeyer  Dam and appurtenances
based upon avai lable  data and v i sua l  inspection , and ,
de te rmine  any need for  emergency measures  and conclude
if add i t iona l  s tudies , investigations and analyses are
necessary and w a r r a n t e d . The assessment has been made
using screening criteria established in Recommended
Guide l ines  for Safe ty  Inspection of Dams prepared by
the Depar tment  of Army , O f f i c e  of the Chief  of Engineers .
It is not the purpose of the inspection to imply that
a d am meet in g or f ai l in g to meet the screening c r i t e r i a,
is per Se , ce r t a in ly  adequate or inadequate .

1.2 Project Descr ipt ion

Untermeyer Dam consists of a 23— f t— h i g h , 3 0 0 — f t —
long earth embankment and a 7—ft—high , 40—ft—long masonry
rock spiliway section . It is reported to have been
constructed in 1915. It is0located in Morr is  County6Kinnelon , New Jersey , at 40 58’ 15” l a t i t u d e  and 74
24 ’  48” longitude . A reg ional v i c i n i t y  map is g iven
in Fig. 1.

The dam ou t let is a f r e e — f a l l  spi l iway which is
located about 500 f t  ups t ream of Sawmill  Pond . The
spillway weir  is 4 0 — f t — l o n g , 3.3 f t — w i d e , and 1.5 f t
be low the crest of the dam.

The o r i g i n a l  purpose of the lake appears to have
been rec rea t ion , however , the lake doe s not have any
present purpose .

U’
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Untermeyer Lake Dam is classified as being “Small”
on the bas is of its reservoir  storage volume , which
is more than 50—acre feet, bu t less than 1,000—acre
fee t .  It is also class i f ied as “Small” on the basis
of its total hei ght ,  which is less than 40 fee t .

In the Nat ional  Inven tory of Dams , Untermeyer Lake
Dam has been c lass i f ied as having “High Hazard Potential”
on the basis that failure of the dam would cause ex-
cessive property damage to residences downstream , and
could potentially cause more than a few deaths. Visual
inspection of the downstream area shows tha t breach
of the dam would cause little damage to residences which
are loca ted on h igh  ground bu t could be hazar dous to
people hunting or using Sawmill Pond for recreation.
Accor d ingly , it is proposed to change the Hazard Clas-
s i f i cat ion Poten tial  to “Significant” .

The dam an d appur tenances an d the Lake are pr iv ate
property. They are owned by P.B. Brooks and J.F. Podesta ,
P.O. Box AK , Mon tcla i r , N.J. 07042.

The owners were not able to provi de any informa t ion
re la t ive  to design , cons t ruc t ion , ma in t enance  or operation.
There is a complete lack of i n f or m a t i o n  and the only
data available o r ig ina t ed  from v i sua l  inspection and
map and air photo examina tion .

1.3 Pertinent Data

The reservoi r  area is 16 acres and the watershed
area is approx imately 300 acres. The d ra inage  basin
is undeveloped woodlands w i th  the exception of a large
residence located near the lake.  The ground sur face
slopes of the watershed vary from 10 to 25%.

Elevations and dis tances have been established
by means of surveyors  t r a n s i t  and rod and e levat ions
obtained from U .S .G . S. Pompton Plains  Quadrangle ,
7.5 minute Series Topographic Map . They are  approx-
imate.

The spillway is constructed of roc k masonry wi th
mortar and has a 1.3—ft—th ick concrete cap. It is
located on the l e f t  side of the embankment  and founded
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on rock. It is extended to the lef t  bank by a short
concrete abutment .  The spiliway is not located in the
old river bed . The outlet channel of the spillway is
steep wi th  an average slope of 25% for about 100 f t
where it reaches the stream bed (East Ditch). The
outlet channel is on a natural rock surface between
the spillway an d the stream bed which provides for
e f f i c i e n t  d iss ipa t ion  of energy .

The elevation of the top of the spi l iway abutments
is 618. The crest of the spiliway is 3.3 f t  wide and
at el 616.5.

I

The embankment—spi l lway abutment appears to be
on rock. The ear th  embankment s t a r t ing  from the r i g h t
abu tment crosses the old r iver  bed and the foundation
is presumed to be glacial  t i l l .  The o r i g i n a l  crest
elevation appears to have been about the same as the
spillway abutment  elevation and has since been lowered
by erosion and possibly overtopping . In some places
it is only 8 to 10 inches above the crest of the spil l—
way.

There are no provisions to lowe r the lake water
level. A 3.5—ft—wide , 4—ft—deep notch has been cut
be low the crest of the spil lway. The essent ia l  project
features are shown in Fig. 2.

SECTION 2 ENGINEER ING DATA

No engineering data or records were available.
We were told by Mr. Tom Hup, the caretaker  who lives
at the lake tha t the wa ter leve l is never higher  than
the level we observed during our initial visual inspection
one inch above the spillway crest. This does not appear
credible . The crest width of the embankment was at
one time probably at least 5 or 6 f t, but has been
eroded on the downstream side. This indicates probable
past overtopping .

The ups tream slope at the top of the dam is re-
latively flat and steepens to about 2.5 hor to 1 vert
toward the lake. It has been paved with placed rock.
The downstream slope appears to have eroded and is
approxima tely 1.5 hor to 1 vert.
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2.1 Regional Geology

Untermeyer  Lake Dam is located in the New Jersey
Highlands physiographic province. The New Jersey Highlands
extend across the State in a northeast—southwest direction
from the border of New York to the Delaware River an d
includes the northwes t por t ions of Hun ter don , Passaic ,
and Morris counties and the southeastern parts of Warren
and Sussex Counties. This province is par t of the New
Englan d Physiographic Province an d lies be tween the
Appalacian Ridge and Valley Province to the northwest
and the Piedmon t Province to the southeast , see Fig.
3.

The Highlands are characterized by rounded and
flat—topped northeast—southwest ridges and mountains
up to 1,400 ft high separated by narrow valleys. The
ori en tation of the val leys are  u sual ly , bu t not always
controlled by the underlying geologic structure.

Bedrock of the reg ion is predominently Precambrian
gneisses, sch ists , and metasediments. Some sedimentary
strata , typically san dstones , shales an d conglomenate
have been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very
old age of bedrock. A number of regional faults cross
the area in a northeast southwest direction , inc lud ing
the Ramapo Fault ; the more than 30 mile long fault scarp
forms the eastern border of the province . Faults control
many of the river valley orientations. The relatively
u n i f o r m  slope of the moun tain  eleva t ions , from northwes t
to sou theast, is a direct result of the faulting . The
entire area is part of the now dissected Schooley Peneplain.

The Pleistocene Age Wisconsin glacier covered all
of the dam site area.

The glacier strippe d most of the exis ting ove r burden
and wea there d rock and uncovere d the numerous hard bedrock
knobs and ridges seen throughout the province . Most
of the side—slopes in the area are covered with heavy
boulder tills (ground moraine) , whereas glacial outwash
and recent alluvium cover the valleys.



2.2 Site Geology

Un termeyer Dam is loca ted jus t west of the Ramapo
Fault scarp near the eastern edge of the Highlands.
On the r i g h t  abu tmen t the topogr aphy r i se s steeply to
approxima tely 900 f t wh i le on the lef t abu tmen t the
mountain top approaches 800 ft. The dam is at approx-
imately el 618.

This dam was cons truc ted in a stream va lley which
con ta ine d a lar ge bare knob of bed rock in the approx-
imate center of the valley. The spillway was constructed
on the bedrock knob an d wha t appears to be a ran dom
f i l l  embankmen t was cons truc ted between the spil lway
and the right abutment to the south. Boulders up to
3 ft in diameter were observed in the embankment. The
origin al stream bed is located approximately half—way
between the spillway and the right abutment. It appears
that wh i le the spiliway has been constructed oi rock ,
the major portion of the embankment has been built on
ground moraine and alluvium. Rounded boulders up to
12 ft in diameter were seen in the old stream bed.

The r i gh t abu tmen t of the embankmen t appears to
be tied into a boulder and cobble till. Most of the
rock is very angular. However , no evi dence of a quar ry
or mine  cou ld be found on the a i r  pho tos or on the
ground . Bedrock is exposed further up the abutment.

The bed rock upon which  the spi l iway  is constructed
extends downstream for a considerable distance and forms
a bare knob north of the spillway. Bedrock appears
to be a granite or granite gneiss.

The rock is medium grained and the gneissic banding
is not distinct. Joints in the bedrock are random and
probably due to the lack of a well deve loped foliation.

North of the bed rock kno b , the ground leve l is
relatively flat. This area is probably glacial till
which has been reworked and leveled.

Our i n t e rp re tat ion of geologic condi t ions  at the
dam site is given in Fig 4.
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SECTION 3 VISUAL INSPECTION

This section is separated into three parts. The
first part (8 and 12 June) gives the observations made
dur ing those site visits; the second part (29 June)
gives the observed leakage condition that did not exist
dur ing  the 8 and 12 June v is i ts; and the th i r d  par t
(6 July) gives the conditions observed during and at
the conclusion of the draw down of the lake. The visual
inspection check lis t is g iven in Appendix 1 and photo-
graphs are given in Appendix 2.

3.1 8 and 12 June

In addition to the description of the dam which
was obtained f rom visual  inspection on 8 and 12 June
1978 the following observa tions have been made :

The spiliway masonry is in good condition . The
right side wall of the spillway needs repair. Some
stones have fal len down from the upper par t, and leaks,
approx imately 1 gpm exist in this area. The left abut-
men t is on rock and in better cond it ion wi th  minor
leak age , approximately 1/16 gpm.

The embankmen t is planted with trees. Not only
are there  trees on the downs tream face bu t some are
planted upstream of the crest center line ant! the roots
cross the crest in the upstream—downstream direction .
These tree roots appear to be holding the 2 to 3 f t
wide crest together.

The downstream slope and crest have been eroded ,
probably by weather ing , wearing of the foot path along
the cres t, and overtopping . As a consequence , on several
cross sections there is only a few inches of soil above
the spiliway crest level. The foot path is at or slightly
below lake water level at some locations. Erosion has
also occurred at the right spillway abutment. There
is leakage an d a marshy area at the downs tream toe of
the embankment in the area that appears to be the old
river bed. The leakage is small and appears to be
approximately 1/8 gpm.

There are no traces of displacement of the embankment.

U6



3.2 29 June

On 29 June a leak was observed on the downs tream
face of the earth embankment. Leakage was occuring
at abou t 15 gpm from a sin g le source loca ted 4 f t below
the crest and 110 ft from the spillway . The water was
clear. In addition , the downstream face of the embankment
in the area of the leak was wet and spongy. Mr. W.
Rogers of the N.J. D.E.P. Division of Water Resources,
Bureau of Flood Plain Management was informed of the
cond itions and their  c r i tical na ture  wi th respect to
the stability of the embankment. Subsequent inspection
and action were taken by the D.E.P., Corps of Engineers ,
and the Owner. Sketches showing the observed conditions
are included in Appendix 3. Lowering of the lake was
started about 6 p.m. on 30 June and the leak in the
embankmen t had stopped when the lake wa ter level had
lowered about six inches.

3.3 6 July

By 6 Ju ly ,  a 3.5—ft—wide , 3.8 to 4.0—ft—deep section of
the spillway had been remove d an d the lake level had
lowered 3.8 ft to the level of the opening in the spill—
way .

No d li..charge was occuring at the location of the
leak or at other loca t ions on the downs tream face of
the earth embankment.

The lowered lake level revealed placed rock rip—
rap on the upstream slope of the embankment. The rip—
rap appeared to be in good condition .

SECTION 4 OPERATION PROCEDURES

There are no operation procedures. It is not possible
to lower the water level in case of emergency because
there is no bottom outlet. It was therefore necessary
to remove a section of the spillway to lower the lake
level.
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SECTION 5 HYDRAULIC/HYDRO LOGIC

The hydraulic/hydrologic evaluation is based on
a spiliway design flood (SDF) equal to one half of
the full probable maximum flood (1/2 PMF) in accordance
wi th the evaluation guidelines for dams classified
as significant hazard and small in size. The original design
data for this dam is not available. The PMF has been
determined by developing a synthetic hydrograph based
on the maximum probable precipitatio n of 22.5 inches
(200 square mile — 24 hour)  Hydrologic Computations
are presented in Appendix 4. The 1/2 PMF determined for
the subject watershed is 890 cfs.

The main spiliway is essentially a broad crested
weir with a length of 40 ft and a maximum depth of
1.5 ft. The maximum capac ity of the spiliway (with
the notch ) is 330 cfs which is less than the SDF.

The top of the dam elevations are such that most
of the top of the embankment is lower than the top
of the spillway . Therefore, the spillway cannot flow
to its full capacity without the embankment first over-
topping. The maximum depth of flow on the spiliway
flange as controlled by the lowest dam crest elevation
is only 0.7 ft. The capacity for this depth is only
182 cfs or approximately 50% of its capacity .

As .stated earlier , a 3.5—ft—wide by 3.8 to 4.0—
ft—deep notch has been cut in the spiliway to affect
drawdown of the lake. Flood routing calculations made
for the 1/2 PMF with the lowered lake level and new
notch result in overtopping of the dam as well as the
spiliway. With existing spiliway conditions the dam
will overtop by approximately 1.1 ft under the 1/2
PMF. We estimate that the dam can adequately pass
20% of the PMF . It is also concluded that tie dam
and spiliway would overtop if the notch were not present
and the lake leve l was initially at the or iginal spill—
way crest.

No drawdown analysis has been made since no outlet
works exist.
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SECTION 6 STRUCTURAL STABILITY

The s t r u c t u r a l  s t a b i l i t y  of the sp i l iway was in-
i t i a l l y  found to be adequa te. However , the stability
of the embankmen t was foun d to be cr i tical because of
the poten t ial  for  p ip ing  along tr ee roots, erosion when
tr ees are blown down by a s torm,  deg ra dation and re-
gr essive erosion of wha t is lef t of the embankmen t
crest , and overtopping . This condition was confirmed
by the piping that was observed on 29 June . The ob-
served piping in d ica tes that such a cond ition w as imminen t
and undetectable by means of visual observation . The
lea k occure d when the wa ter level was slight ly lower
than at the time of our earlier visits and there were
no storms between visits.

Un termeyer Lake Dam is located in Seismic Zone
1 of the Seismic Zone Map of Contiguous States. The
static stability of the embankment is critical. Therefore
the embankment is considered to be unstable under earth-
quake loading .

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessmen t

The embankmen t an d spil iway a re in poor cond it ion
and considered unacceptable as determined by CE screening
cri teria for impoundment of Untermeyer Lake. Although
the lake level has been lowe red there is i n s u f f i c i e n t
spillway capacity to handle the 1/2 PMF. We estimate
the dam can adequately pass only 20% of the PMF.

7.2 Recommendations/Remedial Measures

We recomme nd the fol lowing measures  be taken :

1. Remove the trees from the c’rest and downstream
slope of the embankment. This should be done
very soon.

2. Investigate the embankment, abu tment , and foun dat ion
materials. This investigation would provide
in fo rma t ion for use in desi gn in g ups tream and
downstream , and , if necessary underseepage , re— i
medial measures. The de t e r m i n a t ion of the add itional
embankmen t he igh t tha t cou ld be cons truc ted to
obtain additional storage capacity would also
be made using this information. This should be
done soon.
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3. Install p~ezometers in the upstream and downstream
cross sect ion of the embankmen t at the mars hy
area of the old river channel. If necessary,
re l ief  wells should be ins talled at the downs tream
toe. This should be done very soon.

4. A gated spillway should be cons truc ted and a
bottom outlet provided for controlled drawdown
of the pond in the event of an emergency . This
should be done in the future.

5. An accura t~ topographic  survey should be made
with the lake at its lowered elevation . The
survey resul ts would be used in mak in g the d raw down
analyses. This should be done soon.

6. The spillway capac ity is seriously inadequate.
We estimate the dam can adequately pass only 20%
of the 7~ F. The ac tua l capac ity of the sp iliway
should be dete rmine d u sin g more precise and soph-
isticated methods and procedures. The need for
and type of mitigating measures should be determined .
Around the clock surveillance during periods of
unusa lly heavy p r e c i p i t a t i o n  should be provided ,
and a w a r n i n g  system e s t ab l i shed .  This  shou ld
be done in the near f u t u r e .
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APPENDIX 2

PHOTOGRApHS

UNTER MEYER DAM
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Extension of right spiliway 8 June 1978
abutment wall below water level.
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Failure of masonry at end of right 8 June 1978
spiliway abutment wall
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Seepage at downstream right 8 June 1978
corner of spiliway face .
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Rock f a l l ing from masonry at 8 June 1978
downstream corner of sp iliway
and right abutment.
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Rock falling from masonry at 8 June 1978
downstream corner of spiliway
and r ight  abutment.
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Base of trees and crest of 8 June 1978
embankment at approximately the
same level as lake.

Tree roots across embankment 8 June 1978
crest
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Spiliway discharge channel looking 8 June 1978
upstream.

Spiliway discharge channel 8 June 1978
looking downstream.
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Leak at downstream face 29 June 1978
of embankment.
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APPENDIX 3

ENGINEERING COMPUTATIONS

UNTERMEYER DAN

- - - S

— -- .5 - — -.- 5-- — - 5 -- 5 s5 5 -~~~~~~~~~~ 5 - -~~~~--- .5 -5~~~~~~~-5~~~S~~~~_ S - 5 5 5 -5~~~~~~~~ S~ 55S - - - -5 •-S --— - —  5—- — - 5 -- -



5- -- -
- 5 - - - - - 5 - - - - - -  5-

LANGAN ENGINEERING ASSOCIATES. INC. u Nit R M~~>~ ER, L F) I<E.

- WI. *I r’r 5PILL~~’Ay

•~~~~vf~~fTpoW i 
‘~‘~~

- ~~~ Cci~rJr b ’E~.)

— ?44$owP1y fi~S .’,~j ~o ~E “~ )t

- ~CrRr E~ PRE~5S.1cE. coEV~Fsc:EA ’r
o~ ç~~L1. A~ç~~~ p TO BE. o.r

- lb1 alL~~cE LD W E IQ~~ op SOI L. C2. S~~
3-L £1

_ _ _ _ _ _ rI~g4w~ ut.,4g Uftl rr O~~ Wofljz .
$ECTI O UV5 ABO Ut &P~7~ E*M

100% CA’ (/ .F~~CE
o~~’~~ J Js .~~ 4&E

_ _ _ _ _ _ _  
-_______ - - .  - ~o UPLIFr o~~ ~D~ I~~o~~r4L 5&n~

— 
~~~~~~~ ~~4e—~~ ILL

_ _ _ _ _ _  - tOt
?~
f)LCI

~
esST ~~ VI~g~r, oW M wRy~~c0,i

_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _  4S$ tia~iED ~ B~~

C4SE L \I~U~ 4T cRE~T LEV E.L

S’~~8IL.s ry AT -ç~~HoPI2.e,.rr~ I~ PORCL S .! ~~~~ ~~78O Vcr Fi~/~ ~ 7~~~~~:-.--13oo~~~~

V€~t~JWfI~~iy  f”3.2,.- 146 230o Lb/Ft 
~~ ~~~~~~~~~~ 37~~~~~

’

UfI.IFT r L c~6~.r~- 5~ v ~~~~~~~~~~~~~~~~~ 
-

ST~~B)LIT7 r4~~~t *J ST SLIDIN~ 5p _
~~~!~j ~~..-rooJ i es

OVEP~TURPJlf1JG. 5F ,- 3~~øc_  
~O) O

~~~. 
‘~2.. 0

5T,9B1L172’ *r ~~~~
I.~O I ’Z.OPs1’rI i)L FoP~~LS -.~—~~~a

,. L-z ,_
~ 

\
1~~4 Q L%, ~~~~~~~~~~~~~~

So I I. 4.~. ~~ ,~~~. ~~i - r .~ 
‘ 

~~~.f~’47 l5~~~ ~~~~~~~ 5w  ~~ = - ‘a
2..

vsRrI c-AL r0R5c~ s ~ JS40~~J -

WE. I G NT 7w 3.~~ ~- 144 ~ 3240Lb
,1~. M~~~3240~L~

5r ~3 ?LI ry A-~ AIN s7  51..ID(w~- 
~~~~~~~~
. o.9(s4~~ -o) 

~~I.6160. ____

9 rAB aL ; ry h #?klTr OtILR’7UA *J ,*jG 
_ _ _ _ _
,~~ .Z-OG 

~~~~~~~~~~~~~~~~3 ~~~O

8~~~3~~~i4P DA TE /2/~/
’1B .S~~1)i~ o.-.--~ JOBS.___________

_ _ _ _ _  DATE -~~‘~‘ 2 ~ ~~~~~~~~~ ~-L~ SHEØ NO. / OF____

- ----5 -- - —----5-- - -- - —--- - 5 - 5 -55 



LANGAN ENGINEERING ASSOCIATES, INC. J Vw r~~R i-i~ .y ~ R.. L~~$E

‘5P IL. L ~/ A ~’

c~~ € a. w .~~. 
Pr 

~~~~~~~ CRES -r- L Ev~~~.

— Sr f t ~~.LI -r>a Ar- ~~~~~~~~~

~foRIZ o ~sr*~. Poftc~ j  e~c& s- ‘ I 13O~~r M7~ .II30~rL
- ~~~~~~z r :  

~Ii
3
~~IYpr ‘~/* *~+,0~ ~~

33r
~~ -’..’° LI P7

VERT1 CAL FORd S
W$-j~ *Te~~w4I.i. rw3.z.W-144 M,b S SZøOwI.

~ ~
. 3~ 8O

Ar1~. Ic;~~2 r,s,L~- ? o o~~
/pr ~~eoow1.~

uP. I PT— 
~~~ 3~ . ..c~c.~2.c:-~,o

1
~fr’ :5-~00w 3..!.r L 

~~~~~~
-

5- r& 8IL,rp 1~~~4 i ? J ST  SLIFnv6 
~~~~~

- -— h ot’ -~~~~~~

5rft81Ln-y #~ ,&ic r ovM-r~~wI,’6- 5F~~ &.f 3± •

~~~ST*8ILgry 47 -7~~~
l-I-oP~1zo.Jrkz. ~0 ’~i C&.$ç 

~~~~~~~~~~~~~~~~~~~~ ODWF T p,2 :~?*Z~*’.r~ ~.:s j4o
~~~~~~~~ z- _ 3

(_  j .- ~z.c - -30 fir ‘1~~ i-3o. z ;~ -
5011- ~~ Ø~ $d2 . ç .-

~ ,z. c~ ~ — 4 / c
..5 f~ 0

vEfi~Tr~-4c~. ~o&c-s~,

WIs~-iir wAI.(. 7w 32 w144 ~324° Mb/~~ 3240, S~~~~

~iwr~-~ I x ~~Lr , 3 .~~~~Z0O “ . £00 V! .4 2.!~.

5Tft9!L.IT7 aq-G-*,4157 $ L / D/ A I C
.~~o3o

Sm ~, ~. 4~~~’,icr o ?~4r~~rnu~ ~/3~ ~~?o~

BV~~~1W DATE/~4’~~ ~~~~~J t . m 4 j  JoaNo.

CKD. rc DATE ~ 
-i(-

~~ ~~ c~ I~I iI~ +**_) SHEET NO. ? OF a  

5—

L -4



- - —5  — — — .5— -— 5--  ~~~~~~~~~~~~~
5 - - —

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

— -5-— — --

LANGAN ENGINEERING ASSOCiATES. INC. 
~

-
~~~~~ /

‘SI 
—

~~~~

I i

/ ‘ - l i l t  ,/
I,- , 1  J i

-~ / 1 1  ) /  r - ~ -

5

I I I ’ I i i j-
~ 

-

1 I/ / ! !
~1 J

~~ 

J ~ (
~ _,..) ~1..

-I ‘:_ -4~
- 

~~~~~~_ _ _ _ _  
S

J / ( ’ ~’ i t ’~
- , 1 1 d’ I i ” ;,&.~ 

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

BY A M~~~ DATE (.4.71 L~N~~~~~~P11~/ER joem._________

- 
- ,  

CKD. ~~- DATE ~ ~ 

~ LE.AK IN £M~~ANI~~1ENT SH~~NO. I



LANGAN ENGINEERING ASSOCIATES. INC. C
4’

p...

‘(I 
-

-
S

~ f, - : ; -

~~~

- 

S 

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

-

-r

~~ ~~~~~
. 

*

8v ,JMF~f DATE ~~~~~~ 
t/NT~~~~~~~M4yF~~~ joe.o.__________

S 

CKDS~~~ DATE ~~~~ L€4 K rI~U ~~~~~~~~~~~~~~~~~~~~~ SH~~T N O. 1. OF 2. 

- ----.5 — -S -5
~~~* 

.5 5- - -  — A



. 5-  --5-~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --

APPENDIX 4

HYDROLOGIC COMPUTATIONS

UNTERSMEYER DAM

L 5--— .5--- - —-_ _
~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~:_±S~~~~~~~~~~~~~~~~ S _ __ _



__ --—-- ------ - - - --- -5— - - -

LANGAN ENGINEERING ASSOCIATES. INCJ

I4YDZC L.cc r)c, Cu L ~~rTIc*J1t~
LA~~~ DAM

A.. L,~~ ~~~~ ~~~ 
- M~~- ~ ~ ~~~~~~~~~~ 

- ~ ~~~~ c~_44.~I ~~-

~~i v-e#’ 3..~.Si Y~ -

~~ ‘• _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
-
~~~ 3o I ~c&~~ o.e - 4-7 ~nL

~~~~~~~~~~~~ c4~ L,~ c4 .. %(. ~~c.

C. ~~~~~~~~~~~~~~~~
4?r~f.. d5r..~~~~I ~~ — taco ~cj ~ th1’a~ ..-

~4i~ b d~~jr~ r~~~4 4o

~~~~~~~~~~~~~~~~~~~ — ~
‘z ?MF

-
~~~ r.i ~ ~~~~cke4

E- ~~~t~-ui~ .tg . ~“i~ ~~~~~~

1, o c ~~~~~~ è ~~~e~~i (z~.o. ~
~\ ‘Z4-

~~~,r

‘2. 9M p 
~~~~~~~ ~~ ..~5 4.~ % - 6r b~~ ~

4 24 hr -~~Lc. 
- 

-
~~~~~~

~~~~ 
I r.j (

~e~d uc-}ion ~~tc’~

S ~II ~~~r1s
I32~

49 “ sp5_S.III D~’-’ s

BY ______ DATE JJYT4t..Y ~s\4kfc ~~~ JOB NO._____________

CKDL~~~~ P DATE c ‘1’~ — ___________ SHEET NO.______ OF 10

-- S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — - - - ---- _ - _ S _- _ - 5 5 - -----S—- S - -- - - 5 _ _ - _ - -  .5-



-5---- __5 - - - - 5 - -- 5— -_-5--_ - - . 5 —- - -5---__-

LANGAN ENGINEERING ASSOCIATES. INC. j

TE~~~~~~~~ n~~~~~ 
c~~~~

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

i~iL’- cL o LJ~~~
L

~ (
~~

O-kJ-~ ~~~~~~~~ ~2 ~ 00

~~~~~~~~~ O~ ~~~ A~~4~~Let~~~ ~~~~~~~

~~~~~ p~~~~ L ~1Xk ~
FA~~~ 

~~~~~~~~ 

~ ~~~ ~~~ \ ~
h
- 

= o~ ~ ~
T - ~ 2 ~~ 00 24 -L~,

-

T-~~ ~. ?4 -~~O~~J~-O

- 

~ 
-
~~~~~ T~ ~a ~

3~~~~ Q~~~L~4
_ _

~

32OO

~~~

BY~ ‘3~~ DATE~~(’~~ 
U-v i~~~~ .t& JOB NO. J -7f l

a 
CICD~~~~ DAT E ~ -~~ -~9 _______________________  SHEET NO. OF I 0



-—5 - -— —- - - - 5 -- - -  - - - 5- -- - — 5-— S---S—--------- ——--.— 

_ - -,

LANGAN ENGINEERING ASSOCIATES. INC.

_ _ _ _  =

~.25 -

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~
= _ _  -

~
.

~ Tc. ~
:. — 

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

~~~~~ �9~~~~ 4
O.

~~~~~~~C\ S Q .
~~~~~~~~~ O~~

A/
~~~

t s J ~~~?
_ 

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

U~~rr t~y o ~~~~..\~~
C- S

%
4a4A~~~484 C.4 -~~752 C-US

BY C. DATE ~ ~~~~~~~~~~~~ JOB NO.____________

CKDL!1~~~
) DATE’~ 

.~ 19 ______________________  SHEET P40. _____

~~
. ‘&-ig

----- .5----- - -5-S- --—---- --— --— -- - -—_ —-— -5 —-- -5-



—5 -~~~ 
— — —— -5 

_ - _
5- - .5 - -

LANGAN ENGINEERING ASSOCIATES. INC. J
a~ ~~~~~~~~~~~~~~~

~~ ~
ZL

~~6~
i 

~~~
‘ ~~‘v~~-~~’ 

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

-t;4. —z~:;;, ~~~~~~~~~ — u ~

_ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  ~
‘ LC~~~~)

45
v.74

0_ ci V~~O 
~~~~OO  252

~~Z. c~~~3
~~~ C~~~7 ~a c3

Z~ I 2.~~~

z 7  s . c ~~
c . o4 4  t i
o -02 4

4, 0 ~~~~~~~~~~~~~~~~~~

10a7 c.4S
_,fo~.

~~~~~~~~~~~~~~~~ 
(~\~~ ~O2~7(.~~~ V ’) 

(~~~~~~~O’
~)(\~~~ ) •o ,~~

(~~~~~o\ ~~~~~~~~~ ) 4~~~~~~~~ 0

8v.3C’ DAT E~~” S JOS NO.__________

cKo/ç-~) DAT E~~~~~71 SHEET NO. 4 OF____

k. __—_
~-_ — _ _-. _—--------- -—- ——---- - --—- - --- — -



LANGAN ENGINEERING ASSOCIATES. INC. J
~S P t \ \ \ A ~.JA~ ~~~~~~~~~~~~~

-/
~~~~~~~~~

‘ II

_ _ _  
/ ‘ I l-e\ p -- (t~I S

- 
_ _ _S~~c~TLo~ f~c 1 ~c 

I’ 
4.0

~~~‘ ~ &JS~�-~j ~ ‘~~~~

~~~~~~~ ~~~~~~~‘q/ 
~~~~~~~ 

L E I.. £ U~.; ‘~ 2. ~~

‘~A ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~4 ~~~~~~~
Q~~~~~~~ 4~~~~~~~~~~~~ C~~~~~~~~

- ?~-~~~

NJ 
~~
t

~~~Lt~ ~~~~~~ £ k ~

v,Q
~

dv\-5&Q P~~~-~ C~j4 E\-~~~~ 
(
~~~ .5

~~~~~ ~~~~~~~ = ~ ~7, ~~eser~ ‘~‘c~\ C~~-c,~~~~

~~~~~~~~~~~~ ~~~~~~~~ T~~~-t a
~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

BY~~~~~~~ DATE~~~ S JOB NO. - J 1 ~~~~~~~

CKD~ DAT E _____  
___________________ — SHEET NO. OF I 0

S S ——- - - 5 p -- - - - — - -- -—--5-—- - —— --——- - - 5— -



-- ~~~~~~
;

S

LANGAN ENGINEERING ASSOCIATES. INC. I

14 e~~~~~ ~+ L
_ _ _ _ _ _  _ _  ~~~ -c-i- c.-s ~ t ~r (cc~~ Cc -f s ”j
c~lzS tE~ ~ 

0

~~~~ 1.0 ~~4 
~ 9

(o \4~~ Q.O~~~~ .7(0 
~~~ 7 2 - 7

(D15.S ~~~~~ ~~-°~~ ~~~~

~ \ (~ s ~o ~~2 
~~

(9 \1 • ‘ S-O 
~~~~~~~ ~~~ 1 ~~~ ‘32- ~~~~ 

* 
- - - — - 

-

~ 332. ~b5Q I~5 ~~~ 174 -~~ ~oo ~~~~~~ 44~
‘~‘ ~~~~~ a.~~ ~7I ~~ 2.i~ 273. to ~oo

(
~ ‘3.~~ 7,~~- a3? 2)~ ~~~- 3.0~ 55C.. z ~~~~~~ ~~~z4- 44.~~

S 

~~ nc,+c h ~~ 3 .~“ -

42 ~~ 3 ~ 
-

BY ._____ DATE _ _ _ _  
U, WS.LA~~~~JL JOS NO.___________

CKDr1~E~P DATE~~~)1~ ______________________  SHEET NO. OF_____

5-- _ _ _ _



—

LANOAN ENGINEERING ASSOCIATES, INC. j

~ ri 1 ) c-~.-~” cA-PA~.I fl-1’ 
-

-Ii ’

~/‘~

(I

-

~~~~

* N

BY .______ DATE _____  
L) JOB P40. ‘.~ -~-7A~

CK ~D DAT E~~~~~ ’ SHEETNO.______ or 10

- .5. - - S 



- - - - -5 - S --- -_ -- - - 5-- -5 - --5 - --- .5 -- .5 - . —-5--_- ---5- - - - - I

LANGAN ENGINEERING ASSOCIATES, INC. j
5) 

/

8-  ~~~~~ -~~~~ c~e ~~IP~~— -

~

-

~~~~ ~~
-‘ 

~~~~
- - “°

.1- ~~~~~~~~~~~ ~~~~~~~~~ ~~~~ y~cl -&~~~ ~~~ .~ ~~~~~~~~~

~ ~c~~iv~ ~~~~es ~~et c~ 
yy~~~~ i~~~~ 4~+. Li .4 h

~~~ ~~~~~
.. 

~~~~~ ~ -ç ~~~~~~ o .~ p~~o ~~t rv~ jJ
~~~~~~~~~ ..~~ .s ~~~~~ u ~~~~~ s~~. ø IS- 0

~~~~ -*L~~. 2 .  ~ s -4 ~~~ ~Le p4k. ~~~~~~ 
-

~~~~~~

i-... - i- .0. 
~~ 

, ‘L ~~

~~~-s--. ~~~~~~~~~~~ 
r~~ i ~.4 

~~~~~~~ ~~~~~~~~~~~~~ 
,
~~ J ~~~~~~~~~~~

ta-..

4% 4 YL -~~~ ~~~~

_ _  - ~&C~A~1~ ~~
t

_ _ _ _ _ _  DATE _ _ _ _ _  ~~~~~~~~~~~~ JOB NO. s i
CKD~~ 1~~ 7 DATEV\ I~ SHEET NO. OF 1°



_ _ _ _ _  
_ _ _ _  

-
LANGAN ENGINEERING ASSOCiATES. INC.

* ______ ~¼c~ ~~~~~~
-o-

~~w (c~~ ~To~- t~c,~E (Ac -~~j

2~~7 
-

C~~2~~D ~ - 
-

( C I 8~~ *
*

7 -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I -

c~ rd 4~~ Od v r ~\)1-\~,9 ~~~~~~~~~~~~~~ cJ~~f l5 ~~~-i;
a~~LJ j~~~L* ~~~

~

‘ 

~
p
~w = SI O c-f s ~~~

~~. ~~
‘c~-~4’ ~~ ‘fl~~I c.~~e ~ ~\ ~ Je.r-

~~~~ FMF. ~~~~~~~ - 
~~~~~ ~ c~~ r ~

4~Sppro)qy~~~ +e 1- -i eV~
j
~.4-i~’-r ~ c~ g7.2 .  ~~~- ~~

c~~vfl ~J~fl’ ~~ ~~~r4ó~~e~ ~~~ -~pp1o~ t~

BY DATE __ — ____ 

- 

JOB NO.~~~L 7 ~ 3
CK EiItEO DATE~~ - °)~f l’~ ~~~~~~ SHEET P40 _S or IC)

I C~~ 1~~~- f ~~- 7 ~

- - - -

- - -—--.5 —5-—— 5_
S S ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 S-5-5~S-5SS~S~~~~



I

LANGAN ENGINEERING ASSOCIATES. INC.

~~~pP’,/ .,J~~ ~~bT~~~~TI,A,L..

~- V~noos ¾ -PMF k.~~~ ~~~~~~Y) ~~~~tac~ -(s~~~-~ ~~*~c~~~~~~)

‘2. ~ t~~b ~~~~~~ o~~4-k~v.~ \J5 
~4 ?t~1~

‘10~

30.

- 

-

10-

‘S I

Io~

~~ ~~!72~ ~ 2 ~9~3

~~~~~~~ ..~pfro’~u~~~.l4. t
1 ~2-1/~ P~~P~

BY .______ DATE _____  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  JOB NO. J~~1~ 3
CKD(~~~~

) DAT Ec ~~) 7 Z  SHEET NO. If) or_____

- - ---- -—5— - - - - - - - - _— - -5 5 - - 
- 5 -  

~~
-- - S  

_ _



r—---- S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5- —-- 5~~. 5 5 5 S 5 - -5~~-5~~~~ -_- 5 — -_-.5 5 --,

S •/ ~~ ~, - . — ————- - ~~~~~~~
-
~~

—.- — 
S

;. S 
••

~~~IP~4~ 
c; 5.— - * 

. * 
—5-—

: - 

~~ \

. 

-

~~~~~

- 

~ 

— 

~~~~~~~~~~~(~~~~

_ _ 

~ 

: —
.5 5- 

.

~ 
~.50 ~ 

. 
. 

- 
S 

~ ~ ~ ~ ~~ - - 

. - ~~ 
TI1 ~~~

S 
~ 

-

. 
~~ . 

.
~ \* :‘ ~ -~ 

‘ Ta~1ur~.i.,, 
~~~

- 
- -

- . 1~ -~~ ..~ 
f_••) .

. S 
- ~___, S

-
S ~ - ..- - “~.- ~ : -

~- -. S 
• - -~~ 

-

- -. 

- S 
~~~~~~~~

* 
k _

- 

.qç~~ 
. 

._ ,4 _  
I

. .  5

-

-.

- 

•

~~~~~I -~ 

* 0~.

- : -
~~ 

1’ ~

-

.
* ~1 . 

‘. -5 

-

. -. 
- - -- - S 

~~

0 

~~~~~~~~~~~~~~~ :;: 

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

~~. 

— 

I 

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

‘

I. ~ 

- • S 
~~ ~ 

•.
‘ 

- . . 
‘.

. p ~ 

~~ ~ - - . 
. 

- 

- . 

•
_

. 

~:~;_ .:__—.-:::::::
. - -5 

.
‘

~. 
_,~ ‘~~~ - . I 

. 
--- --- -5---

-- 
JOO—

--‘ S ~ 0 ~~~~~~~ ~~~~ ~ • - - ‘S

~ a 
* a. 

~~~~~~~~~ 

. - 

~~~~~~ 
a

- • - ~ 
. . ~~~~ 11 - ~ ~~~~~ ~

•—
‘ I

- S ~ . 4,. 
~~.

* /

:.~ —.
~~ ~~~ 

•*4

’

~~~

•

• 

~~ 

~~~~~~~~

L~ --_ -. - - - - 5 - --  - S 
~~~~~~~~~ ~~~~~~~~~~~ - — - 5  - 5  

___ ___•A



-S .5~ ~ S -5 5 5 
~~~~~~~ ~~~ 

S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 — ______

‘, - 
... - 

- 
- ;- . 

. 

% : L ~’~~~~~
.. 

—
. 
. ~~: ~~~~~~ ~ . * 

. 
~~~

..
. 

- -5 

p 
~ 

~~ 

.

~~ 

.

. . 

~~ ~ 
•

- 
t~

• : - ~. : .. s
.:;:i:

..

~~:

~~ b~v ~~. 
4-,-- 

. 
. 

— 
; . ~

- 
..

-

-*5 ~~ . ,~ -
- -

- -- -5 .
. .

-
.

. .
— 

(5~ • a - - 
. 

S

. 

. 

- : . . ~~~~~~ 

- -5 

~~ - _ i. . 
. 

. 

. 
~ 

.
. * 

- 
. 

.~ - 
.. 

. 
:~ ~

~~~~~~~~~~~~~~~ 
.* 

t 

c~7~~~ :j ;c ~ ~~ ~ 

—

~ -

.~ • ) _t L4Ikr . 
. . - . -

~~
- 

- 
: ~ : ~~~

. 
-
. .

- 
. 

~~- 
..

. ~I. ~~ . 
- 

5

_ _ (~~~~
- .

~:. . -
- 

~~
. a- 5 . 

.
.
. 

. t
.. .. 

. -. -‘1;, - - . . -,*- 
-5:

- ‘I .’,. ~ --: - ~~~ ~ -

‘. * - 

.

. 

5.—.—-
S.- . S — —— -5—

• c~ I. ~~~~ 

11 c:7

~~~ 

S
.

. 

0 ~ S s ‘ • 
‘ ~ ~~~~~~~~~~~~~~ S 

. . . 

, .

S 
. -

~~ . ~~ ~~ 

. 
- : ~

r:- • - - / S , 
~~~~

• 

.s- S 
~~~ 

. 
, I -..--~~ • : ~~~

.

_
* 5__ 

‘
I 

- 
1-. ’ p .~:? 

~~~::;. .

a,. • ~ 
. . ~. 

, 
~~ • 

- 

— 
- — 
. - 

-

.

. .. ~ - 
. 

. 

S 

a~ . - 
~, 

: ..

•~

‘

: ~ ~ 

- 

: 
~~~~ 

& ~~~~~~~~~~~~~ ~~~~ ~ +i ~~ ~~~~ 

- 

~~~~~~~~~~~ 0

:::: =:: :~
_.

~
—

~ 

-
* 

S 

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

- S • 

~ ~ 

, ,• ~ :: - • 
•

•0~~ 

a •
~ ~ 

•

‘~~

•

~ 

.
. 

)_
_

~
-<

_

~ 
, 

.
..
. 

.

q 
• DRAINAGE BASIN

‘~ 
- S ~1NTERMEYER LAK E

*~ ,-i
’ ~~~ pgoN 8. POMPTON PL AINS ~ ~~~~~~~~~~~~~~~~~~~~ ~~

~~~ _/: -. ~~~~ 
SCA LE I =2000 . ~~~~~~

‘ 
S :- i ~~~ ~~~~~~~ ~V~~

’ S~ ~ A ~~e4a •I Aft -U~~ .

~~~- - --- - - - _ _ _ _ _  _ _ _S 5-5~~~~~~~~5-~~~~~~~~~~~ _ _  
—--5---— - -  - A



- - -  - ~
_

HEC -] OUTPUT

UNTER MEYER DAM

L _ _ _ _

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

S _ _



- - -----5 --- --_ - . 5 -  -
~~~~

--.5-_ - 5 - -_ - -7——- _ -- - -- - -- S 5-—- - -5 —-5 -

42
42
C,

a
*
aaa
S
S
• 4
a
• 0

.-,

4 2 0
z-0  ‘0
4 4 o s o

42 4-. 42.4 42 4 2 .
42 42 42 — 0

42 4
a 42

4 .0  a —
42 5 4 2 0
4. a 0 Na 42 5~~ 0

4. • 4.0  42 4 2 -
S 42 0

0 1 - 0  a 0.
42 42 .2 42 a
5— 0. 4-1 0

O — 42 0
z 42 — 42
4 0— ’ z I-. O ~- o

.~ C J0  4. 0 1.0 4 .  4 2 .
4. 42 — .1 4 2 0  0

~0 42 4-. 4 20  4’ 0.
— 0. 42 0 . 4  4

2 4 2  4’ 4’- 0 4 2 4 2  < 5 ) 0
04 . a Z 0 E- . 0 0.3 0. 4 ’0 . 42 •a• 0
0 42 4’ S-4 z 42 ( 4 2 .  454 0

42 4 42 42 0 5 4  S 0 42 0  0 4 20  4 . 4 2 -
—I 4 0 a (2 0. 4-. 4 54
N 42 0 4 2 42 54

4. 4. 0 20  • 4. 4-. 0.
42 42 X 0  42 s-. a 4. — 4 0.

0. 0 4 2  0 4-4 • 0 4 2 < r -  S.
W~~4 4 2 0  4 - 4 4 2  a 42 0 0 4 2  0~~-.0

42 0. 4-2 . 142  5 0 0 -  42 .4 0
O 02 0. 4 a 42 4 2 0  4 2 4 2 0
4-. 0 0 04’  0. 54

4 4 0 4-. 54
42 0 <  42 42 42 —
0. p 2 4 2  Z Z  42 —4 I. (4  4 0.

.-I 42 .~2 . 2  I 4 0  00
o 4.0. 42 4 2 .  4 2 0O 0 4 2 4 2  42 4 .0  020
4. 42 .-. -4 — 02 42 54
40 42 42 4-. 0
o ) .Z  42 .) 0 a 0
4-. 0 S
4. —. 42 - 42

4 2 4 ’  4 2 0  0 S 0. 4 2 4 2  00
4 2 0 0  42 5 4 4 2 -  4 2 ”

42 42 .2 42 Z • 42~~~~.-4 4 0  0 . -
42 4 4 .4 .  • 53- 4 4-. 5-1
0 . )Z U 2  a a O f-. 5-1

42 — 4 2  o a 4 2 4 2
4 2 . 5 4  42 — ~~~0 . a 4 2 5 4
410 4 2 4 2  42 -04 *4 5 3 . 4
4 - 2 0  4 - .4 2 42 42 4 2 1  42
42 5-1 4 2 - . < 4 .0
42 42 4 2 0  12 54 0 ..

4 2 4 2  42 4-. 0 2 0

42 1 2 4 2 -  542
— a ..~ a a .-, . 4-. ~

, .~ 0.
42 S r .  a a s —  a 4 2 4 2  - .-. 42
I— a 42 a a 0~ • ~ 0 42 4’ 0 53- a
• 5-1 5-1 5 .4 a a •-. • 42 U 42

S • a a a * 4-4
C ‘0 0142 • 2  a 5 4 2  a 42
p ~ 0 0  5 4  a a <  a S
o ~~ 0 •., a a 5 ~ a
V 53 4 2 4 2  a a a a - a
.5 ~ 4 4 * 4 2  a s O  a a
a 4 .2.~2 a 4 2  a a 4 2  a a
• — • 4 ’  • 5 4 - .  a a

42 • 4  a • 4  a a0 5-4 a o a a 42 5 - S
- — 40 5 42 a * • a

0 ‘0 5 Z 5. 5 4 Z I—~ .4 a— — ~ • 0 0 a 5 0 0 5
. .-. C~3 a a — 5 3 -  5

C C • 5 f l~~~ . 5  S U ) ~~~ - a
0 0 a X 4 O a  • 4 2 4 0 ’

a l l  4 2 5  • 4-3 4 2 5
— • > 4 2  • . > 0  a
V r 4 2  • 4 2 4 2 .  a 4 2 t .~~a

0 5 . 4 4. 5 ) 5  a .-4 f - * C .
0 — . I~~~~~Z •  • ~~~? ‘



-5- .- - - — - S~~~~~~~~~- - - -_ - -  -—---.5 - - -  -~~

-4
—S

0%
0. *4
X e54 -
42

42
4 20  0
0 2 .  54 4
. 20  42
4 42

4
0

12 0.30 42
4-4 5-4 I.. -4
4 2 .
4 2 0  0 42
0 42

> 00 -.
I-..30 54 42 42 0

4 . 0  .4 42
C - 42 0. 4-4 ,.~ 5 4 5 4 4 2 4 2 4 2 4 24 2 4 2

5) 42
02 42 0

0-S — 4 2 ( 2
5 3 4 2  0 0

.fl 4~~ .2
4 2 0  ~~ 0 4 .0  4.
0 0  42 • 4

4 .-. - .4 42 42 0 0 00 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 5 4 4 2 4 2 4 2 4 2 4 2* 4 2 4 2 0 4 2 4 2 4 2
• 0 00 0 0  0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

< 4 2  2 42 42 42
42 0. 0 04 2  4 2 4 2 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00

4 .  — 4 2  42
42 4 2 0 1  42 4 2 4 2  0.
4 2 4 2  5 3 5 - 4  4. 4 2 ( 2  I
0 1 20  .4 (2 4 2 4 2  4 . 4 2 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 00 0 0 0 0 0 00 0 0 0 0 0 0 0
. 2 4 2  - 4- (2 0  0 0 0 0 0o 0 o o e o 0 e O 0 e Do 0 0 0* 4 . 4 . 4

~~~~~~~~~~
-4 -l

~~~~~~~
.4 -4 *4 a

4 - 0  .4 - 42 4
42 42 5-- 42 4 2 4 20 0 0 0 00 0 0 0 0 0 0 00 0 0 00 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0

42 2
o 42

2 -~ 0
2 12 • 0 4 2 - 5 4 5 4 4 2 4 2 1 0  5- 42 4 2 0  -4 5 4 5 4 - 4 2  4 2 4 0  5-. 4 2 0 1 0 . 4 5 4 5 4 4 2  1 4 2 4 0  5- 4 2 0 1 0 . 4 5 4 5 4 4 2 4 2 1 0-.0 > 01  • 42
4 .  540 5-1 —
4 2 0  53 5 - 4  42 I
41 .3

4
I-
0 42

. 30  4’ 0
0 0  I—
— -  - - 2  42
(sa 5 4 4 2 0 .  44
42 42 4 42

5*4 42
I-,

42 4-.
1 20

42
.30
42

‘0 4 2
42

42
1 20
4 2 .
I — 0
UI

4 2 1 0
42

Il
-I

- - — -5-5-5  --——.5--5.5-~~~~~~~ --- —~~~~~~~~ ---- -- -S-5 -5 - --5-- - - - -55—--- - - -



-_- .5 ---- - ---- - ---- -_ - _ - —-5-5 -— -- -5 — - - - S

‘I 5 4 5 4  5-4 542 C. 5*1 54 .4 *0 42 0* 0* 54 0 N 0 *0 54 42 42 42 42 42 5- *42 0 54 0 50 Cl 42 -4 0* 42 5- *4 -4 -4 .4 .4 *4 *4 .4 *4 4 S . . 4 . 4 .
* 4 2 4 2  42 so .42 0 .4 0 5-- 5 4 0 4  ‘0 42 5- 42 N 54 42 0 N 42 N N ‘0 142 ~~ 0* 42 42 42 In 54 .4 .4

*4 5 4 4 2 4 2 4 2 ’ 0 ’ 0 5 - 4 2 * 4 4 2 4 2 5 - 4 2 5 4 0 4 2 4 2 0 1 0 0 1 * 0 5 4 5 - 4  —4
* 4 . 4* 4 - 4 . 4 . 4- 4  .4

* 42 42 42 42 42 42 5- N 5- Ill 42 Ill 42 42 4 2 0 4  Cl Cl -4 .4 .4 10 *0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 00  0 542 In Ill 40 40 *0 42 42 42 5*4 5*4 54 5- 5- 5*. ID ‘0 *0 42 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 00 0 0 0 0 0 0 0 0 0 0 N N N 0 0 0 0 0 0 .4 .4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

~ 0 0 0 0 0 0 54 5-I 5-5 *4 .4 .4 0 0 0 542 42 Iii 5*. 5 . N 54 54 42 42* In .11 III UI 142 IfS 542 42* Ill 542 41* In UI U1 UI UI UI 42
.4 —4 *4 *0 ‘0 10 r— i— 0* 0’ 0* 54 5-I 5-I o 10 *0 40 In .n a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e a 0 0 0 0 0 0 0 0 e

0 0 0 0 0 0 0 0 0 0 0 0 N N N 0 0 0 0 0 0 4 —l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 4 2 0 5 0 .4 5 - 4 5 4 4 2  42 l O s-  4 2 0* 0 *4 N 5 4 4 2 4 2 4 0 5- 4 2 G I 0 .- 4 5 4 5 4 4 2 4 2’ 0 N 4 2 0*0 .4 5*4 54 42 4 2 1 0 5 - 4 2 00  *4 5 4 5 4 4 2 4 2 1 0 5 -
‘4 5-I 5 4 4 2 4 2  42 42 4 2 4 2  42 42 42 42 142 UI III 42 42 III III .42 III UI ‘0 40 *0 ‘0 40 40 ‘0 ‘0 ‘0 *0 5- 5- 5- 5*- 5- 5- 5- 5- 5- 5- 42 42 42 42

• - i’--

____  5—-—-- ----—-5-- - -  — --5—— 5 —-5- - -  5 S~~~—- -  - . 5 5 __~~ —5-- - - -5-- - — -------— _ — - S - - — - - - - - - --.5----— —



-

~~ 

- -—- -55 - - - -

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

- -

~~~~

—--S -- - ---—-- -

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

-- .5 - - - 5 - — - - — - —

~~~

— - —  

S

*4 *4 42 N 5 4 4 2  Cl . 4*4  0 0  0 4 * 4 * 4 4 2 00 0
5 4 5 4 2 4 2 5 4  *4 - 4 5 4 4 2 1 0 . 4

4 2 0*  4 2 4 2

S
a
a
a
a
S

*4 . 4  505 4  Cl 42 .4 .4 .4 0 0 42 .4 11* 42 50 0 0 5
5 4 4 2 * 0 5 4 5 4  . 4 5 4 4 2* 4 . 4  a

5 - 4 2  5 - 1 4 2  a
a

4 2 . 4 2 .  4-2 . 4 2 - 4 2 . 5 4 .
4 2 . 4 5 0 5 4  .4 . 4* 4 4~4 Cl 4 2 4 2* 4 4  42 . 4 1 0 5 4  0 05 0* 4 0 5 4 5- 0 0  4 2 0 4 2 * 4

42 • 4 2  5-1 4 2  0* 4 2 4 2  42 . 5 4 2  ~4 N 4 2 4 2 N  0 42 - r -  N
52 4 2 * 4  IA ‘0 - 4 2  52 4 2 — S  .42 5 4 4 2  52 0* 0 5 * 4  42
0-  ~ 0* 4  N 0 0. 4  4
> 5 4  > 5 4  > . 4  a 42

a
52 .3 - 52 a
4 4 4 5

4’ 4- 4.4 a
0  0 N 0 4’
I~
. *4 .4 IfS 5-1 42 IfS Cl .4 -4 4-4 0 0 5*1 .4 5- 5-5 42 0 0 4-. a 42

O 5-I 42 Ill 5-4 42 0 .-4 N . 4* 4  42 5 0.

— 4 0 0  54 111 42 • 1~
(-4 .4 4-. a
42 4 2 . 1 11 .  42 4 2 . 5 4 .

5410 54 0 5 4 1 0 5 4  0 5 4 4 2 - 4
.-4 -4 4~~ 0 4 2  •  0 4 2  . 4 2  - o f-I - 5.

42 4 2 5 4 . 4  IA *4 4 2 5 4 . 4  In .4 4 2 - 4 0 N 4’

F 42 I N I 11 I .4 52

-4 42 5*4 42 5*4 0.
N 5- 4 .4  .5 4 2 5 4 1 0 4 2 5 0 . 4  1 5- 4 0 05 - -  . 4 4 2 5 4 5 40 0  N 53 5-3

.0 * 4 4 2 5 - 0 4 2  ~3 N 4 2 0 5 -  42
0. li1N 4 0. 5 4*0  14

-4 4.
4 2 . 4 2 . 42 4 2 . 4 2 * 42 42 . 5- 4 . S 0

42 0 5 - I 4 05 -~ 0 0 5 - 1 4 0 5 4  0 0 5 - 4 2* 4  a 0 Ii
0 0 0 10 0 5- • l. 0 5- . 4 0 5-I - N a 42 0.

- • . • 42 54 *4 I42 42 N .4 5* 42 .5 0 54 0
0 0 0 0 I N —~ I ~~ .-4 I .-S 5 42 4.4

a 0. 14

N .4 .4 *0 54 .4 511 0 .4 .4 54 0 0 5-I .-S 0 N 0 0 0 N 5 4
42 0 42 42 N *1* 5-4 N 42

N IA 42 N 4.4 5-- ~ 5 a 53
0 0 0  42 *4 ~ 0 2 

411 4 42 .In . 4 42 0
~ 0 0  42 0 42 45* 0 4-I 0 4 2 5 5 * 0 4’ 0 4 2 5 -  42 0 0

4*4 0~~ 
.0 4  (~ 0 4 2 .0 5  42 0 0 1 ’ 0  42

0* 42 0 1 0 4 2  4 2 4 2  C’ N 42 5-4

I .4 E~ 
I .4 4-5 I

42 010 42 50 4 10 < ‘0
4 2 4 2 0 1  0 . 4 * 4 5 4 5 4 5 4 5 0 5 4* 4 * 4  00 . 4 5 I 0 4 2 N0 0

42 2 42 *4 5-I 0* 2 5 40 4 0 0 1  01

0. 4 2 5 -  5-5 0. 5 4 4 2 . 4  42
Ic .4 4 0
42 1 2 .  42 a 0 2 0

4 0  53 4 0  53 4 0  5 4 2 —
4 1 5 4  0 4 2 N  0 4 2 * 4  a 0
0 1 4 2  42 - 

0 . 4 2  42 0 . 0 4  a 14

—5 42 —4 0 a I-.
a 4 0

42 .5 .-4 -S *4 N 0 0 .4 .4 2 0 0 0 *4 —4 0 0 0 0 a 4-4 4
42 0 4.4 42 5*4 UI .4 5*4 5 0 1.

54 42 40 *4 0. 511 a 0. 42
.5 a 4 2 5 4

0 0 2 4-4 4 2 0 2 4’ 4 2 0 2 4 .  0
4 . 4 2 4 4 . 4 2 4 4 . 4 2 4 .  (2
0 = 1  5 ) 4 2 5  0 4 2 5

0 5.) 0 0  0 ( 2  53
4 2 <  2 4  42 4 42
54 54 54 —

* 4 * 4  ..I01NU* 5- 0 0 0 0 0. 4 5- 5 40  44
4 2 4 2 4 2 1 1 *  5 4 4 2 0 4 5 -  0

.-I Ul Cl 5 -4 2  0
.4 42

a
a

a
—I . 4  .4 0 II I 0 5- 42 .4 0 0 0 0 N III 42 N 0 S

42 ID 5- 10 .5 N 4 *  42 5’1 a
.40  4 2 4 2  a
.1 *4 a

-~



_ -5- 

0 0

0 0 05 - 4 2 0 4 . 4 1 0 4 2  0 0 4 2 4 2 1 0 5- 4 2 4 2 4 2  0 0 0 0 5 -  N -4 5 4  5-1 0
5 4 5-  5411154 .4 4 2 4 2 * 0 4 2 5 4  4 2 5 4 0 4 2 5 4
4 2 4 2 .4 4 2 * 4

0 0

0 0 0 I 0_ S N 4 0 O N  0 0 5 4 5 -*-42 r.5*- r.U* 0 0 0 01 0 4 2 5 4 4 2 4 2  0
..4 42 U’I 50 I1 . 4 4 2 4 2 4 0 4 2 5 4  * 0 5 4 5 4 4 2 5 4
* 0 4 2 . 4  42 .4

11* 55*
00 4
.4 42

*4-
N - C ’ -

0 0 04 2 * 0 0 5 4 5 4 0*  0 0N N N 4 2 0 4 2’ 0  4 2 * 0 4 * 40* 0 0 0 00 4 4 2* 0 4 2 1 0  0
.4 4 - 5- U S W  ‘0 5-1 *4 5- 4 2 5 - 4 24 1 1  00  0 4 2 5 - 4 2 4 2 5 4

4 2 0  N 0* _ S  .3 411 04 2  4 2 * 4
0 0 0 5 4
4-. . • > 5 4
42 0 0

.3
-5 4
—I I-.

0 4 2 0  42 0
42 02 0 0 04 2 0 1  .4 Cl 42 4 0 -0.4 .4 VI 0 * 4 2 0 5 -  4-. 0 0  1) 0 4 2 5 4 5 4 5 4 4 2  0
4 4 - 0  5 4 4 2 0 * 0 4 2  . 4 4 0 4 2 5- 4 2 5 4  5 4 5* 5 - 1 0 5 4
42 • .4 0 5-4 42.4
54 0 .4 *4 N

4 2 . 0 * -
5 * 4 5 1  0 O 4 2N C I  0

~~~ O N  •0  I-S
0 02 .4  25 42 Is 4 2 5 4 0 4 4 2  (s

42 42 I N 42
42 0 N
5-I - 0 0 0 5 4 4 2 1 0* 4 N 5 4  0 0 * 4 0 5 4 0 5 - 5 4 4 2  N . * 0 0 0 0 4 2 r — OI ID O 0

0 .4 N 5 4 5 -  5- 0 .I UI 04 5- 51154 ~~I 5 4 4 2 0 1 4 0 4 2
5 4 5 4  *0.4

4 42 .4 42
4- - •  4 4 2 - 0 * . 4

0 4 5 3  42 5(5 5-1 .3 0 * 0 5 - 40* 52
4 2> 0  42 N N  0 0111 .0  III

4 -  54 2 0  N 42 5 4 0 4 2  42
(.3 0 42 - 0 I 54 - 0
42 4 0  -4 (-4 42 *4
54 0 0 05 4 4 2 4 2  *4 * 0 4 2  4 2 0 0 s 4 0 * _ S 5 4 0 5 4 0 4  N 0 0 0 0 5 -  .4 N 0 N 4 2 0
4. 4 2 0 5 -  N ~~ 42 0* 4 2 1 4 2 54 *4 Cl 5-IN 42
0 1 4 25 4  5 - 5 - 4

0 04 3  5 30
4 2 0 2  4 - .

0 0  .0 0 5 4  0 - 4 2 5 4 4 2
.3 • 10 0% O N  . 4 2
( 20  42 42

O S 0
54 50 5*5
4 4 0 0 0 0 0 * 5 - 1 0 * 4 5 -  0 0. 5  42 ~.4 5 4 5- 1 1(1 0 4 4 0 0 0 0 05 4 4 2 4 2 4 2  0

*4 0 30  5 20  4 5 4 * 0 0 4 2 4 2  ~~~~~~~~~ “ 4 CS 5 4 5 -  42
42 4’ 5- U I  4’ 4 2 5 4

00 4. 43 *4 42
1.3 43 - .  42
0 42 c o

II* 4 20
0 1 4 2

-I
-5 4 3 . 4

0. 0 0 0 04 20 0 5 - 0 4  0 0 . 4 5 -5 4 5 4* 0 5 - N  0 0 0 04 2 4 2 5 -0 * 0  0
4. * 4 0 4 2 4 2 4 2  5 4 0 4 4 2 4 2 4 2  5- . 5 4 2 4 2
42 4 2 5 -  p- SO
42 .4

. - 02 02 4’o r-  4 . 4 1 4 .
5- IN ( . 4 2 1

(2 (~4
4 2 4
54

0 0 0 0  N ‘0 - 5 5 * 4 * 4  0 0* 4 1 0 5- N  Cl 0 5 4  0 0 0 05 4 4 2* 0 4 2 4 2  0
. 4 0* *4 C % 4 2  . 5 0* 4 2 4 0 4 2  5 4 0 4 2 4 2

• 0  5 4 4 2—- 4
4 2 0 *
.5

O 0 0 0  Cl 5- IN 0’ 511 0 0 0 4 2  UI 0 1 4 2 5 - 442 0 0 0 0 0  ID ID 0 0  0
5 - 1 0 04 2  . 4 4 24 2 * 0 4 2  4 2 0 * 0* 42
0 0* 4  * 4 4 2
- 4 —

S S
41 42 -5 3 0
4 .)
4 2 4 -
0 4 -
4 * 0
00

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



--~ -S~
-

~

O N N S N . 4 4 25 4
5 * 4 2 5 0 4 2 5 4

a
a
a
a
—
5 42 511

N0 .4 N 0 4 5 4  54 11*42  S

‘ 0 4 2  5- sO 0. 42a
a .4 4 2 4 2_5_ 4 . 4 2

42 42
0

0)
42 I

4 2 _ S .  0 N
o . 410  5-4 N ID ‘0 11* *4- IA 42 42 x N a

*4* 4 2  ID 4 2 4 1 1  42 .4 . 5 4  4’ 4’ I-~
5210 01 54 4 4 4.~~ 0 5

00 *  4-4 42 54 -
5 42 02 0.42 5a 0. 42 (.4

.~3 a 42 0 42 I-s a
4 5 0 .0 4 43
f-I a (2 4. 4. 5

02

o .4 U~ 42 5- 0* 42 40 4’ 0 0 42

5 - 4 2  *0 ~~~5- 5-4 4. a — 0
a 42 0 2  0a 0 0 a 0. 4-s

4 2 . _ S . 42 42 0 5 ) 4 2
0 5- 1 ( 142 0 5-5 UI a
00 - 5 4  0 .2 0 - 4-.

42 0. 4-I 5-1 5 42
I 0. (42 5*4 0 4

5*4 0 < -
0 0 4( 5  4 2 4 2 5 4  Cl 5- 5- 54 05 04 54 -. 0 42

N 42 5- 42 54 4. (1) 54 42 0 S 42 0 42
4 0 4 2 4 2  4 2 1 4  • U)

01. I 5 0 . 4 2
5 I 4-4 .3 42 <~~~ I.

0011142 5 42 4 4-4 42 5 ( I--I

O N • 5 4  5 4 42 42 42

42 . - 4 0 4 5 4  a .3 (-4 5--I 5 0 42
S a 0. 4 3 4 2  44 5 VI

42 5 I.4 . 0 42

0 0 42 .5 ID MI .4 42 N a N I f- 4. 42 s-I C)
N 42 5.- 55* 54 a .3 I 42 42 42 - 42

a 0. 0. 4 42
5 4-5 4 - 4 4 2  14 4) 0

4 2 . 5 4  44 20  42 42 42 42
0 . 4 . 4 4 2  .2 C O  0

S 0 _ S 0  42 0. 42 8 2 4 3  42
4 2 - 4 2 -4 2 5 4  42 42 0 . 4’  0

I 0 0 4 * 4  42
50 42 0 . . . ~~ 5)

0 0 O I ON 4 2 5 4 C 4  0 UI 0 0 5 40  82 42 4
.4 4 2 5-  451 5-I 4. - .4 Cl 42 42 42

0 0% s 0
4-4 0* 4 3 4 4

1 2 .  5 42 4-. 42 5 4 5 4
< 5 4  5 4 4 4.-. 4-s 4 2 2
4 2 0 *  5 42 4 2 .  N 0) 42
0.42 a 42 O~~ 

CI 0
5 42 (.4 5*4 Cl 4 2 ( 1 )  0 5
a (1) 0 - • - •  42 0 4 2 1 2  .4 5

0 0 5 4  5-4 *0 .4 sA 0 5 0 0 0 0 0 4 53 a 4 42
.4 42 42 UI 42 a 42 • N 0 42 42 42 4-I S

• 0 . 42 42 ( 1 5 4 3  4 5
a .3 .4 .4 4 <  ..3 S

4 3 4 2 4 * 5  4. . 0 4 2  a I-. 42 42
4 . 4 2 4 .  5 3 . 3  U 4 2 4 3  . 5 3
0 4 2 1  12 4 2 4 2  a O~~ 

4
00  4 0 4 2  42 . 4 4 2  Cl 5 0 )

42 a (.30 .‘ 42
4-4 42. 42 . 4 5 4* 4 5 4  4. 4 4 2 4 2

0 0 5 4 0* 4 2 5 4 5 - 1  4 .34’  ~ a 4 2 4 2  42
5 - 4 21 1*42 52 52 42 43 0.

0. 4 2 _ 5- 0 a 0
4 2 0 3  5-3 4 2 4 2  42

4 20  5 4 2 4 2  0*
0 O~~

• 0 5 0 0  5

a 42 —4 —4 5)
• 0 a 0 . 4 2  42

4 2 0  (.3
4-. 5-4 0 0  4

‘0 42 451 42 5 4 *0 5) 0 4)
5 4-. *0 42
a 05 N

0 4 2  0 43
I-. 4 2 4 2  0 0
4 - 

0 0  0 5-2
0 0  0

42 0 .3
42 0. 0 2 4
2 < 42 4-.

42 43 0 f
4- 53 42 0 I-
4 0 43 5-) 42
42 42 4-. 0.

0.
- ‘* 4- --

- (I

S - —



_________________

42
42
I,

a
5
aa
S
a
a .30
a 4
a 0
S 0

5-3

420
4 2 0  42 ID
4 4 0*0

0 44 4 2 . 4  01 4 2 .
42 43 42 4-4 0
5~ 

2 4
5 42

4 . 4 2  a
42 a 4 20
0. 5 0 N
1l a 42 N O

4 4-4 a 4 .0  42 4 2 -
42 a 42 54 0
0 4 4 0  a A.

42 42 .3 42 a
5.- 0. 42 a

42 s-s 42 0
42 42 5-4 42

42 4 0 0 0  42 4-s O 4 2 0
4 00  8s -5 *4 0 4 - 5 0  4 *4. 42 4 2 4 2 .  5-I .3 4 20  0
0 42 4-. 4 2 0 0  44 0.
*4 0. 83 42 .14  4 5)

42 42 42 4-s I-I
- 0 8 2 4 2  42 < 0°

50 ..s~~~~~ 0 4 - O  4 2 .3 0  0. 4 . 0 . 42 4 20
54 42 4 4 5 .  42 N 5 42 4 0 5 .  < N O

- Z 4 4 2  2 0’° • a 0 820 4 2 4 20  4 - 4 4 2 .
— 4 C) .-. 4-. 0 a 0 0. i. 4 N
54 I— S 5 4 42 42 54

- 8- 4. 020  a 4-s 4’ 0. .4

0~ 42 1 . 4 4 2 0  42 5-5 a 8. ~ 4 0.
01 5 ) 4 2  02 4-s O 5 0 4 2 4 5 -

42~~ 4 2 4 2  4 4 4 2 5 4  a 42 5 3 4 2 4 2  0 5 * 4 0
42 0. 42 . 0 2.  a 42 0 0 2 - 8 1*4 0
0 (13 0. 4 0 a 42 4 2 0  4 2 4 2 0  4 2 4 2 .
4. 0 4 2 . 5  0 4 2 4  42. 5-1

4 2 4 4 0 5 5  4 4 0 4-. N
2 04  S 8) 82 42 *4
42. 5 5 4 2  4 2 4 20  42
4 — 4 < 4 2  42 0.

-~ 42 .3 .3 - I 4 0  100

0 5, 0 1 0 .0  43 Z 4 2 0
0 0 4 2 4 2  42 42 0.0 030
4-5 42 — - 4  5- 0) 42 N
S0 0 42 4. 0
0 4-. Z .0 0 a 0 *4
(-I 2 42 MI 5 14

4-. 42 • a 42 4 5 -
42 4 2 0  0 5 0. 8 2 4 2  0 20

4 - 3 0  42 5 42 4 2 -
42 4 2 5 2  2 5 4 2 0 . 4  4 0  0. •
42 48 .  a 5 3 4  4-. 54

O . 3 4 2  0 a 0 4 4  N
0 — 0 5 4 2 4 2
4 2 5 - 1  42 4 20  - 5
4_ •  4 2 4 1  4 2 0 1  .4 4-. 5 3 . 4
4-3 5- 2-5 2 42 2 4  42
4 2 5 4  4-2 5-4 42 8 .0
43 4 2 4 2  4-1 0 . .

4 2 4 2 4 .  42 1. 4 20

42 0 2 4 2 4 2  43 42
54 5 5 4  5 5 54 5 4 - l .A. 0 0.

. r— a • r- a Z 42 5-I 42
5-- 5 CI 5 5 0* 5 42 4 2 0  f-I 0 53
• ID ‘0 • S 5 .4 5 42 (2 42

C - 01 421 a a a a 2-5

4- ID 05 05 * 4 2  a • 2  S a 42
o 0 0  5 4  5 5 4  5 5 —

-e ( . 353  a 5 ~ a a 5 5  S S

4 2 4 2  a S a S a
C 42 < 4  5 4 2  a 5 4 2  5
0. 4 . 3 5 2  . 4 - 2  a 5 4 - 3  a S
4- — a l-s a S I-. S S

• <  ~ . <  a - a
N 54 . 4 2  5 5 4 2  5 a
— 42 5 42 5 5 42 a

5* 0 5-- • 4 2 5 - a S Z N — I S
‘0. — 5*4 5 0 0 5 0 e a
— 5 1 45 ,  a a ~~ 53 S -

0 42 a t f l 42 .. * 4 3 4 2 -S
0 5 4 2 4 0 5  • 4 2 6 0
55 5 4 - 1  Z a  5 4 - 2  4 2 5

5 > 4 2  • a > 0  .
C. 0 1 4 2  a 4-3 83 5 a 4 2 8 3 *
— 42 0 —4 • —5 4— (3 • S — 4-. (3
L ID O U  5 1 < 4 2 .  a 4 4 2 5

— 5--. 4 2 C  a L ) 4 2 < a  a L ) 0 4
— 42 • 0 5 0 . 4 2 5  a 0~~0 . 4 2 .

42 42 • ~~~~~~~~ W S  S

- ~~~~~~~~~~~~~~~ 
—~~~~~~ 

~~~~~~~



- - -5——S—-- ~~~~~~~~~~~~~~~~~~~~~~~

•

0 0

S . - a
• 0 0  5
a a
S a
S S
S S
a a

0. S S
4 2 0  5 5
5-I - S a
f-s o . -
42 4 2 4 1 *

0 0 4
.4 45* 4)

42 42
42 0 0
4 20  5-4 .4 N O S e
0 ) -  8 2* 4  4 .  4-4 • 42 42
.30 42 4 2 0  4 0 .4
4 42 0 4.

S 42 4. .. a 42 U)
0 S 5-4 42 o o  a 0. 42
0 5 0* 4 2  5 42 0

5 20  • a .4 - a 0 .3
( s N  .5 a .4 5 C) 8.4 ) .  5 4 4 0  4- 10 42 5 0
4 2 0  42 a 42 42 U) 5 0 O N  4 20 * 0 0
O 42 a 0. 4 4 s 0  5 54 f • ID 50

O a 55 42 • S 42 0 4.1 5-4
5-5 a .-s 0 a 0 42
I-I ..  2 42

.00  42 42 - 5 * 4 5 4  0 s-sI_s e 45* 4 2 4 2  0 .2
4 2 .  0. ~~ 1 .0  41 .4 42 42 42.
4-4 .4 42 42 5*3 42 0.
02 0 .1 0. 42 0 0 40

4 2 0  5-4 53 55 54 - 5-S 5-1 ‘ 0 04 2 0
0 0 Z 0 I. 0 3 .  42 424 .  .3 s-s .c 0 0  Ill 5-I

4 20  f _ s O  8. 4’ 4 42 —0 0  4 a 42 I-. - -  a I f-s4 5 4 .  42 42- 01 42 a 0 4 2 0 4 5 3  42 4 2 4 * 4  5 2 44.4 . .-’ 0 0  ID a 42 0. 0 >0  42 5 - 5 4  5 4 42
4 4 2  42 5-5 42 • a 4 4 2 .  4 2 0  42-5 5 .2
42 0 .  4 2 4 2  0 a 42 f-s 53 0 42 5 42.

5 4 4 2  82 5*1 5 42. 44 42 4 0  5 04) (11 U) 0. a 4 ... a 42 42 42 0 N 0
4203 0 20  I a 42 4’ -0 - N 54
0 4 2 0  8 3 4 2  8 . 4 2  N 5 53 a 0. 0 N 40
.342 • 00 05 -  42 a 0 4 2 0 0 0 5  5 30  5 4-4

4 .0  42 5 4  - 42 0 4 2 0 2  4 . .  4.
U) 42 4 2 4 2  42 42 0 0 0  .3 04 1 1  52

42 N 4’ 42 . 3 .  5 0 0 4  42
82 42 s-S 00  42

0
2 0 4-3 42 42 0
54 0 • 42 42 0 Ill 0 05- 104 .  N — (1) A . . 4  0 20  .2 -0 4. • .4 Cl
4 2 0  I I-I 42 03 • 42 0 Cl 42
82 0 0 0  4-. 4-4

a 0 3 0  .0 (I) - . a 42
S 2 5- I  0 42 4 2 4 2  a 4

42 5 0 42111 5 42
. 20  42 a 5-_s a 42
0 0  4-. a 4-. 5 42

42 a 44 2 . 5  (0 .4 5 03 0
4 4 .4  4. a 4 . 4  0. a 0 0 0 0 0
42 42 a 42 4-. 4-4 a 42 • N 0

• 0 1 0 2  03 a 0 4 42 43
S 4 2 1 4  2 a .3 *4 .4

0 - -  4-s
42 5) 05-
1 2 0  5 -N  42
4 ’ .  53 4
.00 2 8)
O 0. 2 .4 5-4~~~~~~ I4. 42

42 .3
0 0.

42 42
4 20  a . . a
4 2 .  a 4 20 5  5
l.a 5
545 a 5 2 .4 .4

a a 0 *a a
5 5 I-.
S 5 IC
a - a I-.
a a 4)

— S
4 - 14 2  4-
530 4
4 -3
42_ 4-. 2
0 4. 42 0. 0
4 - 4 2  0 4 4--
15*0 42

4. 53 42
4 0 83
42 42 I.
82 42 42
0. ~ 0
0 2 42

- I - - - - -~

_ _ _ _ _ _ _ _  _____ ____- ---—- - ~~
—- — — - - -

~~~~
- - S  - -~~~ - - - - - - - -5 - 5 -5 — - - — 



_______________ - 5

APPENDIX 5

INVENTORY FORMS 4474  AND 4474-A

UNTE RMEYER DAM

l- - S - -
- - - -.- 

-- - * - ~~~~ — s - 55 ~~~~~~~~~~~5



r~ 
5- --- 5 -5 —---- - - - -- --- - - 

—I’

G E N I R A I .

il l (UHI) If lot ~ioc in PCCPWfl S the invc nIofy orda ni s in Ihe Untied States und c( thc rcquiicrncnI~ UI the NSIIUAI I Prog,s~n I~ir ~ ~ ~ 
I1i 111 ~UU & 11~ 1 RFGION ANt ) I

~ Inopc clion of Dams. P.L. 92•367. All flems 0(PaH I ~nd P~,t II ~Linci 0-9) mia l be cs mpicted ao in~i:uctcd bclow prifll - 

~ I K 18-21 . CIVI l Wo tkt Ifl (( ISII%iIlIOfl
r ICO dl)II fl~ (IV 15* (Ak Of pencil. Foi lc t Ier 0. 0. and s. wr Ite 0. Z • ~nd I. Ii~ii~ 111 t R IV IH OR SI H UAM I

Ifldi~j It~ ~s Ir,bul.ory 55) r Ivs~r f l Jff l I~4J

Vi l e only one lellef Of num etal in cach space;do no, uoc mole le t le t i  than blocks sh owed lot an Item. Do not gbbfC Idts~ 110 11.111 l If t NI A RIS I  I)OW N~~I I~F
I I  I. Le~vc one ipict beiwee n WO (4S and no space beiween code itt iers . wIii.:~, ~.Ifl bs~ Itst ~j t~d t~n a ~s~fli~tj I ii

II~-It , 119 I Ul S I~.N(i I I-tOM I)AI
n all t e ll er codc i or word enhfl ef place (its, leuten Ifl lert block of rield. In wo,d fields any alphabetIc . numerIc or ~ 2C4Ia I I t s ~III I~GI I~OI4tII ~ I ION : I~nl~,
ar c(er may be entered. I-or a.H numeri ~al entr ies. use un ly numera ls piactn ~ the lait digit of numbe r in the right block of
:tJ . including tta il i~g zeros. Do no, includc a decimal poi nt! In ficld~ where decima ls are requit ed v a lue s are to be placed around
e deCimal po int pr i nted on the form.

I tem 1 2 11 1YPI- 01 l)AM : I nter
:ave blank ihosc spaces where item does not app ly. e g.. do not write “N/A ”. — “

. “ None ” , etc.. unle ss instructed to do so by
*echfiC Inslf UCi )Ofl L Use the rema rks line wh en additional space is needed for an item , or to clarify in entry.  Preface each remark IA RTH — RL
m th the item number. (Sce Item Il28Uur 115611 i nstrU ction s ) ROC~ l IL L . - LR

GR A V I I Y  Pt

- PART lti.-m 122 1 YEAR COMPLLIED: I
em 1.11 IDENTITY: The Division Engineer will assign and conirol the ident ity for dams in the siatei for which he is respon- yc~r can be deter m ine d. notc th is I
ble. The f~ s i t w o cha racters of the identity will be the two leiter state abbreviation in accordance with Federal Intormatm un lts.nt l~3 l ptj R POsLS: Enter one

roccs sm ng Standards Publication . June 15. 1970 (l IPS PUB 6-I ) . In case s where a dam is physically located in two or more should indmcj tc t h e  relative dec rea
a t es , one state wit) be designated as the principal state for the Identity. The Last f ive IS) characters of the identity will be a
;quential numbe r assigned to identify dams within a state. IRRIGA lION

IIyuRoLLu~rRIC - H
LINE 0: I-LOO t) CONTROL - C

tern 1 2 1  DIVISION: Enter the three (3) letter office symbol for the division making the report in accordance with A BBR Item 124 1 STRU( TIJRAL HEIGI
tcpo rt Code . Appendt% B. ER 18-2-I, Civil Works Information System ; e.g., NAD . ORL) , SWD , etc. vertica l distance from the lowest I

11cm 12 51 HYDRAUL IC HEIGH’
ocatlo n: heigh t of the d.mm with respect to

at the downstre.m m toe of the bin
em I i~ STATE: Enter two (2) lette , principal state abbreviation in acco rdance with l’IPS PUB 6-I. dde limit of the barrier to the ma

le rn I IICOI’N. TY . Enter three (3 ) digit county identif ication in accordance with lIPS PUB 6-I.
t ern , i (-t)NG 1)1ST: Inter one (I)  or two (2 ) digit number for congressional districts in which dam it located. Impounding Capãbmlitie~:
cm 9 - 7 . and ) s I (Use second location for Stru c tures s ttuat cd in more than one state - )  -

Item 1211 MAXIMUM: Enter th
‘ tern I Cl I)AM NAME: Enter official name of dam , Do not abbreviate unless the abbreviation is a part of the official name. t he ma\tmum att .min~blc water sit
For dams t hat  do not have a name . Creat e a name by combining the tw o (2 ) letter state abbreviation plus ‘N O N A M E” plus a lient 127 1 NORMAL: Inter the
ac 4 mientl a l number, ig.. i f two dams In thi State of A labama do not hays names , they would be named as ALNONAME I normal retention level, includ ir~and ALNONAME 2.
tern 110 1 & It t  I LATITUDE ANt) LONGIT LJL)E: Enter the latitude and longitude in deg ecs , n im nu t es and rent hs ofa min ute. Item IZIAI CORPS OF ENGLNI

A l t  geographical location items pertain to dam as its masimum section. t he dam Is geographically located
Item 1111 ILl P01(1 I)ATE: Enter the one ( I )  or tw O (2) digits for day, the lust three (3) letters of (be month and a tw o(2 )  swr etc.
digtt year (e.g.. 1 2 JAN74) in which the data hat been revised, updated or otherwise changed. Item’ 1275 1 OWN ERSHIP: Lntt

Corps of Engineers.
Item 127C 1 II DE RA L LY RI- C

- 
Item 12701 PRIVATF DAMS (

Item ~i I j  POPIJIA R NAME or l)AM : If (other than ttse official name of the darn) in co mmon use, enter the name in thio I tern 127L I .\SS ISIA NCI- BYJ
space. Leave blank if not applicable. v ia l Assistan ce ; B b r  Btitli tec h
I tem h a  I NA %tl .  or IMPOUNL)MENT: Enter official name of lake or reservoir. Leave blank if re servoir dnea not have a name- Item 1279 VI- RIl I( AT~~M:

I - Ii ~~~~~~ 
Preface

ING BA SIN 

- - - - --5 - .
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~
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I 1111 2.

Insenil of the Natmonsl Propam fp: , ~ ~ 
liemit Itt I & lieU RFGION ~ Nl.) BAS IN : I- nter two (2) digit num bers (or Itegion and bas in in accord ance with Appcndi~ C.

tkted as instructed below. Print - I IL I 8 2- I . Civil Works I nimi rmnatm on Sy%l~’nt.
lt~iti Ii’ C RlV I-IL OR StREAM Lnier utt I~mj l ,sjntc 01 river or str eam on which the dam is built. If stream is without name.
indi ~j i~ is t r mbu lj r y  t o  rivel nj incd. e g .  IR-COLORA DO . If oft s t rca m ii , enter name of river pius “Oh I STR L A M’ .

r an it em. Do nob abbreviat ,~ ‘ifl Ikili h a l  NI ARI SI l)OW NSI RI A M (Ii Y IOW N-V II LAGL l itter ihe nearest downstre am ci ty-t ow n-vi Uage of sod , use
wItt ~ li can be lu~j t~d ,mn .a ~tc iw raI mm ta p.
Itc u i l 114 1 IS IS FAM I I HOM DAM - I flier di~ian~e (ruin tLmiii to nea rest dow nslrcam city-town-vill age to the nearest n~ilc.

alphabe tic, numeric or special Iieni 120 1 l’Ol ’l il A I ION: I nt er IM.t )Ul.it ion ui c ii y - iow n-v i llage g ive n in Item Iii I- number in the right block of
uircd value s ate to be placed around II NI- 3 -

Item 12 i I 1 Y PI-  Oh 12AM - Inter  iwo (2) kit er codes , in any iir der, to describe type of dam.
etc .. unless instructed to do so by
larify an entry. Preface each remark EARTH - RL BUT) RLSS - CB OTHER - OT

RO(K1 ILL. - LR ARCH - VA  (Dew rtb e “ ot her ” In remar ks )
G RA V I I Y ~~ MULTI-ARCH - MV

Item 1221 YEAR (‘OMPLE fED: Enter year whe n t h e main dam struc t ur e was completed and ready lot use. If only appro stmate
the sta tes  fo r whi ch he is res pon - y ear can be determined. notC t h is in remarks.
lance wtth Federal Intormatm o n Item 123 1 PURPOS ES: Enter one (I) let ter eodcs t h a i  describe t h e  purpo~~s for whic h the reservoir is st ied The order entered
iically located in two or more should indicate t h e  relative decreasing importance of the project purposes. 

~~OCK OR SMALL
acte rs of the identity will be a FARM POND — P

IRHIGA IION I NAVIGAIION - N DEBRIS CONTROL 0
IIYUROLLU-rRIC -. H WAT ER SUPPLY — S OTHER - C
I LOOt) CONTROL - C RECREATION - R IDesc nbe “other ” in remsrki)

port in accordance with AB BK Item 124 1 STRUCTURAL HUGH I : Enter, to the nearest toot , the structural heigh t of thic dam which is defined ii , the owe
L).etc. vertica l distance from the lowest point of foundation surface to ih~ top of t he dam.

lmcm 12 51 HYDRAUI IC HEIGHT: Enier, to the nea rest foot . ihe hydraulic height of the darn which is defined as ; the efT ective
heig ltt of the dam with respect to the mua~ ibnumn storage capac ily , measured from the natural bed of the stream or watercourse
at th~ downstre am toe of the barrier, or if mi tt not across a stream or wate rcour se , the height from th e lowest elevation of the o ut -

PUB 6’I dd~ limit of thc barrier to the ma~ imum stora ge elevat ion.
116- I.
rhmch dam is located. Impounding Capabilities:

Item 1211 MAXIMUM: Enter bIte acre feet for maxi mum storag e w hi h is defined as : the total storage apace in a re servoir below
is is a part of t he offtcta l name. the ma.intum atuinable w a t e r  surface e lev ation, including any surcharge storage.
Isi t io n plus “N O NAME” plus a lt en i 127 1 NORMAL: Enter the acre feet for normal storag e wht~ht is defined as : the total stora ge space in a te se rwou below t he

be named as ALNONAME I normal retention level , including dead and inac ti ve storage and excluding any flood control or surcharge storage.

ecs , minut es and t enth s of a minute. Item I2Th1 CORPS OF ENGINEERS DhSTR1cI:~ Enter the three char acter Corps of Engineers ABBR report code in whic h
the dam Is geograp hically loca ted , in accordance wi th App endix B, ER l9’2’I,CivU Wo rks Information System, e.g., NAN . ORH.ters of the month and a two (2) swr etc.
lt~m 12711 OWNERSHIP: Enter N. for Non’I-ederal:G , for I-edc ra l Gov ’t. Agenc iesut lmer than the Corps of I ngmn eert .C for
Corps or Engineers.
I te m I2’CI I l D E R A L L Y  RI:(;Ut Ali t): Enter N b

_
or No; Enter Y for Yes .

I t em ~37u~ PRIVAT F DAMS QN I- Lol- :RAL LAND: Enter N for No: Enter V for Yes.son use, enter the name in t his I tem ~27Ep AsslSlA NCI-  BY SOIL CQNSI- ILVA 1 ION St RVICE - Enter N b~ r None; I b r  Tcc hn mcal A sarstan ix , I- for l- m nj pr
- cma l Assistance; B toe h u h  I eehni~al .jnd I inancia l Assis tance.I if reservoir does not h~v r a name. I te m 1279 VF .R It l (AT IO N:  Date bl ue data was v~rtfic d as bein g compl e te and correc t. Enter date as descr ibed In Item 112 1

LINE 4:

‘~~~~~~~~ : Preface remarks w i t h thic k - .  m. mi pe rtains , 5$ . ,  22~~RIGINAL LY CONSTRUCTLD
I N G  ~ASIN. Only one reui ~ • 1 for PAR r I rein . ~s

-5-- - -_  - - - _ - -
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PAR T I — INV ENT OR Y OF DAMS ~N THE UNITED STATES
(PURSUANT TO PUBLIC LAW 92-367)

See reverse side for instructions.

021 0 3 0 0 4 0 0 5 0 060 07~1 0 8 0  0 9 0

DIVISION ~ COUNTY 

~ 

~ [COUNTY ~~~~~~ NAM E

• IDEKTIFICATI~~’4 6 9 ‘0 1* 12 13 4 lb I t ,~~.1 ‘~~~~i J . ’~~~~~~~~? ~I~4 25 26 27 28 29 3C4, 31 32 33 3 35 36 37 38 39 40 4 *  4 Y I~~1~44 45j44 47 48 4~j SO 
~~~~~

~~~~~~~~~~~~~~~~~~~ 4 L I  I t
_ POPULAR NAME

hDEHTlFICATI ~~~~4 - — _____________ _________ ___________ _____ _________ _______ —
(Continued) a a t~1Ti ia l3{ ~4 isJ t~ Ii lB *9 20j 2 122 234!~~

2
..
S_26 27 28~~ _X~3l 32 33_34135~36_37 38 39 40I4~J42_4 44 47 48~I~j 5O 5 * 1

_ _ _ _ _  
i I I 1 1  L__ 11 

- 
I .° ~~~~~~~ ~~~~~~~~~~~~~

1151 1160 0 1 7 0

RIVER OR STREAM cI~~~~~
L.OCATIOH 8 9 1 0 1 1 1 2 1 3 1  I 16 17 *6 19 20j 2 1 22 23 24 2 26 27 2029 3 0 3 t 32 33 3 3S 36 37 38 39J~~~~4Tj 4 

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

~~~ ~1~i+1 H Mt H H I H u ll I.L ~0 2 1 0  022 0 023 0 024 0 025 0 026 0

Y E A R  STRUC— HYDRAULIC IMPOUNDING CAPAI
TYP E OF DAu 

PL ET ED 
PURPOSES HE~GMT HEIGHT MAXIMUM

STATIST ICS 

~~~ 
t oj i f 

2~~ 3~ 
4j 1 116111 ‘6r 

~i; ~
P5fl27fl29fl3i2 $j ; ~ it i; Z~~~~~~ 

~i;i+i~ 
‘1

- 

0280

REMARKS

REMARKS 8 9 *0 l b  * 2  13 1 4 1 5  i6 l7j i8 [ ~~ €IiI~2212312 4 2sj ~~ 27 28 j29 30 3* 32)33)34j 35 36 37 35 39 40 4*_ 4~~43_4 4 4 5 4 6  47 48 49
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IDENT ITY

r OF DAMS IN THE UNITED STATES NUMBER

r TO PUBLIC LAW 92—36 7) 3 

~I’ 
1:!

he side for instructions. 0 C’ ~2

090 1101 0 1 1 0  0 12 3

LATITUDE I LONGITUDE REPORT DATE -~~.

NAME (North) (Wi’i,I)

32 % 40 ~~~ 4 2  

T ~1~! ~
r’i5i5tri

~~t~ ;r3 ~
I!
~Hh7~ *°i:’i~!

I NAM E OF IMPOUNDMENT

X~~ 32 33 34!35~
36 37 38 39 40 4lI 4 2 4  44 45 46 47 48 49 50 5* 5_53 54 55 56 S7 58 S9 6 0 6 l 2 63 64 6S~~~~~~~~68I69!7071t72 7 3 1 4 7 5 76 77 7B 79 8O

II:::I:L:::::::~~ 1~i~ Yj ~~~~~L A  
~~ li_I____

0 180 3 1 9 3  320 3

AM NEAREST DOWNSTREAM POPULATION 
-

CITY — TOWN — VILLAGE - - -

B 29 30 3*  32 33 3 35 36 ~~ ~~ St 4 43 44 45 46 47148 49 
~~ I’~~~ 

5~~s~ 54 55 56 57 ~~ 59 60 6*  62~~ 3 64~~S 66 69 70 71 ~2 73 74j 75 76 77 78 79 B~~I I I I I1 1HH . t PIE u~~~~c4 I I I L ‘
230 024 0 025 0 026 0 027 0 027A 0 12 7F 0

HYDRAULIC IMPOUNDING CAPACITIES CORPS 
— 

~~ VERIFICATION “~~ • •_)
POSES HEIGHT HEIGHT MAXIMUM NORMAL ~~ GR ~~ DATE ~~- ~- I

(If) ~ .‘ — j .-~
-
~~ — u. s DIST. a ~ ~ DA NO YR --~

-
~~~~~~

.‘-:-~~~-: -. ‘.

- 
_!~I~J_ !_~~?.~0 / 6 0  LI7 I~~[ 11

• — — — — — ~ 
28 ~

REMARKS 
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PART II — INVENTORY OF DAMS iN THE UNITED STA I’ES
(PURSUANT TO PUBLIC LAW 92—367) -

See reverse side for instructions-

329 0 130 3 331 0’ 0 3 2 0  033 0 034 0 035 0 036 0 337 0 038 0

CREST L. 
SPI LL WA Y I VOLUME OF DAM 

POWER CAPACITY 1

i DT H M A X IM U M  (C)’) INSTALL E D PROPOSED ~~~~LENGTH
(Ii) I ~ (Si )  DISCH ARGE (MW) (MW) a (I t)

(.. l .s) 
_____________ ___________________________ _________________

3* 32 33 34 35 36 37 38 
I z 

_______

STATIST ICS 
mm 9 l O U  i2 13h4 

___________  ________  
________________  __________1920 I 22 23 24 25 26 27 
____________________ ____________ ______

I 
1 ~~ I r I j3 

~
1S T1Tt~ ~41~ IH I ~~~ ~_ _ _

- -{  I I _ _ _ __ __ _ _ __ _

046 0 !147 J
— -  - ___________

OWNER ENGINEERING BY

MISC D A T A  e ’J’ to I IIU , 3T 1 4  I 16 17 *6 ‘ 9 2 0  21122 123 124 25~2~1 128 29 3013* 32 3

I 

~ 
-5±B!~1O 1~1~ TAT~ ~l N 1±~lD i~I~k~ I 

i34i35rm39n4 1i42r
~

44i’5n4’ 14811501
049 0 050 0

REGULATORY AGENCY

- DESIGN CONSTRUCTION C
MISC. DATA _____ _____

___ ~~~~~ ~~ ;‘~;_ _ _ _  
r24 ~~~26 z7r2er~~ T~~~~slr~~ T~(C o n I , n u e f l ;-

~ _____ 17

_ _ _ _ _ _ _ _ _  

~~~~~~~~u 
i :~‘!r1!~t: ~ t:t !tI1~

3T!E9~i:~ t~-~ ~0 5 3 0 1540
— 

~4SP ECTIO N — — —
DATEI ~Ah SC. DATA DAY MO YR

INSPECT ION BY

34f3 5 136 C37 ~4”1~’ ~ f4i ~~~~~~~~~~~~~~~~~~~~~~
Cont inue d) ~r;i~ ~~

_________ 

~~ 
it: ~ ~R EMARKS

REMARKS

P0 issaE N G  1 01C 77 44?4A j
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IDENTITY
DRY OF DAMS tN THE UNITED STA I’ES ~ NUMbE R
INT TO PUBLIC LAW 92—367) 

~~ 
5 ~ 7

‘crse side lot instructions. iiJ~ ô_[ô z ;
134 11 1135 11 11361 137! 11381 139 11 1140! 1141! 14211 114311 144 11 14S1

POWER CAPACITY NAVIGATION LOCKS
VOLUME OF DAM __________ — _______ _____ _______ _____ _______ _____ _______ _____ 

.. 
~~

(C)’) INSTALLED PROPOSED LENGTH WIDTH LENGTH WI D TH LENGTH WIDTH LENGTH WIDTH ;.:~~ •;•~~
•
~~(MW) (MW) d (It) (Is) (U) (15) (15) (U) (Ii) (U) 

~~~~~~~

~~~~~~~~~~~~~~~~ 
IS1491S

O

~

5I 
~~~~~~~ 

55 56

~
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~

5 s9fG0~!~ ‘2f63
~
’4I65 

~‘r’r’ 
6~~ O~7

lj72 

~~~~~~~ ___________

_________ _______ 

tl~~1 148!

ENGINEERING BY CONSTRUCTION BY

____________ _________ 36 4i f 42j 4
3 4gj gsf 46~47 

~

4sjg9

~

so)s
e 152133~

5 
~~

i57
~~~ 15~~~

0}6 

~ r2r 3r4r5r6 r’i”r170r ‘rr ‘i74i’i76r7 
ri~~

11501 Is’~ ~s2J
REGU LATORY AGENCY 

-

CONSTR UCTION OPERATION MAINTENANCE

~~~~~~~~~~~~~~~~~ ~
42j

~

2 ~~~~~ t6~~~j;j ; 5
~~ 

51j 52j 53 ~~ 
~

I59T6016’ 6

’~ 
~~~ 

~~~~~~ ~~~1154! ssl— — _ 
— — a — — — — — — a

INSPECTION
DATE AUTHOR ITY FOR INSPECTION

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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_ - ____  ______  _________  — — ____  ____  — — -

~~~~~~~~~~~ 
~
jj 3Z f ~j~

jZ.j36J3i 3Sf 39[45 

~~~~~ 

~
I
~
!
~~
f 

~~~~~ !1~ ‘~I;~
[;155f ~f~~

;151’°r ‘ri63t
~ !~

2r
~

70i’ 
~
£17 3I7i7i!1~r~

e ~
~56~

REMARKS 

—

~J!J~
9f
~0f’ ~~~ 

313T’9114’ !4i4i4i’5rt ’rrtTrTi54I5i~
i37 ri59r°r’ r2r 3r’r5r’rrri’~ri”r4r5rr’ri~

_ _ _ _  
—



PA RI II. 
Ngvi~atiun LockE

11 $ 11)1 NTITV I mci Identity per GFNLRAL INs-rKucrIo~~ on PAK I I Item 1311 NUMBER: Lniet the

- 

Item 1311 LLNCTH: Entet to ib

I tern 121 I U/S lIAR. I flier the dijot that inu%t .. low ly lelliewnit the h~zaid potcnti.a I tltil st itild o~~ uf Iii 11w duansiteatil Item 1st WIDTH: I_nu t to lii

IU/S) tesuIIin~ hum latlurt’ ut mis.o$~ iatiUfl ui the dani or lavihtws.
Item 140 1 thru 1451 Etuer the Ii

HA ZARD poii:NrIAL

I O~S 01 III ) I t ONOMI(’ LOSS

I’AI L6OK.Y 1Fslenl UI DevelnpiTh~n~) 
(L~ Ieflt of Devekiprncni) Item 14.1 QW1~

ILR_ Enter nami
It em 141 1 LNGINELRING~~Y~

3 • Low None es.pectcd INti permanent itfUetUfes lot Minunal Undcwluped to I tem 141$ ~~ NSTRU~~ IQ~11
hum an habitat ionS ,~~asiunaI stru~Iurc’ vi yu le as required.

aIricullutel

2 • Si1tné1ic~ini I ew lNo urba n developments and no inure Appreciable INolJb%t a~ri’

t han a small nutuber ol inhabitj ble culture. industry ot ~~~ ut atory A~eney~
structures) struet liresl

Item 1411 Q~SIGN~ Fntei the

I Hiph More thet~ t~w 
I~ ~C%’~I~~ 

( L\ICfl%ive 4cu~fl oi the dam It no orpanI~
comm unity. industry or indic~tC NONI.
j1~ti~uIluWI Item I 501 cQ~ SI l1U(1’IO

lion ponubili tws over the ens
I tem 130 $ ( 1(1 Si II N( TH I nler. to tile nearest lout , the crest ICnItII uI the dam ~ hich is dcltn~d js . the tota l hort?asnt ” lion responsibilitie s over the CtW

distance measured alunp the a~Ss at the ~levjtiofl of the lop iii dam bclWcefl abutments tit ends ni dam. Note that thts tn~ludt% Item 1511 0P~ RA~1~ N.j Inn

tpillway width . powerhouw Ws’t toflt . and fljvt~âtiOfl locks where Ih~y lorm a cont inuous part iii the dam ~aler rel~tn~n~ 
5tfUt~ etifitrul. Of SlItVeiIlJflCi rc%pOflM

iUtC Detathed spit lways . locks. ants puwerhisuses shall fbI be incIud~d. a~thO!ity. opetatlonJi control C

Item 1521 MAIN rI_NANcL .,

at tway: 
0 

. 
tiun ~~ 

surveillance reepunsibihi
authoril) Ut inspection or surVt

Item I3tl TYPE : Enter liii one kttef cud~ that applies.

CONTROLLU) • C - UNCONTROLLED • U NONI • N
lion

Item IHI W IIfl H: I nier to the nearcsl loot, he width or the sptllwiay ivadabk lot dtss-harpe w hen the rewrvotr is iii it~ ma’i’

m u m  designed water IusSace clevalson. Item ~S3 l bY :  Entet 11w nIl

I memo I I’ I MA XIMLIM DISCHARGE : Enter the nu m ber of cubt~ led per second w hich the sptllway is capable of djscharpin~ tnspeCilon has tech pcrt mmrmflt ’~

when the reserv oam is jI its mna~ imnum deStIned wate r sts,Ia~e elrvia lwn. Iieti~ 154 1 DATI I IliCt 111Wp -
whe n the inspecuon was pt1m~

V o l u m e  of Dam: Iteimi I ~~l AL ITHORI I Yi~
c.t.d In Itsilt $S3 1 s~

.,

liens $34 I VOL (‘MI (JI UAM Enter the total nunt jet of cubic yards occupied by die maw,iialm uwd in the dam flrMCtsfl C. II
.

volum e it t w çs.imsle mai~rta1t a known, ~tsIer in remarks. Include purtiont or powerhouses, lucks and spiliv ays only if Uucpral

~ m Ih ihe dam and requited lot siruciural it~bihty.
tacit’ 35$ ALM Ris~ ~~

Puw~r Ca pacity: ~.y eaiihl’tll Only mile Remi

Item t i l l l~s ’s l  Al II Enter initalled capacity to one tenth I t / tO)  Mepawalt al ot’ 11w tepist s dali
I 1Cm ~.s. Pt( i’fl’OSI I). Lnter the future additional capacity peoposed to one tenth Il/ $0) Mepa w iat;.

I

- ,  ~~~~~~~~~~~ - - - -~~~~~~~~~~~ -~~~.-- rn - _ _ _ _ __ _ _ _ _  _ _ _ _



Navtpatiun Locks:

Item 1371 NI,tM BI_ R: Enter the numbe, ofes isting navigation lucks for ISle ~t0~1Ct .

Item 13s1 LLNGTH: Enter to the nearest foot the length of the nav igat ion lock.
that emmitltl occur mu tie tlmis nstrs’ant

Item i3s~ WIDTH: I_nt~r to the nearest foot the width of the navigation luck.

Item 1411 thna $45 1 Enter the lengths and widths of additional locks.

It ’ONOMK’ LOSS LINE 6:
(I~ tent uf~~~eluomcni) Item 1401 OWNER: Enter name of owner. Abbreviate as necessary.

MinumnallUffikwluped ~ 
liens 1471 LNGINEE.RING BY: Enter name of organization that engineered the main darn structure . Abbrevt~te as requir ed
Item 1411 CONSTRIICI’ION BY: Enter name of construction agency responsible for conhlrtaction of main structure . Abbrc

mas ’casiunaI Stills mutes vi
.igrtc ta liurv) stal e as required.

liNE 7’Appreciable iNotable agrt~
culture. mndusisy or Regulatory Agency :
St ructures)

Item 1411 DESIGN.; Enier the name of the orgianuzalion ulhel than the owne r hav ing rcgulahsr y or app ruva l .auihor it y iiiet the
F ~ecssive lLstt’nsive design 01’ the dam. II no organization other than the owne r ham regulatory or approval authority over 11w design ul Ilk dan,
com munity, industry or indicate NON I.
agriculture) Item 150$ CONSIKUCTION: Enter the nam e ol’ the sirgaflsZiaimun 0t h_er than the owner having teguI~t~ ry ,iuihmmriiy us mnspes-

helm is dclirn’d as , the tt iia l hurip~nij l 
lion responsibilities over tIme t’i)fl%truct iofl ui tIe dam. If III, imrgani?ailt)a tither than the owner ham regulator y auihawsiy SW ln%~~~ ’

ends of dani. Nut~ tha t this includes 
lion responsibilities over t he consitut t ion of tIe dam indicate NONE.
Item 1511 QPE RATION: Inter the name of the organization other tltj n the owner having regu latory j uthuriiy. mqeralomna l

Part iii hit dam w. ats r re talAing sltut~ control, or surveillance responsibilities over the operation ut the dam. II no mirganizat ion umliet t Itan th~ owner has regula
aut hority, operational cont ro l or su rve t llanes ’ rcspunsibtlittcs iwer the operation ill the dam inditate NONI
Ite m 1521 MAINTENANCI I flier the nam e of the urgimnuz.ation uthCr tha n the owne r having regulatory j uihority or
tion or surveillance respunsibililies over t he maintenance of the dani. II fli t orgafli?at iimn oilier than ihe m,w ret has rcguIatut~
.sulhtmm tt y or inspection tsr surveillance wvpunsub.lmsws twcm the mis sintenanee sit the dam tndtcate NONI .

IINI 5:
NONE • N

)umrpe w hen the reservoir is at its math’

the sp illwa y is capable o(dtsehaarging 
Item 1511 !L Enter the nam e iii lIe usganisalisin that perlornsed tIe last ~ Icty inspestimin %bbrevute as required II miii

tl%spvettiifl has been periiirtned enter NONI .
Item 1511 1)411 : I nier the m ine III sir two 121 digits liii uLa~ . ihe I,,st three 13) leiieis ul lIe tainni li and a t w o  I)) di g it year

whe n the inspection was perlnritwd II nut .mIsplieJhlV. leave bI~nk

I metti I fil A L$THORI I Y I OK INSPI 11 ION • I nlet t h e  legislative or reguLatut ry .auihmmrtt ~ Imir 1e, Ismt n u ifl g 11w mim%liCs t uio m di’

Itertals used in the dam structure. If cs*.d Sn Ham III) • ~~,,  p.1.. 92.307; Dlv 3. W.t~ Cod.. St ata of C.ltf; ER I I *04.100 : sIc.

kicks and sptllways only it integral . I lN I 9

h e m  15.1 RI MARKS.; Pr~fac~ remarks wil l i the item numbe r lii whieli it Per~~~ e.g. . 34 100,000 e.g. cone. 475 ,000

c.y ~a5tImtIlI Only tine Remarks line shimmuald be saws) i~sr PAIl I II remarl,s

Ispsirt date.
Meg aw at t . 
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