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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE-2D & CHESTNUT STREETS
PHILADEL PHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-N

23MAY@,

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

APPROVED FCR PL2tt TELEASE,
QT3 S IR A ?"‘:‘— e
Dear Governor Byrne: DI\)T‘\‘BUTION U"‘L;W“ | |.|’J.

Inclosed is the Phase I Inspection Report for Lake Windsor Dam in Sussex
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual 1inspection, available vrecords, calculations and past
operational performance, Lake Windsor Dam, initially listed as a high hazard
potential structure, but reduced to a significant hazard potential structure
as a result of this inspection, is judged to be in fair overall condition
and the spillway is considered adequate. To ensure adequacy of the
structure, the following actions, as a minimum, are recommended:

a. The following actions should be initiated within six mouths from the
date of approval of this report:

(1) Remove debris which has accumulated in the spillway discharge
channel.

(2) Investigate the operating condition of the low level outlet and
repair if necessary.

(3) Provide safe access to the control for operating the low level
outlet.

(4) Repair cracked and spalled concrete in the spillway structure.

(5) Repair deteriorated or dislodged riprap on the upstream face of
the embankment and at the downstream toe of the spillway.

(6) Repair eroded areas on the embankment of the dam.

b, The following remedial actions should be initiated within twelve
months from the date of approval of this report:

(1) Perform additional investigation to determine seepage conditions
through and under the dam, the engineering properties of the dam and founda-
tion, and determine whether or not conventional safety margins exist under
more severe stress conditions than those observed during the inspection, and
what modifications may be required to achieve such safety margins.
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(2) Properly remove all trees and provide adequate filter coverige
on the downstream face to preveut any piping which may occur as a result &f
future root decay. @,

c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

~

d. An emergency action plan should be developed which outlines actions
to be taken by the owner to minimize the downstream effects of an emergency
at the dam within six months from the date of approval of this report.

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

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at & 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 Inspection Program will be 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,

A |

1 Incl KENNETH R. MOSER
As stated Major, Corps of Engineers
Acting District Engineer

Copies furnished: Accession For
Mr. Dirk C. Hofman, P.E., Deputy Director T NTIS GRAXI
Division of Water Resources pTIC TAB
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LAKE W1INDSOR DAM (NJ00034)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITLONS

This dam was inspected on 26 September 1980 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
pertormed in accordance with the National Dam Inspection Act, Public Law
92-367.

Lake Windsor Dam, initially listed as a high hazard potential structure, but
reduced to a significant hazard potential structure as a result of this
inspection, is judged to be in fair overall condition and the spillway is
considered adequate. To ensure adequacy of the structure, the following
actions, as a minimum, are recommended:

a. The following actions shoula be initiated within six months from the
date of approval ot this report:

(1) Remove debris which has accumulated in the spillway discharge
channel.

(2) 1Investigate the operating condition of the low level outlet and
repair 1f necessary.

(3) Provide safe access to the control for operating the low level
outlet.

(4) Repair cracked and spalled concrete in the spillway structure.

(5) Repair deteriorated or dislodged riprap on the upstream face of
the embankment and at the downstream toe of the spillway.

(6) Repair eroded areas on the embankment of the dam.

b. The following remedial actions should be initiated within twelve

.months from the date of approval of this report:

(1) Perform additional investigation to determine seepage conditions
through and under the dam, the engineering properties of the dam and founda-
tion, and determine whether or not conventional safety margins exist under
more severe stress conditions than those observed during the imspection, and
what modifications may be required to achieve such satety margins.

(2) Properly remove all trees and provide adequate filter coverage
on the downstream face to prevent any piping which may occur as a result of
future root decay.

c. The owner should develop written operating procedures and & periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.




- d. An emergency action plan should be developed which outlines actions
% to be taken by the owner to minimize the downstream effects of an emergency
- at the dam within six months from the date of approval ot this report.

APPROVED: 7//&»(13/ % %M

KENNETH R. MOSER
Major, Corps of Engineers
Acting District Engineer

DATE: A 7 %;17/4/45’/

17, SRS ’
- b Sard gl




PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE WINDSOR DAM

FED ID No NJ 00034

ID NUMBER:

STATE LOCATED: NEW JERSEY

SUSSEX

COUNTY LOCATED:

TRIBUTARY PAPAKATING
CREEK

STREAM:

RIVER BASIN: UPPER HUDSON

SEPTEMBER 1980

DATE OF INSPECTION:

ASSESSMBENT OF GENERAL CONDITIONS

<}7Lake Windsor Dam, classified as having significant hazard potential, is in i
fair overall condition. There is seepage of water and spongy ground at the
downstream toe of the embankment and erosion on the embankments. The
embankments are covered with thick brush and trees. The riprap on the
upstream face and the toe of the spillway is deteriorating and becoming
dislodged in areas. Numerous cracks exist in the concrete of the spillway chute.
The control of the low level outlet slide gate is not visible and its operating
_condition is unknown. There is essentiaily no available information concerning
the design, construction and operation of the dam. Additional investigation is
necessary to adequately evaluate the future performance of the dam.

The spillway capacity as determined by the Corps of Engineers Screening
criteria is adequate.

[

The following are recommended to be done soon:

Remove debris which has accumulated in the spillway discharge channel.
Investigate the operating condition of the low level outlet and repair if
necessary. Provide safe access to the control for operating the low level outlet.
Repair cracked and spalled concrete in the spillway structure. Repair
deteriorated or dislodged riprap on the upstream embankments and at the
downstream toe of the spillway. Repair eroded areas on the embankments of the
dam. Develop written operating procedures and a periodic maintenance plan to
ensure the safety of the dam. rﬂ

. ;




The following are recommended to be done in the near future:

Perform additional investigation to determine seepage conditions through
N and under the dam, the engineering properties of the dam and foundation, and
determine whether or not conventional safety margins exist under more severe
stress conditons than those observed during our inspection, and what
modifications may be required to achieve such safety margins. Properly remove
all trees and provide adequate filter coverage on the downstream face to prevent
any piping which may occur as a result of future root decay.

K. Peter Yu, P.E.
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PHASE I INSPEZTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE WINDSOR DAM

ID NUMBER: FED ID No NJ 00034

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: . . SUSSEX

STREAM: TRIBUTARY - PAPAKATING
CREEK

RIVER BASIN: UPPER HUDSON

DATE OF INSPECTION: SEPTEMBER 1980

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers

990 CLIFTON AVENUE
CLIFTON,NEW JERSEY

© 201-472-9366
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers, Washington, D. C. 20314, The
purpose of a Phase I Investigation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection along with
data available to the inspection team. It is important to note that the condition of a
dam depends on numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at some point
in the future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the Spillway Test flood is
based on the estimated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions thereof. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

B N L)
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SECTION 1 PROJECT INFORMATION

1.1

General

Authority to perform the Phase I Safety Inspection of Lake Windsor Dam
was received from the State of New Jersey, Department of Environmental

Protection, Division of Water Resources by letter dated 12 August 1980. This
Authority was given pursuant to the National Dam Inspection Act, Public Law
92-367 and by agreement between the State and the US Army Engineers District,
Philadelphia.

The purpnse of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Lake Windsor Dam and
appurtenances based upon available data and visual inspection, and determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for Safety
Inspection of Dams prepared by the Department of Army, Office of the Chief of
Engineers, It is not the purpose of the inspection report to imply that a dam
meeting or failing to meet the screening criteria is, per se, certainly adequate or
inadequate.

Description of Project

a. Description of Dam and Appurtenances

Lake Windsor Dam is a 310 ft long, 32 ft high earthfill dam constructed
during 1959 and 1960. The downstream embankment slope varies between
2H:1V to 3H:1V. The upstream slope is 3H:1V. The spillway is a 40 ft wide
concrete overfall structure with a 3H:1V downstream slope. There is
approximately 25 ft of boulder riprap beyond the toe of the spillway. An
18 inch diameter CMP low level outlet exists under the spillway structure,
The outlet is controlled by a slide gate on the upstream end of the pipe.
The control for the slide gate is reported to exist below pool elevation
approximately 80 ft upstream of the spillway.

b. Location

Lake Windsor Dam is located at the northeastern end of Lake Windsor
which is adjacent ot Township Roadway off Route 23 in Wantage Township,
Sussex County, New Jersey. It is at north latitude 41°]10.1' and west
longitude 74°38.4'. A regional vicinity map and map of the area are given
in Figures 1 & 2.

C. Size Classification

Lake Windsor Dam is classified as "small" based on its maximum storage
capacity of 962 ac ft which is more than 50 ac ft and less than 1000 ac ft.
The dam is also classified as "small" based on its maximum height of 32
feet which is less than 40 ft. Accordingly, the dam is classified as "small"
in size,




l.3

€.

Hazard Classification

In the National Inventory of Dams, Lake Windsor Dam has been classified
as having "High Hazard Potential." Visual inspection of the downstream

area shows that breach of the dam would cause little damage to
downstream residences which are located on high ground, however it could

be hazardous to people utilizing low lying secondary and dirt roads located
approximately 3500 ft downstream of the dam. Accordingly, it is proposed
to change the Hazard Potential Classification to "Significant™.

Ownership

Ownership of Lake Windsor Dam is by Windsor Estates, Inc., care of H. F.
Mayer, 267 Forest Street, Fort Lee, New Jersey 07025 as reported by the
Wantage Township tax assessor.

Purpose of Dam

The purpose of the dam is "residential development" as listed on State of
New Jersey, Divison of Water Policy and Supply, Report on Dam
Application No. 528, filed 26 February 1959.

Design and Construction History

Based on available information, the dam was engineered by Willis, Paul &
Proctor, Inc. of Branchville, New Jersey. Permit for construction was
issued on 29 June 1959. The dam was completed in mid 1960.

Normal Operational Procedures

No information has been found pertaining to operational procedures for the
dam.

Pertinent Data

a'

C.

Drainage Areas 1.01 sq. mi.

Discharge at Damsite

Maximum known flood at damsite unknown

Ungated spillway capacity at max. pool elevation 1911 cfs (Assumes top

of dam)

Total spillway capacity at max. pool elevation 1911 cfs (Assumes top
of dam)

Elevation (Plan elevations, arbitrary datum)

Top Dam 536

Maximum pool-design surcharge unknown
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Recreation pool

Spillway crest

Maximum tailwater

Reservoir

Length of maximum pool
Length of recreation pool

Storage (acre-feet)
Recreation pool
Top of dam

Reservoir Surface (acres)

Top dam

Maximum pool

Recreation pool

Spillway crest
Dam

Type

Length
Height

Top Width
Side Slopes

Zoning

Impervious Core

530 (Design flow
line)

530

unknown, dry at time
of inspection

Approx 6200 ft
(Assumes top of dam)

Approx 3100 ft

602
962

92.5 @ el 536

92,5 (Assumes top
of dam)

27.5 (Assumes
spillway crest)

27.5

Earthfill

310 ft

32 ft

Approx 16 ft

U/S 3H:1V

D/S varies between

3H:1V to 2H:1V

None indicated on plans

Reported to be
compacted clay

N
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Cutoff Compacted Clay fill
approx 5 ft below base
of dam indicated on

plans
Grout curtain ) None indicated on plans
h.  Spillway
Type Concrete overflow
chute
Length of weir 40 ft
Crest elevation El 530 (Arbitrary
Datum)
Gates None
U/S Channel Concrete Apron
D/S Channel Concrete chute,
3H:1V, boulder riprap
at toe of chute
i Regulating Outlets 18 in dia CMP low
level outlet with
slide gate

SECTION 2 ENGINEERING DATA

Essentially no information is available concerning the structural design,
construction procedures or operational procedures pertaining to Lake Windsor
Dam.

Limited information concerning hydrology and hydraulics, and copies of the
construction specifications are in the NJ DEP, Division of Water Resources, Dam
Application file No. 528, Lake Windsor.

Reports by James C. Riley, Principal Engineer, Hydraulic, New Jersey
Division of Water Policy and Supply indicate that the dam was built in
accordance with the approved drawings. The available information is inadequate
to evaluate the dam.

SECTION 3 VISUAL INSPECTION

Lake Windsor Dam appears to be in fair overall condition. The low point of
the crest of the dam is approximately 1 foot lower than the top of the spillway
wing walls.




There is seepage of water and spongy ground at the downstream toe on
both sides of the toe of the spillway chute. The embankments are vegetated
with thick brush and numerous small diameter trees. A large diameter willow
tree is growing on the north downstream embankment. There is erosion of the
south upstream embankment adjacent to the spillway wing wall. The
embankments have numerous areas of minor erosion due to footpaths on both the
upstream and downstream faces. The upstream riprap is deteriorating and has
become dislodged in areas.

The concrete forming the spillway wing walls has occasional thin cracks
and areas of spalling. Many of these cracks have been filled with an epoxy like
material. The concrete forming the bottom of the spillway channel has
numerous cracks. The riprap at the toe of the spillway has become dislodged in
areas and has accumulated soil sedimentation. Small amounts of debris have
accumulated at the toe of the spillway at the time of our inspection.

The control to operate the slide gate on the upstream end of the 18 in CMP
low level outlet could not be located during inspection. Plans of the dam show
the control to be below pool elevation approximately 80 ft upstream of the dam
crest in line with the spillway. The discharge of the low level outlet near the
downstream end of the spillway discharge channel appears in satisfactory
condition. The downstream channel is densely vegetated with trees and brush.

The shoreline of the reservoir is comprised of private yards on the south
shore and forested hills on the north shore.
SECTION 4 OPERATIONAL PROCEDURES
No information concerning operational procedures for the dam have been

found. No signs of recent maintenance were observed during our inspection. No
warning system appears to be in effect.

SECTION 5 HYDRAULICS/HYDROLOGIC

Available information indicates the dam was designed for a 50-year flood
with freeboard of 3.9 ft. The pertinent design data is included in Appendix 4.

Water marks on the spillway retaining walls indicate a past maximum
water level of about 6 inches above the spillway crest has occurred.

The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to one-half of the Probable Maximum Flood chosen in accordance
with the evaluation guidelines for dams classified as significant hazard and small
in size. The PMF has been determined by developing a synthetic hydrograph
based on the probable maximum precipitation of 22.0 inches (200 sq. mi. -24%
hour). The Corps of Engineers has recommended the use of the SCS triangular
unit hydrograph with the curvilinear transformation. Hydrologic computations
are presented in Appendix 3. The 1/2 PMF peak inflow determined for the
subject watershed is 2052 cfs.




The capacity of the spillway at maximum pool elevation 536 is 1911 cfs
which is less than the SDF discharge. Routing for the 1/2 PMF indicates the dam
can adequately pass the flood without overtopping.

The present drawdown facility consists of an 18 inch diameter corrugated
metal low level outlet pipe with a slide gate at an invert elevation of
approximately 506. Its operating condition is presently unknown. Drawdown of
the reservoir has been evaluated assuming that the drawdown structure is
operable, Our calculations indicate that the lake level could be lowered 6 ft in
about 5 days and 24 ft in about 30 days.

SECTION 6 STRUCTURAL STABILITY

Based on visual observations, no immediate instability appears to exist in
Lake Windsor Dam under normal conditions. However, there is seepage of water
and spongy ground at the downstream toe of embankment. There is erosion on
the embankments. Riprap is deteriorating on the upstream face and at the toe
of the spillway discharge.

No information is available concerning the engineering properties of the
foundation or dam materials. Consequently. analysis of the degree of stability of
the dam cannot be made without gross assuinptions concerning the properties of
these materials.

No information is available con~erning operating records or post
construction changes of the dam.

Lake Windsor Dam is located in Seismic Zone 1 of the Seismic Zone Map of
Contiguous States. As no information i5 available concerning the engineering
properties of the foundation and ¢am materials, the degree of stability of the
dam and appurtenances under more severe stress conditions than normal and its
future performance cannot be evaluated without further investigation.

SECTION 7 ASSESSMENT, RECOMMENDATION/REMEDIAL MEASURES

7.1

Dam Assessment

Lake Windsor Dam is in fair overall condition. There is seepage of water
and spongy ground at the downstream toe of the embankment and erosion on the
embankments. The embankments are covered with thick brush and trees. The
riprap on the upstream face and the toe of the spillway is deteriorating and
becoming dislodged in areas. Numerous cracks exist in the concrete of the
spillway chute, The control of the low level outlet slide gate is not visible and
its operating condition is unknown,

There is essentially no available information concerning the design,
construction and operation of the dam. Additional investigation is necessary to
adequatley evaluate the future performance of the dam.




7.2

The spillway capaéity as determined by the Corps of Engineers Screening
criteria is adequate,

Recommendations/Remedial Measures

The following are recommended to be done soon:
I.  Remove debris which has accumulated in the spillway discharge channel.

2. Investigate the operating condition of the low level outlet and repair if
necessary.

3. Provide safe access to the control for operating the low level outlet.
4.  Repair cracked and spalled concrete in the spillway structure,

5. Repair deteriorated or dislodged riprap on the upstream embankments and
at the downstream toe of the spillway.

6. Répair eroded areas on the embankments of the dam.

7. Develop written operating procedures and a periodic maintenance plan to
ensure the safety of the dam.

The following are recommended to be done in the near future:

1. Perform additional investigation to determine seepage conditions through
and under the dam, the engineering properties of the dam and foundation,
and determine whether or not conventional safety margins exist under
more severe stress conditions than those observed during our inspection, %

and what modifications may be required to achieve such safety margins.

2,  Properly remove all trees and provide adequate filter coverage on the
downstream face to prevent any piping which may occur as a result of
future root decay.
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APPENDIX |

CHECK LIST - HYDROLOGIC AND HYDRAULIC DATA

CHECK LIST - VISUAL INSPECTION

CHECK LIST - ENGINEERING DATA




CHECK LI1ST :
- HYDROLOGIC AND WYDRAULIC DATA
@ ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.01 sq. mi., avg slope 3.3%, wood or forest land

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 530 (602.4 ac ft)

{Assumes top
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 536 (962 ac ft) of dam)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: _Approx 536 (lowest point on crest of dam)

CREST: Spillway

a, Elevation 530
b. Type _Concrete overfall chute

o ' ) ¢, Width 16 ft - 7 in (pt to pt)
d. Llength 40 ft
e. Location Spillover _Approx center of dam

f. MNumber and Type of Gates _None _

OUTLET WORKS:

a, ‘Type _18" CMP with slide gate

b. Location Aligned under spillway -
) c. Entrance inverts Approx 506 :

d. Exit inverts__ Same

e. Emergency draindown facilities

HYBROMETEOROLOGICAL GAGES: None known
a. Type
b. Location
€. Records

MAXTMUM NON-DAMAGING DISCRARGE:- 1911 cfs (maximum spillway discharge)

.

Note: Elevations taken from dam drawings prepared by Willis, Paul & Proctor, Inc.,1959
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APPENDIX 2

PHOTOGRAPHS
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North spillway discharge 26 September 1980
wing wall.

South spillway discharge 26 September 1980
wing wall.

LAKE WINDSOR DAM
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View cf north spillway wing wall
and spillway crest.

View of south spillway wing wall,
spillway crest and south embankment.

LAKE WINDSOR DAM

26 September 1980

26 September 1980




Erosion and deterioration of riprap 26 September 1980
at south upstream embankment and
spillway wing wall.

Erosion and deterioration of riprap 26 September 1980
at south upstream embankment and
spillway wing wall

LAKE WINDSOR DAM
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Spillway discharge channel and 26 September 198
downstream channel viewed from
spillway crest.

Reservoir area viewed from 26 September 1980
spillway crest.

LAKE WINDSOR DAM
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APPENDIX 3

HYDROLOGICAL COMPUTATIONS

. Py o e TR i . " ce PR I RE P I TV r - Y R P 2
R R Y R e s e L R B et S AR T R R P R S L AL L 2 R i e WEeE M st vl - gt b ate e 4

v




T

T IR - i

LANGAN ENGINEERING ASSOCIATES, INC.

| % AMR#33

Hyororosicar CompuTaTion s
Lake Winpso g DAM

A. Locahon: Sussex CObn-i-an.T. ) Papaka.‘h‘n& Creek_
P. Drainaye Area L.olsg.mi ( 045 acres)

C. loke Areo_: 275 gacreot

D.llassificahon: Size- small
Hazard.- SIGNIFICANT

E.Spillway Design Flood.r /2 PMF

F PMP:
I Dam located in Zone 1 (Near boundasydo 2ons 6)

PVIP = 22.0 inches (for 2005 -1 , A h “odd
Seuson emvelspe )%

2. PME puet be mt«dz,( EY a factov 0-8

. F FRacor (for (05592) |
Durctionhr 2one b Zowe | Avg . -

0-6& [12 i /1%
o2 123 123 /23
O-Y¢ (32 123 123
o-4& L% 14~ (4 2

*> ‘)ATDM@’% \‘OC.Sljn of Smalk Poms* - - — - -

sy VAU opate _Keds lthordasr Dam = sosno._LO/LS

cko ) pate Jh¥l SHEET NO / or

micccitin. it PR

o L A e 5 S R R T8 e e N U WIS 6 v G e s A i Tt g pamreesn 4 e fogtind i ot eeph e e
décount For HLTBANC TS IBE ‘i L7 5. g




LANGAN ENGINEERING ASSOCIATES, INC.

G DeTeeMING TIME oF (eNcenTATION

Major: 47 ares g waTesshed, Leke Lindtov]

I$ eed lewd, -

LownesT wuelerconsse. 5
cJqu booo ff streens ¥ /oaoH—
overland. Flow

ES“'; uelded S'IDPL *

oquM . _}.(0?;_ 3)_/

j*lz&a—s. _i_.._ 0. ‘70

ova

/. 'E-';J{Mal‘ T ba‘JaL oW Muffﬁ— w:/och‘/ g /547&.,
Slope  velocihy — reeasdy

overlpnd {/ou 327, / ;{,% wsody A
Spresn 0.6/ 15 ¥ hdfuwa.?
[ ACN ] 3600 = /-2 hus |

2. 'ESA»«Q_ 140&-\ (_a-rvc nw—»lu/ yeflod
From \"ael,. 2. 668 TR-Q, Take CN=7%
J’:Joﬁ_-/o - ZOoo ~+0 = 3.5

Aw/ﬁgslo}u =(_L2 15'92;02 éx booo '\ - 37

svﬂt__, pate¥a3 4/ Lk Lrndsor Do sonn0 B0 t&L

o onrsdzdbl SHEETNO._ 2~ _OF

CKD




LANGAN ENGINEERING ASSOCIATES, INC.

0. 0.7
L Z-'w =L (sel) -2 TR -
"7 L (4o (Y)" .é—ﬁ ’ , e

= (0ot (4.51) 7 ’

ev% oate 32 __Aake ladivclray Dav—  s08NO. For4
D o

K oArsiL?'}_/a! SHEETNO._ S Of




LANGAN ENGINEERING ASSOCIATES, INC.

[EPS I gL

SFPILLARY CALHC/ T

7”76 Sp /Y /S e a% ﬁ’/@&a/c/ﬂ[
crosS sed/o? B BoAS Sacde et

TS confov fone Js Socakd W/W//M/f
/a°0 /é Nordh of Hhe sttt Mmfmé(

W 77zce < /Jd(///ﬂ’f’/ Loende., e

wir frao s v *”///‘77 @/
L 2T /7 /’ff/ 2ol A (a/
77“ val e e (/ 777077 /"71*1// 4

/—/o/'-

of tpe cwwaé, WWL/M/ /607 TAe

//r/d/%z’%/f 5//&¢/ Ao T crs?, oAt =
Jrerdcad, The b A //f:/ /7" %&’

-~

& /”/7/— /. "‘7‘:/7 e "/// J )/ T
Y 7,
o 2L Zﬁ}/%/@r 4

et e e e I T R S T TN T A P AR LSRR "#‘“"T PREST tie W:F‘;—“ BT AT R

e g 2o g el eppdoardpie st
%&’/ M ;ya_smvm 3V

Y% /VAZ///:/,ZZ oo 2o /6 f crear™
/y/%//()

oy YAU. oate Z22EY Lo Werdsor s08 NO, SHES.
cxo.ﬁp___ oate /23/01 SHEET NO 4

OF

|
w o W ) e




LANGAN ENGINEERING ASSOCIATES, INC.

A e catewtnZiono ped! de Laces”
o Hhe Wﬁ-} =cl A% 44
%5(0‘ b St

ors ////w/ W m/ao,é'ﬁw ? SH.
Wilis (o2 Feb 1958/

See Fuos 4F 5 e /?////7 S2HNS
e i) SECTZOMNS . ELEVATZON S et e g | =

oy LU oaTe 2278C _[Lele L opZ S0 J0BNO.__ /7S

cxo*] _ oare 3p3/01 SHEETNO._2 __oF




LANGAN ENGINEERING ASSOCIATES, INC.

1bl

LD

o

MN=2en L vaWINYANT

w AUMMNISS

T T

Jos NO._&L—.‘

sv_ YW opare 4300 Mpr

cko Py oate 3p3JP1 S_'.m’_éfé.uh[_____ sueerno._ @ oF

¥

b}




LANGAN ENGINEERING ASSOCIATES, INC.

RVE

SPIuwWAY RATING

25000

TRY
J

3 s
-
-0
%)

JAN

y
T
jooo0

3
L

. + _‘I t T Ao
N R % g N o
N " B (38 o “
oYy VA oate 22250 Lake Wipndsor JOB NO d@_/ﬁ(ﬁ'
sHeeTno._ 7 OF

cxo@_ oate 531




LANGAN ENGINEERING ASSOCIATES, INC.

St ‘ e cu
yo A

272 Sacres &

LESERPVOIR STaRAE (HRHCI7)

frea of lte af Elev 530 ¢ ev SO were

INCAS vred //dﬂ/))refr) c‘a/;v 7 ogrees o V4
/38 Pqcres /w/ecﬁ ‘wﬁ.

Assuming a Sonear sty bvFor of arca
over /O St of rerhial elevatan we derive
an increment grea. of:

—
/135 Puwe - 22 Serc

s . i/m.//‘z

70 f
E/ev. aﬂ_«g';c_s
tht) |=% =
S30 22.6
S3/ 35.39
532 99/8 -
533 ©%0-0Z
s39 20.66
$35 1 8/70
T ls3E | ozsy
522 /103.38
534 Nzt
b4 /25.06
s70 /35 90
592 /1S2SS&

g, A, A 2l 'r“'.‘_*"“% H"W -.- T . b

¢/'7 Vs, elevetoon will be Jd/tﬂ/alé/____

ey MU oate 221L° Loke Hndiar Joauo._iﬁ}i A
CKD L oate 353/

\

SHEET NO. OF




LANGAN ENGINEERING ASSOCIATES, INC.

| SUVRES NP0 GEALH,
LD  FLood Lov7 /NG
) Hyateo yA%/W srlocdoaitd et
s iy 4
2 e 4 Jabe Wonosoe—
& 2052 ofs Cpputed #o 1177 F3).

Cam ad uJJ7 pe—s Tha f/ood il
ﬂl/l_/‘)"&ffvv .

gv. /A oDarte _ﬂ;-L\M&(gy__ wswo__12/45
cxoPr  oate Sh3e sneerno._ 4 oF




LANGAN ENGINEERING ASSOCIATES, INC.

LEsoen) it sesys

Shutore L
e saits ans W
e ey S o G,

o lpreld e - re,
De % /5 W//e/& 4,4éclﬂd@é/,

e W 22 ZeI20 1 £erlpeottV,
Cogpely ]
4 ' fpe ctaam c4f"  Zwert 506 05
’éwy%: /é/ ﬂm :‘ /))7[2- ,
Hocw wi// A@W&/M/ 67:6/014/ &
W/{UZJ/ C/a"’ Ap/ o2
/+kmtkoL
Ap=122 ) km:.90j /é/ﬂ%ﬂ:,ﬂo?gj’,‘d@}/
oaﬂ Cp = _?,75 6—06.5(
foo = |
O = 3‘25////& Q(CGC S00.5
Elev Head C%? Elev Yead ak
o ft + € 4¢ N &

53@ 23'2 /9 /¢ 9,02 - /;l 4
s248 Ll A /15 574 22 /0.6

vl /22 | /e s | 3.2 7
s22 | /52| /5 |seo& | /2 4.__
S 2zo 3.2 | M4 506 o ®)

sy |\ N2 | /3 —

av A oate 22952 _Late (Windiar— sosno.__SosLS
cxo g pate 3314 sueerno._ 10 _or




LANGAN ENGINEERING ASSOCIATES, INC.

Sy2rAGE

”%W,//&_Wd%ﬁé
| &Wz; %/J/ﬁ/KWMUM)M
! at ponoro S30 of 27 Saorears |

E/ev, & o | fheas

V74
qure Voturt

530 |/09478| 225

. . © 7.
| SRE | 0367507/ > =
| 53.3 | 59.8
52 6 /07598 | S, 7 53.0 | 494. 0
ST o 04Y | R 3 ‘ 7

52.¢ | 94/, 0
51.49 3588 h
50.6|3372.9
49.8 | 236K
{9. 11 237 "““1

1522 SO0 AF | 25,9

' 520 /05998 | 25.5

S/ 8 /109648 | 25,7

5/6 1038.95 | 24,7

] W wen IWBEEZ,}SJZIEE /03043 0244*4_ [ % EDPCIOY W VS O :

| H' 5/ | j022.95| =4 0 133171827

570 | joi148] 22.@ A22e L1385 1

@ . S0§ Jpo0t8| 233 16.7 /.7 ;f
50605 798.48| 22.7 5.0 | 45

‘b . bt e 5

VNv%vvvwwwN‘“

>
9
4

W 7 I ad M_m_ w8no._20/ZS
ooy oatedp il _ LrewadWp’ sneernvo. 0 or




sﬁﬁ&,\_\\x&ﬁ §§§ 7717

\%2\%@3

u ¢ m%@ < Ul \533 &*
mﬂu - ‘:\&\Q 7 X &\%\MNQ N\V\\»ﬁ &%\ MWQQ \2\%*

53

LANGAN ENGINEERING ASSOCIATES, INC.

D Q'S tH <7 ¢ = w 60

POC | o¢r (1297 [ L7 | s@ [Es 57
L€ | ¢ 8N¢ Db | D LL 2 7.8 W =72
LB T¢2Ly | 1sc | 286 | g¢ | g% o7 T Z75]
MOl [2Lhe | b€2| /4t | v | €4 21
bl |c€2€ | #45 | 546 | €07 | oW 2L
Sl [bstz eS| 205 | ¢ 1/ | S5 e/ L =72
b (2721 | CoF | 275 | <7 | ob w\\ oot
—2'¢ |a'ell QI | 2 | c'€/ | ¢/ i
€5 |20l]l | z4F | OEC | s b/ | 697 AR Wl

[T =g | ©F [ §es |55 | BT 4t xe

CT 1 oF | OF [ 9,5 [ 597 | 547 QM\ —
o | T [ 77 (57 [T | (5L | (27)
M, My, PUILY | WG o 4

>z | Mz KLY, ® o

ey A oate 2224° Loy Lintarry

cko_(n  oave Y301

ﬁ//f

SHEET NO. lz OF (3

JOB NO

B SRURP H







ehhorl it amat . o

HEC-1 OUTPUTS

WINDSOR LAKE DAM




T S G

H0OnaID W W 20000000 AANNSANARING
anqdtiuaan NN NN 123323333332
agaasauuIna NN NN 333332322193)
gaa aa MN ] .3
qu ad NNN NN ., 33 .
aa aa NNN NN m\ 33
an a0 NNNN NN " 33
an ad NN NN NN % 33 1
aa aa NN NN NN 33333333233 -
an QC NN NN MR 33333333333 “
aa ag NN NN NN 33
- gq aa NN NN NN .
aa aa NN NNNN 3
: . aq 4a NN HUNN LT 3
B B any aa HN NNN 33 .
s - aguaaaaaaaa NN NN 333333333333
: acaaaaaaed NN NN 333333333333 ,
- E
1
*£001 £-GLT WIEAD - 0LNWIM anvanv |'s nEAYI3 *CBYt -~ £°T SON *£0°L0O°9T °90/v0/18 1
. . L 4
B v
-]
i v l
. v
I ' _ 64 X
. 9cs gs
; . ‘ 3 1 Y ) ]
e . _ Tvs ovs 3
i 33y ars L£s 985 . Sf£S veQ £Ees 2es 1£8 ogs  3s
( : 8G'LST 4°SCT vs
P0°5ZY  Z&cvIl BECFOY QT4 0L°TH 78°0L 2009 BI°AY  W¥R'AE  S'LZ v
47098 9799 10887 ISTITL  wZvsS 98 1608 SA
 F35 vere $80C FAL T 19461 te6t £Sve ovoy 89¢ 0 SA
L 174 ves rA2 org 8cs £°LES (8RS WA
L°98% G°9ES  F'9ES T'9ES  [°9RS 954 S€s ves Zes O£S  vA .
1- & T TA .
: 1 A
SNOILVLNANDD ONILAOY TX c
1 s z 1 »
3 z- X
, va‘o zn
I3y T o 1
-zet £Lt 2 43 0°zZ [ d
. o8® 10°1 z 1 W
¢ HAVYOONTAH 3L1NANGD TN
T ' 0 ]
= [ r
1 ¥ 1 r
S 14
) 0 o 0 0 ° o o1 °

NOL1LDIJENL Hv@ °*r°N
ONIANON ANV AHAVAOONAAH MOTANI
(vy£000) WYQ NOSANLA )V

‘o g




y '

5=t o BT FERU Rl AT S T CEami e

4 % o
. L [ oz
. OFE o e
4 TR ovs 3¢ 13
ats aes Les 956 133 ves 111 tes 156 ors 38 14
BGLET  4°SET Ve "z
90°SZT  ZZVIT UN°ROT  KGZ6  OL°TH  90°0L  TO°09  HIAY  WECHR &'l Vs £z
4909¢ 9799  TOvAT  (EITY  vEeS  G96E 1608 GA ¢ 2T
. sz verr seor 1oz 1941 1181 £S¥T  ovol R9E 0 N : 4
, 9¥s vos zvs ors egs $ULES L85 WA oz
. £°986  GC9RE  EC9LE  Z'986  TU9%K  9€8 see ves 788 ofs  ¥a &1
1- . T 1A 81
' A a
. SHOTLYANAHAD ONILAOY TH 91
1 z 1 5 131
1 z- x vt
: va'o (] £t
: . st 1 t z1
zvi ££1 £zy ztt orzz o 4 3
08’ 't 2 1 W o1
HAVHDONGAH 3LNAHOD TH 6
- 1 T 0 N 8
Q" i '
. 1 1 1 r 9
/ s 18 s
0 0 ) 0 0 0 ) ot 0 73 1 v
NDLLIZASNI WYQ *1*N £v £
ONILNON UNY AHJVHOONAAH MOIANT zv z
(PE000) HYA HDSANIA 3NV v 1
123332 Et3is it b titittiteieetl]
| C &/ 834 9T NOILVICAIUON 1SV
86T ATNC NOIGN3A AL3IVS Wvd

CE=-03H) 39MIIV4 HAVINONAAH annd
EXEEREBAEXEXAERTREIXAIXXAREIRRABRT

r
\

- - b
¥

000000 HH HH 33333327 3333343333333

0000000000  HH HH 3337333330 333333333333

ony 000 HH HH 33 jo Jo v | 13

an a0 HH HH o e 33

0o 00 HH HH €N 33

a0 00 HH HH N k]

[+]4) 0N KW HH b s a3

[1]4] 00 HHHHHHHHHHHH 20 33333333333

00 00 HHHHHHHHHHHH 33 33333333333

0o 00 HH HH 20 33 .

on 00 HH HH 29 33

b - on 00 HH HH e ) 33

. . - - - ﬂ 00 00 HH HH N 33

: - - 000 000 HM HH 20 M 33

- —ANAONANNNG_ VY NI 371120 WA IT33222




-

e ¢ © 0O O 0 O ¢

L)

AT

Bdaios a

. N e N - . “h 1 PP —
- 3 w e _. T S T ‘0
T ‘or ‘or ‘or ‘ov ‘ve ‘on 1T 1 [
‘vor XY *ARE o 'czR 'z "9y ‘06 {3 ‘or
00°Y =10A v8°* =0V CHUNOH 00°0 =31 YRALVNIAHD QOINAA AD ON3 L HAVEDONAAH LINA ¢
00y =¥OILY 000 uNIDND 00°Z~  wNLNIS w
viva NOIRS3IINY °
. :
o =0V 00°'0 =31 T
Y1Ya HAYMOIOHAAR LINA « .
00°0 00°0 L 00*t 0041 000 00°0  00°} 00°0 00‘0 0O !
dUILN  XHSIV  CILGND  LUMLS  NDILN  SNHAR  NIVNE 0£J¥  WNLTG  ¥N¥1S  140W%
viva §S01 - w
000 00*0 00°ZVS  00°EET O0°SZY 00°ZEY 00°ZZ  00°0 ¢
94x zen avy veu zZ1y o SHd 3448 ]
¥iva 413384 }
. H
° [ 0 000°0  oB* 10°1 00°0 104 z 1
W0 AWYST  MINSI  OXIVUN  045N) VASNL  JYUNS vaNvlL  9HAT 0GAHI
VIYU HAYHOONIAH
0 ) 1 ° ° 0 0 0 1
DIAVI  F9VISI  3INUNI NP 11dr F4YIT  HOUD3T  dWOII  DVLSI !
HAYHIONTAH 35NdHOI
HOX)VLINGHOD JAONNN VYINY-ENS
1 333833383 BEEXEERERS EEXXREKALE KXBEERNERE EXXEBENERE
o5 =S011%
1 =0I187 T =0I1NN T =NVIdN
JANNDAYIA I/ 0) SISATIVHY NVId-1170W
° ) ° s
39vu5 L4ONT LMW Nador
o 0 ) o 0 0 ° o1 ° 082
NVLEN  LHdX 141 JWLAW NIMI HHI AvaI NIMN HHN oN
NOILYII3ID34S AOF
NOTLDAASNI WYU *F*N
ONIANOY ONY AHJVHDONTAH MOVANT
(¥£000) WYQ NUSANIN 3NV
*40°R0°91 SINIL
*90/7¥0/18 €31V0  NNY
e
64 434 9T NOILVIIJLUOM 1SV
- BL41 ATMC NOISH3A AlIdvS wve
(T1-03H) 39YNIVA HIVENONGAH QOO0
133323333333 ¢P R i it ds el
RYORLAN 40 AN3
z 0 HAVHNWIAH 21N0DY
3 19 HAVADONTAH SADNNY

<

CmBUNTIHAINATTINA VUNALITMN LIMNIV I AN ANINANR AN . BATADIML -




YT oreOY EO'Y . e 9o o000 00° ¥ or'oY  19°s

50* vor or*or  ro‘t 'z Yoo 00%'0  00° iy o1t 10°%
§0° sor 0t'ot Zo°t T 00’ onto  0o° ov 00°01 103
[-1:Md vor 00°0Y OV 'z 00°* 000 00* 11 0R°4A 10y v
go* tor 084 [ A1 A °z oc* 00°'0 00°* 13 ov'a 10°%Y ‘ e
$0* 0z ov'e  20°S 'z Zov 000 00° L5 'TAYSE P12
a0 100 [} ' a0y *z »oo. 000 00°* 9 or'e 10y H
(%] 00z [ T4} o'y 'z 00° 000 00°* [ 01°%% 10°t . h M
[ bAY 014 A R L 4 .ﬁoo. 000 0y°* 143 00°6 [0t .
R0 A&T 004 AR b4 . 00° 0v*o 00° £< 0%'A 101 i k.
K0 (46 [\]-38 ] FA R | 2 Fl 00° 000 00° s [ 1A} f0°1 ¢ ) 1
q0 961 - [)] A ] A1 A ¢ A K 00°* 00°0 00°* 18 05’8 1ot _
co* K6t [+ 1 {} o't A4 { 00° 000 00 2 nZ*‘s 103 c
L) vé61 [T ] 01 *z ,., 00°* 000 00° (14 o1°'8 10°% i -
S0 41 D4} FA A 4 3 00°* 000 00 :14 00'8 10°Y
KO T4} 00 Zo°'t *z 4 00° 000 00 44 08*¢s 10°%Y
Qo 16¢ 0R°*¢L FA1 R M A ~ 00 00°0 00* oy ov*y 10°1
[ (1T} LY ANA L0y ol . 00 000 00° Sy [+] 24 10°1
[ 1 HM (3 4 FA LR A d S 00° 000 (1O [ 47 0z*L 101
KO°* 831 )Y A4 Z0°'y ‘G © 00" 00°0 31 I £y [«] 844 10°1
[+ 24 Nt 01/ FA R S *z £ 00" 00°'0 0o0°* tA 4 00°¢ 10°t
K0° 81 00°¢ 20y ‘z 00° 000 00° 1§ 4 0%*'9 101
g0 [1; R ¢ 0s°*® a0y (4 3 00° 000 00°* 14 or*9 10°1Y
g0 1 4:14 ['] Al co0't 4 00°* 000 00° éf. 0y *% 101
9y $£o° £0° 1~{ A £at 0f°9 Z0°'1y ‘7 00° 000 00° 11} 09 10°1
'L £0° £ [} By 0L ? L0t A 0o0* 00°'0 00°* FA 01y 10°t
‘f T0* 0 S0° Iat 01y FAI A A { 00° 00°0 00° of 009 10°1
(x4 .0 00 b4+ A (411 009 FAI A 7 ¥ 00°* 000 00° ctE 08°%Q ¥0°¢t
‘z FA A 00°'0 0! LYAS 054 LA R ¢ *z Iy 00° 000 00°* Yy [} A 10°t
M4 FAYVM a0y 20 act [1] A4 o't ez Kk a0’ 00°0 00°* ££ [33 308 10°1
A.. A PA 00°0 a0 Lit 0f*S co°*t °Z . 00* 000 00° oe 066 10°1
4 o0 00°'0 FA) M KA 0&°S FAI A § 2 °2 00° 00°0 00 It [+3 N 10°Y
*7 e0° 000 P4 A Q!<t oS FA A § * g 0u* 00*0 00°* oy 00*'g 10°}
- A A FA A 00°0 FA A vt 0oL FAI R ¢ *Z ... 00°* 000 00°* AT 0Ky 10t
- *z o0 00°qQ co* £ 0G*'v FA A ¢ °Z W 00° 000 [sT} A 82 0ov'y 10°1
A FA) A 00°'0 AN tAAS [}] Al 4 Z20'1y b4 00° 000 00° r44 [11 04 4 fo°*y
G \4 FAM A 000 tAM 14X [ 1 FA 2 R § ' M [+11 24 000 00 L 24 iIAd 4 1o°1
2 FAV M 00°0 0 [+ 741 [\TAd 2 P B § *Z . 00° 00°0 00°* 114 o1y 10°'t1
2 Z0°* 00°0 a0 491 LIRS 4 TA R ¢ ‘'z ﬁ 00° 00°0 [\]) 2 | 24 00y 10°t
° *z t4{ A 00°0 tA} A art 00y 201 A4 T 0on* 00°0 00° [ 44 0S*f [0y
*é F AV 00°0 F ) 91 ogs*'s c0'y b4 .4 00° 000 00° F4 4 ov*g 10°
b ) b 4 [ B 000 P A 99l ov*2? [AI AR 4 :M 00* 00°0 00 1§ 4 of.*'f% 101
- ‘ o A 20 00°'0 FA) M Q9 0% % o'y *Z .. 00 000 00° (T4 [T A% 10°%
*z EA) A 00°'0 a0 21 0L [A 1 A ‘ez . 00* 00°0 00° 41 0of*s 10*1
! A 50" Nty 20 £or [1] S8S &0t hr A - 00° 00°*0 00° 81 00t 101
: s < gam A\ hE 4 P4} Ad 00°*0 20" [4 A 004 40t *Z 00°* 000 00° Le [+]~ R4 10°t
* e a0° 009 t4{ A 19t 082 201 *Z - 00° 000 on° LA ov*e I0°T
M A tA) M 00°'0 0. 0913 ov*e 0ty *z mﬁ 00°* 000 00* [ 4 [+} R4 4 10°Y
- .z A M 00°0 tA) M &St 0E°*°C 0y *2 ,,.R. 00°* 00°*0 00°* [ A S [T AN 4 10°t
- b4 tA) N 00°0 F A M ast [ YAk A TR (¥4 ,u‘ 00 00°0 00° £ 0otz 10}
A co0°* 00°0 a0 fA4¢ [} ¥4 a0y *e % 00° 00°0 00°* EA 00°¢ 10°1
O *Z Zo0* 00°0 o0 9%1 [\]1 A4 FA IR ‘z Ry 00°* 00°0 00° 199 0%°'t 101
*z z0° 000 FA) M Qs 0G*1 Z0*'t vz s 00° 00°0 00° o1 ov*y 10°1
°z FA A 00°'9 0 *at [1] A ¢ zo0*t e 00 000 00 ) 0f*1 I0°}Y
® 4 tA) M 009 &0° [ ¢ [}150 § A A 4 b4 00°* 00°0 00° 8 o'y j0°t
i A 0 009 t4) M tA 49 [T A A A 2 = 00° 000 00°* L or*t I0°1T
A Z20° 000 zo° ist [1] Sl 4 o'y b 4 M 00° Q0°0 00° 00} 10°t
) *Z zZo* 00°'0Q o 0st 001 20 *z &.ﬂ 00° 00°9 00° S o%* 10°Y
b4 F) M 00°'0 FA A bvi 0%’ TR b4 00° 00°0 00°* [ 4 ov* 10°t
4 FA) A 00°0 [A R i1 A ¢ oy* <0t A S 00 000 Q0°* S of* 10°Y
2 r4) A 009 t4 I vt 0 &0t ¥4 4 00 00°0 00°* 4 [+ T A 10°1
‘2z 20° 00°'0 &0 vt or* FA AR (x4 m 00° 00°0 00 1 ot 10°1
D 45400 !3807 S$IXH NIVY UOXNAd NW'AH  WAa°*OM 0 dWOd . §S01 SAXA NIVY UOLYHd NWH'NH va°0ow
ﬁ ROT4 QOLIYA4~AN=NNI [
< )




el i ..

. b - —

. S - - o
-1 f.o° 00* fo° 144 of*Il ko't i 00°* 00'0 00° (1] oL I 10y
.14 fo° 00° 0 [ X4 or*'ir o' 4 . 00° 00°'0 no¢ (34 0f'tr 10°s 0
‘'zt f9° 0o0°* £0°* [ Y44 [LASATANEA 1A 'z 0o0° 00°0 00° 124} 00°ts t0°t .
(A £o° 00 FO° Y44 00°1r 0°*Y ‘L 00° 00°'0 00 [ 244 os*or to0°s o :
‘vy £0° 09° £0° (124 080 7o°y ‘z L 00* 000 09* [ 24 oveoz 10°t {
‘fS 5£0° 0o° f.0° 89¢ ov*or TO°'Y 2 . 00° 00°0 00° [ 244 05.*0Z 10°Y
‘99 50 A 0no* £0° (A LA 0fcor. o't ‘' 00°* 00°0 00° tAAS 0%'0Z 10°t
‘%R £0°* 00* £0° 997 02.°0% ¢o°'1 'z 00°* 08°0 00° 1z 010z 10°'%Y o
‘gol f0° 00* £0° S92 01 0% To°'t A B 00* 00°*0 00° ory 0007 1Y0°1Y
*‘8rtY £0° 00°* £0° yor 04*0% t0°t 'e ©00* 00°0 00* 611 084t Y0°'1
‘TR £0°* 00°* £0° €9 08G4T 20T ‘f - 00 000 0o0°* /1t oV 4T 10°% ¢
‘ovZ f0°* 00°* £0° tA'4 oy*ar 0% 3 M. 00°* 00°0 00’ L1 0f*4T 0°1
e ‘91 £0°* 00° £0° 192 0241 WOy ‘v « 00° 00°‘0 00°* ™~ 91% 0%'6t  (0°Y
i LTS adigle ¢ ‘oTy £0° 00 f0° 09¢ 0Z*61 40°8 ‘v ' 00° 00°0 00°* 1144 0148 30°% ~
*Z9S £0° 0n* 20° 3314 01*4Y <C0°1 'S > 00°* 909 (D24 It 0041 10°T
i) 4 fo° 00°* £0° [$144 0041 TO0°Y ‘Y ;.N. 00° 00°0 00* £I1 0S°AY  (0°t ¢
‘LEs £0°* 00° £0° [4:14 0S*8T 07T ‘L * 6o° 00*0 0o 211 or*'al  10°t :
‘ovity A 00°* £0° 957 ov*8tT o1t ‘4 00* 000 00° 122 or*al ro0°%
A % ¢ £0° 00" £0° G867 0£°81 Vo°'1 ‘1t & 00* 00°0 00" oty oz*atr yo0°t
*LBYT £0° 0y* fo° | 411 0Z*81  Z0*'1 ‘St fu 00° 00°0 00° 401 0o1*at  10°t
‘vivl £0°* 00* 50° 62 or*sr go°t ‘61 0 00°0 tA N /01 0081 10°%
‘ERLT ro* vee 9y Z8a 0081 TO0°*1Y ‘vl d &L0° 00°0 %0 401 0€*/ZT t0°'1
‘o8t f0°* v 9t [ 14 08*/LY  20°1 ‘AL ) t M 00°0 <o 901 or*/st 10°t
‘Qro0Z f£0° LA 9E"° (11574 [+1] A/ SRR A R ¢ ‘St > co* 009 0 sot oN*LT 10°T
‘9617 ro°* ve® %" 6v7 oy*/f To°1Y b 4 M 0 00°*9 0 vol 0Z°/1 10°'t
coovz £0° | 230 9% 1 2 0Z*LT 0% Ly . (4 00°0 o0 £0T1 0121 10°7Y
‘ro97 £0° L 4% 9% v (12 B4 SEEr A R -1 ! £0° 10°* §£0° 01 00°Ly 10°1
*410¢ £0°* 1 A v b4 X 00°LYT ZTO°¢ ‘t9 N £0° 10° £0° 101 0S°'91T Y0°%}
‘1908 £0° £y v S 0691 20°*% L9 ! £0° 10° f0° 001 ov*?1 10°Y
‘e8NS £0° £ 9v* | 4 24 ov*'ey 4ot * L9 i £0° to* €0 (Y 0f'91  Y0°'t
‘EAOV f£0° | 8 A 9y vz 0891 40°1 ‘09 ‘ £0° 10° rO* 86 0%*?2t 10°%
‘yOlY £0°* e v 4 &4 0Z*%1 201 4 _. £0°* 10° £0° L6 0T°*9Y 1t10°%
*hALS. £0° b A 9V Twe 0Y*9y 20°%t LT x £0- [ A A Yo 96 00?1 10°1
*161F f0°* 40 09° ove 00°'91 <O0°1 ‘el - £0° vo* Z9° Gé 0O8°*St  10°¢%
M1 234 £0° G6° L6 [ 3%4 122 ~0 S A ) Rl § ‘S ’ kAN 70° XA vé ov°*'ST  10°t
‘9907 £0° Qe [A R uee oSt 7Ot 'z F &0° 000 60° £é 0f°&T YO°T
h\ *h6LY £0° [A A4 13 2 ¢ [4 %4 0O8°SY 20°1 A R j -+ 000 qc0° zh 0Z°ST 10°T -
1 TAS f0° LA [T A k4 %4 [0 SN A R ¢ x4 by £0° 000 rO* 16 0l*'ST  YO°Tt
'9S9T £0° [4 Ad A Sz 01°GY 20°1t *Z K £0° 00°9 £0° 06 00°Gt  10°t
° ‘F091 £0° vt L1 A [ 424 00°'SY  Z0°% 4 .‘ £0° 00°'0 f£0°* 48 0S°*yT Y0°T n
‘AFCT £0° 4 Ad (1A 15844 6GR*vY  20°T M A . £0° 000 50° 88 ov'yr to°t
*A9YT f0° L1 tA %A ov'vi zo°*t ‘7 £0° 00°0 f0° 8 of*y¥Y 10°'%Y
O ‘Tovt UM bv* A $ 44 or*vT 201} ‘2 £0°* 00*9 £9° o8 0&'vE Y0°%
‘TYSL f£O°* (.1 A ofZ orZ*vl 20°'% *Z £0° 00°'0 £0°* cR 0Tyt 10°%
‘gl £0° bV'* &77 0Tyt ZO°'1 'z f£0° 00°0 0 (4] 00°'¥t YOI
° ‘9Tzl £0° bt [:} 44 00°*vT  20°1Y ‘z o 00°0 £0° £6 0S*fT 10°1
‘0911 f£o°* (19 (244 (138 1 S 41 R § 'z . £0°* 000 £0° e OV'fEYT  10°T
‘v808 0 (34 v Oo¥'€1 7ot *Z £0° 000 £0° 1] GE°FEY  (0°%
O *4646 30 A &% Qe 07°2Y To°1Y 4 £0°* 000 £0° o8 oT*fY 0%
*Z04 fo* 6%° | 244 0Z°ET Zo*1 ‘'z £0° 00°'0 €0’ Y4 01*ft 10°%
‘98¢ 10° LY | X4 01°f£Y  Zo*1 'z - %0* 00°0 %0 .74 00°*'fY 10°%t
o * SS9 fo° | t 444 00°'yRT %0°1 hE4 - co0° 0o‘o &o* (48 0R°*ZY t0°1
‘1S £0° £f’ | $44 0gS°*'Z1 Z20°1} i 4 * L0 000 to* " ov*Zt t0°'t
*L9E £0° % e oee ov*'%tT Z0°'1 'z ‘ co* 00°*0 a0’ 174 0Lt 10°3
i 24 £0° £e’ [} ¢4 IR A S 4 R ‘'z wl (A N 00°0 Z9° [ 74 0%zt 1t0°t
0 ‘gl f£0° £5° (124 0L*'TY o't x4 * &0 00°0 ro* £ o1°zY 10°% ~
'Lzt £0°* 2% (414 o1°%y vo°t ‘T - 00° 00°0 00°* &L 00°rt 10°t
‘STt fo0°* [ M LA %4 00t Zo°t A 4 00° 00°0 00° 1 74 0811  t0°%
® ‘g1t f£0° SO’ 14 ¢4 L2250 B SR A R § *Zz d 00°* ¢0°0 [ I Bd [ 74 oyt to°t ¢
‘gt fo° %0° iz (1 20 8 SN A1 R § 4 & 00° 90°0 00° (34 oF° 1t 1t0°t
t ‘|TT fo* %0 £€1e 1 8 S A R | 4 00 000 00°* ae QZ*11  to°t
Too'stt £0° e0° (434 (12 8 SN A2 R ‘T 00* 00°0 00°* ra4 o110t
‘eIt 0 A €0° e LA 8 S A2 A | b4 0o0* 00°0 ou* 9 00°tt 10°1
. o ‘et £0°* s0° -] ¥4 001V roO*'1 ‘'z . 00°* 00°0 00° 134 0C*ot  10°}
. ‘Qtt f0° K0° a07 0R*01 ot 4 ' 00 00°'0 00°* ve ovcot t0°1t
2433 A £al X . oaR _ Anent . 20nLY . .. R e i LISV WIS 7 L ] Gippsosey 1 LY ) SUNE 7 L} Ny




(30084 244
A3 974

® 6 0 0 O o e ¢

.

‘at
‘4t
‘et
.“‘
‘61
‘6t
‘an
‘6t
*43
*43
*61
14
*61
M 14
M 14

101 5001 Yy ) SIHINS
‘gent 'y '8 '8 ¥ ces L)
*GSoLr T3 "nen 77 *ze0Z 840
ANNIOA WEOL  HNDH-ZZ  NGH-¥E  NROH-9 § V34
.
‘8 4 ‘% s ‘% ‘4 ‘% 4 %
% ‘4 ‘01 v01 ‘01 11 'y 231 vy
61 an ¥z 4 ‘gL 24 '8 49 14 rozt
‘012 ‘182 'L9% L9y ‘0L *999 {7 ‘08 *e98
*£00% ‘f401 *00z%Y *IERT *4081 IR 16168 ‘9vor 'Z%0Z
18481 0Lzt 'e£F0¢ *006 iy 11 *Azh *100 49¢L g7
3 717 347} 1317 +08% L7 Chav 3 {13 '£of e
J7.1 ¥ 23] () 7 \F1- ‘L8 '°s s ‘LS
s "8 '8 e we ‘L8 (s ws s
‘LS 13 ‘9% *9¢ '9¢ ‘S8 1 7 °z8
*4Y ‘9y v *9¢ ¥4 T 't q 'y
-u oﬂ on -ﬁ oﬂ .n oﬂ o« ou
1 ' 1 1 1 't '3 °1 3]
1 ‘1 o 13 3 1 'y 1 1} {
1 3 1 3 ‘1 ‘1 3 ‘1 '
° 3 | 7 ‘1 ° 1 'l 3 3
3 3 3 3 1 ' 3 1 1
Qﬂ vﬁ od ON QN . A ON .n ..
°9 o ‘4 ¥4 *q1 13 Yoz vz Q2
‘ys *¥g ‘0§ g 44 ‘v ‘9 1 3 3
3 ¢ 13 1 3 B ‘1 ' 3 3
3 ' ‘1 3 ' 1 3 ' 1
‘t 3 t 3 3 | ' oy ° 1
q °t *t 3 1 ‘1 e °1 3
°1 ‘3 ‘1 ' ‘1 1 et 1 3
i 4 ‘1 ‘Y ‘1 b ¢ M ¢ M 4 I § b S
3 °t ‘t ‘1 ' i) .y ‘1 °
¢ b i § ‘% b 4 i b A § i
oﬂ oﬂ -— cﬂ oﬁ cﬂ . oﬂ .ﬂ .ﬂ
T OILY NVd 304 3 V18 1V HAVHOONIAN
‘avgt 1731 seren ‘zétt ¥ N2 8NOHL
*2601 12460% ‘0001 ‘996 14-2v
AR RIS 6£°51U8 av* 408 8s°SSy WY
4Z°07 8202 90°02 vacLl SIHINT
2% 1 '8 213 ‘g8 ‘911 TR
‘11862 el 127 ‘8rél ‘voty 843
INATOA IVLIOL NAON-ZZ  SNOH-¥Z  NNOH-9 wad
YCCEZTT H(*TES I REY )
LR*Y  9T°OZ 46°¥Z  HAS :
00°0 00°0 00°'D  04AZ oz £0°1 '] zo* 00'0 Z0° 112 og° zo't'
00°0 00D  O0D'0  ABZ ot £0°t i34 00° 00‘0  00° "y 00°0 20°%
£0° 00° g0 ane 000 £0°Y 3 00° 00°0 0u* £y 0s*s2  t10°Y
£0° 00° £0° 8 0L*RE  Z0°Y 2z 00° 00°0 On* zry ov°E£Z 10°%
£0° 09 £0°*  _98% 0§z Z0°t 2z 00° 00°0  00° 112 0f£°E£Z  T0°%
£0° 00° £0° (14 OR°*FZ ZO'Y z . 00° 00°0  00° ovy 0Z°fZ 10°t
£0°* 00°* f£0° %1 0Z'sE Zo'y .z 00° 00°0  GO°* 6£1 0T°E£Z ta°'I
£0°* 00° £0° £82 O1°£Z Z0°% 14 00° 00'0  00° et 00°£Z T0°%
£0° 00° £0° zaz 00°EZ 70°Y °z a0° 00°0  00° L€ 0S°ZZ T10°%
£0° 09°* £0° 182 08°ZZ 20°1 7 00° 000  00°* 1131 oV 2ZZ to°y
£0° 00°* f0° 114 ovezz o'y 2z 00° 00°0 00°* sel 0R°2Z 10°t
£0° 0one £0° L2 oR*2z 20t 2 00° 00°0  00°* Vet 0Z°ZZ  10°t
£0* 00 £o* 847 0z°2z zo°y 2 00° 00°0  00* 13 0t°Zz 1oy
£0° 00 £0° Y3 0t1°zz  zo°t 7 00°* 00°'0 00 Zet 00°2Z 10°1
£0° 00* £0° ¢ 00°2% &o°1 'z 00°* 60*0  0o0* {X] 08°1Z 103
e Ane £0° sz 0S°1Zz o'y 2 00° 00'90  00° (13 or*"  10°t
.- BRIV PANT .. A2 y.v. % DO L. yF "X 1 rs 21 . 0.1 Yy V8l

i




*4£8

‘969

‘qzt

00 LT

0S°* 9ER

o oema

b e e sttty - ¥ i e
‘f 3 } A Ad ” [ 1] 4 [{ 1A}
2 ] o2 &Y or'y  10°%
’ 'y 1At 2 | o't  10°'%
o 'y (1t £ T {13 §
3 'y 00*z 2V 00°Z  10°1
'y °t fa*y 1 . 0G°YT  to°¢
0°0fy 3 " 91 ot ¥ ov*t  10'%
orofs ‘0 "t X 0s*t & A et 10°8
0°0f% ‘0 ' i} ] se*'r 8 X oz'y  10°%
0°nfg ‘0 ‘q 3 P31 A ¥ 01'%  10°t
0°0f% ‘0 0 1 oot % B on'3 301
0°0€S ‘0 ] il e § i3 os° 10°'1
0*0fs ‘0 ‘0 9 v v ¥ ow* $0°%
0'086 0 ‘0 1 05 £ 4 o 10°%
0*0£S ‘0 ‘0 . ££°* r Y oz 10°%
0°otq 0 ‘0 ‘1 it 1 W ot* 103
10v1S ANYHALS  NATLL0G  ADTANY SENOH UOI¥I4 NN'¥H VO ON
STLYUNIONN HAVHIOUGAH G0I¥IA-A0-ONA
T OLIUN 4T NV (2 HOYTIWLS &
0 6°Q 0°0 Q*9LS Iy
1IAKVG  QdX3 anon 3401
givya Hyd .
0'0 0'0 a‘q 8°a 00 0o 0°0 0°'05S
14dx3 vaNYD 009 TNITF maXd nnod d1n4s 130 ¢
3 1% Torg
734 FA 3 *9€8 134 ‘eEs ‘£e8 ‘8% 3 0 ‘088 =NOILVARTZ
> *4011 iL2¢]
*99% 11 7153 T Vi ‘95% ‘153 9z ef ‘0 2011V49YD
.tl -
. *9%3 *9g1
‘vt '£01 *eh *28 37 ‘09 & ‘ay ‘85 *87 =¥3YY AIV4NNS (
00° 47098 00° 99992 00° 1081 00" IE TS 00°vZ¥s 00°598¢ 00° $60F
00°HHOT 00° (102 00°196% 00°T14Y 00°£S¥T 00°0401 90°@9f 00’0 nos o
00948 VO eES 00°2Zvs 00°0¥S 00° LS o5 ° /£8 00°¢£%
0 * 988 AL QI*PES 0095 00° QLS 00 ¥ES 00°Z8S 00 0ES 39918
. - ‘0 000°0  000°0 000%0 O 0 1
SUNJIST  VNOLE  NSL X ANGHY  Av1 m WLEN  SALEN U
° o ° ) 1 Q0*Q Q00°a  0°0
¥187 ey Jany ANYST St nav 8407 88016 C
viva ONILAON & ’
0 0 t o (1] 0 o . 3 T
01A¥Y  AVVIST  IWYNI  L¥dr 1741 I4vIT NOIRT  JNDIT  DVABE ¢
SNOLLVLINANDD DNILNOY
H
ANILNDN HAVEDDUGAN ~
SEEEENERER 2XEBBERREE XEXVYRERRR ! SEERRERERR 2240 ERNNNS .
e
‘w9 ‘%27 *999 *94G N 03 SNONL
‘o 948 1T ‘gAY 12~2v
— L.AnY IR CAOLET o WLONEY . e meABAL2Y L L




o*ote '0 " 't
osota ‘0 | ‘1
[ 24144 ‘0 i} ‘1
0°0LS ‘0 b | ‘1
0°'0¢S ‘o ‘t ‘1
0°'0fR ‘0 L | ‘1
[ 24149 ‘0 “ ‘1
0°0LS ‘0 ‘% A |
0'0fs ‘0 ‘1 ‘1
0°0£5 ‘0 i | ‘1
0°0f% ‘0 ¢ ‘1
0°05S *0 ‘1 ‘1
0°0£S ‘0 ‘1 't
0*ofs ‘o0 b ¢ °1
0°0LS ‘0 b i
0'0€8 ‘9 ‘T 't
0°0fS L) *1 ‘3
0°0£S ‘0 1 M ¢
0°0ES ‘0 A | M ¢
0°0£S ‘0 ‘1 b ¢
0°0f£S ‘0 ‘1 A ¢
0°0LS ‘0 ‘s ‘1
0°0fS ‘0 ‘T ‘T
0°'0LS ‘o0 ‘1 ‘1
0°'0fS ‘0 ‘1 ‘T
0°0LS ‘0 *3 *1
0°0fFS ‘0 ‘T *1
0°0LS *0 ‘f ‘1
0°' 0% ‘0 ‘1 b ¢
0'0fS *0 *f i 4
0°0ES ‘0 *t ‘1
0°0tsS *0 ‘f °t
0°0£S ‘0 i ‘3
0°0fS ‘0 ‘1 ‘1
0°0fS °0 M ‘T
0°0£S ‘0 ‘% *t
0°0f8 *0 °t ‘1
0°0F£S ‘o ‘1 ‘1
0°0f£S ‘0 '3 ‘1
0° 0% ‘0 ‘T ‘1
0°*0f£S ‘0 ‘1 *t
0°0£S ‘0 *t ‘1
0°0ES ‘0 ‘1 't
0'0L¢ ‘0 ‘3 i |
0°0£S ‘0 ‘1 ‘1
0°0£S ‘0 ‘1 ‘1
0°0RS ‘0 T ‘T
0°0£% ‘0 ‘T M ¢
0°0%S ‘o0 ‘1 ¢
0°0fS ‘0 X ‘1
0°08S ‘0 ‘3 M ¢
0°*0fS ‘0 ‘1 M |
0°0¢s ‘0 ‘1 M
0°0fS *0 ‘1 ‘1
0°'0fS ‘o0 ‘1 ‘t
0°0rS ‘0 b | M S
0°0£S ‘0 i ] °1
0°0£S ‘0 ‘1 M ¢
0°0fS ‘0 ‘t M ¢
0°0£S ‘0 M i ¢
0°0LS ‘0 A ‘1
0° 088 *0 1 ‘1
0°0£S ‘0 1 b ¢
0°0LS b ] ‘1 ‘T
0°'0LS ' ‘'t M
. e~ - - - BAALD e D o A 2%
m <

gt TN areet 108
oc'er 18’ of‘et  10'¢ @
FEORT OR oz'cs 10°%Y

(VRS AL o1°'ft  %0°t

00°'FY 8L 00°Ft 10°% ¢
A YA 0s'Zy 10°%

9T 9 overy 10°t

0S'2% L4 0f*TS  T0°% o
AT ozeze t10°'t

XL T 0Lezy  t0°%Y

00'zy L 00°2Z1  10°T v
£8°IT 1L 0S*1%  10°%

29°%1 0L ov*tt  10°%

051l 49 OR*IT  10°% <)
£L°1T  BY 0Z'18  10°%

L3018 29 of°tt  to°t i
00°11 99 00°1t 10°t (
£8°01 €9 0S°0t  10°1

L9°0T 9 oveot 10°1

050l £9 0£°01  T0°1

£r'0t 29 0z*0ot 10°t

L1000 19 01°01 t0°1

000t 09 00°01  TO0°T

£8°'4 48 056  10°1

l9'6 8% ov*s  10°t

05's (S os*'s  10°1

££'6 9% 0z°s 10°t

L1 8% 014 10°1

006 ¥e 00°s 10°1

£8°8 €5 0s°8 10°T

98 28 ov's  10°1

os'a I8 ores  f0°t

£R'R 06 0z's  10°t

L1°8  4v or‘s  10°t

00'3 8y 00°8 [0°1

£8°2 ¥ 0S°¢ 0°1

L9 9 ov's 10°T

0s'L  Sv o£*L  to°% c
££°C WY 0zZ*¢  10°%

VS OV 19 o1*s/  10°%

00°¢ 2v 00°¢ T0°t o
£8°9 v 059 10°%

£9°9  Ov ov'9  to°t

05'9 4 089 10°%1 (&)
£5°9 B¢ 0z*y  1o0°t

4109 <8 01°9  10°%

00°9 9¢ 00°9 10°t ¢
f8'§ &€ 0S°S  10°%

£9°s o8 o¥*S  10°t -
0s's  £f 0£°c  10°1 <
£8°6 2% 0Z°S  10°t

V2 LTS 1 01°s  T0°Y o
00°'s  of 00°S  10°t

f8'r &2 oSy  fo0°¢

9'v 82 or'y  10°t ~
os'y «£2 of*y 10°t ¢
£E'v 92 0z*y  10°%

LTy ST oT*y  to°t

00°y W2 00°y  10°t -]
£8's  £2 oS*t  10°%

(7°% 2T ov'E  t0°% N
0%'F 12 of*s  10°%

£E°f 0% o0z°f  t0°t

L1°% 8% at*s  to0°t

00°'s 8% 00°f  10°%

- A% 1 4% orery . 7. X5




»

b . el RSV T
orotn L
0'ore ‘o
0’0rs 0
oroLs ‘o
[ 2] 44 °0
0oL ‘0
0'0RS ‘0
[ AX:1449 ‘0
[ A4} 4] ‘0
0'0¢S ‘0
0°'0£S *0
0*0cs ‘o
0°0Fe ‘0
0°'0fS ‘0
0°'0fL% ‘0
0°0£S ‘0
0°0fS 0
0°'0£S ‘0
0°0gS i
[ 201 44 ‘1
0°ofS ‘'t
0'0f% 4
0°08S ‘1
0°0LS ‘t
0° 088 ‘%
0°0RS *t
0°0fS ‘1
0°0£S ‘1
0° 0L ‘1
0°*0L£S 1
0°0f£S M S
0°0f% ‘f
T°08S ‘1
1088 ‘%
1 0£8 *Z
1°0%% ‘T
1°0€8 i 4
1°0¢€S °z
T*0ES ‘Z
1°0LES °2
T°0€S °Z
1°0£S b4
1°0xS *e
1°0fS x4
L 84154 i 4
1°0€S b4
1°0£S *Z
1°0£S b4
1088 ‘1
0°0LS M
0°0fs A
0°0¢s ‘t
0°0f8% ‘0
0°0£S ‘0
0°'0LS ‘0
0°0fS ‘0
0°0%S ‘0
0°0RS ‘o
0°0£S ‘0
0*0L% ‘0
0°'0£S ‘0
0°0fS ‘0
0°0LS *0
0°0£S ‘0
0°0fS ‘0
MDEINCL . *D

‘ot
‘1t
‘1t
A
‘L1
‘vl
M A
'St
‘St
g1
‘Gl
‘St

-

. .
19°h2  AVY
nsve  spt®
LT A 12 1]
L1°vE &Y
00°vz  veifl
£A'RZ  £¥E:
A AR X A4 A
0S8  T¥e
£E°CZ  OFS
LURE AET
00°£7 B8EY"
£8°2Z 2%
£9°2% 9%t
0527 SeY
£E°ZZ ¥EL
L8007 £%3
00°'7%¢ L3
£R*IZ 1Tt
£9°1Z  oRt
0S'1¢ 4Z%
£2° 17 @23
ASE T ANA 4
00'1Z 928
£8°0% STt
49°0% vZt
050z  £21
£R°0% TuY
FARY YRR £ 1
00°0C 0Tt
£8°'61 41T
L9461 811
OR*6T LIY
£R°61 918
LE°6T  STT
006l Vit
£8°8T £I%
£9°8% %Y
95’8y 11T
££°87 013
Z1'8% 608
006y 803
£8°LT L0t
£9°¢t 901
0%°LT  S0%
€547 vot
L1448 fO%
00, TOt
£8°91 10t
£9°91  00%
0591 44
£L°9T 84
LE°9% L4
00°9¢ 94
fa°'st S
£9°ST  va
08°'Kt £é
£R°St 26
LI'RE T4
00°SI 04
£8°vT 48
AAS AN | ]
0S'YT (8
£r*vt 98
LE°vE 88
00yl 8
CRYCI_ER .

o’

or*

or’

oy’

00°0
0S°£Z
(] A4 %4
of 5%
(128 4
01°fZ
00°€7
0% ¢
overZ
of.°Z&
[ TAg 24
1] A 44
00°zz
(1138 ¥4
(] A £4
(-1 ¢ 4
or*1e
otz
Q0° 17
050
[ A% 14
of.* 07
0T oc
01°02
00°0%
05° 61
or 4l
[ 14
DIAL 3
0161
0061
0s°8tY
ov 8t
(1204 14
0oz 8t
(18413
00°8t
05°/L%
[ AFA
oL Lt
[ IAd 4
0oLt
0043
05°91
or*9t
0£.°91
o9t
o7
00°91
0s°'SY
1A
0L°SY
or°'St
01°St
00°S1
oSyl
oveet
oyl
ezl
ot*et
00°vi

NC*FTY . INX e .

roes
ro*y
ro°y
ro*t
19°1
10°1
et
10°1
10°1
10°1
191
10°1
10°s
10°%t
t0°%Y
10°1
10°Y
10°%
t0°t
10°t
10°1
10t
101
to°1
10°1
10°Y
10°y
10°t
10°1
10°1
10°%
10°1
10°t
10t
10t
10°1
10°¢
10°1
t0°t
10°%
10°1
10°t
10°t
t0°1
10°1
10°t
10°t
to°t
10°t
10°¢
10°1
10t
10t
10t
10°Y
10°%
10°%
10°1
10°1
to°s
13
10°1
10°1
10°3

e




geote ‘n
Lrofs ‘n
frofs ]
£eoLs ‘s
£ro0s '8
feovs '8
£°0£S i
frovs ‘¢
zZ*ofS 'Y
zrots ‘e
Z'0fS ‘!
ceogs ‘!l
Z°0LS ‘e
Z°0tS 9
[ A1 3 ‘e
%058 ‘9
Trots ‘S
LA ] 35 ‘s
¢ ots ‘S
Z*0fS i
154234 ‘v
Teofs ‘Y
1°088 M
1*0£8 °f
1+0£8 b4
1°0£S 4
1°0E8 *Z
0°0LS M ¢
0°0fS bR |
0°0rS *3
0°'0£8 ‘o
0°0f8 ‘0
008 ‘0
0'0fSs ‘0
005§ ‘0
0088 ‘0
0° 088 ‘0
0°*0fq ‘0
0°0LS ‘0
0*orS ‘0
0°'0fR ‘0
0°0£S ‘0
[ A3 2 ‘0
0°0fS ‘0
0°0£¢ ‘0
0°0£S ‘0
0*0£S ‘0
0°0LS ‘o
0° 085 ‘o
0°0Ls ‘0
0°0CS ‘0
0°*0fS ‘0
0°0%% ‘0
0° 055 '0
0°0%S ‘0
0°0£S ‘0
0°0LS ‘0
0°0fs ‘0
0 o8S ‘0
0°OFS ‘0
0° 058 ‘0
0°0LS ‘0
0°'0LS ‘0
0°0fS ‘0
0°0LS ‘0
AIBD .. '

*‘ie
‘18
'08
‘08
\X.1%
‘Av
Ly
Ly
vy
‘R
vy
‘v
Iy
oy
‘Af
*LE
‘Qf
‘ff
*If
.Y
24
i 24
iE 44
‘At
°91
‘f1
¥

. cldmies o - et S

NS . -
vt v.m-r‘ 0VoLY ROy
on'ul rI1g or*IY  ro°s
FF'SE 212, 0Z*11 ro°s
PRI R T 3¢ o1°Yl  Zo°'y
00°GE  O1R: 00°11 O3
FA'YF  AOE 0S°0t ro0°Y
A AR 2 1] 4 0ov°01 70°t
06 v L0T 0501 Z0°Y
£E'YE 902 oz*or Zo°t
L1°VE  S02 01°01 ZO°'Y
00°yy  vOR 00°01 Z0°%
F£8'CE  f02 08*s ZO°Y
(9°*EF ~T02 ovs  TO°Y
0S*£L 102 or*s 201

0oz 0z*6 ZO°'1

648 ot*s Zo°'t

Bst 00°a  ZO°Y

L6t 0s°'a t4 A4 §

941 oves  Zo°Y

S4t 0£‘8 ZO°T

73 0z*8  ZO°1

£41 0i*q  Zo°Y

zat 00°8  ZO0°t

181 0S*L  Z0*1

06T [1] A4 70t

681 of*L 7Ot
£E'IE A8t 02°L  20°t
L1 L8t ov*sL  Zo°t
00°15 981 002 Z0°%
£8°'0F %6 05'9  Zo°t
£9°0%  ¥81 ov'9  Zo°'l
05°0%  £81 059  Zo°Y
£5°0F &8Y 0z'9  TO°1
FAST T {1 01'9 ZO0°%
00°0f ORY 00°9  ZO°1
£8°62 &L1 0G°S  Zo°t
(96T BLE ov°'s  Zo°t
0567 LLY oS  Zo°t
££°6Z 94T 0z*'s o't
L1462 QLT 01°'s  Zo°t
0042 ¥L3 00°S  ZoO°l
£8°8% €LY (1134 4 Z0°1t
498 Ty ov'y Zo°'l
0S°8% 348 OE'y Z0°t
£E°8% 0Lt [ YA 113 ¢
LT3 49% oty ZO°'t
00°87 8%t 00°y ZO°t
£8°42 (91 0S°f  Zo°1
L6t 991 ov'E  ZO°'%
0S¢t G9¢ oR°t  Zo°'t
ARIT ANl or°'T Zo't
Lz £91 o1°'st  Zo°t
00° 42 ZT9V 00°'t TO0°l
£8°92 191 0R°%  Zo't
£7°9% 091 ov'z Zo't
08°9Z &SI 0£°Z Zo°'1
££°9Z 8BSt oz zZo°'t
L3°9%  LS% 01°Z Zo°'t
00°9Z 981 00°2 Zo°1
FA'SZ  §S1 05°1  ZO°Y
19°SZ  weY 0p°y  Zo°%
08°%Z E£81 of°t  Zo°l
vE°G% 28t 0zt Zo°t
L1°8% 16t 0ty Zo‘t
00°6Z  O0R1 00°t  Zo°'t

i ——

COIMTANT . OGS FAST

4,

~ - b

4

e

-

- ——letigr.

(4] -

~

o
g skl ) Sl L



Lsemer . Bea

zries T

[ 4811 114
[ AR ]34 13 41/ 0y [ 4 A4 1/
1R { 1 26 124 0y 119y
getes {3 X7 14 '0Y 009y
9188 '3 ‘00§ 'y £O° 5y
AR ¥ 11 g9 (VAT 4] L0
A I1ES ‘29 ‘pee '5t 0R°'QY
4° LI5S *Ze (3 L3 vy freGy
0*2es *Le 3 ¥13 '9y L10GY
1 X3 11 za ‘qov '8 00°%y
zZeres °e Ty (24 facry
AR 41 ‘th *0Re 14 A A%
SRS *001 ‘128 55 0K°vy
(2% 435 ‘201 ‘v9C Ty AR 1%
24288 ‘vl * 409 ‘s£S Aasd 1%
4258 ezt 1/ ‘49 00°¥¥
0°'fES L08t *10¢ ‘16 £A'EY
teees raft X171 T4 P AT A% ,
£eEES 12 ‘984 13 0s°y ¥ ;
vERS *9%1 ¥ A7 ‘o1z €R'EY .
(-8 {1 (T312 ‘989 ‘182 ASE A% i
FAY {1 T4 ‘924 'L 9F 00°EY !
- 38 31 r081 *Z96 ‘Lo ra'zy i
Y%A *281 ‘f4é ross VA A2 1 : oy 81
33 4 £ *z61 ‘4101 *999 08°%y S8 oc*at
0°'FER ‘941 covolL {74 £E'TY  ¥&Z oz ol
TUYES ‘002 *2901 *208 L3°2v  €8%; 010t
1°vES *£02 1801 ‘198 00°Zy ZC2 00°81
1 31 121 ‘907 ‘9401 R .73 £A°IY  $S2 0S* /Y
ZUvES *807 9011 22001 PA LN T T ovesy
2885 * 4602 2 231 *RAOT 0S° Ty 4V2 L TRTA
2 yes *802 *L0TY ‘0021 gLty QvZ [ TAFA
| 827X *902 ‘G408 TIESS FASE CORNY % ot°Lt
T €S 8 { T4 ‘8701 ‘6081 00°Iy 9V 00°¢L%
o'ves "rat ‘G201 IR £a'0r S¥2 0S°9t
B8 EES zat '0L6 46161 L7°0F  ww2 oy91
9 RES *L9% ‘848 '9v02 oSOy £¥2 of° vt
£ RES 181 ‘R18 7802 £LeOv ZTvZ Qz'9t
1 3L 34 723! ‘f2s '4481 FA LY T2 7 4 0%°9t
B2ER 0zt *4L9 *GAST 00°0y OVZ 00°9t
928 ‘80t "7 ‘02t FA'4F 4€Z 08°St
Se2Lh ‘00% LR ¢4 '£eot {74 ARZ ob°St
gezes ‘n4 *0RY ‘006 0G*4f  L€2 of*st
F A% £ {4 ‘88 ‘wey 13 FE'AT  9RZ oz°sy
1 2£6 ¥4 90y ‘828 PALY S 12 or°'sy
[ 2 A% *9/ *L9% ‘108 00°*4E ¥EZ 00°QY
4°1€S ‘0L vy ‘AL "ER'BE  SEV oSy
LOIES ‘v9 (F£4% g3 4 L9088 2R oVt
IR ‘48 ‘462 10/ 0S°06F I£2 of*r3
. CIES 53 ‘9L A 717 £E'8E  ORT (Y AL'A
- c (A {4 *ay '*£52 Lz (Y08 AZ2 ot vt
! Z'IRG 'ty '0e2 €19 00'85E 6z 00°vt
1UIRG o 208 ‘08s £ LS 222 0S°f ¢
0188 ‘T *z8t oS PAAYA 3R 1 4 ov°f£t
6°0£S (x4 '86t 66y 0SS ¢s 822 o£°cs
L°08£S '£2 ‘GRy {1 £R°(8  ¥ZP 0Z°£1
9088 ‘43 g£11 ‘R4T LT4F T2 o1°ft
s 0£% *St ‘vo 28 00°¢E TTZ 00°%¢
veofs 21 \¥Y3 X33 X LT ¢ 4 0S*Zt
Rt v'OfS *0t 1) 2 1) (995 022 ovezt
- E f£ro8s ‘4 *8% 2t 05°9f 612 (TR A
£'OES ‘4 7 '8 £Lof a1 0Z°Zt ro°t
£ 084S X *£¢ v PA L 1 3P4 4 03121 Z0°%
. ¢ ) £eots '8 2% 'S 00°9¢ 912 002t Zo°t
e e - . oo LT LN *n . R 1] . [ X COINNC..PLY ARSI _ FALL ... .. . cniirrr e -




[ ]
SSILININNNISINsNNNNNSsNININS O

- 6L WNA VI NOILVILALGON L6V
Y 8L4T AN NOLRNIA ALI4VE WVE
: CT1-23H) VNIV HAVNONNGAN GONTS
M 3133333332733 211 8378333123333 43]
00°0 os°ty. 00°0 2131 ‘607 00°0 LI vES os’ °
SNNONW SUNON SNNDH 8§49 Gi-av wc«; NAAD  AATNAS°N 4Hd
INNTVIVE  AOTALNOD XYM 0L ¥3A0 AOTALOD IOVHOLS | HLd3N NIOANASIN 40
40 NI 40 3IWTL NOILVHAL WA T XYH HOHEXVR  SHOWIXVN WAKIXWH 01wy
&~
*114% ‘0 0 no14100 .
*09F ‘0 0 - 30vHOLS
00° 98¢ 00°0ES 00° 0% NDI1VYAZTI
N9 40 d0). LSINT AYATILAS INTUA WILIND sessssecseccces T Ny
SYGATYNY ALIAYS Wyl 40 >x¢:t=# ) §
YA (z9ee )
oenamt 1 10°t z 04 431n0¥
&
POEYEL ST T (z2°2 )
|, esed T ta°t t IV HIVEDONGAN
- 08* .
<1 oXivd NV vInv NOTLVLS NOTLiVNI40
SHOA () 43144V SNYIIVY ®
’
(SHILIHOTIN FWUNDS) SITIN IUVANS NI vaYY
(ANNDIS ¥A4 SHALAN H1NT) ANDIIS ¥Hd L334 HIEND NI SA0Td
SHOLLVINGNOD DINONDDA OILVH-NY1d 314I1TNH HOA ANYNHAS (0T34 A0 ANI) IDVHOLE ANV A0S HV3d
@]
. : X
33338332 SASKERRERE EEBERXKRAEE . jfd3et2 ] p2iideied A'
3
. ‘ O
Y
‘4w *4¥9 *Zv9 - 148 W N3 SNoNL
‘928 ‘9zs <0z e, Y.
zz'8vz zeave (5602 404281 W )
06 L% 996 8L SIHINT
*z80¢ oy r ot £ 37 SHI ¢
*8418F T3 797 . 008 TIEY $49

INATNA WIGS AROH-EC Ao

9°0LS 14 ALt ‘6
£L°0fS i 14 *LTy M)
L°OfS i X4 ‘9ft M)
8°0£S i 14 ‘Sl ce
A°'05S T L *SSt *h
6088 ‘6T ‘99 vé
0 1f% *1s (A TAS *6
0°Ifs ‘of ‘a1 M)
T IfS b4 ‘002 ‘6
e 2. AZM30C csc Y1 5 e

H-vZ ANONH--9 avad

N

SHNOH 0S*TY  3AWXL Jv *TILt

3

J
fR°BY 06T (1 £o°y
L1°8Y 48T ot* £o°'t
00°Av AAZ 00°0 £0°%
© RB°LY (BT Qg Zo°t
A ATA NN | 11 ov°fé Zo°t
0S*/vy gaz oR°f% TO°Y
[ 4 4 B ] .14 QZ°'ET o0°'t
L1°Ly S8 ot*RZ OV
(1 A Y 414 00°'£Z 20°1

81 RONALN0 NVId

—£0 0 JOF. ____ACIP2 2022




APPENDIX &

HYDROLOGY AND HYDRAULIC DESIGN CALCULATIONS
FROM
STATE OF NEW JERSEY
DIVISION OF WATER POLICY AND SUPPLY
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Dam Application Ne. .___528 —_—
Map Ne. 22-169

Ssate of Now Jorsey
Divisles of Weter Policy end Supply

REPORY ON DAM APPLICATION
Application of Hatage Corporation, Sox 19€, Eranchville, New Jersey
Gled Fotruary 26, 1959  for apprown! of plons ond for @ pemit m construct
@ dou for the impoundment of Lake Windsor ocross & tributary of Papakating Creek
tritutory »  #allkill River in dantage Township

Sussex County, New Jersey, has been exomined by !, J, Calley, Principal Engineer,
‘.fr"-—- Hydrauvlie

PRINCIPAL FEATURES
Purpose of dom residential development Type of dom earth fil1

Site inspected == Foundation materiol ecee

Locotion: 22,27,1.9.F Moximum F.e:ght 32 foet 3

Oroinage oreo 0,90 8q. mi. Length of dom 310 foet ) ‘

Elevanon of flow line  §30.0 Tep width of dam l¢ foet ? ,;;;:{_ﬁ

e e i 2 s aw e i Tms e emnteon B

Copocityof lehe  9o8  million gallons Upsteom slope 3 A

Type of wiliwey overflov chute é’}:—‘
Length of spillwey LL fect ’{;S: ]

/ Dosign Reod flow 693 cubic foarpor second = 775C soc. h. per 83 mi. £

N‘:*
\

Heood on wiliwoy for design ficod flow 3,1 foet

PN

e

Froeboord 1.2 foet

-

A o
[

.
.

Masimem spillwey copacity (dom awesh) = 2350 cubic leet por second

= 2810 sec. h. per aq ws,

RS

Ourlet other thon spillwoy 1F® dlametsr 2,:.P. drein

4

» A

Drecings hled by 8. A, *11lis, Lice: se “lo. (90F
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Pertinent Inforration

The proposed dan embankment section zeets all the requirenents of the Divisicn
as %o slope and top vidth, Rip rap will be placed along the wpstrcaz slope froa
the top of the embarkment to approximately 3 feet below norzal water level.

A LO-foot bottom width rip rapped trasperoidal channel with 2:1 side slopes will
be constructed for a distance of 25 feet downstreax from the end of spillway aoron.

Eydrology

Pycroachnent Application No. 3129 located sppraxirately 0.5 rdles dounstreaa
used 150% Central Jersey Curve as an estinate of a 15-year flood.

st ri

v\\‘l’

R PR

.; i o - y Rational Fatiod ------- 50 year flood
18 G= Sta "C* = 0,40 ’
= < =040 x £76 x 2,50 A = 576 ac
= C =596 sec. ft. i =2,5% "far
¢ 1505 Ceniral Jersey = S67 sec. ft.
3 dorta Jersoy = 69) sec. ft.
3=
k3 ilse “orta Jersey Curve Run-off as an estimate of a S0-;7 flood.

Yy draulics

Deteralae hoad en spillway for ( = 693 sec. ft.

nezLH L« 30 ft. (effective)
633 = 3.25 x 30 x 33/2 n3e 2 3,2 (¥iaps)
3 e 3,10 ft,
.t e waowa o Spilluar Jrest Zlevation 533.:1» l-;.-;- PPl G 5 i B v I ISP W
1 e g 0t
“ater Level zlevation 0]
2 Sov ef e Dukment Zlevation _S27.7C
s’;. >rceteard 3. .
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10 hos been found that he si%e b the dom is suitoble end me plons adequate ‘o nsure the
consvuction of @ smucre which «.ll not be 3 menace % lfe o- progerty under des.gn Food

conditians. 11 is therelore recommended that the plons be approved ond that a permst be 1ssved
subyect 10 s$xandord conditions ond to the llowing special rondihons:
10, The drawings and soecificstlions Lerebr amprevel were prepared

Y “llis, Jaul - “roctor, Ta.,

spocifications entitled,

"Lake “indscr Dan
Soecificatians for Construction of Cax®,

dated June 17, 1959.

drawings eatitled,
"LakXe Andsor Proyosed Zan%,
dated lay 28, 19593
“Zake Windsor Liyout of ‘a3 Spillwyy",
dated May 26, 1959 °
"ake Windsor Jaa 3p'1luxy Relrforciag ietalls®
dataqd June 15, 1959,

LAt
g I~ 2t teccto—

Chief, Bureay of Water Conmwel

N
v‘{“.11Q4‘J]‘ f.('{,.,’.

“yutr
Yoo

Trenton, New Jersey

June 22, L19 .59
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