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STONY BROOK
WATERSHED WORK PLAI

AGRFEMENT
between the

Freehold Soil Conservation District

MidwJersey Soil Conservation District

Stony Brook-Millstone Watersheds Association, Inc.

STATE OF _ New Jersey

and the
SOTIL CONSERVATION SERVICE

UNITED STATES DEPARTHMENT OF AGRICULTURE

Whereas, application has heretofore been made to the Secretary of Agriculture
by

Freehold Soil Conservation District 3

Midw~Jersey Soil Conservation District and

Stony Brook=Millstone Watersheds Association, Ince

State of New Jersey , hereinafter referred to as the local organization,
for assistance in preparing a plan for works of improvement for the

Stony Brook Watershed, State of New Jersey , under the authority of the
Watershed Protection and Flood Prevention Act (Public Law 566, 83rd
Congress, 68 Stat. 666); and

Whereas, the responsibility for administration of the Watershed Protection
and Flood Prevention Act has been assigned by the Secretary of Agriculture
to the Soil Conservation Service, hereinafter referred to as the Service;
and

Whereas, there has been developed through the cooperative efforts of the
local organization and the Service a mutually satisfactory plan for works
of improvement for said watershed, designated as the watershed work plan
for. Stony Brook Watershed, State of New Jersey , which watershed work
plan is annexed to and made a part of this agreement; and

Whereas, the watershed work plan describes the watershed and its problems,

and sets forth a plan for works of improvement including a schedule of
operations, the kinds and quantities of measures to be installed, the
estimated cost, costesharing arrangements, maintenance and other responsi-
bilities of those participating in the project, and economic justification
for installing, operating and maintaining the works of improvement; and



\lhereas, the watershed Protection and Flood Prevention Act provides (a) that
the local erganization and the Secretary of Agriculture shall agree on the
watershed work plan prior 1o participation by the Secretary of Agriculture
in the installation of the works of improvement as set forth in said plan,
and (b) that, at least forty~five days (while Congress is in session)
before such installation involving Federal assistance is cormenced, the
watershed work plan and the justification therefor shall be transmitted
by the Secretary of Agriculture to the Congress through the President;

“ Now, therefore, in-view of the foregoing considerations, the local organiw
zation and the Secretary of Agriculture, through the Service, hereby agree
"~ on the watershed work plan, and further agree that the works of improvement

as set forth in said plan will be installed, operated, and maintained
substantially im accordance with the terms, conditions, and stipulations
provided for therein,

It is further understeod that this agreement does not constitute a financial
document to serve as a basis for the obligation of Federal funds, and that
financial and other assistance to be furnished by the Service in carrying
out the watershed work plan is contingent on the appropriation of funds for
this purpose and on the execution of supplemental agreements setting forth
the cost-sharing arrangements and other conditions that are applicable to
specific works of improvement.

It is further agreed that the watershed work plan may be amended or revised,
and that this agreement may be modified or terminated, only by mutual
“agreement of the parties herelo. :

No member of or Delegate to Congress shall be admitted to any share or
part of this agreement, or to any benefit that may arise therefrom; but
this provision shall not be construed to extend to this agreement if
made with a corporation for its general benefit,

Frechold Soil Conservation District

py  /s/ R. C. Clayton

Title Chairman

Date January 25 s 1956

The signing of this agreement was authorized by a resolution of the
governing body of the Freehold Soil Conservation Districth,

adopted at a meeting held on Decesbar 1 195 5 .

/s/ M. A. Clark
Secretacy

Date_ __January 26 ,195 6




Mid-Jersey Soil Conservation District

By /s/ Fred H. Totten

Title Chairman

Date 1/25 s 1956

The sizning of this agreement was authorized by a resolution of the
governing body of the Midedersey Solil Conservation District,

adopted at a meeting held on Janvary 30 » 1956 ,

/s/ Eric H. Peterson Jr.
Secretary

Date January 30 , 1956

Stony Brook=Ilillstone
Watersheds Association, Inc,

By /s/ Paul M, Vanilegen

Title President

Date Jan. 2l, s 1956

The signing of this agreement was authorized by a resolution of the
trustees of the Stony Brook=i{illstone Watsrsheds Association, Inc,

adopted at a meeting held on Jannary 27 » 1956

/s/ Malcolm P, Crooks

Secretary

Dt January 30 , 1956

Soil Conservation Service
United States Department of Agriculture

By,

Administrator

Da te ) 195 6




utmﬁr BErook Wetarshed Work Filao
Gma.!. Summery

The watershed work plan fox Sitony Brook, Mew Jovrsey, was prepaxred by the
Freshold and HMid-dsisey Sodl Conaervation Districts and ths Stony Brook-
¥illstone Wabsrasheds issccisiion, Inc. as the sponsoring local organiszs-
tioms with technicel as&iatmm prmm by the United States Department
of Agricolture. :

The watershed work plsn covers anmxoi‘wwlymﬂsqmmas
or 30,60k scres in Parcer and Humbterdon Counties, New Jersey. Approxi-
mately 508 of the watersled in cropland; 92 is grasslend; 288 is woodland;
and T wigoellansous sach as towns, roads, ete,

Ho Fadarsl lands o m:tgabm mwm &s involved.

The work plan proposss & teneyesr projech for ths protsction and develop-

mant of the watershed at a total sotimated cost of §517,1L9. The non-

geﬁ;;al shara will be $307 ,772 or $5.5% and the Federal share $209,377 o
0u5%»

Purposs of This Wetarshed Px\opet

The purposc of this plen iz to conplete the planpimg and application of
farmor-district conservation fara plazn in the watarshed to lmprove and
protect the economlc base of the commamity; to instell desiliing besins
o protect Carregie Laks fvom loming itvs velus through sedimentation; to
contribute te mors usable water supplies through ineresssd grounduater

rechargs, mors woiforas stresm flow and the sbatement of alllation.

The cost for land trestment msssures naeded £or watershed pro‘bncm.an is
setimated at $257,017, sxsivsive of any ACP payments. The farmers® out-
of~pocket shere of this coat is §221,24), The Federal shave, consisting
entirely of addilional tecimdcal assistance needed to camplete We
program in ten years la $35,773.

Sirvetural Hessnwres

The structhuwral meagsurss included in the plan consist of uine desiliing
besins having an aggregabe capacity of L8O acre fest. The total cost of
these neasures, includlng the capitalised valve of operatdon and mainten-
ance cost i $260,132. Of this amount, the local sponsors will besr :
$06,528 end the Federal Government will bear $173,60h.

Domsges and Bemefits

- The ratlo of the everege snuusl benafit ($11,650) to the sverage annuel
cost of amxci:‘a*al MILSULES {w,osa} is 1.65 %0 1.00.




“da

The totel bemsfiis of lend trestment measwres were not eveluated in mone-
tary texms pince axperisnce has ghoun that these soll and weier conserva-
tion messures produce bensfite in exess of Lheir cosis.

Beletdon of Benafite to Cost~Sharing

Direct, identifieblo local benefits aucruing to taxsble properiy comprise
1,38 of the total benefits of the project. Locel iniereats propose 4o
pay 59,55 of the total project costs.

mmmmtmmemmm, theys will be very sig-
plficent wevalueted banefits from the desilting besins. Among these ave
water for frrigstion, livestock smd fire protection; a cleaver aod more
mmsmmﬂmmmammmvammanamwm end
increased food and improved shelber for wildlife sod fish, Battor mtu-
mMMWMWWMM&SW&ﬂM

on wlls and springs, wwngamm.'.muwm&'
agriculbwo and othar wsss,

mmmmmm&zﬁomwmammmmwmm
mmmwwaumhmemmmnmmmm

azmtmwwwm.mommwmtmm
Lake. It iz the intentiom of Princeton Udiverdsity %o remove this sedi-

ment in the neer future and the cepacity of the Lake will then be comps-
Takls to what it wes vhon built. The Pemoval of sediment is expested bo
Wﬂﬁ%m@u@tﬁm@uﬂ@ﬂmm

Carnagle lalke, cuned by Princeton Mmity, i o veluwsble puhuc assab
@mmthap@natwsnmsmlﬁmm boating, skating, and
swimuing, ALl dredging coste in ths paenst, have been, and in the future,
will be poid for by popular subsoription within the community., The pro-
tection of lnvestnsmits in property sgainst eilfdng damages have beon
considared as food demsges withoud regard %o the use made of the

It is entlicipated that sometime in the nesr futuwre, swiace waters in the
Stony Prook Watershed uill be requirsd fox dowestic purposes dve 0 €X=
panglion of populaticon in the area and the naturel linmit of draft upon the
prenent artesisn supply.

Provisions Lo Fimming Conatyuction

The Boaxd of Chogen Freoholders of Mercex County has accapted the con-
tzacting obligetion of those structures o bs conasicructed in Hercer
County, and the Board of Chosen Freeholders of Humberdon County hss agreed
to sccept the comiwacting obligation of those shructures to he constructed
in Hunterdon County and will enter into agreements wuith the Frechold Soil
Conservetion District sud the Mid-Jersey Sofl Gmmatm District,

Funds for the local shere of the construction ¢osts will be raissd by the
Stony Brook-iillatone Watersheds Association, Incorporated,




Land treatment measwrcs wlll be inetalled, operatsd, and maintsined by
the landownsrs o opsrators of the farms om which the nmeasures are ln-
stalled undey agreemente with the Freshold Sodl Conservation [Rstrict
and the Mid-Jorasy 8oll Conmervation {dstwici,

The teo desllting bagine located in Henterdon County will be operated
axd medntained by the Hidederssy Soil Conservation District and the
soven desilting basdns located ip Merser Couaty will be opstratad ang

paintained by the Freehold Soil Concorvatiom IMstrici. Both dlsiwricts

vwill enter into detailed sgreements wlth the Stony Brock-Hilistone
¥aterdheds sssociation prior to the issumace of jmi.ta‘t-iom to bid mder
which the Associstlon will give asswance for the cperadion snd
maintenunce Dunde.

The Watershad Association bee at present a $10,000 amnvel budgedt mede wp
of dndividusl awd crganizetionsl contributions which it cen drav from
for avwch purposes. It can elso enlisb specisl contyibutions sz it has
succossfully done om several occasions in the past gix yoars, In ade
dition %o thie source of opsration and malutenstice funds, bho Watershods
Associetdon can reasonably expact finencial and perelce type of azslab-
sopw Srom the loogl beroughs, Lownships, amd cowtties.
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WATEASHED LORK PLAN

Stony Brook watershed
Mercer and Hunterdon Counties
New Jersey

January 1956

INTRODUCTION

Authority

The Watershed Work Plan for the Stony Brook Watershed in Mercer
and Hunterdon Counties, New Jersey, hereinafter referred to as the
plan, will be carried out under the authority of the Watershed Pro-
tection and Flood Prevention Act (Public Law 566, 83rd Congress, 68
Stat,. 666.) ’

Purpose and Scope of Plan

The purpose of this plan is to state gpecifically the feasible
practices and measures needed and how they will be carried out to
achieve the maximum practicable reduction of erosion and sediment
damages, Application of this plan will provide protection to and
improvement of land and water resources. The develcpment and execu-
tion of -the plan is based upon the cooperation of Freehold Soil
Conservation District and Mid-Jersey Soil Conservation District, the
 Stony Brook-Millstone uatersheds Association, Inc., Boards of Free-
hollers of Mercer and Hunterdon Counties, landowners, local, state and
federal ayencies and a coordifated utilization of their facilities.

The major water problem is one of sediment damaze that affects the
rural and urban residents of the watershed and adjacent areas. The
‘downstream damae caused by sediment produced in the Stony 3rock Vater-
shed is of considerable extent, and affecis people who have no control
over the use and management of the land, This is a result of erosion,
which occurs principally as sheet erosion in the waterched, with flood
plain scour, gully erosion, streambank erosion and roadbank erosion
all contributinz to the problem, In some localities, lands have been
' severely damaged by this process to the detriment of the welfare of
the commmitye.

Upon completion and continued maintcnance of the measures set
forth in the plan, a major reduction in sediment damage will result
and agricultural production will be increased,



The Freehold Soil Conservation District and the Mid-Jersey Soil
Conservation District provide through their Programs and Work Plans
for the application of a complete program of soil and water conservaw
tion and improved plant management within this watershed, The objec-
tives are to use each acre of agricultural land in accordance with
its capabilities for sustained agriculiural production and to treat
each acre in accordance with its needs for protection and improvement.
Such a program, when applied and maintained on all the land within the
watershed, will have a major effect in the reduction of upland erosion
rates which in turn will reduce sediment damases, Additional measures
primarily for sediment reduction are needed to comnplete the soil, plant
and water conservation pregram in the watershed and provide effective
reductions in damage from sediment,

SUMMARY OF PLAN

This plan is a combination of land treatment practices and sediment
control measures which contribute directly to soil, plant and water conw
servation and sediment damaze reduction. The works of improvement as
listed in Table 1 are planned to ve installed during a 10-year period at
an estimated total cost of 501,85L of which 292,477, or 58 percent, is
to be borne by non-Federal interssts and $2094377, or U2 percent, by the
Federal Government. The locel people through the Stony Brook-lMillstone
Watersheds Association, Ince., will pay 30 percent of the construction
cost for the structursl measures to bhe installed under the plan.

The Freehold and Mid~dJdersey Soil Conservation Jistricts, under
authority of the State Soil Conservation Districts enabling legislation,
agree to assume responsibility for periocdic inspection znd mainienance
of the sediment control measures at an estimated annual cout of $712,.
The landowners and operators will maintain the 1and ir-atment measures
in accordance with previcions of the farmer-district cooparztive agree-
ments.

The estimated averare annual monetary tenefits resuliing from the
structural progran are shown in Table 5.

With the works of improvement applied and operating at full
effectiveness, the ratio of the estimated average annual benefit from
the desilting basins, $11,650, to the estimated average annual equiva-
lent costs, #7,082, is 1,65 to 1, based on long~term prices for costs
and benefits.

In addition to the monetary benefits, there will be very signifi-
cant unevaluated benerfits from the desilting basins. Among these are
increased food and improved gelter for wildlife and fish, water for
use in irrigation, for livestock and fire protection, and a clearer and
more uniiorm stream flow which will enhance land values in the watler-
shed, Recreational opportunities will be greatly improved for boating,
skating, picnicking, fishing and hunting. Beodies of water suitable for
these purposes are needed here, Better water management will increase
ground water recharge and therefore have a favorable effect on wells
and springs in providing a more uniform supply for ajriculture amd other
USeS,

—2—



It is planned that 75 percent of the farms not .yet planned will
be planned in the ‘10-yesr period, Together with the farms already
planned, 8l percent of all farms would then be cooperating, It is
also planned that 60 percent of the remaininz needed land treatment
measures planned on all these farms will be applied in the 1O-year
periods This will result in the establishment of L5 percent of all
the needed land treatment measures, and an estimated.80 percent of
the most critical areas affecting the desilting basins,

The full attainment of the benefits evaluated in this report is
dependent upon the cooperation and support of landowners and operators
and local agencies in installing and maintaining the measures,

DESCRIPTION OF THI WATERSHED

The Stony Brook Watershed is L7.8 square miles (30,604 acres) in

. area, lying principally in the northern part of Mercer County, New
Jersey, with approximately 15 percent in southeastern Hunterdon County,
Stony Brook rises on Sourland Mountain and flows southeasterly, joining
the Millstone River in Carnegie Lake, It is made up of small tribu-
taries ~ Peters Brook, Baldwin 3rock, Honey Brook and other unnamed
branches, The main stem, 17 miles long, has 55 miles of tributaries,

a total length of approximately 72 miles.,

Through two centuries, the watershed lands have been used for
crops and pasture, the woodlands have been harvested for timber, and
the stream has been used for power, water supply and recreation.

Land and water use by many individuals of varying abilities and
preferences over the years has led to the decline of resources, par-
ticularly soils subject to erosion, Yields from some soils are less
than they should be, water resources have not been adeguately utile
ized and, in addition, lack of proper land use and conscervation methods
has resulted in excessive sedimentation in two mill ponds and Carnegie
Lake and impairment of recreational and wildlife values,

Topographic Features

The topography is gently rolling to hilly with a maximum headwater
elevation of 550 feet and a minimum elevation of 50 feet at Carnegie
Lakes Narrow trap rock and sandstone ridges alternate with broader
shale valleys, gnerally extending northeast-southwest, These ridges
are largely wooded, The remaining land is open and utilized for
agriculture, DMost of the area is gently sloping, More than three-
fourths of the area falls in the two lower slepe classes of O to
6 percentfé/

l/ The information on soils, slopes, erosion and present land use was
obtained from a conservation survey, made of the entire watershed by
technicians of the Soil Conservation Serviee, It was necesgary to go
over every field studying the slope, amount of erosion, and kind of
soil for each area, This information was recorded on an aerial
photograph and provides the basis for planning conservation in the
watershed,
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Data from Conservation Survey on Slope Classes

Slope Class Acres Percent Total
A= 0~ 2% 5,692 18,60
B 2 - 6% . 193’459 ‘ 63.59
Cm . 6 =12 3,605 11,78 -
D- 12 ~18% 762 - 2.49
E- 18 - 30% 270 «08
Fe - 308 + 130 oli2
Undesiznated 686 : 2.2l
Total 30,60l 100,00
Geology |

. Stony Brook rises in, and flows through an area underlain by thin~
bedded red and gray, soft, silty or sandy shales underlain by massive,
harder, red and gray mudstone with red and gray sandstone beneath,
Into- these formations trap rock was injected as a molten mass, in some
places following bedding planes and in others crossing them, Bordering
-such intrusions the country rock has been baked hard and otherw1se
considerably altered,

In general, the bedrock has been tilted down about 30 degrees
toward the northwest and broken inte big blocks 10 to 15 miles wide,
The result is that the various rock formations occur as bands, one to
ten miles wide, trending northeast~southwest, the whole sequence being
repeated twice in the watershed,

Soils

The soils of the Stony Brook Watershed are predominantly silt loams
on the surface with heavier silt loam or silty clay loam subsoila. Over
a considershis portion of the area the soil is less than two feet to
bedrock., Even where the soil is deep to rock, about twoethirds of it
is underlain at about two feet by a compact substratum which lets water
through it very slowly. In general, therefore, the land may be consid-
ered to be moist aml somewhat cold, crossed at varying intervals by
narrow Tidges of shallow and droughty soile Runoff is high and sheet
erosion intensive, Wetness and droughtiness are general problems,

Land Use

From data based on the conservation survey, about 4li pcreent of
the total area is devoted to cropland includinz rotation hay, about 9
percent is in permanent grass, 26 percent in woodland and wildlife
cover, and the remaining areas are 15 percent idle and 6 percent’
devoted to farmstead and other uses,



Cover Condltlons

_ As was pointed out sbovey about hh percent of the total area is
“devoted to cropland including rotation hay. A larze percentage of this
area is used for row ctrops, principally corn and is open during the
~summer- months, at which time slightly over half of the annual precipi=-
tation occurs, There is a rather large acrea e which is devoted to
cash grain crops without proper conservation rotations or winter cover
crops, -thus contributing te the erosion and sedimentation problem.

Some of this land is farmed intensively for several years and then
‘temporarily abandoned for a year or two without adequate cover, The
present forcst area provides fair watershed protection cover althouzh
past management praciices have adversely affected bouh stand compositicn
“and density and reduced the effectiveness of the cover in controlling
runoff and erosion, The remainder of the watershed has good cover
except small areas where shallowness or wetness has adversely influ-
enced plant growth. These arcas are small and relacvively insignificant.
“Cllmate 5 __' T

The cllmdte of the arez is relatively mlld. Extremes of tempera-

tures are considerably less than areas [arther inland froi the Atlantic
Ocean, Althouzh temperatures of 0°F, are occasional, the average
January tem erdture is 3097, .lMaximum summer temperatures of 100°F.
occur, % 5O, is the averaze July temperature,
. The average growing season is 178 days, from Aprll 23 to October 18,
the.averase dates of the-last killing frost in the spring and the first
An the fall. The observed maximum variation from these frost dates is
from fpril 1 to May 12 in spring and from September 22 to November 21 in
fall, but the variation in the growing season is somewhat less than thus
indicated since an early spring does not forecast a late fall or vice-
versa, A li0O=year record of the growing season shows a range from about
150 to 225 days.

Avefage annual precipitation is relatively uniform. thiroughout the
waiershed, From longeterm Weather Bureau records, ihe average ‘annual
- fall of rain and the melted .equivalent of snow is found to be L5 inches,

- of which slizhtly over one-half {approximately 23 inches) falls in the

. warm 6~month period, April through September, The total annual ‘unmelted
snowfall depth averages 28 inches, equivalent to about 3.inches ‘depth

of water, uround covers of more than a foot of snow are rare, Snow is
significant to the water supply of the watershed since it is an impore
tant source of ground water replenishment and becausc in rapid melting,
associated with heavy rainfall, it is a flood hazard,

s Records of rainfall show a-very even average distribution through=
“.out -the year, no month having much more or less than another., These

vrhrecords also show that precipitation in a specific year may vary cone

siderably from the average, ZIZntire calendsr months, without measurable
. precipitation have been recorded in this vicinity, while stoxrms with

8 inches of rain, more than twice thé normal monthly catch, while not
common, are by no means unknown,



Of real importance in this ar.a is the thunderstorm type of pre-
cipitation., Thunderstorms occur in this area in all seasons of the
year, but they are common only in the warmer months. Thelr extent may
~be from a few square miles to several hundred, but never do they cover
areas comparable to the other storm types, They are characterized by
high intensity precipitation lasting, at the most, a few hours. This
type of storm causes considerable erosion loss and the highest runoff
" on the tributaries of Stony Brook.

Frost asctivity in the ground has considerable effect on erosion
and sediment production. The large amount of freezing and thaving
common to winter conditions in this area cause portions of the soil
mass to readily detach by flowing water, This is perticularly true
where the ground is inadequately protected by a vegetaiive cover and
accounts for much sediment production from both the exposed banks of
“streams and roads, and as sheet erosion from unprotected tields,

Frost action also contibutes markeily to sediment production on farest
la1ds, particularly on recently cutover areas, on srazed forest land,
and on the unstavilized logging roals, It should be noted that the
frost damaze potential is not determined by the severity of the winter,
but rather by the number o freezing and thaiin; days which occur.

Thus Stony Brook wWatershed has a much uore serious frost damage
potential than areas farther north., Furthermore, the slow permeability
of the soil intensifies this problem,

Wind measurements most applicable to the watershed are made at
Trenton, New Jersey, a short distance south., This record, of more
than fifty years, shows a relatively high avera e .novement anc high
storm velocities for a non-coastal station, Although wind is not
usually considéred a serious erosion hazard in this area, velocities
are great enough that it shoula not Le overlooked, and it does affect
soll moisture conditionse

Principal Water Uses and Sources

Nearly all of the water for farmstead end livestock use comes
from shallow wells and small streams. DMany of these go dry Juring a
prolonged droughty period as was experienced vhe summer and fall
seasons of 1952-1955, There is a serious shortase of waber for live-
stock and domestic use in those Jrouht periocds, Grassland farming,
now recommended for many of the farms, will increase the number of
livestock and thus make the water shortage even more serious,

The Borough of Princeton draws its waver supply enticely from
five artesian'wells located just southeast of the eity, along the
flats adjacent to Stony Brock. The water company 1is privately owned
and operated with Princeton University holding a large amount of the
stock. Although the water is considered pure as drawn, it is chlori-
nated as a safety measure, For 195k, the total consumption was 676
million gallons. The average daily per capita consumption is less
than 100 zalloms, Pennington secures its water supoly fron mountain
springs and an artesian well, In 195 the anmial cousumption was LO
million gallons, Average consumption per person per day is awvout 75
gallons,

Sy



Sometime it is likely that surface waters in the Stony Brook
Watershed may need to be used for domestic puwiposes due to expansion
of population in the area and the natural limit of draft upon the
artesian supply. e e

Economic Data

~ According to the 1950 ‘census the principal type of farming in
the watershed is dairying with some poultry, truck and seneral
farming, There are 325 active or semi-active farms in the watershed
of which 87 percent are owner-operated., Some of the rented 1lend is
a serious sediment source, A sizable portion of the land is not
farmed as intensively as its capability would permit, while some is
cropped toc severely, The owners of many of these tracts live on
the land and have business interests in nearby cities,

The average size farm in the watershed is 9l acres, The farms
range in size as follows,

Table 2;/ - Range in Size of Farms

Under 10 acres - 56 farms
10 to 29 acres - 6l Tarms
30 to L9 acres - 25 farms
50 to 69 acres - 27 farms
70 to 99 acres - 32 farns
100 to 139 acres - £0 farns
10 to 179 acres - 22 farms
180 to 219 acres -~ 18 farms
220 to 259 acres - 10 farms
260 to 199 acres - 18 farms
500 to 999 acres - 2 farms
1,000 acres and over - 1 farm

The principal crops grown are corn, wheat and hay, with barley,
oats and rye being minor crops, The hay acreage is divided about
equally belween clover and alfalfa,

Princeton and Pehnington are the largest towns in the watershed.
Hopewell, with a population of 1800, lies just outside., The total
population of the watershed is about 20,000, -

About one-fourth of the area is in woodland, One-quarter of this
acreage will produce merchentable timber within the next cecade. The

l/ Since Tables 1 through 8 are standard tables in all walershed plans
and appear at tne end of the report, additional tables included in the
text will be numbered, beginning with nuaber 9,
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stands are predominantly hardwoods (oak, hickory, tulip poplar.) Cut
over tracts or young stands present good possibilities for future pro-
duction if properly mansged to eliminate the naturally poor first
staze of the plant succession, The principal values of the woodland
in addition to the wood harvest is watershed protection and wildlife
habitate :

The wildlife resource is very important, Hunting and fishing are
a prevalent recreation of rursl and town residents as well as others
coming in from nearby Trenton, Princeton, and other cities. Important
game species are deer, pheasants, gray squirrels and rabbits, Fishing
is quite limited in the watershed and 1s almost entirely of such warm
water species as largemouth bass, bluegill sunfish, bullheads, and the
like. The need for more fishing waters is pressing. To help this
gituation, a local sportsman club proposes to build stream improvement
structures on Stony Brook.

The value of the land as farm lanl is about $200,00 per acre,
However, due to its location with respect to the metropolitan arvea, and
the competition for estates and real estate development, most land is
sold at ruch higher prices,

The road system is well developed with improved roads so that
accessibility is no problem. There are two railroads and three come
mercial airports which serve the area, and trucking facilities are
available locally and in nearby Trenton.

Most of the farm buildings are adequaie {or the farming enter-
prises. The homes are fairly modern and are senerally suitable for
the family needs.

This area is well situated insofar as markets are concerned,
being within daily delivery distance of New York, Philadelphia,
Newark, Trenton, and similar communitiese.

WATEASHED PROBLEMS

Floodwater Damage

Flooding in the Stony Brook Watershed occurs where streams flow
across the broader shale valleys. MNuch of the main stem flows through
a steep-sided rock-controlled channel which results in a winding stream
of high gradient. The low infiltration rates of the soil and the steep
gradient of the siream add ‘to the problem of overbank flow in the
valley areas, FPresent use of the land adjacent to the streams is
pasture and woodland. The principle damage from floodwater is removal
of sections of fences and the deposition of debris on the pasture in
the form of logs, trees, and brush, and constitutes a very small
financial loss, Since floodwater damaszes are of minor importance
they have not been included in Table L. '



Sedimentation R ' »r

Sedimentation has virtually destroyed the communities! recreational
use and aesthetic value of two sizable mill ponds on the Stony Brook,
and has seriously reduced the effective capacity of Carnegie Lake, The
sediment which is not trapped by Carnegie Lake is carried by the Mill-
stone River into the Raritan River and Raritan 3ay. It is precipitated
oy the high salt conuent of Raritan Bay where it is removed by a
dredging operation,

A detailed sedimentation survey of Carnegie Lake was completed in
September 1950, The results show that the capacity of the lake has
been reduced 2l percent - from 1,256 acre feet to 954 acre feet, not
including an estimated 103 acre feet of sediment dredged from the lake
during the period 1937=1939. The summary of data for the Carnmegie Lake
sedimentation survey is shown in Table 10,



Table 10
Summary of Sedimentation Daia
Carnegie Lake, Princeton, N.J.l/

(Excluding Millstone River Natershedg/)

Quantity Unit
Age 42,8 year
Drainage Area L7.8 SQemis
Reservoir Data
Areas
Original 236 acre
Present 230 acre
Storaze Capacity at Crest Wlevution: ’
Original 1,256 ac.ft,
Present . 954 acefi.
Capacity Per Square Mile of Diainage Area:
Original 26,3 ac.ft.
Present 20,0 aceft,
Sedimentation:
Total Sediment L05 L/ ac,ft.
Average Annuval Sediment:
Accumulation 9e5 %/ aceft,
Per Square Mile of Jrainage Area 3/ o2 T_/ ac.ft,
Per Acre of Drainage Area 13,5 L/ cu.ft,
By Ueight 3L ton
Depletion of Storage Capacity:
Per Year o 75 percent

To date of Invesfigation
To date of Invesvigation

32 %/ re rcent
2l 5/ percent

l/ Storage began December 5, 1907. Iledian date of swrvey, September
21, 1550,

g/ Gottschalk, L.Cs Report on Sedimentation in Lake Carnegie, 1939,
accounts for very little sediment production from the Millstone
River due to low gradient of stream and numerous low dams located

in the channel, These dams catch most of the sediment that is
derived from the drainage area.

2/ Excluding reservoir,

L/ Includes 103 acre-feet dredzed in 1937-1939,

5/ Actual present depletion,



£rosion Damayge

The estimated gross erosion in the watershed is shown in Table 11,
This loss has created problems all along the stream and particularly a
sedimentation problem in Carnegie Lake,

Table 11 « Estimated Gross Erosion

Type of Erosion ) Tons per Year
Sheet : 158,670
Gully : 2 ,320
Streambank : 1,595
Roadbank : 250

L L]

Total 162,835

Percentaﬁe-

974
1.k

1.0

ol

100.0

The amount of sheet erosion in a watershed depends on the nature
of the soils, slopes, land use, farming practices, and character of
rainfall. The conservation survey indicates that no apparent erosion
Erosion has
been moderate on 36,1 percent, severe on 1l percent, and very severe

or slight erosion occurs on 46,5 percent of the area,

on 3,2 percent of the area,

Table 12 « Distribution of Erosion on Each
Slope Class (in percent of Watershed)

Stony Brook Watershed

: : R bf.
tSlope of Land in Slope Class and Percent siater-
Degree of Erosion : : shaed
:4 : B+ ¢ ¢+ D +E : F : . :
10-2 : 205 : Gm12:12~13:10=30: 30+ sdseice
: X : : : : RN
No apparent or slicht:17.8:211s8 : 2,1 & .8 : o7 : .3 : : U5
Moderate : o8:3148 : 342 : &2 1 L1 : : : 3641
Severe : : 640 & a7 ¢ W6 : ;l : : 11k
Very Severe &0 2 16z W7 : W1 : s 3,2
Very severely gullied: : - : 5 : : :
‘ land : : T ml ? W2 3 : H :t o
Undesignated : : g = : : : : a2 2.l
Percent of Watershed :18,6:6245 :1148 : 2¢5 : o9 ¢ ol 1 242 ;iO0.0




The very severely gullied land (all cropland or idle land),

occurs on C and D slopes. Very severe erosion occurs on B, O, an.
. D slopes from land that is mostly in croplands or idle as shown in

Table 13, The severe erosiom is found almost entirely on B and C

slopes = 80 percent on cultivated land and 20 percent on pasture

and woods. Principal sources of erosion and excess runoff on forest

land are grazed forests and the area occupied by unstabilized logging

roads,

Table 13 = Distribution of Land Use in Dach Erosicn Group (in Percent)
Stony Brook Watershed

» :No Apparent:
5 B : or Slight :Moderate
Erosion :Erosion

: Very : Very : 1% of
Severe :Severe :Severely:Roads :jater=
Erosion:Erosion:Guliied: and ¢ shed

: : Land :Streams:

¥y AF AR &S

- . - - -
- -

Cropland s 9B 5 298 ¢ 6T ; Ask 2 W7 . 1348
Pasture ) heS P 3.3 0 L1 D Wb : P93
Woodland : 22.0 f 2.7 ¢ 1.0 ; o3 ; ; ; 26,0
Idle Posa s Pea ool oa Dl
Homestead : 1,57 ¢ 1,9 ¢ 5 o+ 2 ¢ : A
loads and Streams : : : ; : : 2aly : 24l
Percent of Watershed : 6.5  : 3641 : 11k : 3.2 : ol : 2.4 :100.0

L 1]
e

The distribution of pullies by degree of severity in the Stony
Brook iatershed is shown in Table 1, The annual loss of soil
by gully erosion is estime=ted to be 2,300 tons or 1,21 acre-feet,

Table 1} - Extent of Gully Erosion in Stony Brook latershed

: 1 Percent of
: Acres : Entire
: Affected Watershed

2,550 | 83

‘Occasional shallow zullies more than
100 feet apart

Frequent shallow gullies less than

100 feet apart ' . : 103 : e
"Occasional deep gullies 1/ . 176 . O
Frequent deep gullies 1/ : g 02

:;/ Not crossable with tillage implemehts. -

...12_...



Streambank Erosion

A detailed survey of the main channel of Stony Brook and sample
surveys on ibs tributaries showed that streambank erosion is occurring
at variable rates in different parts of the watershed. In forested
areas bank erosion is negligible, In pasture, however, erosion is
considerably accelerated by the tramplinz of catitle enroute to water,
The most severe streambank erosion on the main stem was ceaused by a
channel bleck of fallen trees that turned the currert into one Lank
and caused rapid cutting. The results of the streambank survey are
summardzed in Table 15. It is estimated that of the tctal aanual gross
erosion in the watershed, 1,5$5 tons or 1 percent is derived from
streambank erosion,

Table 15 - Rate of Streambank Erosion in Stony Brook Jaterched

: Stream : rstimeted

Stream : Length ¢ Erosion Rate
: {idles) : (ac.it./yr.)
Upper Stony Brook ;Lo i G232
Peterts Brook : La25 ; 00635
Honey Brook : 3.50 : 0618
Smali‘tributaries kupper watershed) : 2);,80 : " o2L30
Small tributaries (estates and idle f :
areas near Princeton) : 6,80 L0522
Small tributaries (lower watershed) : 6,70 ; 0657
Stony Brook (upper main stem) : 5.00 : .0655
Stony Brook (lower main stem) ; 12,00 ; o257
TOTAL (Stony Brook and Tributaries) : 72430 : 8321

Roadbank Erosion

Roadbanks are well vegetated throughout the Stony 3rook .atershed
and are of little importance as sources of sediment. Areas exposed by
maintenance grading and new road construction are rapidly healed by
roadside planting or by weeds and shrub species that seed in maturally.



Problems -lelatin, to drainage, Irrigation and Wildlife

About LO percent of the watershed soils are somevhat poorly Areined
iAbout one~half of this area has slizht cropping linditotions duc to wete
ness, but improvements to drainage on such areas are not disficule and
are practicable. The other half of the wel area is more dirficrle to
drain and requires a more intensive drainage system, Concidleration of
this fact has been recognized in the recommended land use which will be
generally limited to pasture and perennial hay.

About 8 percent of the area is poorly drained, ihese .oils are
very difficult to drain., Improvement in internal urairage, n most
cases, will be impractical. Only surface drainage can »e used znd
cropping practices should be limited to permanent pastiure or wildlife
habitat, '

The water retained in the desilting basins can be uwed for irriga-
tion where needed, At the present time there is intsrest in water for
irrigation on some of the hizh value crops such as nurceriss and truck,
and as a consequence the storage of water in tne sedimeat cnutrol
structurés will have great value, It is difficult to ascign a monetary
value for this water use and this has not been done because justifica-
tion of the structures did not require it.

It is estimated that approximately LOO acre feet of water will be
available for irrigation when all desilting basins are installed,

Increased populations of useful wildlife are needed for public
recreation, Both phases of the program will help improve tne habitat.
In addition to the vegetative practices in the land treatment prosram,
the desilting basins will provide added fishing area and resting places
for waterfowl, Plans for fish stocking ard improvements for waterfowl
and furbearers will be adapted to each structure,

INVESTIGATICONS AMND ANATYSH

In developinz this Plan, special studies vere made of watershed and
stream characteristics, These are descrited below,

Hydrologic

The Stony Brook Watershed receives about 45 inches of rainfall in
a normal year of which about 15 inches or one~third leaves the wa“ershed
as surface runoff, The gther 30 inchec is accounted for as eveporation,
transpiration, infiltration, and deep percolaticun,

In 1953 the Stony Brook-Millsitone watersheds Association, Incorper-
ated, in cooperation with the United Sta.es Geolosical 3urvey, Surface
Water Branch, installed a water stage reccrder controlled oy a concrete
welr near the lower reach of the Stony Brcok, This station was placed
in operation on December 15, 1953, During the Lurricunes of August
1955 the maximum discharge recorded was 3,390 cubic feet por secend;
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this.being also the maximum for the life of the station., Other flows
and their ordar of magnltude are given in Table 16, '

Table 16 - Stony Brook Dlscharge Flows

Order of lagnitude Date Hour Discharge
2 o Dec.uih, 1953 o Unknown (;ggé
3 Nov. 21, 195 1:00 PM 2450
L “Mar. 3, 195k 7:L5 PM 1930
5 Mar, 22, 1955 1:15 Pt 1800
b Sept.1l, 195  12:L5 PM  16L0

A study of the soil maps establisned the relatlonshlp of certain
' s0il types and their hydrologic characteristics. More than 50 soil
types have been mapped in the Stony Brook Watershed. For purposes of
hydrologic study, these soil types have been organized into three
major groups, each having sails of like hydrologic characteristics.
A range of permeability rates was established for each group. Table
17 shows the permeablllty rates and distribution in the Stony Brook
Waterched,

Table 17 = Permeability Rates of Soils
(Inches per Hour)

Moderately slow to :

%Wsmw Moderate ~ - : Moderately Rapid

Less than .20 in, per hour :,20-2,50 in. per hr,:2,50-5,00 in.per hr,
(acres) : {acres) = : {acres}
6,988 : 20,966 ; 2,650
draulic

A1l desilting basins were planned with spillway capacity equivalent
to the discharge to be expected once in 100 years based on discharge-
frequency curves developed by the Soil Conservation Service., Concrete
spillway structures will be elther ‘drop or chute type depending on the
height of the weir above the streambed, Capacities and concrete
quantities were taken from Sections 11 and 1 of the Engineerlng Hand
book of the Soil Conservation Service, Topographic surveys were made '
at each site and stagze-storage curves were prepared.

Geologl

A preliminary geologic survey was made at each proposed desilting
basin site to determine depth to rock, rock formation, type of beddinz.
permeability which might cause leakage, and availability of borrow.
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This survey disclosed that depth to rock varied from 2 to 6 feet, that
only minor leakage through the rock would occur and that borrow was
available at all sites although the quantity may be limited in one case
and require a fairly long haul.

Sedimentation =

The trsp efficiency of the desilting basins was made comparable to the
average calculated trap efficiency of Carnegie Lake after dredging opera-
tions are completed, Desilting basins were designed to have a trap effi-
ciency of from 65 percent to 70 percent, Trap sfficiency was deternined
by the method described in "Trap Efficiency of Reservoirs!, Transactions,
American Geophysical Union, Vcl. 3L, No.3, June 1553, pp. hO?-hlS Soil
losses were calculated from the "Probabl® Soil Loss Formula® of the Soil
Conservation Service., After scil losses for the watershed above a
desilting basin were determined, a delivery rate of 60 percent was applied
and the average armual volume of sediment delivered to site was determire d.
The average annual deposition in each basin was calculated by applying its
trap efficiency to the amount of sediment cdelivered to the site, The
annual deposition was multiplied ty the weight-of-soil over weight-of-
sediment ratio to determine the arnucl amcunt of sediment storage required.
The total wedimeat storags required is egrwl to Lhe annual stcrage times
the economlc life of the structure which is 50 years, :

The total'storage capacity of each desilting basin is equal to thé
average sediment storage plus the sterage capacity needed to provide the
required trap efficienty (65 to 70 percent)

Economics

[

Damagn schedules covnrlng the flood plaln area of Stony Brook were
obtained from landcwmers.or. operators, - These schedules -covered land use
and crop distribution, yislds, and historical data on flooding and flood
damages. Analysis of the information obtainzd showed that 1ittle or no
damage occurred from flooding,

The monetary value of the physical darage from deposition of sedi-
ment in Carnegie Lake 1s based on the cost of the removal of sediment,
taking into account the cost of areas on which dicposal of the sediment
can be made, :

At present there are approximately 500,000 cubic yards of sediment in
the Iake., It is tne iniention of Princeton University to remove tnhis
sediment in the near fulure and the capacity of the Lake will then be
comparable to what it wes when built, . After the sedimsnt is removed the
trap efficiency of the laké will be improved to the point where the
anmial accurmulation will amount to 15,600 cubic yards. The removal of
sediment is expected to coincide with the construction of the contem-
plated desilting basins,



BEconomic losses resulting from future lake sedimentation are assumed
to be equal to the cost of dredging plus the cost of disposal areas. i
succeding future dredging costs per cubic yard (including disposal areas)
are expected to increase as the availability of nearby spoil areas '
decreases, ' '

It was estimated that to maintain the lake in such a condition that
no loss in services would result, it would be necessary to carry on
dredzing operations every time accumulated deposition reached approxi-
mately 166,000 cubic yards. This estimate was concurred in by the
Department of Buildings and Grounds of Princeton University.

Benefits from reduction of sedimentation in Lake Carnegie attribu-
table to the proposed desilting basins are assumed to be equal to the
difference in expected dredging costs, under conditions with the land
treatment program in effect and with a combination of land treatment and
structural measures.

The reduced volumes of deposition for which dredging costs are cal-
culated are incremental to those expected to prevail as a resul: of land
treatment. The percent reduction in deposition Ly the structures was
used to arrive at the required dredging operations for tle S0~year period.
The present worth of the total cost of the reguired dredging operations
from varying levels of sediment control over and above that expected from.
land treatment was calculated and reduced to an anmial equivalent value,
The annual benefits are assumed to be equal to the annual equivalent
value of the required dredging operations. : '

EXTSTING WORKS OF IMPROVEMENT

There are no existing or currently provosed works of improvement
which will affect or be affected by the works of improvement included
in this plan. : : ' '

WORKS CF IMPROVEMENT TO BE INSTALLED

This work plan is designed to meet the needs of the Stony Brook
HJatershed for erosion control and sediment reduction. Works of improve-
ment include land treatment measures and sediment control measures
(desilting basins.) ' :

Land Treatment Measures

Based upon the use of each acre of agricultural land within its
capabilities and treaiment in accordance with its needs, such as is now -
being carried out by the Freehold Soil Conservation District and the
Mid-Jersey Soil Conservation District is essential for sound and contin-
uing sediment reduction and erosion control on the watershed, Basic to
the atbtainment of this objective is the establishment and maintenance of
all applicable scil, water and plant management practices essential to
proper land use. These measures produce benefits primarily to the land
- on which installed. Individual landowners and operators normally can,
and will, install most of these measures wivh erpectation of Tfavorable
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financial returns, if given adequate technical assistance. Howsver, in
order to encourage early adoption of the needed measures, cost-~sharing
is offered through the Agricultural Censervetion Program (ACP). The
quantities of these measures to be installed will be based on the needs
as revealed by the land capabi*ity survey and on a realistic estimated
amount that can be accomplished in a 10-year period. The Farmer-District
Conservation Plan ceveloped by the farmer with the help of the Soil
Congservation Service will set forth the practices needed on his unit,
Emphasis will be placed on accelerating the establishment of “hose _and
treatment practices which directly reduce sediment, The major type of
measures to be established are discussed below:

Contour Farming: Contour farming to conserve moisture and reduce
erosion is necded on 6,165 acres, Of this amount, 2,775 acres
will be applied under thls plan.

Strip Cropping: Strip cropping to conserve moisture and reduce
Tunoff and erosion should be practiced on 5,275 acras of culti-
vated sloping land., This involves the use of conse:vatlon rota~
tions which include up to three or four years of ncy. OFf the
above amount, 2,374 acres will be appliied under this plan.

Cover Cropping: Cover cropping to prevent erosion, runoif and
soil deterioration over the winter should be used successively
on the cultivated land and is needed on 1,801 acres., Of this
amount, B1l0O acres will be applied under this plan.

Eie]d Diversions: Fleld diversions control water flow to vrevent
erosion, reduce headward development of gullies by diverti.z

. water to stabilized chamels and protect cultivated areas on the
slopes below the diversions, Forty-one miles of diversions are
needed and of this amount, 18 miles will be installed under this
plan.

Waterway Development: Walerway development to reduce erosion and
sedimentation needs to be accomplished on 142 acres, Of this
amount, 6l acres will be developed under this plan.

Revegetation (grass): A total of 5,707 acres of the watershed
should be seecded or reseeded to permanent type grasses. The area
to be seeded includes cropland to be retired to hay and pasture
and some existing grassland which will bte seeded to more produc-
wive grasses and legumes, The effect of this practice under

good mansgement will be to improve the graaing capacity and to
reduce erosion, runoff, ‘and sediment production. Of the °bove
amount, 2,569 acres of seeding or reseeding will be appli:3 under
this plan,

Woodland Protection: Woodland protection provides maxdmuwn faveor-
able surface conditions for water retention and iaf*ltrpLjOﬁ by
preserving leaf litter and natural seedling growth, zveicing
compaction of surface soil by trampling of livestcck, aad protec—
tion from fire, It also encourages quentity and quality srowth
of timber trees. The needs of ihe watershed are 2,175 acres of
which 2,080 acres will be protected under this plan.
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Tree Planting: Tree planting provides a protective and profit-
able cover that will prevent erosion, increase infiltration by
litter cover and root openings, and reduce runoff on land that
is unsuited for field crops.or pasture, or that has an inadequate
present cover, The total needs in the watershed are 397 acres, '
of which 2B0 acres will be planted under this plan,

" Woodland Management: Woodland management consists of improving
both the density of stocking and quality of trees in the woodlands
of the area, using such practices as thinning, weeding, pruning,
and preparing surface conditions to encourage natural reseeding.
It also incliudes all activities in the forest area leading to
harvesting of forest crops, inclduing supervision of :harvest
cuttings and the rehabilitation of the logging road system used
in removing products. The purpose of this practice is to
maintain a healthy growing stand of trees that will furnish maxi-
mum effective protective and water rentention cover and provide a
sustained yield with highest financial return., A total of 5,000
acres will be managed under this plan., '

Conservation Crop Retation: Growing different crops in a rota-

tion or sequence where the scii-improving crops at least of fset
the soil-depleting crops in their effect on the soil, Emphasis
is gziven to the type of crops that provide maximum protection
during seasons of the year when the erosion hazards are greatest,
In general the number of years the land is growing grasses and
le;umes should be progressively greater as the erosion hazards
increase, A total of 4,195 acres will be established under this
plan.

Wildlife Borders: Wildlife borders are strips of herbaceous
plants or woody shrubs along borders of fields or woodlands ‘o

- eonserve soil and provide food and cover for wildlife, A total
of 10 acres will be established under this plan.

Hedges: The planting of shrubs or trees close together in a
Tine across open fields or along their edges to slow the flow of
water, establish guidelines, delineate field boundaries, serve
as living fences, or to provide food and cover for wildlife, A
total of 6 miles will be established under this plan,

Other Measures: Other land treatment measures that are less
directly important in reducing sedimentation will round out the
needed land treatment program, These include stubble mulching,
fertilization, irrigation, rotation grazing, deferred gra-ing,
pasture improvement, wildlife area improvement, fish pond improve-
ment, open and closed drains, pond construction, channel improve-
ment and land clearing. These neasures will be installed to
provide for a balanced, comprehensive conservation program on the
watershed, Their benefits are largely increased production of
farm products and wildlife. Most of their benefit will accrue
directly to individual farmers, .
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The estimated total cost of planning and installing these measures
is $257,017 as shown in Table 1, _

Structural Measures fbr Sediment Control

Approximately 20 sites were investigated. Of those investigated,
nine were finally selected for inclusion in the program. The selection
of each site was based on topography, geology, and the amount of sedi-
ment each would trap in comparison to the cest of the structure. "

The nine desilting basins will reduce the ammual accumulation of
sediment in Carnegie Lake about 53 percent., Sufficient storage can be
developed at all structures to provide the required trap efficiency and
store the expected sediment yileld for a period of fifty years.

The impounding structures will be compacted earth £ill dams with
concrete spillways., OSpillways with drops up to 10 feet will have a
vertical drop structure. Where drops greater than 10 feet occur, chute
spillways will be used. All spillways will have a stilling basin to
prevent channel erosion below the structure., The flecoded area will be
c¢leared of trees and brush. The earth fiil will te seeded and main-
tained in sod. | -

Sites for the desilting basins will be provided by local interests.
The value of these sites is estimated to be $11,000 based on a price of
$100 per acre from market values furnished by local people. The total
estimated cost of installing these structures is $2L4,837. The annual
equivalent cost, including operation and maintenance is $7,082.

Effects of Worksof Improvement on Damazes and Benefits

The installation of land treatment measures and desilting basins
described above will reduce the expected annual deposit of sediment in
Carnegie Lake -approximately 12,17h cubic yards or about 73 percent.

The estimated average direct sediment damage is expected to be
reduced from $19,233 to $3,31l. About 27 percent of this rednction is
due tc. land.treatment measures and 23 percent is due to the effect of
the de511t1ng basins, :

T - EStimated,average anmial. damages
$19,233 \ *  without project.
' g %— Estimated average annual damage with land
$1h,96L { treatment measures only.

3 31ﬁj'- Estimated average annual damage with project.
3 Lt 3 . -

Therejis no plan for a comprehehsive development of the Raritan -
River Basin of which Stony Brook is a monir tributary.
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COMPARISON OF BENEFITS AND COSTS

When the structural measures for sedlment control are installed
and operating at full effectiveness the ratio of the average annual
benefit, $11,650 to the average annual cost of the measures $7,082
is about 1,65 : 1, based on long~term price levels for benefits and
cost prices, The benefit cost ratios for individual structures are
shown beloW. . R :

Ordexr Site No, Benefit Cost Ratio
1 i 2.81 : 1
2 2 2,60 : 1
3 L 1.64 : 1
I 8 1,54 = 1
5 16 : 105? + 1
7 7 1,15 : 1
9 6 1,06 : 1

In addition to the average annual monetary benefits claimed for
sediment reduction, there are other substantial tangible and intang-
ible values which will accrue from the program, There is interest in
the use of water for irrigation from several of these desilting basins.
Since the irrigation will be applied to high valued crops such as
nursery stock, available water will have a higher value than it would
have 1f applied to general farm @rops. These impoundments will offer
a varied type of outdoor recreation that will fulfill a real need in
the metropolitan areas in and adjacent to the watershed,

There will be water for fire protection available to four small
communities and a large number of farms., Other uses will include
water for livestock, spraying, fish, wildlife, and supplementary
potable water supply for the Pennington Community. In addition there
will be aesthetic values accruing from the development of numerous
bodies of water in a community devoid of natural lakes.

ACCOMPLISHING THE PLAN

Education and Information

The Extension Service will be looked to for leadership in éarrying
out the educational program, through meetings, press releases, and
other forms of disseminating information. '

The Stony Brook-Millstone Watersheds Association will be active in
the educational and promotional phases of the program with newsletters,
publicity.releases, meetings, and personal contacts,



The Soil Conservation Service w;ll asgist by providing accurate
information concerning soil and water conservatlon, the effectiveness
of the various measures, ‘and the-work of the Soil Conservation Serv1ce
regarding watershed protection, : I ST

The educational and informational program will be aimed at help-
ing to achieve an understanding of the plan and participation in the
program by the landowners and operators in the watershed and other
interested people and groups in order to facilitate the fnll accomp-
lishment of the program.

Land Treatment Measures

land treatment measures itemized in Table 1 will be established on
the land by the farm owners and operators in cooperation with the
Freehold Soil Conservation District and the Mid-Jersey Soil Conserva-—
tion District, The cost of applying these measures will be borne by
the landowners and operators., It is -expected that they will be reim-
bursed for a portion of this cost through the Agriculiural Conservation
Program of the Agricultural Stabilizatioa and Conservation Service.
The amount of the reimbursement to be expected is not included in the
estimated non-Federal cost for land treatment as listed in Table 1.
To avoid possible inclusion of cost-sharing funds, the costs of land
treatment in Table 1 are 50 percent of the total actual costs. There-
fore, to the extent that cost-sharing is not used, the estimates of
costs are low. The Soil Conservation Districts are giving assistance
in the planning and application of these measures under their going
programs, This assistance will be ‘accelerated so as to assure planning
and application of the needed measures within the installation pericd
of the project.

The Soil Conservation Service will furnish additional technical
assistance to the Districts to assist cooperating landowners and
operators in accelerating the preparation and applicatlon of soil and .
water conservation plans, :

The Farmers Home Administration soil and water conservation loan
program is available to all eligible farmers in the watershed.

The Hunterdon and Mercer County Agricultural Stabilization and
Conservation Committees will cooperate with the governing bociee of
the Scil Conservation Districts by providing financial assistiszacs for
those practices which will help accomplish the conservatiion cihicc’:.7as,
where this is desired by landowmers, The amount -of financisl ass .stance
for the practices includad in Table 1 and which has been excluled from
the estimated cost is as follows:

=07 =



(1956 A.C,P. Program)

“Contour Faming . « $3.50 per acre
Strip Cropping : 5.00 per acre
Cover Crops . 2,00 per acre
Field Diversions - .. : 200,00 per mile

- Pasture Planting - 8,00+ per acre
Per, Hay Planting 8,00+ per acre
Waterway Development 100.0C per acre
Tree Planting - - 20,00 per acre

v Fencing Plantings . . 25,00 per .acre
Fencing Forest 8.50 per acre
- Improved Forest Mgt. . 9,00 per acre

‘The State SoilConservation Committee will assist in the acconmplish-
ment of the plan through the performance of their duties as provided for
in the Soil Conservation Act, State of New Jersey.

The Section of Forestry Cooperatlon of the New Jersey Department of
Conservation and Economic Development, in cooperation with the United
States Forest Service, will provide the technical assistance needed to
assist landowners in installing recommended forest land measures.

~ Division of Fish and Game will cooperate by supplying technical
assistance in application of the biological phases of the plan, Through
the Division's Fish and Game program, trees, wildlife.shrubs, seed and
other vegetative plantings for the improvement of wildlife habitats w111
“be provided. ¥

State Geologist will make- available technical services and adv1se
in accomplishing the plan.

Structural Measures fox'Sediment:Contfol“

The Freehold 5011 Conservatlon District and the Mid-Jersey Soil
Conservation District have been qualified by the New Jersey State
Attorney General as organizations 1evally'authorlzed to sponsor water-
shed projects under Public Law 566

" The Board- of Chosen FreeholderS-of-Mercer County has accepted
the contracting obligation and the Board of Chosen Freeholders of
Hunterdon County has agreed to accept 1t at such time as construction
is scheduled. :

" 'Funds for the local share of the construction costs will be raised
by the Stony Brook-Mills tone ‘Watersheds Association, Incorporated, and
this group will be responsible for dbtaining-easements.and rights-of-
Wwaye. ' :

Under a separate project the Uhlted States Geologlcal Survey,
Quality of Water Branch, will cooperate with the New Jersey Department
- of Conservation and Economic Development with funds provided by the
Watershed Assocciation and Princeton University in establishing a
system of sediment, rainfall and frost measuring stations throughout
the watershed,

- 23 -



Technical specialists will be provided by the Scil Conservation
Service to assist in planning, design, preparation of specifications,
supervision of construction, preparation of contract payment estimates,
making final inspection, execution of certificates of completion, and
to perform related duties for the establishment of the planned struc-
tural measures,

New Jersey Division of Water Policy and Supply will provide review
and approval of designs and plans and issue permits for construction.

Table 1 indicates the schedule of operations for each phase of the
program which the cooperating parties have agreed should be followed to
achieve the most efficient prosecution of the work, This schedule will
be adjusted year by year on the basis of any significant changes in the
plan found to be mutually desired and in light of appropriations and
accomplishments actually made,

PROVISIONS FOR OPERATION AilD HATHTENANCE

Land Treatment Measures

Land treatment measures will be operated and maintained by the
landowners or operators of the farms on which the measures are installed
under agreements with the Freehold Soil Conservation District and the
Mid-Jersey Soil Conservation District. Representatives of the Soil
Conservation Districts will make periodic inspections of the land treat-
ment measures to determine maintenance needs and will encourage land~
cwners and operators to perform required maintenance.

Structural Measures for Sediment Control

The Mid-Jersey Soil Conservation District will accept responsi-
bility for the operation and maintenance of the two structures located
in Hunterdon County, and the Freehold Soil Conservation District will
accept responsibility for the operation and maintenance of the seven
structures located in Mercer County. Both Districts will enter into
detailed agreements with the Watershed Association prior to the issu-
ance of invitations to bid under which the Association will give assur-
ance of the operation and maintenance funds. ‘.

The Watershed Association has at present a $10,000 annual budget
made up of individual and organizational contributions which it can
draw from for such purposes. It can also enlist special contributions
as it has successfully done on several occasions during the past gix
years. In addition to this source of operation and maintenance funds,
the Watershed Association can reasonsbly expect financial and service
type of assistance from the local boroughs, townships and countles.

A continual observation and inspection will be maintained by the
landowners on which the structures are located. An inspection following
storms that may produce damage will be made jointly by Soil Conservatlon
Service personnel and a Watershed Association employee.
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The District Supervisors or their representatives will make anmual
inspections of the structures in order to determine the adequacy of the
maintenance program, The Districts will maintain a record of mainten-
ance inspections and maintenance operations and make it available to
Soil Conservation Service personnel,

The estimated annual operation and maintenance costs for the two
structures in Hunterdon County are $136 and for the seven structures
in Mercer County, $576«

Operation and maintenance will be accomplished by local labor under
force account, or by landowners under agreement with the Watershed Asso-
¢iation, The structures will be the property of the landowners. The
easements will give right of ingress and egress for operations and main-
tenance, They also provide for the landowners to furnish and maintain
fence to exclude their livestock from the reservolr areas as well as to
carry out the necessary practices to maintain a good permanent sod on
the earth embankments,

COSTwSHARING

Table B shows that 98,7 percent of the sediment reduction benefits
attributable to the desilting basins are community type, or Class l-B
benefits, The assignment of these benefits to Class 1-B was based upon
the fact that the ultimate beneficiaries are not definable, While Lake
Carnegie is owned by Princeton University, all dredging cost in the
past, and in the future, will be paid for by popular subscription.
These subscribers enjoy the Lake and the opportunity that it affords
for recreation, including fishing, boating, skating, and swimming,

The local people, through the Stony Broock-Millstone Watersheds
Association, have agreed to assume 30 percent of the construction
costs attributable to the community type or, 1-B benefit, Based en
the present estimated construction cost of $187,050, the local.cost~
skering will amount to $57533. This will be in addition to $2,700
for contracting costs, $15,295 for operation and maintenance capitale
1zed ofver the life of the structures, and $11,000 for easements and
rights=afwway,

The immediate local or class leA benefits are identifigble in view
of the fact that they accrue to property immediately below one of the
structures, This is a commercial swimming pool and picnicking grounde
The construction costs allocable to the 1A benefits amounts to $2,432
which will be paid for by the.local people and is included in the
$57,533 shown aboves
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TABIE A - LAND TREATMENT COSTS

Stony Brook Watershed, New Jersey

: 3 Non- :
e of Cost : Federal . Federal : Total
P ; Cost : Cost : Cost
: (Dollars) : ({Dollars) : (Dollars)
Non-Federal Lands : : i
1. Technical assistance ¢ 35,773 | 9,065 : L}, 838
2. Installation Costs 1/ @ 1 212,179 : 212,179
Total s 35,773 : 221,244 : 257,017

l/ This cost is exclusive of any reimbursement from ACP or other
Federal funds.

Jamuary 1956
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TABLE B - DISTRIBUTION OF AVERAGE ANNUAL BENEFITS AND ALLOCATION

OF CONSIRUCTION COSTS BY PURPOSE AND BY GLASGES OF BENEFITS

Stony Brook Watershed, New Jersey

Step A

Distribution of Average Annual Benefits

Class of Benefits

Purpose

f Flood Prevention f Total
¢+ {(Dollars) : (Percent) : (Dollars)
Class 1A Benefits : 150 : 1.3 : 150
Class 1B Benefits : 11,500 : 98,7 : 11,500
Total : 11,650 : 100. : 11,650
Step B Allocation of Construction Costs

Class of Benefits

Purpose

. Flood Prevention : Total
: (Percent) : {(Dollars) : [(Dollars)
Class 14 Benefits : 1.3 : 2,432 : 2,432
Class 1B Benefits : 98,7 : 184,618 : 184,618
Total : 100, + 187,050 : 187,050

.
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TABLE C ~ BENEFITS AND ALLOCATED CONSTRUCTION COSTS

Stony Brook Watershed, New Jersey

:' *e e as &y

: : Allocated
Class of Benefits Benefits ¢ Construction Costs
; (Dollaxrs) : {(Percent) ; (Dollars):(Percent)
1, Class 1-A . 150 i 1.3 i 2,432 i 1.3
2, Class 1-B : 11,500 : 98,7 : 184,618 : 98.7
Total : 11,650 100, : 187,050 : 100,

January 1956
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TABLE 1) -~ REQUIRED NONFEDERAL COSTS

Stony Brook Watershed, New Jersey

-
-

Type of Cost : Cost or Appraised Value
: (Doliars)
l. Land, easements and rights-of-way : 11,000
2. Capitalized value of operation and :
maintenance during expected 1life of
improvements :
(712 x 21.48218) : 15,295
3. Cost of administering contracts : 2,700
To‘bal H 28,995
January 1956
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TABLE E - INSTALLATION SERVICES

Stony Brook Watershed, New Jersey

Agency : Cost : Total
: (Dollars) : (Dollars)
o1l .
Soil Conservation Service : LL,087 - Lh,087
Total : 1,087 : L), 087
Jamary 1956
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TABIE F - PROPOSED ADJUSTMENT IN FEDFRAI, AND HON-FEDERAL COSTS

Stony Erook Watershed, New Jersey

Trznsfer from : Jransfer f-om
Federal to - non-Federal
nen-rederal 2 to IFederal

Reason for Adjustment

(Loilars) : {(Toliare )

AF #5 Bs 8 BH

1. Class 1B~ # 55,101 :
2. Class 2 :
Total s 55,101 &

- A
- -

#The local people through the Stony Brook-iillstone Watershed
Association are willing to assume financial responsibilivy to
the extent of their ability, and in addition to largs contribu-
tions required for dredging Carnegie Lake, propose +o pay this
portion of the cost allocated to the Federal Government,

Janmary 1956
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TABIE G « PROPOSED COST-SHARING

Stony Brook Watershed, New Jersey

: . :  Non- :
Cost Cost
: : Cost :
: (Dollars) : (Dollars) : (Dollars)
COST FOR STRUCTURAL HMEASURES H : :
1. Required non-Federal Costs : : 28,995 : 28,995
2. Installation Services : 44,087 :  L44,087
3., Subtotal, items 1 and 2 : L4087 ¢ 28,995 : 73,082
Allocation of Construction Costs: ) :
L, Costs allocated to Class 1A : : :
benefits : : 2,432 : 2,h32
5. Costs allocated to Class 1B : : :
benefits ¢ 184,618 : 18L,618
6. Costs allocated to Class 2 : i :.
benefits H 0 s 0 0
7. Subtotal, items 4, 5, 6 184,618 2,432 :+ 187,050
Recommended Adjustments of 3 5 :
Construction Costs : : :
8. Decrease of Federal Cost : 55,101 :
9. Increase of non~Federal Cost : : 55,101
10, Subtotal, items 8, 9 : 55,101 : 55,101 :
11, Total Cost Sharing for : : :
Structural Measures ¢ 173,60k : 86,528 : 260,132
COST FOR LAND TREATHENT MEASURES H : :
12, Non-Federal Lands + 35,773 : 221,2h, : 257,017
13, Subtotal 3 35,773 s 221,24, :+ 257,017
1k. Grand Total Project Cost- : : :
Sharing s+ 209,377 @ 307,772 : 517,1k9
Jamary 1956
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TABLE 1 - ESTIMATED INSTALLATION COSTS

Stony Brook Watershed - New Jersey

(1951 Costs) For: First year
i :No.to be Estimated C 0 s ¢
Items ¢ Unit :applied : inon- :
H :Total :Federal :Federal: Total
: H : : 1l/:
LAND TREATMENT : i : ) "/:

Soil Conservation Service: : : : : :

Land Treatment Measures : : - : i
Contour Farming : acre @ 370 : 1295 : 1295
Strip Cropping : acre : 300 : 600 : 600
Cover Cropping : acre $ 100 : 500 : 500
Field Diversions : mile : 3 : s+ 600 : 600
Revegetation ) : : 2 -

(2) Pasture Planting : acre 200 : : 3500 : 3500
(b) Per. Hay Planting : acre : Lo : 2450 ¢ 2450
Cons. Crop Rotation : acre : 550 : 8250 : 8250
Wildlife Borders : acre ¢ 1 : Lo : Lo
Hedges : mile : 1l : 200 : 200
Waterway Dev. : acre : 8 : : 800 : 800

Technical Assistance : acre ¢ 1143 : 3912 : : 3912
SCS Subtotal : : : 3912 : 18235 : 22147

Forest Service: : i : 5 :

Land Treaztment Measures : : H : i
Tree Planting : acre Lo : 800 : 800
Fencing Plantations : acre : ho : : 1000 : 1000
Fencing Forest Land : acre : 300 ¢ 2550 : 2550
Improved Forest Mgt. : gore ¢ 1000 : : 9000 : 9000
Stabilizing Logging Roads: mile : 1l : 300 : 300
Technical Assistance : : : 1798 ; 1792 : 3590

FS Subtotal : : : 1798 : 1s5hh2 : 17240
TOTAL LAND TREATMENT : H : 5710 : 33677 : 39387
STRUCTURAL MEASURES - 1 e

Soil Conservation Service: : : . )

Waterflow Control : ) : . i
Desilting Basins : Noo : 2&L4 17324 ¢ 7697 : 25021

SCS Subtotal H ) : 1732h ¢ 7697 : 25021

TOTAL CONSTRUCTION COSTS : : 1732 & 7697 : 25021
INSTALLATION SERVICES ; : : : :

Total SCS ; : 5897 : 5C0 : 6397
TOTAL INSTALLATICN SERVICES ¢ : 5897t 500 : 6397 _
OTHER COSTS : : : : 1800 : 1800
TOTAL STRUCTURAL MEASURES : : : 23221 1 $997 : 33218
GRAND TOTAL : : : 28931 : L357h : 72605
SUMMARY H : H : H

Total SCS : : : 27133 @ 28232 : 55365 °

Total FS ; ; : 1798 : 15hh2 : 17240
TOTAL : : : 28931 : U367

72605

}/ Exclusive of any reimbursement from ACPF or other Federal funds.
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TABLE 1 - ESTIMATED INSTALLATION GOSTS
Stony Brook Watershed - New Jersey

{195) Costs) . For: Second Year
) :No.to be Estimated C o s t
Items : Unit :applied : tnon- :
H -3 Total :Federal :Federa%: Total
: 2 H : 1/:
LAND TREATMENT : : : e
Soil Conservation Service: : : -

Land Treatment Measures 5 - 3 : 2
Contour Farming : acre : 370 : 1295 : 1295
Strip Cropping tacre ¢ 300 : 600 : 600
Cover Cropping s acre : 100 : 500 : 500
Field Diversions : mile 3 : 600 : 600

Revegetation

LI I TR T T
(1}

(a) Pasture Planting : acre : 200 : 3500 : 3500

(b) Per. Hay Planting s acre ¢ 140 : 2450 : 24450

Cons. Crop Rotation : acre : 550 s 8250 ; 8250

Wildlife Borders : acre ) R : ho Lo

Hedges : mile ¢ 1 : : 200 : 200

Waterway Dev, : acre 9 s 900 : 900

Technical Assistance s acre : 1lk5 ¢ 3917 : + 3917

SCS Subtotal : : : 3917 : 18335 ; 22252
Forest Service: : & : i :
Land Treatment Measures : : s 5 L

Tree Planting : acre @ 60 : 1200 : 12C0

Fencing Plantations tacre : - 60 : 1500 : 1500

Fencing Forest Land : acre : 300 :+ 2550 : 2550

Improved Forest Mgt. : acre ¢ 1000 : 9000 : 9000

Stabilizing Logging Roads: mile : . } i : 300 ¢+ 300

Technical Assistance : s : 1821 : 1814 : 3635

F§L§ubtotal : : : 1821 : 1636L : 18185

TOTAL LAND TREATHENT : : ;6738 : 3L699 : LOL3T
STRUCTURAL MREASURES : : : : 2
S0il Conservation Service: : : : : :
Waterflow Control H i : : :

Desilting Basins : No. : 1l & 16 : 29518 : 13109 : 2627

SCS Subtotal : : : 29518 : 13109 : 42627

TCTAL CONSTRUCTION COSTS : ; ;29518 : 13105 : L2627
INSTALLATION SERVICES : : : : :

Total SCS : : : 100L7 : 600 : 106L7
TOTAL INSTALLATION SERVICES _ : ¢ 10047 : 600 : 10647
OTHER COSTS : : : : L2000 : L4200
TOTAL STRUCTURAL MEASURES : : s 39565 : 17909 : S7h7h
GRAND TOTAL : : : 45303 : 52608 : 97911
SUMMARY : : : s :

Total SCS : : s W34B2 : 362LL : 79726

Total FS : : ¢ 1821 : 16364 : 18185
'mu
TOTAL : : : 45303 : 52608 : 97911

1/ Bxclusive of any reimbursement from ACP or other Federal funds.
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TABLE 1 - ESTIMATED INSTALLATION COSTS

Stony Brook Watershed -~ New Jersey
(195 Costs) _ For: Third year
: :No.,to be : Estimated Cos t
Items : Unit :applied : $Nohi- :
: : Total :Federal :Federal: Total

1/:

LAND TREATMENT
Soil Conservation Service: :
Land Treatment Measures H

e e

e Sk &k S8 A
.

Contour Farming acre : 370 1295 : 1295
Strip Cropping : acre ¢ 300 : : 600 : 600
Cover Cropping : acre : 100 : 500 : 500
Field Diversions ¢ mile : 3 : 600 : 600
Revegetation : : : g :
(a) Pasture Planting : acre ¢ 200 ¢ 3500 : 35C0
(b) Per. Hay Planting : acre ¢ 140 s+ 2450 : 2450
Cons. Crop Rotation ; acre ;550 @ : 8250 : 8250
Wildlife Borders : acre @ 1 : o : Lo
Hedges : mile : 1 3 : 200 : 200
Waterway dev. : acre : 9 3 : 900 : 300
Technical Assistance : acre : 115 ;3917 : 3 3917
_____SCS subtotal : : + 3917 : 18335 : 22252
Torest Service: H - 5 H )
Land Treatment Measures : : : : :
Tree Planting : acre : 60 : : 1200 : 1200
Fencing Plantations : acre 60 : 1500 : 1500
Fencing Forest Land s acre :+  LOO : 3400 : 3400
Improved Forest Mgt. : acre ¢ 1000 : : 9000 : 9000
Stabilizing Logging Roads: mile : L 2 :+ 300 : 300
Technical Assistance : : : 1833 : 1827 : 3660
FS Subtotal H : : 1833 : 17227 : 19060
TOTAL LAND TREATMENT : : : 750 & 35562 : L1312

STRUCTURAL MEASURES :
Soil Conservation Service: :

[T LI T Y S Y
L]
A aa

Waterflow Control : : H 3
Desilting Basins : No. #8 : 16053 : 7131 : 23184
SCS Subtotal : : 16053 : 7131 : 2318}
TOTAL CONSTRUCTION COSTS H : : 16053 : 7131 : 23184
INSTALLATION SERVICES : i -
Total SCS : SLh65 ¢ 300 : 5765
TCTAL INSTALLATION SERVICES : Shés = 300 : 5765

OTEER COSTS :

[o) Q _ + 1900 : 1900
TOTAL STRUCTURAIL MEASURES

21518 : 9331 : 30809

LI N ETY L 1] [T 1]
LI L L] s o

GRAND TOTAL H : 27268 : L4LB93 : 72161
SUMMARY : : : : :
Total SCS : : : 25Lh35 : 27666 : 53101
Total ¥S : s : 1833 : 17227 : 19060
TOTAL : : 27268 : L),893 : 72161

e e T e e e )
1/ Exclusive of any reimbursement irom ACP or other Federal funds.
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TABLE 1 -~ ESTIMATED INSTALLATION COSTS

Stony Brook Watershed, New Jersey
(195) Costs)

For: Hemaining Years

s :No.,to be : Estimated C 0 s ¢
Items : Unit :applied : :non-~
: : Total  :Federal :Federa}: Total
) * & : 1/
LAND TREATMENT : 3 2 : T
Soil Conservation Service: : . : ) g
Land Treatment rieasures : 3 3 $ 5
Contour Farming : acre : 1665 : : 5827 : 5827
Strip Cropping : acre : L7l e : 2950 : 2950
Cover Cropping : acre 510 : : 2550 : 2550
Field Diversions : mile 9 3 + 1800 : 1800
Revegetation £ - $ 3 :
(a) Pasture Planting : acre ; 925 : 16195 : 16195
(b) Per. Hay Planting : acre : 62l : : 10920 : 10920
Cons. Crop Rotation : acre : 2645 : : 38182 : 38182
Wildlife Borders s acre : 7 : : 300 : 300
Hedges : mile : 3 : : 600 : 600
Waterway dev. : acre : 38 : 3850 : 3850
Technical Assistance : acre : L4366 : 14937 : 14937
SCS Subtotal : 3 : 14937 : 8317h : 98111
Forest Service: s - . : 2
Land Treatment Measures 7 g 8 : i
Tree Planting : acre : 120 : : 24,00 : 2400
Fencing Plantations : acre @ 120 : : 3000 : 30060
Fencing Forest Land : acre : €00 : : 6800 : 6800
Improved Forest lMgt. : acre : 2000 : : 18000 : 18000
Stabilizing Logging Roads: mile : T : 300 : 300
Technical Assistance : : : 3638 : 3632 : 7270
FS Subtotal 2 $ : 3638 : 34132 : 37770
TOTAL LAND TREATMENT . g : 18575 :117306 :135881
STRUCTURAL MEASURES . s 3 s z
Soil Conservation Service: -~ ) x : :
Waterflow Contrel - : z $ :
Desilting Basins : each : b : 66622 : 29596 : 96218
5SCS Subtotal : : : 66622 : 29596 : 96218
TOTAL CONSTRUCTION COSTS : : 66622 @ 29596 : 96218
INSTALLATION SERVICES 3 3 3 3 :

Total SCS : : s 22678 : 1300 : 23978
TOTAL INSTALLATION SERVICES $ : 22678 : 1300 : 23978
CTHER COSTS : ) 3 :+ 3100 . 31CO
TOTAL STRUCTURAL MEASURES : : : 89300 : 33996 :123296
GRAND TOTAL : : 1107875 :151302 :259177
e
SUMMARY : : : : :

Total SCS : : :104237  :117170 :221407

__Total TS : : : 3638 : 34132 : 37770
TOTAL e e———a D o 1107875 :151302 :259177

7 Exclusive of any reimbursement from AC P or other Federal funds.
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TABLE 1 -~ ESTIMATED INSTALLATION COSTS

Stony Brook Watershed -~ New Jersey

(1954 Costs)

For: Total Program

) tNo.to be : Estimated Cos t
Items : Unit :applied : tnon=- -
: : Total :Federal :Federal: Total
: 3 : : 1/:
LAND TREATMENT : 2 : :
Soil Conservation Service: : : i )

Land Treatment Measures ) : ) :
Contour Farming t acre : 2775 : 9712 ¢ 9712
Strip Cropping : acre 1 2374 : L750 : 4750

_Cover Cropping : acre ¢+ 810 : 4050 :  LOSO
Field Diversions : mile : 18 : 3600 : 3600
Revegetation : : ) : :

(a) Pasture Planting : acre : 1525 : 26695 : 26695
(b) Per. Hay Planting : acre : 104, : 18270 : 18270
Cons. Crop Rotation : acre : L4195 : 62932 @ 62932
Wildlife Borders : acre : 10 ¢+ L20 120
Bedges : mile ¢ & + 1200 ¢ 1200
Waterway Dev. : acre : 6L s+ 6450 ¢ 6450

Technical Assistance : : ¢ 26683 ; : 26683
SCS Subtotal: : : : 26683 :138079.: 164762

Forest Service: ) : : = :

Land Treatment Measures : H : : P
Tree Planting : acre : 280 + 5600 : 5600
Fencing Plantation : acre : 280 : 7000 : 7000
Fencing Forest Land : acre : 1800 : 15300 : 15300
Improved Forest Mgt. : acre : 5000 : : 4S0CO : L5000
Stabilizing Logging Roads: mile. : L : 1200 : 1200
Technical Assistance : : : 9090 : 9065 : 18155

FS Subtotal : 3 : 9090 : 83165 : 92255
TOTAL LAND TREATMENT : : 35773 :2212h) : 257017
—_———= — — = = e e —
STRUCTURAL MEASURKES : :
Soil Conservation Service: : )

Waterflow Control ) e s : H

Desilting Basins :.each 9 : 129517 : 57533 : 187050

SCS Subtotal

: 129517 : 57533 : 187050

TOTAL CONSTRUCTION COSTS

wh 3AF &% B

: 129517 - 57533 : 187050

INSTALLATION SERVICES
Total SCS

- -
- -

14087 : 2700 ; L6787

TOTAL INSTALLATION SERVICES

T LLOBT 2700 : L5757

OTHER COSTS

: : 11000 : 11000

TOTAL STRUCTURAL MEASURES

e TR

GRAND TOTAL

17360u h : 71233 214837

3 209377 292477 50185b

SUMMARY : : :
Total SCS : s 200287 :209312 : 409599
Total FS : : : 9090 : 83165 ;. 92255
TOTAL H

: 209377 :292477 : 50185)

1/ Exclusive of any reimbursement from ACP or other Federal funds.
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TABLE 2 «~ STATUS OF WATERSHED WORKS OF IMPROVEMENT

Stony Brook Watershed, New Jersey

: : : Total
: : : none
Measure ¢ Unit : Applied : TFederal
: : to date : Cost 1/
T : : : {Dollars)
Uontour Farming : acres : 671, : 3,355
Strip Cropping : acres : 353 ¢ 2,471
Cover Cropping : acres : 262 ¢ 2,620
Field Diversions : miles : 12 : 1,800
Waterway Dev. : acres : 6 : 1,200
Pasture Planting s acres : 2L 7,490
Per, Hay Planting : acres : 321 : 11,235
Cons. Crop Rotation ¢ acres : 88 12,720
Wildlife Borders : acres : 7T 29
Hedges : miles s 1 L0
Stubble Mulch : acres 3 395 1,975
Wildlife Area Imp. : acres 5 9. 910
Open Drains : miles : 2 800
Closed Drains : lin.ft, ¢ 13,LL5 3,361
Pond Construction : No., : 26 ¢ 17,800
Channel Imp. : lin.ft. : 2,000 : 1,000
Land Clearing : acres : 3% : 1,800
Rotation Grazing : acres s 237 : 1,185
Woodland Protection : acres : 325 : L,875
Tree Planting : acres 3 9% : 3,8L0
Woodland Management ¢ acres : 347 130
Total 3 : H 73 3 901
1/ This cost includes January 1956

any reimbursement from
ACF or other Federal funds.



TAELE 3 - ANNUAL COSTS

Stony Brook Watershed, New Jersey

(Long Term Prices)

AMORTIZATION OF
INSTALLATION COSTS ; OPERATION 4ND MAINTENANCE COSTS

.« ma wo

Measures : ! non- : ) : non- ) :
: Federal: Federal: Total : Federal: Federal: Total : Total

:ﬂjollars ) ( Dollars):I Dollars)f( Dollars): (Dollars): (Dollars):(Dollars)

aw

STRUCTURAL : H : : : -
MEASURES - H ¢ : : :
Desilting 3 H : : : : $
Basins : ) : . : :
Site Noe. : . : : 2 : i

14 ) 690 : 121 1,113 0 : 135 : 135 : l,2h6

2 : 16 89 : 235 : O Y o 3 269

N : L4O7 0 225 ¢ 632 : O : 68 : 68 : 700

8 : 512 : 293 :+ 805 : O ¢ 136 135+ 940

16 s 252 ¢ 1h2 0 394 ¢ O : 68 :+ &8 : L62

10 + 6529 : 273 : 807 : O 68 : 60 : B75

7 : s o 211 2 627 ¢ O 68 : 68 : 695

1la : 653 ¢ 223 ;976 0 : 68 : 68 11,044

6 s L27 : 256 ¢ 783 : O : 68 :+ 68 : B85

Total SCS ¢ 1,132 2,238 - 6,3?0 : 0 712 : 712 : 7,082

Grand : : : : : :
Total ¢ N,132 : 2,238 : 6,370 : O : 712 : 712 & 7,082

January 1956

3G



TABLE l; - SUMMARY OF BEHEFITS

Stony Brook Watershed, New Jersey

(Long Term Project Prices)

: Estimated : Estimated : Estimated: Benefits ¢+ Classes of

: Average : Average : Average : from : Benefits
: Annual : Annual ¢ Annual : Structural :

¢ Damage ¢ Damage : Damage : Measures : B

¢ Without : Without : Wiith $ :

: Project : Structural: Project : - .

¢ : Measures : : 2o, : B

:(Dollars) :{Dollars) :(Dollars) :(Dcllars) : {Dollars)

Sediment  : 19,233  : 1L,96L ¢ 3,314 ¢ 11,650 s 150 : 11,500

- - - - -
L] - » -

TOTAL FLOOD PhEVENTION RENEFITS : 11,650 : 150 : 11,500

GRAND TOTAL ALL BENEFITS §15,919.

January 1956

w0



TABLE 5 - BENEFIT COST ANALYSIS

Stony Drook Watershed, New Jersey

(Long term Costs and Benefits)

¢ Average : Average : DBenefit
: Annual s Annugl 1+ Cost
: Benefits : Cost : Ratio
: Sediment : -
: (Dollars) : (Dollars) :
STRUCTURAL MEASURES FOR s 3 -
FLOOD PREVENTION : 3 s
Waterflow Contirol ; s 4
Desilting Basins 3 : 2
Structure No. 1l : 3,500 : 1,246 ¢ 2,81:1
2 : 700 269 1 2,60:1
L : 1,150 700 ¢ 1.6L:1
8 : 1,Lh50 9h0 ¢ 1.5h:1
16 : 725 3 62 : 1.57:1
10 : 1,275 875 ¢ 1.,h6:1
7 : 8oo 695 : 1.15:1
1la : 1,150 : 1,0LhL : 1.10:1
6 : 900 851 : 1.06:1
Subtotal : 11,650 : 7,082 ¢ 1,65:1
TOTAL STRUCTURAL MEASURES ; ; ;
FOR FLOOD PREVENTION : 11,650 : 7,082 : 1.65:1
January 1956

Sy



-
i

A

TABLE 6 STRUCTURE DATA

Preliminary Estimates For
Desilting Basins
Stony Brook Watershe®, New Jersey

AR AR &b M F W

T : . : . 3 ¢t Floodplain Area :Principal:

: \Draines Storage Capacity “lmﬂﬂ.._.n.mom AT68 ¢ Max, 3 -XInundated s Volume :Spillway : Type
:Sites age 3 ' : :t Top : Top ¢ Ht, :UndersUnder: t of :Size:Max.: Emere
t No.tArea 1 Sede ; Dets ¢ Total : Secd, t Dete 8§ of : Sed.y Det.:Total: Fill sDis.s gency
t t 3 Stor.t Stor. t Pool ¢+ Pool ¢ Dam :Pool sPool g : 3 1Cape: Spillway
: t t : 3 3 : t : t : 3 : t 3

. :5Qeidad &8 r o flo-e t t w-e H.amiw : ftote c v e 8- t CeYe :5Q.f:cfs

: : : : : : t : : ¢ : t : : t

. 14 3 3,8 ¢ 108 : 22 : 130 ¢ 30 : 35 :+ 124 ¢+ 30 : 35 ¢ 35 3 20,000 :168 :13601 Chute

: 2 3: 0,38 ¢ 15 : 2 : 17 : 545 : 8 : 8.5 : beb: 6 : 6 : 1,400 : 63 : 290: Drop

. 4 2 1a7 : 37 : 26 : 63 : YD : 12 :t 13,0 : 9,5: 12 : 12 : 9,500 :138 :1125: Chute

w 8 11,4 1 44 : 15 : 99 14 : 19 : 14,0 : 14 : 19 : 19 : 11,600 :102 : 795: Chute

g 16 3 06 s 21 ¢ 3 : 24 :« 7 ¢+ T :1l,0: 7 : 7 : 7 : 5,000 : 80 : 550: Chute

: 10t 2.2 ¢+ 38 :39 : 77 : B 12 :14,0: 8 :12 : 12 : 15,000 :150 :1212: Chute

: 7 : 0,66 : 24 : 5 : 20 ¢+ 5 : 6 :160: 5 : 6 : 6 : 13,000 : 75 : 530; Chute
cLla 2 0,93 ¢ 34 : 7 s 4 : 8 ¢ 9@ :15.,4: B : 9 : 9 : 24,000 : 94 : 675: Qhute

: 6 :1.08 1 24 16 : 40 : 4 : 6 :13.63 4 : 6 : 6 : 16,000 :101 : 723: Chute

. 3 : : : : 3 3 t 3 : : 3 t :

e S A M) B M A A W we e W

[
i
f
)

$

.umbsmﬂw 1956
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T..BLE 6 B « STRUCTURE DiT..

Estimated Structure Cost Distribution

Stony Brook Vatershed, idew Jersey

STruc-s;Total :Total : Total Tedernl Imstsllation Costs : non-rederal Installation Costs @
ture iConw= «.Contin-: Conw ¢ Federal: Instale: Con- : Adme : Total s Con= g .dm., : Ease=: Con~= :TotalsTotal
Site :tract sgencies: struc- : Con- : lation : tin- and ¢ Ped= : tract: of ¢ ment : tin- :non- :Cost
o, : : . tion : trzet : Ser-= & gen- : lLidsc. t eral : Con= s & : gen~ :Fed= :
: : : Cost : : vices : cles : : 1 tracts W\ﬂ : cies :eral 3
- (dollars) {dollars) {doliars) (dcllers) {dollars) (dollars) (dollars)
14 . 27880 : 3345 3 31225 : 19306 : 6245 . 2317 : 1115 ¢ 28983: 8574:; 300 3 3500 : 1029 +13403:42336
2 : 5900 708 6608 : 4085 ¢« 1321 490 : 236 6132: 1815: 200 ¢ 600 : 218 : 2833: 8965
4 . 16440 :¢ 1973 ¢ 18413 : 11383 : 3683 : 1366 : 657 : 17089: 5057: 300 : 1200 ; 607 : 7174: 24253
8 ; 20700 ; 2484 ; 23184 ; 14333 ; 4637 3 1720 ; 828 ; 21918; 6367; 300 ; 1900 ; 764 ; 9331330849
186 :+ 10180 : 1221 : 11401 : 7049 : 2230 846 ¢ 407 . 10582:; 3131: 300 : 700 : 370 : 4506:) 5088
10 : 21370 3 2564 : 23934 ¢ 14797 : 4787 : 1776 : 854 : 22214: 6B573: 300 : 1200 : 788 : B861:310756
7 : 16840 : 2021 s 18861 : 11660 : 3772 . 1399 : 673 : 175C04: 5180; 300 : 600 : 622 3 6702:24206
1la : 26380 : 3166 3 29546 : 18266 : 5309 + 2192 : 1065 : 27422: 8114: 300 : 900 : 974 :10288: 37710
6 s 21320 ¢+ 25568 : 23878 : 14761 : 4776 : 1771 : 852 ¢ 22180: 6558: 400 : 400 : 767 : 8145:20306
TOT.Ls 167010 : 20040 : 187050 : 115640 : 37410 : 13877 ¢ 6677 173604: 513%69: 2700 :11000 : 6164 :712353:244837

Januery 1956



TABLE 7 -~ SUMMARY OF PHYSICAL DATA

Stony Brook Watershed, New Jersey

s aw

*e ¥

: Quantity Quantity
Item : Unit : without : with
: : Program : Program
Watershed Area : Sqe ni. : L7«8 : xxx
Watershed Area : ACe : 30,604 T X
Area of Cropland ! ACe ¢ 13,411 : 12,318
Area of Grassland i A : 2,042 : 5,411
Area of Woodland & Wildlife § At : 7,989 : 8,269
Area of Idle Lanc : Ac. s L,L19 : 2,118
Farmsteads & other : AC. : 1,943 : 2,188
Annual rate of erosion 3
Sheet : Tons/yr. : 158,670 : 111,000
Gully : Tons/yr. ¢ 2,320 : 1,624
Streambank : Tons/yr. : 1,595 : 1,116
Roadbank : Tons/yr. 250 : 175
Area damaged annually by: : Ty :
Sheet erosion : Ac, : 16,373 : 11,13L
Gully : Ac. : 122 : 83
Sediment : AC. : 256 : 17k
Sediment Froduction : Tens/Ac/Yr, @ 5.3 3.6
Sediment accumulation in lake : Ac/ftfyr. G T ¢ 3.3
Average innual Rainfall : Inches : L5 : L5
Average annual Surface y ; g - :
Runoff : Inches - 15 : 13.9

January 1956



TABLE 8 SUMMARY OF PLAN DATA

Stony Erook hatershed, New Jersey

Item ¢ Unit : Quantity

Years to complete program : JYear : 10
Total installation cost (structures) :

Federal : Dollars : 129,517

non~Federal : Dollars : 57,533
Annual QM Cost (structures) : :

non-Federal : Dollars : 712
Annugl Benefits : Dollars : 11,650
Structural Measures - $

Desilting Basins : No. - g
Area inundated by structures - :

Upland: 3 H .
Total pool (weir height) :  acres 110
Watershed area above structures : acres 8,091

Reduction of sediment damage - :
Land treatment measures : percent : 27
Structural measures : percent : 73
Reduction of erosion damage $ 2
Land treatment measures * : 30
e — e
January 1956



STONY BROOK WATERSHED

Figure

NEW JERSEY
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STONY BROOK WATERSHED

NEW JERSEY
GEOLOGIC MAP

Figure 2
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Figure 3

STONY BROOK WATERSHED
NEW JERSEY
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