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State Land Corporation has contracted with Site Design Consultants to develop a
Watershed Treatment Model of the stream that bisects the existing overall property that is
currently owned by State Land Corporation. The subject site is located to the west of the
intersection of Bear Mountain State Parkway and Route 202 in the Town of Yorktown,
Westchester County, NY (Section 26.17, Block 1, Lot 1).. The Watershed Treatment
Model identifies the proposed stormwater retrofit and stream restoration techniques that
will be constructed as part of the overall development project of the subject property.

The Watershed Treatment Model provides an existing assessment of the watershed based
upon the following parameters:

1) Primary Sources - identifies existing surface covers within the subject watershed
including residential, commercial, roadway, industrial, forest, and rural
conditions. This features also takes into consideration the existing soil types and
characteristics (hydrologic soil group, depth to groundwater, etc).

2) Secondary Sources - identifies potential sanitary sewer, erosion, agricultural,
roadway maintenance, and non-point source loading to the watershed.

3) Existing Management Practices - identifies the existing municipal/county
programs that are in place that educate the public of fertilizing lawns, pet waste
management, and erosion control. This section also includes identification of
existing structural stormwater management practices, existing riparian buffers,
street sweeping, and catch basin maintenance schedules.

With the input of all existing known parameters, the Watershed Treatment Model
identifies the approximate existing pollutant loads that the watershed contributes to the
existing stream.

Once the existing pollutant loads are identified, the Watershed Treatment Model allows
the user to input the proposed improvements to assist in the analysis of the future
conditions based upon the following parameters:



1) Primary Sources - identifies the proposed modified surface covers within the
subject watershed including residential, commercial, roadway, industrial, forest,
and rural conditions.

2) Secondary Sources - identifies sanitary sewer improvements, and non-point
source loading reduction.

3) Future Management Practices - identifies the existing and/or proposed
municipal/county programs that are in place that educate the public of fertilizing
lawns, pet waste management, and erosion control. This section also includes
identification of existing to remain and/or proposed street sweeping programs,
impervious disconnection programs, riparian buffers, catch basin maintenance
schedules, "urban downsizing", redevelopment projects, stormwater retrofits, and
stream restoration. Please refer to Figure 10.1 and 10.2 for the locations of the
Future Management Practices.

Once all of the proposed information is provided, the spreadsheet identifies the
existing pollutant loads, and the loads to surface waters coupled with the proposed
improvements that will reduce the pollutant loading to the stream. Below is the
summary analysis of the Watershed Treatment Model.

TN (Ib/yr) TP (Ib/yr) TSS (Ib/yr)
Existing 513 97 33,291
Proposed 391 68 28.407
Reduction 122 29 4,884

FA201 1V 1-16 Charles Monaco\Engineering\ Watershed Treatment Model\Watershed Treatment Model Analysis Summary.dec




ve t or calculated value

Annual Runoff Volume

Non-Stormwater Load

Grey cells should generally not be c:hanged_
Cells Reflect "Bottom Line" Loads or.
PRIMARY SOURCES - Land Use
Watershed Concentrations Annual Loading Rates
Impervious Turf TP FC TN TP
Cover (% Cover (%) mg/l MPN/100 ml iblacre {Ib/acre
Category Detailed Description 1
Residential LDR (<1du/acre) B
MDR {1-4 du/acre) e
HDR (>4 du/acre)
Multifam
0/
Commercial Commercial
0
Roadway ﬁoadway
industrial Industrial
Forest Forest
Rural M
Open Water Open Waler
Active Construction Active Construction
Total Total Acres e i 2, .222380166_
Stormwaler Load = E i [
1

TSS
(Ibs/year) {ac-inches)
240.20 19.32
= 0
= 0
= 0 |
= 0 0
- 0
= 0
- 0
- 0
- 0
- 0
- = =0
265 21322645 | 177690375
= I 0
=4 0
=2 0
fangl 0
16,887 170.0434439
¥ 0
- 0
= T 0
= b ) 0
L = [N 0
3 C R0 i 0 0
- L0 J 0
- "Ll 0
= -~ Al 1 0
= L ) U 0
240 | e 0
=l 0 0
[ 17,632 | 211 18
251 594 P T8
21 1,689 ;

Partitioning Coefficients for Rural and Forest Land

~ Pollutant
Fraction as Storm lﬁad

Watershed Data
Annual Rainfall (inches)

Watershed Area (acres) 13— |
Stream Lenﬂth (miles)

Soils Information

Soil Fraction{%)

—
Runoff Coefficients

Turf Forest

S
Land-Use Specific Runoff Coefficients

Active
Construction rural

IL GROUP

A Soils

B Soils

C Soils

D Soils

DEPTH TO GROUNDWATER

<3 Feet

3-5 Feet

>5 Feet




SoYoUl] JUSAT WIS UEpafy

SOSD

| 00008 || (suojjeb) moiHaaQp Jad swinjop

...._. ] ... e, Jameg 1o SO[ilN 000 L/SMOIHBAQ

MO| LLIO}S S€ peo Jo uonIel

18mag KIBIUES JO SellN
SOSS

%001 %0L

%00k

PI24 Y2B3] 9 MO[3q |10S Aq [eAoWay

NL

enapey SS1

{a1oefy) Ausuag

19]JEMPUNOIS) WOl Uoneiedag [edidAL

1=
jionionpey Do | ENoOEY

Juswobeuey WajsAg ondes Jusiing

{Ansuep) Aduaiau3 peysnipy
Aaualoyyg pauiquogn

13410
waysAg uoneiedag J191EpA
13|14 pueg bunenaJnay
19}l pueg juspuIsiUu)

%001 |EUOIUBAUOCY)
SWIJSAS 40 9, odk] waysAg

[] | Suig)sAg o13des 0} PasaAljaq ebemag pajeanun
NL | I
onel Kanjjag
LG sies
Aemuajem 0} ,00}> swaysAg ondag jo 9%
SajEY aunjied [E10} 4O 951spHuf) Bujjjamg pasamasun

swajshg |esodsiq abemes a)iS-uQ

10}9€4 JUaWYILUT]

%) N 105
%ld 1195

uoneUATUOD

S[auuey) Weal}g Ul UOHIeIUSIUOY) JUBLNN

(1L 0DL/NCIN) O

[

SHun buljemg

ejeq as() abemag |eJauag

S3J3UNOS AYMVANOI3S



PEo EHsjoEE

jE0q Jad s[enpialpul

{podB]) seyel moyy [skep) yibue) uoseas
(uoseas sypeq
jo :o_uumE Aauednoao jesidiy
Seuldep

soney AleAljag
sbid
LESTLIR
siajiolg
slaAeT]
amED Aea

)90)SAAIT

- —

e e
ﬁlmg‘\weo: UOIS0JT [SUURYD WO} PPOT] JUSLLIDaS 1

"S)|NsaJ Apms JuslIpes JaL}0 Uo peseq sjewnsy ¢ poylsp|
WIN Jea//sU0) Ul (UOISOIT [oulieyD BuIpn[oul) DUIpeo] paysIajeM [e3oL

“Buipeo] JUBLLIPBS paySIajem uMou) Uo paseq IE[ndfes yorg -z poial|

u0JS047 [oUURYY JO JUBLLISSASSY

"Se)EJ UDJSOId [dUUBYD 4O mv..mE.ama 1e01dA} uo paseq ajewnsy -} POYION

(117 wouy 103jeg) popay

paysisjep ayy Jo
suoIod ueqin ul sayoseay weasg o) Ajuo saijddy) uoisoig jpuueys ueqin

SUOHEIUBOUDT MO [BI0L
SUOQENUaOUDT JAIEM YSEA

{pdB) ssauisnq/mMo|d [E30L

{pdb) Mo Jejem Usem

AluQ 181BAA YSEAR
ale ey i o) 1Sng Jo uonoely

suonosauuon
US| YiIm SIsSsaulsng Jo uonoel

S85SaUISNg JO JaqUINN

SUOI}D3UUO0Y NIA|I] 4O #

pajdsuuny
Ko uopendod SM Jo uonsely

SUOROAUUOY 3IIN[j]

{100 00L/NGW) O
{i/6w) §S1

SOSD J0 SINSHAPEIEYD
(sayaui uy yydop
| nepures) wayshs g9 3o Ayseden

(%) 16A09 snoiatadwi| paysiamas
S0I0E) Baly poysiomes




PEOT JSIEMPUNOIS

JSJEMPUNGID Of peo AIEpUGISS e |

1GEMpUNOID 0] J0U] PEGT LIOIS-UON
PEOT WimIS

" S19]8J\\ 298NS 0} PE0] AJEPLO0JAS [EJ0 ).

PEOT AIEpUODDS [FI0L

SabiEy5s|q 99IN0S UI0d
BUIPUES peoy

SeuuEn
#30ISBA /B ULES AGaoH
UOIS0.3 [SUUELD
SUDRJIBUUOD 3i|||

S0Sd

sQss
BIBUNSQNS - Jaz||iuag
BOEHUNSQNS - SWoJSAS ondes
BOBLNG - SWosks ondeg

teafjuoling
peo1 eualoeg

SpeoT |enuuy [e}o]

0} ©Inog JuI0d

§ 93105 W04

8 ©21n0g JUj0g

; ©0IN0g Jujod

39165 [0

§ 22.nog julod

 951N65 Jiog
£ 9065 JWIog

Z 92Nog julod

1 83nog jujod

(ybw) uogenuasuoy N

$99IN0§ JUiod JIJEMLLIO}S-UON

. speoy
| uonaag uado 10 ones Lianjieg
speoy
uoRaas pasol) 10} ones AsAjag

uopoes usdQ asE 1B SPEOY JO UOHORI

(seafssq)) uoneonddy pueg

Buipueg peoy




Turf Condition and Man_agement Practices - Residential

Residential Turf Area T 1.2 | -
% of Lawns Bare/ Compacted S Y R SRR |
Factors that Affect Nutrient Loading
Typical # of Applications/Year - 14 |
% of Homes <10 Years Old
% of Lawn Area "Highly Managed" (high input)
Baseline (R ded) Fertilizer Rate (N Ib/acre) 150
Estimated Average Fertilizer Application (N Ib/acre) | DA | =150 o
Analysis
Form % of Fertilizer Use (N Application N
Organic e N S e ] e e e IR e
Soluble/Urea ey I D I I [ > 35 T I
Slow Release | W R B || |/ SIN AR s i |
Phosphorus Free [ R o || )] | N i T 175 [ | (T | ST
N P |
Total Fertilizer Application Rate {Lb/year) 175 26 |
Turf Condition and Management Practices - Other
Turf Category Management Compared to Residential Turf
Commercial )
Roadway
Industrial
Pet Waste Education

Program in Place?

Waste Production (Ibs/dog-day)
N Concentration {Ib/Ib}
N Delivery Factor
P Concentration (Ib/lb)
P Delivery Factor
Bacteria Concentration(billion/ib)
Bacteria Delivery Factor

Both
# of dwelling units
Fraction of Households with a Dog
Owners who Walk their Dogs (fraction)
Owners who Clean Up (fraction)
Fraction willing to change behavior
Awareness of Message (Fraction of Population)

Erosion and Sediment Control

Program Efficiency

Efficiencies - Other roads

Fraction of Building Permits Regulated

Installation/ Maintenance Discount
——
Efficiencies - Residential

'F'-ark[ng Lots Swept
Nutrients

Street Sweeping
Streets Swept (Acres) Streets Swept (Acres)
il Other Streets

Residential

Sweeper Type
Mechanical
Regenerative Air
Vacuum Assisted
Sweeping Freguency : il
Technique Discount —_—
R




Structural Stormwater Management Practices

ffici 9 Runoff
BMP Type Total Drainage Area Impervious Area (acres) Turf Area (acres) EfficiSHeyie)
TN TP TSS Bacteri C/D Soils | A/B Soils Weighted
- = AL il —

Dry Water Quantity Pond
Dry Extended Detention Pond
Wet Pond
Wetland
Filters
Green Roof
Rooftop Disconnection
Permeable Pavement
Grass (open) Channel
Dry Swale (bioswale, WQ swale)
Wet Swale
Raintanks and Cisterns
Soil Amendments
Sheetflow to Open Space (excluding riparian buffers)
Grassed Filter Strips
Bioretention
Infiltration Practices

Jotal o 0 . ; 0 = 0% s : 0% | 0% 0% [ 0% 0% I 0%

Treatability Capture Discount (D1 Design Discount (D2) Maintenarice Discount (D3
0% w

Riparian Buffers

Buffer 1 Buffer 2 Buffer 3 Buffer 4

Buffer Length (Miles)
Buffer Width (ft)

Efficiency |
TP

Treatability
Maintenance

Catch Basin Cleanouts

Ef-f.iciency
Nutrients

Monthly Cleaning
Semi-Annual Cleaning

Disposal Discount

Marina Pumpouts

Number of Pumpouts
Total Number of berths
Boats Served Per Station

Fraction of Owners WiIIing to Use

Total Reductions to Surface Water Loads

Total Reductions to Groundwater Loads. Note: Negative values indicate an increase in load (e.q., infiltrating practices may cause an increase in groundwater loads






JUNOIE] SUBUMUIEN [uoRElEISY|
mjuuad buipjing jo uonosesy

LIEE]
— |0J3U0 9D JUDWIPIS pUR U0IS0J]
4033E 4 Ao o)aeR
Hl ARNUAIUOY BUEDEE
Jo1a04 1°0 d uone| 1o uonoely SSON JO SEILITMY

J0JAI aBuryo o) bu,
Eij] G1) UEDID UM SIOUMD

L33!
ECTELF] 120 N

Tq/91) UORERULILUO N 5 UoRoed)) €500 J194) AIEAA OUM E10UMD
ep-bOpP/SY|) UONINPOIL METAL ] 0( B U}M SPIOY3SNOH Jo uoioely
SPIouasnoy Jo JeqinN
BN SLI}ORIRL i Runoas|g Webolg
] TN7A) zuieiBosd
uonednp3 a)Sepp 19d

I 52 I S0 T

d N |

=

=]
N g

N) 9€ JazNHeg 40 %

sisA[euy

aneq| N) vonexddy Jaxiag pasiAsy

o1y 18910 [ENUIPIESR [FUORIPPY.

pinom jeyy uonseld) ipayddy wesboud ay) jo sjeon
uonejuawajdwi jo aseg

UG 0 UONDEIS) B 10 ESouRIEMY

uoljesnp3 8Je UMET |elJUBPISAY

sao|joeld Juswabeuepy sinng




HEH|

mmmmm

Ji HE

_____

Buideamg 19eng




juawsleqy jareday 0SO

apriy oY jo uofoaely
NG [ERIECE]

[eAOWSY UORIAUUO NI

PaZIIGE}S Weal]S JO So[IIy UO poseq S1ewns3 | UoNd0

uondo jusLiSsassy 109j0S

uoIeI0}SOY Weals

{seakjuoliiq)

—
L

FUSd HonUAIRa POPUBIE KQ
PUGH AWEND J51eM A1a

odAL dWe

adA] Jjonoy

| sjuawancidw] yum jusawdojeaspay




0L 924N0S 1010
6 324M0G JUiod
324N0G U0
32JN0S JuInd

FUNOE U0
S3UN0S 1010d
g 33INOS JUIOJ
aUNog jujod
F3IN0S 1010
S5iN05 1UiDd
SAREBsU o9 [IINW) UDISIOALOD OIdeS WO} PEOT dLMM [EUOBIPPY

u013aNpaY 991N0S JUlod

%0|

-

apeibd() wasAg ondeg

uoneonp3 walsAg andag







SSsl dl NL SSlL dL . NL (y) paioysay yibua als
(sqi1) lenoway Juenjjod (W/q1) sajey [eaoway Juenjjod




Stream Restoration Summary

Stream Restoration Locations and Reason for Restoration

Sta 1+50 to Sta 3+50: Sediment removal, stream re-shaping, embankment
stabilization (refer to attached stabilization techniques), and velocity control
inclusive of a sediment trap (pooling area). Area had signs of significant
embankment erosion and sediment deposit. Furthermore, the stream can be re-
aligned to remove the 180 degree turn around Sta 3+50.

Sta 4+10 to Sta 7+00: Boulder relocation/replacement and embankment
stabilization (refer to attached stabilization techniques). Area had signs of
significant erosion and sediment deposit.

Sta 10+00 to Sta 10+50: Boulder relocation/replacement, stream re-shaping,
embankment stabilization (refer to attached stabilization techniques) and velocity
control inclusive of a sediment trap (pooling area)

Sta 12+10 to Sta 13+50: Tree litter removal, embankment re-shaping and
stabilization (refer to attached stabilization techniques)



| Design Storm !Inchu[_

Water Quality Volumes

Discount Factors

— n— - — - — - m——r—— - — — .
Effectiveness and WQv of Retrofits Discounts for Retrofits: If no Value is Effects of the Orlglnnl Practice [If Retrofit of an Exisﬁng Emclice] Net Effects of Each Retrofit
Basic Site Information. Make sure to Enter Data in Green Cells WQv (cf) Effectiveness (% Filled in, Effectiveness will be Zero! Pollutant Removal Loads to G o Pollutant Removal Loads to Groundwatar
Is this a
Retrofit of an Depth to Groundwated RR;noi" R:«;‘:‘:f:m
Area Captured |  Imparvious Existing | What Practice Was Lhe Original | Dominant Soil Type (from Praclice wav Runoff ™ 188 Bacterla eduction Bacteria ™ TS5 e TNLoadto | TP Load to | Bacteria
{acres) Percentage Facillty? Facility? In Drainage Area Bottom) TargetWQv | Provided ™ ™ 188 Bacterta Reduction Design Treatment/Cepture | Maintenance | (lbalyear) | TP (Ibaiyeard (ibsfyear) | (billioniyear) | {(ac-feet} | TN (lbiyear)| TP (ibiyear)| (biionyear) | (lbwiyear) |TP (Ibsfyear) | (oitiioniyear) | (ac-feet) [ Gw Load to GW]|
Practices from Education Programs
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Future Land Use

Residential LDR (<1du/acre)
MDR (14 du/acre)
HDR (>4 du/acre)
Multifamily
Commercial Commercial
I?{oadway I-?oadway
Industrial Industrial
Forest Forest
Rural Rural
5pen Water 5pen Water

Active Construction

Active Construction

Total

Total Acres

Total Watershed Area (Should be same as total)

Area
(Acres)

172.59




New Development

is_Channel Protection Required?_

Concentrations Annual Loading Rates Load (Pre-BMP)
Land Use Additional Development Impervious Cover Turf TN TP TSS FC ™ TP TSS FC Runoff TN TP TSS FC Runoff (acre-
(Acros) Cover (%) (mﬂll) (,"_‘9,") (mgm sMPNI100 ml Ib/acre Ib/acre Ib/acre # billion/acre {in/year) (Ibfyear) (Ib/year} {Ibs/year) (# billion/year) feet)
Residential LDR {<1dufacre) 0.0 20 70% .00 03 55 20000 6:2 5 145 240 2 - - - - B
MDR {1-4 dulacre) 0.0 y: 63% .00 0.3 55 -20000 7.5 6 83 303 5 E = = = =
HDR (>4 du/acre) 0.0 33 54% 200 | 03 55 20000 9.3 .8 234 388 9 - - - - -
Multifamily 0.0 447 i a5% 200 0.3 55 20000 10.8 8 [ 281 23 - - - = =
0.0 0% 0% .00 03 |88 20000 07 JE1 ] 19 2 - - - - -
0 0% 0% 00 03 | 85 20000 7 01|18 ¥ - - - - -
[ % 0% 2.00 0. 55 0000 07 S | e [ T 2 - - - - -
0.0 0% 0% 2.00 03 | 55 0000 0.7 0 19 - - - - -
0.0 09 0% 200 | 03 | 865 00 07 01 19 : = . - 3 = =
0.0 — 0% = 5. 200 03 | 55 20000 07 01 B 32 = - E : - 5.
Commercial Commercial 27.8 72% 2% 200 03 | 85 20000 | 146 | 19 | 400 _ 664 92 405 63 11,142 18.466 75
0 — 0 0% — 200 03 | 20000 J077 || —}g i o s o = = = : -
.0 —0%—— 0% | 200 03 | 55 20000 | 07 | 01 | 18 k7| 2 - - - - -
0 0% - : 200 | 03 55 | 20000 | O7 || 04 | 19 2| ie 2 - - - - -
0.0 0% E ——— 200 |08 |85 | 70000 07 | 01 | 19 =07 e w2 - - g - -
Roadway Roadway 0.0 100% === 200 | 03 | 85 — 20000 T 188 | 25 | 50 861 a7 = = - - -
0.0 S = x % 3 - : ——0.3 I -'ﬁ;: 'gQOD]' Ja==0.7): : 19 | =i == :! - - - - -
0.0 0% e e = ==—1k3 55 | 20000 1LE= 01 | 19 | 32 = 2 = = = = =
0.0 0% ] 30 | o3 | s | o000 | o7 | 01 | 8 | 32| - - - - -
0.0 0% SR RRRTTY, 200 0.3 E55 | 20000 07 | 0. 19— 2 = - - = - =
Industrial Industrial 0.0 51;’5._ = A8, 3 =i e e [ e ] ~319 ﬁ:_l B = - = " =
00 0% — o% C 200 RIS [ | 0000 18 = === 3E - - - - =
0.0 0% = e = 200 03 | 55 | 70000 = =ty === - - : - -
0.1 09 0% 2.00 ~ 03 | 55 | ooooo 19 1 - - - - -
0. 0% 0% 2.00 03 [EESS _20000 |19 = = = & B
Lost Land (Acres)
Forest Forest -31.0 (78)] (&)} (3,102) (372) (3)]
0.0 = = = = -
0.0 . - - = -
0.0 2 - - = -
0.0 z = - 5 :
Rural Rural 3% - - - - =
[ BN 30} L - - # = -
0 [, 39 | - - - - -
0 P 2300 = = = s 2
0 I ik = z = 2 :
0 | T - = = - -
0 A [ =TT - - 2 - -
0 39 > > - = =
0 S N - - - - - -
Stormwater Controls on New Development and Construction
. Fraction of New Development
Program Discounts Regulated Capture Discount Design Discount Maintenance Discount
0 0% - w7 ey
Program Option ||
TN TP TSS FC Runoff Volume
Target % Removal Teave Blank Teave Blank T Teave Blank Leave Blank LCeave Biank
Target Load Leave Blank Leave Blank | Leave Blank Leave Blank Leave Blank
Ib/acrelyear billion/acre/year ft/year




Data to Quantify Wastewater Loads

|Septic Systems
New Septic Customers (households| Septic System Failure Rate tic Systom Efficienc

|ssos

I Miles of Sewer Constructed | SSOs/Mile
CS0s
% of Development on Combined Sewer
|icit Connections
% of new connections cross connected
WWTP Dischargers: Only Report Discharges to WWTPs within the Watershed
New Wastewater Customers (Households) r_

N P TS8S FC Log Reduction

Plant Efficiency
Load

Active Construction

Active Construction [rmlnomaae]| Proiram Efﬁchni | Fraction Huhwd ‘ mlmmncnlnnin
| 0

Net Additional Loads
| N I TP I TSS I FC [ Runoff
Surface Waters Ib/y Ib/y: Iblyear billion/year ac-fiiyear







