




Sheet1

____ ._.J.. ..__. .__1 .__. .. L ..._. J .-L------l..--------.l--------l----l.--L--.-----L... +-__.. _

_~!~r~g~_~~.~_~_~~~_!~~_P~r~ing ~~~a_pete~t~~~_._~~_S!!1s _--..-..-[-..--.- ...-..-.--....--.--j.. ---..-----1---------.---l-----]-·-=r=-·----"1-·----1--·--!----~--·------------- -----Meth-odoIog---' .---.- --.- .-- -j- --.- ---- j---------.-J-----.-t-----.------..~ ----.-..-- --- --.- --'-'-'--- .-..---'_.- _._-.-~iii~~~9~uil~t ~oriirOis§i~ur.~s ,in~~ain.~O£~~~_=:_~L=-=j~~~~_=t_~===:=~ ~~=__~:= __:==== ---=-~==__ ._~.L~.~~i~~!~.y~!!~e__~t~ril9~ ~e.~~_ty o! se~!!1en!l>il~!!:l~j~_~~g d..r:.ain rJp~l.!~uJrIed _t.Q.!ltte.!:!~e-a~-~~~-~ge~[U!1d~!:.,--- .__ _ __.______ ,!h.e_~.P~~!Y. of~~~!!:'~il~p'p_e_,:!~~~~. during£~.!:!~t!':!.~!ion :.L...._._.____.______ _ ..J. L __..__.... ._. _ __ ... _ .. ____ _ R~L_':J_s_q~y~~~_Ijy.~!~I_~9>-'.for§!!l.a!' W~~rshed~B-5~~~~~lca' R~'~a~~ 55, Chap!..er 6,_S..!~rage Volume ~o~_,?-~~nti~~ B~~Jns. _ ___.__2~ompareVs to the volumes of permanent stormwater basins utilized during construction'l ± .---- - ."--- --- - - ---- --- ._-- ,------------ ---_.--- --._--- ----- --_..... - --------_. ----- ------~ --------- --._---~~~s~~i~9.~i~~e~-~~~i(~~j~·:·~~ ~I _-'~ =_~_=_::.=~_]_-_=~=I~-~:~~~_=I=~.=__I~_=~~__--=~_=-~. _-=~-=- --===~= ~====- --~~-~=--=-'
~~~~T~e~~~~~~~~.
!~~~!~Ji~1f~~~~ii~~~:1~~I;~~1~Jj~~~;;~~-~~~ ~=~~t=~~~~--~~- -~~~
~~!~~~~r~:;~r:g~~ff~~;t~-~~~~~~~~~~~~j~~l~~-~~~~~~~~]~~= ~
_l!~ee.~ P!~~~Y~~ ~_a!.~~1! .~r(}.~ .. . 1 .. .__. . ._ _ _ .. ~------

I -- Drydet·E·----·----------S -----O~b(i2--Q625 ·-----16.4 - 1-6.41 25.69' 1.566 0.315 . 0.20· 8575

-~=-~~-~~~-;=~~~~~=;_~~~~~.~_;~ -_=_~==~~~~F~-= ,-~;-~ ~~;-=~~ ~~~~.~~~ --- _.__. -_.._- - -..- _- -..- -- -----L. ..- -. -..--_.-- ..---.-.-'-'-"-'-"'-' ----.-..--. -----._-._,- .----------. --'-'.....,._--. --..-- --..-.-----

Q

f1'''-",,'- ~

Page 1



Sheet1

~~~s-~~~~~~~~~-J~~~~~=_~i~!t~==- _~~=t-~==i~~- ~=1-=_ ~ --~-~-~-~=~--=t=~~~:+~===1==~~
-~~i·~m'r~~_=~~-~Ji~~~~:J!~~~I~~13:1~~~~ ~~~===~ ==J=~~j:=~-~t--==

5 Drydet E. . . 8575. 37739 (Detention Basin 21840 + Swale 15899)---------------- .--.--------.-.--.---..----.

~!!~~~!l~~.i~ . g .. __ .... __ ~_'!1 __.__.__'__ ~~ .__ 9ltcfsL_ g~lcfs) __~~l__ '!...s!'{~__ y~~~~e Vs_~_~l<:leet . . .__~'?. __ !l!Y!J~t[\_ .. ... i:~. . 9~~_~! .__1:.!~~ ._~1:§ ~~j Q.:~16 ~.:.~ __Jl.:..~ ~~~_8 ___.__._2a Drydet 1 4.6 0.004 0.920 24.2 10.71 0.443 0.2 0.18 8015--- -- ~f aToretf-- ---- - -. -. -'4~600 .. -- .. --(f.oiff --0.345 ----sA· --~0--O~245 ---0-:33 --0:11--'-4959 -------. -------.-.--.. --._- -- ...---- .-.- -...-...--- --.-.....------.---.....------.----.---.--- .. -.-.-.--- -------.---J-------.-.-..... --_..-- .-.--.-._- --.-._--.-- -..-----...-.-.-.-.--.---___ . . .. ~E~~--=-p_-,:y~~~_1_ Qi=.=§~~JC!ry~~.!~L+.17.3 jQ.~~~e2b) . ..__. .. __.___ _.._.__.__ .__. . _

~~~·Qi]~a-_~~ =.~;~~~ ~~~~~~3~~~~jifii/~]=_~=~~~~~-~-. ~~=~~~~ ~~~=2a Drydet 1 25200 25200 (25200 based on 7 acre drainage area (conservative»

2=~-=~~~E=-~~;~;r~~-::-:=~-:~~=_i~~ert ~~~C¥~n9J=~-=_ ~~=:.- =~~=-::~::-- ~=='
_.._..-t-...-.-.-.-.- -.-.. _..-. -1"· -.-.- ··-····---··-1··- .--- - ..--._ ..--.-. [---"--1-----·--f--·--··-!--·--·-~j----··---f---·---t·- --·--·J--·-·-··-·---I------.__,__.. .. ._.. " , . .__._. . . ._ - .. _._0__--·._._----
_____._._. _··_--_._··-._.---·--1··_·-- _.. __ . ..j...._ .. _ - ..-.-..----.l----..---- _._.__.._ ._. ----.--- ---._-.-.- .------ .----00- ---.---- ..-----

-_._.- _.,_. - ..._...._- -...._ ..._...__ ..-\--_..-.- _... -_._.+-- .. - _.. _- ..._.-

--. -. -.--....-.--+-..-_ ...--.-..- --.--.f-------t---.-.----I--------I--- --~.-.--.--- _--_0_+-- __.- -+-. 0__ -+__•. _

---'--- -- ...--.--.-- ._=~~--_.~=-.-r~~: -~~~==-=-I=====t=-=--=-~~j-..--:-~---=-~==t-~~·-.=-f=~~--~==~~f-==·J-==j- =-==.=--=t=-=---=--f----- 1-. . -------1.. ---.- -- -1 --.- ----J..---- -+-.---~[------+---.- -----..-- ----r=-.-=-I-.---.=[~----____-l__• -_.__ ._.__._ .•_ ••_._ _ .... ._ .. +.._. ._.+. I +-~__--I_·_--.--.--+-----..-J------.---+---..------.~ ..------,

I

~L
Page?

,",..-"",.-



Sheet1

...-._..- ... -- ..- '-- '-' ..... -·f--..·- .... -"'-"'- ..-i--
-- ----. -..-f--_._-.--_.-f-- .c-._._ --f-.-.-.----'-_...-._-._... -..-.- ....- ..--.---- .. ·----·1---·-·· ..·_-

·_---·---1-- __._._.__.__I-- •. ._...........~. _

?llil~'§t.()T)e. 9':lt!e.t--1~~?--"- -t-Y()I:.r.e~_._._.!~ng~~_. __J~id~h_l~th ----f'v!'0vall~~------1·· -_.-.- '-'-"--"--'-"j-"--"-- - ..... - ---._.---
!._.. 1__ . . . _ Q..~~i1~~~_ . .!;g2. .__~Q1. ._15 ~ __!~@_. . . .__ . .._ ..__

~~~_:J~~~~~~-:~__ git!E===~_-_~t~-==t~=J~_~-=:~_::-=-~it~--~==:~:=~-~_==_= ~~--~~==

~:J:;~~~i~r~t~:~iZf~~j~~(~~~~i~~~ ~~~~~j~~;~ _=

_.- _.- ~-'- _.-.- _.-+----_..__._.-\-_.._-_._..-{
.-.-..-.-+-.--.--+-.----.-1--.----

'~-~:;i;/--~:~t~~1~]~li~~~~~'t~~~j~~J~~-1~~;~?=--=c==-c~~====

t
Page~

,..-..'- ......





East Parking Lot Areas 5/2212009 Initial Data Reduction

VolumeCY
Area Cut Fill Net Cut/Fill +Cut I·FIII
EP·C

4024.22 Cu. Yd. 1153.41 Cu. Yd. 2870.81 Cu. Yd.<Cut> Cut 2,871
EP;A

1572.13 Cu. Yd. 154.41 Cu. Yd. 1417.73 Cu. Yd.<Cut> Cut 1,418
EP·B

2166.36 Cu. Yd. 4555.09 Cu. Yd. . 2388.73 Cu. Yd.<FiII> Fill -2,389
West End Drives· approximate number

940.12 Cu. Yd. 216.39 Cu. Yd. 723.73 Cu. Yd.<Cut> Cut 724
Entrance Drive from Town Road 0+00 up to past HP at 2+50

2236.90 Cu. Yd. 14.63 Cu. Yd. 2222.07 Cu. Yd.<Cut> Cut 2,222 .

Entnlnce Drtve from Town Road 2+50 up to Tier C

587.17 Cu. Yd. 2693.31 Cu. Yd.. 2108.14 Cu. Yd.<Fill> Fill -2,106
Tier B exit Ramp Down

O.OOCll. Yd. 1222.06 Cu. Yd. 1222.06 Cu. Yd.<FiII> Fill -1,222

Tier A exit Ramp Down
835.05 Cu. Yd. 75.42 Cu. Yd. 759.63 Cu. Yd.<Cut> Cut 760

12,362 10,085 Subtotal 2,218

Kiosk Parking Area 281.46 Fill -281

Sandfllter Area 2352.63 Cut 2,353

D/yDetentlonPond2 699 Cut 699

3051.63 281.46 Subtotal 2,710

15.414 10,366 TOTAL 5,048

Pr&-DraftOlaliOnS
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East Parking Lot Areas on Tier EP·B Divided Into subareas 5/29/2009 Initial Data Reduction
Volume CVArea Cut Fill Net CutIFlII +Cut I-FIII125 to 210 13713 7582 6131 C

278 to 322 580 128 452 C
330 to 595 849 4037 3188 F
445 to 595 425 2921 2496 F

Upper DIscovery Parking Lot Areas on Tiers and Roads Divided Into subareas as of 6119/09 6/19/2009 Initial Data Reduction
VolumeCVArea Cut Fill Net CutIFlII +Cut I·FIII

Loop 0+00 to 4+25 151.66 Cu. Yd. 4311.40 Cu. Yd. 287.74 Cu. Yd.<Fill> Fill -288

Loop 425 to 660 310.39 Cu. Yd. 38.32 Cu. Yd. 274.07 Cu. Yd.<Cut> CuI 274

Loop 660 10 1172 1259.26 Cu. Yd. 100.32 Cu. Yd. 1158.94 Cu. Yd.<CuI> CuI 1,159

Loop 1172 to 1883 1296.21 Cu. Yd. 6277.29 Cu. Yd. 1018.92 Cu. Yd.<CUl> CUI 1,019

Loop 1883 10 3076 558.12 Cu. Yd. 3791.32 Cu. Yd. 3233.21 Cu. Yd.<Fill> Fill -3,233

Subtotal -1,055

TierAWest 686.71 Cu. Yd. 107.95 Cu. Yd .. 518.75 Cu. Yd.<CUl> CUI 579

Tier A Parking 3162.39 Cu. Yd. 3749.05 Cu. Yd. 586.66 Cu. Yd.<Fill> Fill -587

Tier A East 32.37 Cu. Yd. 621.86 Cu. Yd. 589.49 Cu. Yd.<FlIJ> Fill -589

Subtotal -597

Tier B West 1266.35 Cu. Yd. 103.72 Cu. Yd. 1162.62 Cu. Yd.<Cut> Cut 1,163

Tier B Parking 6967.07 Cu. Yd. 7787.18 Cu. Yd. 800.11 Cu. Yd.<Fill> Fill -800

TierB East 77.07 Cu. Yd: 110.13 Cu. Yd. 33.06 Cu. Yd.<Fi1J> Fill -33

Subtotal 330

TierCWest 1298,68 Cu. Yd. 114.70 Cu. Yd. 1183.99 Cu. Yd.<Cut> Cut 1,184

Pre-DraftOlaliOnS
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Tier C Parking 4768.43 Cu. Yd. 6662.42 Cu. Yd. 1893.99 Cu. Yd.<Fill> Fill -1,894
Tier C East 1170.94 Cu. Yd. 117.97 Cu. Yd. 1052.97 Cu. Yd.<Cut> Cut· 1,053

Subtotal 343

North Partc:lng Lot DivIded Into subareas
1127/2010 Initial Data Reduction

VolumeCYArea Cut Fill Net Cut/Fill +Cutl~FIII

PR North Par1ling Lot TTL 10180.49 Cu. Yd. 12543.85 Cu. Yd. 2363.36 Cu. Yd.<Fill> Fill -2.363

Entranoe Drive to 5+45 3047.84 Cu. Yd. 96.00 Cu. Yd. 2951.85 Cu. Yd.<Cut> Cut 2.952

Lower Tier to 9+ 11 4410.83 Cu. Yd. 1899.88 Cu. Yd. 2510.97 Cu. Yd.<Cut> Cut 2,511
Lower Tier (9+11 to 12+40) 557.30 Cu. Yd. 5249.45 Cu. Yd. 4692.16 Cu. Yd.<Fill> Fill -4.692

Single Lane Between Tiers 0.01 Cu. Yd. 1554.86 Cu. Yd. 1554.85 Cu. Yd.<Fill> Fill .1,555

Upper Tier to (14+75.10 to 17+1' 625.96 Cu. Yd. 2594.87 Cu. Yd. 1968.91 Cu. Yd.<FiII> Fill -1.969
Upper Tier 17+11 to end 835.63 Cu. Yd. 1029.45 Cu. Yd. 193.82 Cu. Yd.<Fill> Fill -194

Single Lane 19+40.11 to end 507.58 Cu. Yd. 0.06 Cu. Yd. 507.52 Cu. Yd.<Cut> Cut 508

Subtotal -2,439

.
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Raw Volumetric Data Imported from CAD Models 512212009 Initlal Data Reduction!Volume CY
Index Base Surface Comparison Surface Cut Fill Net Cut/FlU +Cut/-FIII
East Parking Lot Area As of 5114109

I EG in East Parking Lot Area PR East Parking Corridor Surfac see East Parking Below see East Parking Below see East Parking Below 5,048

Subtotal 5,048
North Parking Lot Area as of 5/14109
Index Base Surface Comparison Surface Cut Fill Net

I East Parking Lot Area North Parking Lots 10207.85 Cu. Yd 12552.76 Cu. Yd. 2344.92 Cu. Yd.<FiII> Fill -2,345

10,208 12,553 Subtotal -2,345
Upper Discovery Parking Lot Area as of 5/18109
Index Base Surface Comparison Surface Clit Fill Net

I Discovery Parkil)g EG Loop Road Surface - (42) 9619.91 Cu. Yd 10611.92 Cu. Yd. 992.01 Cu. Yd.<FiIl> Fill -992

2 Discovery Parking EG Tier 2 Surface - (17) 3846.44 Cu. Yd. 4400.12 Cu. Yd. 553.67 Cu. Yd.<Fill> Fill -554

3 Discovery Parking EG Tier 3 Surface - (18) 8287.61 Cu. Yd. 8001.25 Cu. Yd. 286.36 Cu. Yd.<Cut> Cut 286

4 Discovery Parking EG Tier 4 Surface - (19) 6992.05 Cu. Yd. 6895.26 Cu. Yd. 96.79 Cu. Yd.<Cut> Cut 97

5 Discovery Parking EG Entrance Surface - (41 ) 962.80 Cu. Yd. 1630.21 Cu. Yd. 667.41 Cu. Yd.<Fill> Fill -667

6 Discovery Parking EG Stormwater Piping System Surfa 888.77 Cu. Yd. 0.32 Cu. Yd. 888.44 Cu. Yd.<Cut> Cut 888

7 Discovery Parking EG ORYDETE 012810 Surface 1061.95 Cu. Yd. 26.18 Cu. Yd. 1035.77 Cu. Yd. <Cut> Cut 1,036

8 Discovery Parking EG SSF 012810 Surface 1910.07 Cu. Yd. 18.44 Cu. Yd. 1891.62 Cu. Yd.<Cut> Cut 1,892

33,570 31,584 Subtotal 1,986

Notes:
+ Values in totals represent excess material TOTAL 4,689

pre-OraIlO'aliOnS
Belleayrr 'PIDEIS
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A. PROJECT LOCATION AND DESCRIPTION 
 
 The New York State Department of Environmental Conservation, Division of 
Operations, is constructing a new dam at Belleayre Mountain.  The project site is located in the 
Town of Andes, Delaware County at N 42D 08.56’ and W 74D 29.90’.  This project establishes 
an impoundment and dam that satisfy New York State Dam Safety criteria for spillway capacity 
and stability. 
 

This site was surveyed by NYSDEC’s Division of Operations and the James M. Sewall 
Company.  All site contours and earthwork calculations are computer-generated from these 
surveys. 

 
 
B. EXISTING SITE CONDITIONS  
 
 The site for the pond and dam is to the south of the Belleayre Ski Center Maintenance 
Building.  In September 2008, five soil borings were drilled and three test pits were excavated in 
the pond and embankment area.  A geotechnical report from Empire Geo Services, Inc. describes 
the on-site soils as generally sands and gravels with trace to some amounts of silt to depths of 19 
to 24 feet.  This is underlain by glacial till down to sandstone bedrock.  Bedrock depths generally 
rose from south to north from 33.5 to 23.8 feet.   Most soil samples are classified as SM-GM 
based on the Unified Soil Classification System.  Cobbles and boulders were also noted in the 
test pit logs.  STATSGO soil maps for the pond watershed area show all soils are Vly Group C.  
Soil for the PMF watershed is 50% Vly Group C and 50% Halcott Group C.    
 
 
C.   PROPOSED SITE CONDITIONS 
 

The principal inflow to the pond arrives from the west via a proposed concrete diversion 
structure in Crystal Brook.  The structure contains a notched weir that allows all flow up to 
0.5cfs to continue through the brook, while higher flows can be diverted to the pond if desired.  
This pass-through flow requirement was determined by Mark Woythal, Leader of the NYSDEC 
Instream Habitat Protection Unit.  A sluice gate mounted to a side vault provides control over 
whether any of the excess flow is directed towards the pond.  To avoid recirculation of water, the 
outflow from the pond re-enters Crystal Brook downstream of the diversion structure.   

 
The proposed spillway is a fifteen foot long concrete weir.  A stone-lined outlet channel 

conveys the outflow back into Crystal Brook.  The proposed dam varies in height from zero to 
54 feet above the downstream toe, with upstream and downstream slopes of 2.5H:1V.  The crest 
is at elevation 1929.1 with a width of 11 feet. The normal pool depth varies from 26.5 to 16.5 
feet with a normal pool elevation of 1926.5.  The impoundment floor slopes from elevation 1910 
at its east end down to 1900 at the west limit.  The area near the proposed snowmaking piping 
intake also drops to 1900.   

 
Borrow material for the new dam will be excavated from within the footprint of the new 

embankment.  Stages of embankment in ten-foot increments are identified on the Snowmaking 



Pond Erosion Control Construction Sequence drawings.  Material will be pushed with scrapers to 
the intended location and raked to remove stones greater than six inches in diameter.  Excavation 
spoils from the screening operation will be spread downstream of the toe of the new dam while 
maintaining drainage, then seeded and mulched if they are not gravel size or larger materials.  
The prepared subgrade will be inspected to ensure stones larger than six inches are removed 
prior to placement.  Any bedrock exposed while excavating near the pump house intake will be 
monitored and grouted if necessary to reduce the likelihood of water entering any fractures.  
Should additional embankment material be required to complete the dam, the cross slope of the 
impoundment floor will be flattened in the middle portion.   

 
No permanent sediment and erosion control measures will be created as part of this 

project.  All measures are temporary and will be installed and removed as outlined in the 
maintenance plan and the construction sequence below.  The finished grade slopes of the new 
impoundment will be inspected periodically and mowed at least annually as part of the 
inspection and maintenance plan as required by the NYSDEC Dam Safety section. 
 
 
D. MAINTENANCE PLAN 
 
 1. For construction sites where soil disturbance activities are ongoing, the qualified inspector 
shall conduct a site inspection at least once every seven calendar days.  Where soil disturbance 
activities are ongoing and greater than five acres of soil are disturbed at any one time, the 
qualified inspector shall conduct at least two site inspections every seven calendar days.  When 
performing just two inspections every seven calendar days, the inspections shall be separated by 
a minimum of two full calendar days.  Inspections will be conducted jointly by the DEC 
Inspector and the Contractor.  Any needed repairs will be initiated within one business day and 
completed within seven business days for the duration of the project.   
 
 2. Stone at the construction entrance will be cleaned or replaced when it is no longer capable 
of removing soil from the tires and tracks of construction traffic.  The paved access road will be 
swept as required to minimize dirt and dust present. 
 
 3. Sediments will be removed from behind the silt fence when it reaches a depth of about 0.5 
ft at the fence.  The silt fence will be repaired as necessary to maintain a barrier. 
 
 4. Sediment deposited in the temporary sediment traps will be removed once the capacity of 
the traps is reduced by half.  Sediments will be spread on site with other material not suitable for 
use in the new dam, then seeded and mulched.  Sediment traps shall be inspected before and after 
anticipated rainfall events to ensure adequate storage capacity.  
 
 5. Disturbed areas that are completed or anticipated to be inactive for over seven days shall 
be stabilized and mulched per section 02930 to establish turf.  
 6. Stabilized construction entrance, silt fence, perimeter dikes and sediment traps will be 
removed at the completion of construction after final vegetation has reached 80% coverage. 
 
 



E.  CONSTRUCTION SEQUENCE 
 
 1. Install stabilized construction entrance and clear and grub trees to the extent required for 
the installation of the temporary sediment traps and the perimeter dikes.  
 
 2. Clear and grub trees around the new spillway structure, outlet channel, drawdown pipe & 
vault and new water lines in the west pond area.  Install structures after preparing the subgrade.  
Establish turf in areas at finished grade.  Construct pea gravel check dams upstream of the new 
outlet pipe in the location shown on sheet 15A. 
 
 3. Clear and grub the area shown in the snapshot for embankment up to elevation 1890.  
Process and place embankment material as the sediment trap is excavated.  Advance the eastern 
face of the sediment trap as required for embankment material as shown on sheet 15A. 
 
 4. Stabilize new embankment slopes with seed and the specified erosion control mats as 
material is placed.  Place seed and mats on the downstream face of the new embankment.  
Interior slopes above elevation 1904 shall be stabilized in with light seed and mulch as noted on 
the drawings.  Any existing grass below elevation 1926.5 will be killed off when the 
impoundment fills.  Interior slopes above elevation 1926.5 shall be full stabilized and seeded 
once they are brought to finished grade. 
 
 5. After embankment gains elevation, clear and grub the areas as shown on the drawings. 
Continue embankment construction and excavation of grubbed areas in the central and south 
eastern pond area as shown on sheets 15A and 15B.  
 
 6. Complete excavation and embankment to finished grade for the pond interior.  Pea gravel 
check dams inside the pond shall be maintained until the pond is allowed to be filled.  Seed and 
establish turf on embankment crest immediately after earthwork is complete in a given area. 
 
 7. Remove perimeter dikes, sediment traps, check dams, silt fence and construction entrance 
once the turf has reached the final stabilization 80% coverage criteria.   
 
 
F.  FUELS 
 

Fuel for construction equipment shall either be obtained from a licensed distributor of 
petroleum products or from an approved above ground storage tank on site.  A distributor may be 
contracted to arrive on site periodically and fill all equipment as necessary. All distributors of 
petroleum products must have adequate liability insurance to mitigate and clean up any spills 
that occur on site as well as obtain appropriate permits and licenses from the NYSDEC.  All 
above ground storage tanks with a combined capacity of 1,100 gallons shall be installed pursuant 
to 6 NYCRR Part 614  Standards for New and Substantially Modified Petroleum Storage 
Facilities.   
 

Fuel from construction vehicles may come into contact with stormwater when vehicles are 
stored outside.  Good housekeeping and preventative maintenance procedures shall be implemented 



to ensure fuel spills and leaks are minimized during refueling and storage.  Any small-scale fuel or 
oil spills must be remedied immediately and contaminated soils shall be disposed of appropriately.  
The designated spill prevention and response team shall handle large-scale gasoline spills. 
 

Oil and other petroleum products may be stored on site in limited quantities to ensure the 
continued operation of construction equipment in the event a scheduled delivery is unavailable.  
Items shall be stored in their original containers within temporary structures and shall not be 
exposed to stormwater.  Used oil and petroleum products shall be stored in approved containers until 
recycled or disposed of at an approved disposal facility. 
 
 
G. TEMPORARY FACILITIES 
 

Temporary sanitary facilities may be located on site for construction workers. This facility 
shall be located in an accessible and visible location. Such a facility shall be leak and tip proof. A 
waste management company may be contracted to arrive on site and provide the routine pumping 
and sanitization of the facility. Such a company shall have adequate liability insurance to mitigate 
and clean up any spills that occur on site as well as appropriate permits and licenses from the 
NYSDEC. 
 
 
H. DUST CONTROL 

 Construction traffic must enter and exit the site at the stabilized construction entrance.  The 
purpose is to trap dust and mud that would otherwise be carried off-site by construction traffic. 
Water trucks will be used as needed during construction to reduce dust generated on the site.  Dust 
control must be provided by the General Contractor to a degree that is acceptable to NYSDEC, and 
in compliance with applicable local and state dust control regulations.   
 
 
I. SOLID WASTE 

 No solid materials, including building materials, are allowed to be discharged from the site 
with storm water.  All solid waste, including disposable materials incidental to the major 
construction activities, must be collected and placed in containers.  The containers will be emptied 
periodically by a contract trash disposal service and hauled away from the site. 
 
 
 
J. GOOD HOUSEKEEPING 

 
Good housekeeping is essential to reducing the risk of contaminating runoff waters during 

every stage of construction.  The General Contractor shall ensure supervisors train each employee in 
good housekeeping practices as they pertain to the implementation of this SWPPP. 

 
 



 
K. PREVENTATIVE MAINTENANCE 

 
All on-site vehicles must be inspected regularly for oil and grease leaks.  All leaks shall be 

repaired immediately upon obtaining the appropriate equipment.  If the leak cannot be fixed 
immediately, it shall be temporarily mitigated to prevent the flow of contaminants onto the soil and 
potentially into the stormwater.  If necessary, the reservoir will be drained to stop the flow of 
contaminants or the vehicle will be moved under cover. Drip pans shall be used when performing 
any maintenance or cleaning on construction vehicles.  

  
 
L. SPILL PREVENTION AND RESPONSE 

 
The safety of employees and neighbors shall be of utmost concern when hazardous or toxic 

chemicals are stored or utilized on-site.  Materials Safety Data Sheets (MSDS) shall be obtained for 
all toxic or hazardous substances that are stored on-site to provide employees with a valuable 
database in assessing risk in the event of a spill. 

 
Any above ground storage tanks on site shall be installed pursuant to 6 NYCRR Part 614.  

According to the New York State “Minimum Standards for New and Substantially Modified Above 
Ground Storage Facilities”, all tanks installed must meet or exceed the design criteria in one or more 
of the following design or manufacturing standards: UL No. 142, UL No. 58, API Standard No. 650, 
API Standard No. 620, CAN4-S601-M84 or CAN4-S630-M84.  Tanks constructed of wood, 
concrete, aluminum, fiberglass reinforced plastic as well as riveted or bolted steel tanks are not 
permitted. All tanks must have installed leak detection systems, secondary containment, corrosion 
protection, and undergo periodic monitoring pursuant to all Part 614 requirements. 

 
Should a spill occur, trained individuals shall be on-call at all times to mitigate the potential 

negative effects of a spill.  The General Contractor shall have trained employees knowledgeable in 
the location of sorbent, brooms, rags and mops in the event of a small-scale spill.  If the General 
Contractor does not have Hazardous Materials trained employees on site, a firm that specializes in 
handling spills, soil and water contamination shall be called. 

 
After a spill occurs, all personnel not trained in hazardous materials spill response shall be 

asked to evacuate the immediate area.  The New York State NYSDEC of Environmental 
Conservation (NYSDEC) Spill Response Team shall be called to investigate the spill and determine 
if additional actions should be taken to ensure the safety of personnel and nearby residents.  Should 
any employee have a suspected injury, a local emergency squad must be contacted immediately. 
 
 
M. CONSTRUCTION MATERIAL STORAGE 
 

The following construction materials can be expected to be stored on site at an upland 
location:  drainage pipe, geosynthetic fabric, light and heavy stone, #1 and #3 stone, select 
gravel, excavated material, embankment material, and topsoil.  It is the contractor=s 



responsibility to assure that the construction materials are stored properly in accordance with the
locations and details shown on the site plan.

N. DISPOSAL OF SURPLUS EARTHWORK MATERIALS

The location of the disposal site for excavated materials is the adjacent field west of the,
existing dam. This will consist of stone and earth spoil from the existing dam as well as material
excavated from the emergency spillway that is not suitable for use as embankment for the new
dam. Concrete and steel from the existing dam will be disposed off site in an approved facility"
in Elka Park.

O. MAINTENANCE OF EROSION AND SEDIMENT CONTROL PRACTICES

All temporary erosion control measures will be in place before construction resumes.
Such measures will be effectively maintained and will not be removed until the disturbed areas
are acceptably stabilized. The contractor is responsible for the implementation and maintenance
of all erosion control measures as shown in this SWPPP. Inspections will be jointly conducted
by the contractor and inspector at least twice every seven days and within 24 hours of the end
of a storm in which precipitation is 0~5 inches or greater. Deficiencies, if found, will be
corrected within 48 hours'.

The long term maintenance of this site will be undertaken by DEC Division of
Operations and the maintenance procedures will be addressed in an Operations & Maintenance
Manuel (O&M Manual) which will be created for this site. The O&M Manual is a compilation
of site specific as built drawings, specifications and catalog cuts and maintenance procedures.

Annual Checks and after Major Storms:
• Upstream and downstream stone protection area shall be inspected and new stone

added as necessary.
• The grass-lined emergency spillway and dam embankment shall be mowed once a

year to prevent the growth of trees.
• The drawdown gate shall-be briefly opened fully and then clo~ed to confirm it

functions as intended.

P. REFERENCES

1. "New York State Standards and Specifications for Erosion and Sediment
Control," NYSDEC (August 2005).

2. "SPDES General Permit for Stormwater Discharges," NYSDEC (April 2008)
3. "NYSDEC Stormwater Management Design Manual," NYSDEC (April 2008)
4. "Construction Site Erosion and Sediment Controls, Planning, Design and

Performance" Robert Pitt, Shirley Clark, Donald Lake (2007)
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Pea Gravel: Comply with DOT Article 703-02 for screened gravel, size 1A.
Belleavre Snowmakinfl Pond

Size
opening Percent

Sieve Size (mm) Passing
1/2 inch 12.7 100
1/4 inch 6.35 90-100
1/8 inch 3.17 0-15
No. 200 0.075 0-1

Depth behind check dam, ft
Width of check dam perp. to flow, ft W

Horizontal flow through check dam, ft L

Average rock dia., ft D

Flow through check dam, cfs Q

Taken from 'Construction Site Erosion and Sediment Controls' pages 261-262

by Robert Pitt, Shirley Clark and Donald lake

Flow through rock dam

W L D Q

It It It It cfs
0 25 3 D.03125 0.00

D.25 25 3 0.03125 0.96
D.5 25 3 D.03125 1.52

0.75 25 3 0.03125 1.99
1 25 3 0.03125 2.41

1.25 25 3 0.03125 2.80
1.5 25 3 0.Q3125 3.16

1.7$ 25 3 0.03125 3.50
2 25 3 0.D3125 3.83

2.25 25 3 0.D3125 4.14

2.5 25 3 0.03125 4.44
2.75 25 3 0.03125 4.73

3 25 3 0.03125 5.02
3.25 25 3 0.03125 5.29
3.5 25 3 0.03125 5.56

3.75 25 3 0.03125 5.82
4 25 3 0.Q3125 6.08

4.25 25 3 0.03125 6.33
4.5 25 3 0.03125 6.57

4.75 25 3 0.03125 6.81
5 25 3 0.03125 7.D5

5.25 25 3 0.03125 7.28
5.5 25 3 0.03125 7.51

5.75 25 3 0.03125 7.74
6 25 3 0.03125 7.96



NYSDEC Blue Book Design Specifications for Rock Dams

Blue Book Requirements

Max Height = 6'

Min detention time = 8 hours

.01 acres per cfs of inflow

36OOcf/acre of drainage

1 foot of freeboard min

Provided Dimensions/Areas/Volumes

Actual height of checkdam = 5'

Actual detention time = 12 hours

53 cfs peak lOyr inflow, 1.5AC surface area at El1905

39 acres of drainage area, 3.25 Ac-ft storage = 3630d/Ac

Actual freeboard is over 20 feet using the pond area



PO'Id SUrbt.......

PtoIe<t: ......e~PIInd
SindoocIrl..,., o.d< D.- IO¥! _,o.t<o..-..

st~"'RI6>, OIJln3O)J,OO.OO B__ PondO>ed<O_
tncldllwl: ~.OO:OO ~ob:I<_ I~

CGql<.te T....: 27~"'IlIO. IS:Ir:li6 CortraiSpecIic:_~h

~oUo>eL.W." 0" OAe"'T

"""1rIIow 2.4(as}
Peol<eu:tbo U(O'5)
Tot,n..t"'.. : 1.:1 c-..J
ruCU#low: 1.:I~

Dtitn- d ....Wlcno
DIUrlT_ d "'"""OUtflow--._fIr<...... :

OllrlJOOO. Ol'~
Ollr>lllOO. OJ: 10
U(llC.f<T)
190U(I"f)

•



26'

",.3

_.-...........-_.

--,..---

31566237 ......

ou..__ ,' "

_ .....0-"'00.-..-.._'.._·...._·

Flow RafCls Uirough Rock Chock Dams

TIlc 110"" l."trouSh :I r:.xll ctK;ck d;l:n C'lotl bc'. e~k:ul<lled

u"in{: t:'e (uC:ow,ng c"lu;Jliow

h lI"W
Q. . -

(C 1.1 D)i- 25. L: Jill

Q = Ou~no..... II'TrOIlj;" ,Ix. n""k check tJ:un (d,j

Ii - P:.IIldinli ut:(1lh l,x:hllld Ihc check .I,'Il\ HI)

W,," Width ot lhe C"l~ck u.lm ((I). not 10 be c(lr.h•.,..:(j WJll:

lhe horiLOlI.Llltlnw p;uh Icnglh Ih'O'lIgh Ilx; chtck

.""L =0 Horizon:.al now 1"11" l<.:tlGlh thrwllh Ihe ChLLl. (Jam

(11)

D '" A.·"r.I~e I'(\(k rJ...mcter In It>.: cllcd: rJ.l.Tl (fl)

.....hc:r'·.

,twuld be done: I\SS~ 11>. llced ,~ nOlt(ll/'l mlnunize (!Jm..~c

Jnd C''\per>~e 01 n:pnir.-

n ..., t'l~ll(ln ,,, (tom A"Q!yr.s of Flow IhM"KIJ romus

Mt'du. if{ Applttd Ie GQh"J" D'f)nl\ I<t:~a,d"lt I/', $rn'''1t'

(Inti Rc:/eQU of :J/{>Nn Willa RlmojJ. NAtiDlNRC

l)c.<,sn:lILLI lI(\U"nJ: J~.:sc.1tch Ctnlcr ... rLn,! SWIL. RcPJ:'"

1100 10. Autu~1 1992 Tho., .:qw.tlor. ....:.~ dcvdoptd 1<1

Lnlcul:ltc the Low Ih"'uI.h 21JkiOll d.1m. which IS lIMIllly ~

....:.",,,1 w;,lIed ,truclurc comflOSed of l~e SlOllLlr eOllfinui

In IfC h.l,kets. In or(J.:~ ICl :11",,1)' ,I to rock check d~ml rho'll

ha ' lloperJ I:lets. W'nOI!TroXl) (ww..... WlIlSl.AMM

ccm). ;I eonhnl.lO\lS hy(Jr::lullC .1lId p.uUdc rotl1""S mood.

c;lIt'UI..r~s the no.... "y :1J"Kling t!.l.· rOCIl cl'k.dr. dan': 1:110

r
",

Donclld Lclke-

~ • I .. tt" , .. , .~t~f>

••'16' .".' ~~".\ ,1."."",

--

- ..;..

Top of rJ,llll. f'!'l'pelldJeuht 10 fln .... , should be parahl1!ie.

The cC'nle~ (,( lhe dam muSl be lo....c:r Ill:::n the c,ll1~ 'lbe d;m'

~";\II t>c C"on<II'll ..:cd well InlO ,!It .d:mlmcrl ~n IIIJI w"tet

C.lltnOt l'\Jn ""'Ol.md the d;,om

Rock: chct:k CJm~ lhoIJ1d h..: COIl~""LU;d o' o\lrable rock

"I'r.:lp 1{'l'lT:.I" ~r;ld;'lt,('lI"l slt:lll (nnfOl m to Ihe rt'ClUlrt:UlC'm~o(

Cl.lss T Riprnp. Ab~rN Hit;hwJ)' Dep.utmt:nt. SftJlld"td

Spt'(/ficnr~"fm lIiRhwQy Co",UlI<tIOll. cw Lq... ,\I;'I1<::r:I.

M:.1imuln HC'I~I.. ·

-2 (<::.;t wbcn drnin;\c.. .1f<:J I$lc~, \h;\n ~ ~.:rcs

-3 (ecl ....hen dr..ill~ge arc.. i~.5 10 IU ::cre~

ncp\h of Flo.....

-6 1:'1'.'" wh<,;n d1-a,nJo"C arC) I.~ len In;>ll 5 acre<

-12 '1'11:1:<:< wtK:n c!"'"nage :lreJ I~ OJ 1\J 10 acru

Sldc Slope<·

-2: I t'N' ll:llier

MJ~ Spa:::'"!: bctwec.... lbms:
F..li; ....,llon nl to.,: of urr.-ue.llfl d.<", '5 ..[ Ol'" bcl~w

elevJliot't of en"t I>r downSlIc.lm d.ur.

Cktck (\arrn< 11\11)' h,,; It':nO\ltJ wIlen t'xlf IISdul life h.u

hL'(fl CClT1plCtc(l Whenever check lhms. ve: r~ nlOved. e:......:

~k~ll t>e lak.::\ 10 n"'f\lfTlIl': (\,'>!urb.ln.:t 10 Ih<:. Icm:.luKkr of

lhe ....:ne rc:oun::.
The ;lrC:I ....hf(e C.1Ld .I,II11~ .It..: r"::l11(l\ILU .,hJIl b~ .,t-.'pcd

;",d l./llOOIhcL!IO ..... :ltc.r C()\I~ Ji':'lL'n~lolt' flJId K"Jc(J .1"(.

nnllcl\l;d Iln'l;cd,~l('ly. On fl.Jl:'; (he::'" C,lIn'. l-..n: ~I hc

to'lkLrl 10 n:mo..:; :'ill rock If the ale" 15 co hi.: mQ%cd

T\;nOlllc 1n_'PL"CI'on I!- l1«es~JI")' u.l cheek d:ll1h Rcpir

Oct alas Il:38a

?v~ I:~\....d

2-=7



Oct 0 I OS 1 1 : 38a Donald Lake p.4

TNJlE :;"20 Summary 01 CillC:,,'31ed Rosuts.

Unveger.)ted

tl;i'c Se«l MOlsn~1 S!\lDty F;J=IO'........ S:.=,. ElIOCI (~'owJ.bl,

5:reu 01'1 Sorl :lohoat .::tl'1lS:<

"- ,""", (10m2) otO~Ib~l

" 0" C012 .,
" Ole 0,", "~~ 0" OOO~ "

6 :;'!l;. 0.'" 00-"
.,

d,,,. 10 lh~

111011
: 100 Ills (1.1 n 'n dl;T,mclcr)

dso - ')() Ib.. (0.11 (, in d'.lnlC;":T)

TI,,: \l1"q~et;lI..:d 1031 ,t ":<:11 tr> b.,; S\l'I~blc rmt,.CUOII

ehe <.. ",<.I betI. with ~t...y r.\CI'II"., t.)I'E,n!! from 4 2 «Of the

,Iopo) (u 1 ) (I". [he 6 S" dores).
The 3.l1o....nl>k: ...dOC,I, tOt m.:oh'le ho.:trnud:OJ:(JiS5

.~Iup..:s <5% i~ 6 ftl~l''; fOl 'JnJy .<lll "'011< LU II (II!'.:..: for"l

clay :.oilt Th<.· 6-11/...:.: lTl.l.Utnu"n " .:~pc.·..'"I"tl ,n b..: "

;,pphc.Jb:e ror lite 511<; ~Oll, no<: <"'..l~t.s ~f ...'lC{ eh:&l\

51(lp~~ 1I1.1y be ,) prOOle.:n.... \hcy .. "COO l1'I" 11I;u.'l'l""m ,!

(llk.ion :-ur b.;'TIluU,'ll:ra.." 10 :ldUllioll. lhc 6.Sr", )'lopc:. hi

'n..... llIIJIfl vc!oe'!lC' of .1l,mu' 6 41:1.,,': ...Ilb hlly ~r';~I":1

t:K U'J..lllm,"" rcnni.~lbk vcl lly AIlI)Ou~h

m,"";'IlUtll :lo....s ..n. very 'nfl'tlq nt (JI'-loo..·,J.lCd .... ith

2$ )""¥ st(lrrll». rock dlcd "'nm~ -crc ~..:dicd fur lhe

,Jnci 65% .~lopc., 10 provlde;t ~Y;l.ible '.Ilet)' fJ<:l()(

n..: ch..~k (!:lfTI~. In Ille 3·lt d.:e[l dl.mllcl~. f./C a.'''nlllCl.1

tJc 2 f, h.tth h) the ml\XJTnUI:'l oY<:t to!'IM:; eJcv.I\,fOIl

<:Mrm.:b ... Ith 5% slo[Jn, Ihe ch.cd; UoilnS wuuld "',"Jv~ 10

.Iboue 4() fl .11';,11. (or 1t.:~) til "n~ure ttl.,t lhe loe.. of

Uj'I.\lrC3ln ..-h~.:k d;JtTlS wen. :lllh.: ~,n<:. nr 10""'"•. de"...l

:r", the u ...."((l(l...,~ of the do\lOn\t!c.1rt'\ tJ~I)"~ S,mllarly,

I:ho.;..:k dams in It:,,; 6.5% ~I"ped l·h ..nnch ,,<lulu h.,vc (("I be

Inu:e Ill.In J.O II ;JprlJ1 nLe t1lnb",ulI H<Jlldboolt. Sfl\:l:ifi

AU)()T cLuJ' flp(Jj> lor c.lCck <.!.l1l1S Th" lu.:k h;J~

lollo....,"!! ~I.tC

0>(0.0'6)' .t, "'046(1- __QCl.'\Q/t'/scc
OOSS

lbe seed ""<I h:u :In ,l11oW'.Jb.c )/x.lt strl:-'~ of ..hC\l(

1M". TlM.. u1cub:ctJ vollUl,'S (or unp:oICCtA.:(( cond:bOOS

.,11 "'uch l;u~'(:(.Thc.;o: val\l11..~ .....oul<.l ...... ClC<1Cok<.! c ....." •

'''ocn Sl1l,Jlkr 2·yr desiGn ,,101""\ () 'J ;nc:ho.-,. 2A

'l'ctdun.:. J.J\ «OSI()n <:ootlol nul I~ 1Il:..;kd II•• ptOkCl

"'<:,-dbed unlil lho.: ll~ l.ao tlcawn.: esubhdJcd A

AITlCTlC.ln C"U:ll 515 ,nat wa". ~lctl.:J.h,'lv,nt: J.n :rllo

,IICat' .tress 01 I.SS Ihlll: OUI<J .. I,k uf 12 lnU\llh..

u'I~C'Cl.:Jlcd ,,\.It has oJ f(IUShnt:" l.a:IOf" IJr(.l,O;li~ lbe

-o-c:ss UnM-r Ill;: m." Ie c*"utt'<l ;u r('llll~ (for tlo<: 6

.11Ip<: COr.<lltlOn). ,J,\sum,nt: ol C, ,.. 0 (0' !til: t.on~...:

.;oud";01\ .llltl" bJ,l.'c ~uit n or .Ibout 0016

A n"w ",c1u~ttl:lJ )':1;;1'1 HUl'le)vlIh:. AL. t~,),; .•ewe,..:.1 2·.0(1('

,nd,v,dl,l.:ll b\lild,n<; ~Irc. l.:xh 01 th..: "Ie. will be .,crvcd ",jIll

.. P"OI-,",.I'lled Ch~llfM:l lhat .....iII c;,.tl')' s.rtl: water I" ::l larc..:r

_:ok <)".<h:m. Tt;,,; slop..,. or lhe ,,;h;\11nch V;Jry :,om 3t>uu1 I

1065% The c.lkul.l!ccl p.::llc no,", (mm C:lCll ",u;'t<H\1..1,OI'

"I......1< (;JlCIl13t<.:t.l to h<: IG (1\1~':c (curr""'l)(lllu,nt trJ th..:

Hunb,,,Hc, AL. 25-yl lk",itn ~IUfll1 or 6.3 n'If,:hcs ((')1 24

h(Il"')./\ gr.» 11"<:(1 c:";mn..:l ,~I ... be dcM~n<:d I", .:~ch "I,'

The ba,L: ~cd ~d IS .I.~~UII'l.:.J CO IIJ.\I\.' il hyc!rJ.I,)!JC ffHJj:hnc"

oj "bout 0.016 The c.h.IMlel,; an: lO hi; boJile II,) b..: 10 II w,('k

en tho.: :>ollom ;'nd nll'C 3 10 I (h ~) SId", MOr'C.~ l·.l.blL 5.20

'IfR11l'WI:tC>o lhe IC)lIlb 01 (}tese <:.llclllJ.lluns

TIlls PI\X:C'- "all th' ,cf'<:",\...J for "n 'I\!:\ali~~,on ("r

dlCkfl::1'I1 .1"plll< uf ......1"" (u <:re;Jle:1 'IJ;e-:h..ch:u II'" .:,,(\/c lur

:I ruo;iI: C,,"..I;d:, wm

tlilmple: DesIgn lo( Rein'orced Grass·JJned

Ch~nne'$wIth Check Dams and Le'lliel Spreader

Pads

h. J 1":

W=15ft
[.",,11

n = 'IIiuchoo -,07~ ft

'Ill:: ft'llowm; C".l.ll)flk, ~swn"" Ulllf()l"m thICkl\l:"" (5o:"h

:15 >O«I\'W ~1l!,,1)" lJl,l S..b,or. lbml

Ex~rnpJe: Calculation of Fknn 'hrough Check

Dams

/;,.Ift
W.. 15ft
L _ ] fl

0: 9 'nchc, .. 0.7j II

Jo..,r;torlwl ~lice. 'Ille lin", Ihruugh ~;'ch .,Itec ,. c..k"I:I:cJ

~rnllh:1l till; nO ....·s Ir,,,,, ,\11 ~ltl:o.:} .1"..~'Ilnl\h:tl '0 UClcrm;lle

lh~ l"l:lll1o ..... f('lr.l ~w.ell'Jcpth.

n..: $;1m.. flXlt ....beck lbIn. b\l! wllh only II I fr depth (>f

"'3Ie,



Belleayre Snowmaking Pond
Sediment trap drainage areas and sizing

Tem orary Sediment Trap Sizes
Drainage Area Width Length Depth Volume Required Volume

lAcres' (ft) (ft, (ft) (ft') @ 3600 ft'/Ac
West Basin 1 18 70 3 5085 3600
Middle Basin 1.25 20 80 3 6272 4500
East Basin 1.33 20 80 3 6272 4788

Volume calculations are done using the average top and bottom area of the basin
multiplied by the depth of the basin. Sideslopes are conservatively assumed to be
1.5H:1V instead of 2H:1V. The basin floor dimensions are given on the
Construction Sequence Drawing SM 15A.



APPENDIX - D TR-55 Construction Phase Estimated Peak Flow Analysis
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TR-55 Peak Discharge Calculations

Upper Discovery Parking Area
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. Worksheet 2: Runoff Curve Number and RUnoff(Reprinted from:Z10-Vl-'l'R-55, Second.Ed.,.Jwie 1986)

Pl~~J

Project ~::"":"'"'-l.:.~Moo;,.....u;.-r-=:~'~';,;;,.D..:.:;~~o;..;.v~tA~~~·By'h
.Locat10n.~~~:::~~~i..:~Jo:!f.e[~T[':;'"2)J:.~~LLCheCke~

.1. Runoff curve· ftUlabet'· (CN)

SoU naN .
and

. ;'hydt'olog1c'
&t'ouP.

ExhlbU; 10.2

.(eover' t)'pe•. tt'~tIlleDt.· aad .
. by4rologl~ condition; . .

percent ·lIlp&Tvlous·;
unco~necteaf~onn.cte~ i.~er~lous

.•~~ r.Uo)

. C"\ -.r'"C""4 .• •. ' . c· c .:' ~.. .- ".- '8·c.~••
. u . : ..~ Qi-
.' ....... :s .:s. ot·
:~. ~'!!!l. .
.~ .1&< 'cr.'

.Product
of .

at x'area .

,3,D

\"

.'t--~-r.~..-:-.~_.~~-~~-~"""'."'-'-i:.-.+~ ..~...--.~...04...~.~~4· ".'. !\' '. "~.,' . ..
.. .

To~l·.:··
':', .

. ;./~·· :'~,iq.. ).(] ,,-.J:; .. f',

. '.. ~ .

Stoni '1 : .S~o.~ 12· : SCOta'. 13

P:reque,ncy' ' ~ ,~•.••"••••• ~. . yr .'" . ." . .

. Run.off~·t Q .' ' .,.: ••~.'.•:.••••.~.... in.
(Use p.and· CN .~l th table.'·· 10 ~.l ;. fig·. ·lQ:;, l,t :. . .

Oreqs., 10.3 and 10.4.• ):,,'

i
/.

. APril 1997·· Fo'uIthPrinting . Page 10,13: New YOlk Guidelines·fotUIban
··.~sion and.SedUnentContrOl
..

. .



Cheeke4 _ Dat~ ........__

D..el~
~'Y'~~ t' tllroua" "bar..

. . '. . Figure 10.11. . '. -...
Worksheet 3: Time of COflcentration (Tc) or Ti'aveITime'(Ttl(Reprinted trom: 21o-VI-TR-55, secondEd., June 1986) ..

,

n.uJ",I,o

ROfts: Spac. or.. "~1· a. two 'e&_n~ per now~Jpe .caD be uedfor eachvorkfheet.· .. . ....
Inetu4e • .ap, acheutlc, or ".cdptlo. of flov a.pleUa.

·Clrcle. ODe S

Circle one:

c

,
ft 1..0
1" .' '-I

ftlft. .·1

bl' 0 -00

Sepeat III

I. SD1'f&ce' descl'1.ptloo.(ta~le 10~3)•••• ,~ •• , ••

2. ISUniQC's roulbaeaa coeff., Il {tabte ,10.3'>.

3. ,·low leftltb, 1. (total 1. £ 150 ft) •••.••• ~ .•••

s. LaM 81ope'. a •••.~" ••••••-', •• ~.•••••••••'., •.•••
"'1" ~: a.eRg!·· (aLjO•. '.',. t 5 0 4 ~pUte Tt ......
" 'Jl~' -'". '.

.Shallow coneeattat. ficN" Sepent ID

7. Surfaee ~,cdpt1oQ (..ft4"~ .....">. •••.•

Sbe~' flov. (:Appl1c."l,e to. Te emly)

· .... Plow leqtll. 'L •.•••• ~ •.•••.••.••• ~ •••••••••• ••• fc .....---+--,-......--.-4
.,~ ~t.~·n. slop, .• •.••••• ~ '.' •.• ft.lf~

.~. · 'Chaftllel . f.1ov "pent ID .

'.12. cro.Ii.~ti,onal f~ '&Te&i, e~ •• ~... .... . 'ft2'

1~. vee.c.... peJ'ci:"te~ P".•••:.~•••.•.~ ~........... f·t

14. 1l1dr&uu.c· ~ad,t~., 1'. '.~ . .eo.ppcer •.••••• • ft. .----+----1. . P"
Cbaenel .lope.. • .•••••• e·. ~ ,_ "......... ftlft

Iii. "aldos'. roucb.llea.· eoeff H ft ~ ...,•••••••.•••

v, • 1.49 r J." .1/.2 .no' a' Compute ,. •••••.•.• ftf.

brCoaPUt.·T
t ••••••

18. Flow.lensth~ L

19. T 10 .. t - 3600" _--..II +I~--J.hr-WQl
· 20.Vatel'8bed or subarea Tc: or Tt (acid Ti lnst.,. 6, 11. and 19) ••• o..o.. c=J

. -.
New Yost Guidelinedor Urban
Erosion and SedimeiltControl

Page IO.n '.A.priI i997 - Fowth Printing



FIgure 10.14 :..... '. '.' .~
WorkSheet 4: Grimhlca1 Peak Dl8charae .'
lbP~ fiom:"21o:~ft..ss,·SeC:Obd.~ JU11e 1981)" . .

,c.

::~1H•.•.•.~~'...,.. ~.Df.t:. ~~-'-'- Il1rn llat.:bk.
ON" ........ ,::r~/r3J :. :. .Chee1te:d: . '., ',»ata' .. _.

, .
elta. bRe I !IT.ed't De.;e!Ope4

·1.·.-,t&c

1)"11\&1* a~aa I ••'~""""'''., .. - }~~. , ._2 .(aeRI/.6:40).
, .~of:f eurv.· aua'ber I "" ~:. : !(it:. ,(FrOll .wo¥klbeet ~):.
. 'TiM- Of CQ~."r.elOR •.•. 're' .' ,.(}. ,'hr' '~worb~.t,3') .

-n:..'~l'Af.U 4l.et1'bad;CliIl ~1pe • --...-"'__ (t,14, U,. 111),' .
. ha4 a ., ae... "pn~ '. ,~tQQ~t., t*r.~ .".~C;eDt ·.of ~. L...,;..~r••.C)T 1112 .~.~..t).:

-.

..~: t ·~.i". '
., •.or............. ~ e

o
-· .

9.. '~e.· .~.1~l'a1'''., qp •I ••: ••••' ~ ~. I " ••• " " .•.•.••

(\lMn .ctp • fluA..Q'.) , .
"

. .
7-. ItUtUIff _. & ~ ..~ ~ •.• ~ ••••• :•••~

U.VQ~~··~)~

,8.. ~~...... lVU!P. a4j.tM~t: "'.e~~t. 'p ... ~.
(u.•. pa".at .poDIC1: a1l4.~."~· "
. W11011 ta~ltl IO.S·. Jato.. f;t 1..0· fo~..~, ~.ceat:,.pOol .~ ....p. ~t'ea·.) .

3'~ ..1~f.U.·! (24-~9U~) •• , •••••.•.••• ~ .

. .
2.' ?~eq_ftc;,· ••••:•• • • • • ••• ~ •.•.••••••• • ••••• ,.. yr. r-~':-~~"":'_-+'----~,.,--­.>. ~

. ~.

, l

·~ew York OaicWiDes~ UIban
,Erosion and·Sediment Control

Page 10.26 ApriI.I997 -.fuurtb ~ting

...... . .



I
I I

( .1 / i, '/

'II I, , ~ \ / / ;</,/////'1 ; I, I II I
:. :, t:,'; f . ! ;' ,: / / j~"I:"'I!;!l/I:"';~:;i! .~ //1/ 'l;;.;~-.:.__.' ! ' ! I " ' , , I ' ".,. f f \

/ /~ I : , f I I
' / /, (

! I I i
/ i /~

I .. ' ,
i e.r I)

/~ 'I
',/~1/
/,.'~~~,

/ ,
I "
./' ; "

~/ / I
/ /,... / /" /
,/ /

,I / I
/ ,

I ,-'

: j

/ i

II,'/I ! I
I I I I

.' ! I : !

f ,, I

,I /

i "

! ;
/ ;

A

IJ/ ' ' j
~' .' .



ff:V .'

. Figure 10.5. ,
.Worksheet 2:· Runoff Curve Number and Runoff(Reprinted (rOm 21o.VI-TR-SS, Second Ed.,Jilne 1986)I .
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.rev· .. .. Fig\1re 10.5. .Worksheet 2: Runoff Curve Number and Runoff(ReprintedfroDl 210-Vl-TR-SS. SecondEd., ~ilne 1986)

1. RunQff curve number· (eN)

By J7h .
Cheeked

D".~
Date..

._---

sou name
and

:'hydrologic:'
troup

Exhibit 10.2

CCiver ·description.

.(cover' ty"pe. tl'~t1llent., .IId. hydrologle c:ondltio~; .. percent 1G1pervlous;. uneonnectedfeonnec:te'!1 i,lllperv·lous. .r~ .rat-lo)

eN 1/ Area .Product
:", of

CN x'area

,

1:5
\..

. ..~" .
...... .-:

'. ~I

. .. ":-' .

lJ .' .Use'· .Or;i17\' .one:.CN-, !lO\i~~~.:'~~' .. fi;ti~.. .'
<:if. (valgbtec!).• t~bl;J~J:~~~t,.• _ ,~ U••,: ~,_...' .' ·tc>t...l'· .~e~·; .. ,----~.

2. RUnoff

[ill". . ","

. '
0" ;

, Stoni 11 : s~o,r:an . St.ora,. 13

\
/.

Pceq~e'-:lcy:' ~ •••.•., .~." ;. 1tJ '.. • •.• • • • yr.
" . . ..aa1nfa.ll i .1" .(24..hout:).. .••••.•.•• ~ _ O'O'.O'O'. -in

Runof-f·:. Q .-••••.••.•• '•• "...',.,..••~ ....:.••••.~-••••.• ~. in(Use. P ..arid C~· ~ith ta.ble· lO~.1 ~ fig·. ·10.1, :.or.eqs,;, 10.3. and lO~4.• ).

10.
t-~........+---+-:.-~.;.-..(/(r)
t-...w_-::-.,;;....~:..-_---~...:.._---I' .
")

Apri11997· - fourth Printing . Page to.13: . New Yoi1c. Guidelines·fol' Urban
..Erosion andSedfutent Contr91
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, ' " " Figure 10.11 " - '.,. '
Worksh~t 3~ Time of Concentration (Tc) or Travel Tirne'('ft)\ ',(Reprinted from: 21O-VI-TR--5S, second Ed., June 1986) .

~hAlle. S '
".J... Q:loLl>.M. "QL,rI(, ...~ .... "!SJn/eIi
t.oe.t1o~-r If:. P~~ E.- 5 Checked _ Date _

'Circle one:

Clrd,e OIle:

NOTES; Spac' or al An)' a. tva uglllef\ts per nOlI t,peen lie: Ided for eachwork.,heet •.

luelude a _p, acheutie. or cIelcdptlo" of floW lei-tita.

Sheet flO. (AppUeab:t.e to 'rc only)

4. 'rWo-yr' 24-1\T rabf.ll. '2,'_~'.""""""""

S"" Land alope', a ••• ~ •• 9·••••••• 0· •••••••••• ~ •.••• ft/ft.
. '. O~oQ7 (nL)o.a .6. 'It p~o~s .0.4 . ~pute 'It ...... hr

1. Sod.ee, deacr1ptloG (t.~le 10.3)•••••••••••

Z. Kann1R&'. Touabne•• coeff." n (tabte. 10.3).

3. Plow lengt.h. L (total L;i ISO ft) •••,••• ~... ft

Shal1qv conc:eDt,rar.ed floW Ses-nt ID,

7. Surface ~.c:rlptlon (paved '~r lIftP.~.4>' •••••
. .

.' "I. Flow l~~h. L -.•• ,••••.•••••••••• ~... ft.. t"'.- ----+-....,..---1
'9:. "'tercOlI~.e 11.. .. . ~ , ',' .. ftl f t:

10. All'uap ftlocU" V(f·~te ·10.U»......... ftfa
, . ,l;

1·1. tt • 3fiOO V . .COIapu.te 'tt •••••• tir

• z) +" .Channel .flov.. sep;ent 11)

"12. CEO••; .~ti:onal· flow area '.... . ·ft2'

U~W~U~· ~r1.:e.ter, Pw .•••••••••.• ~ •• ;,........... ft

tt1dral1l1e radius, T • ..!.. eo.p~ce ~ ••••••• ft
~w

. Channel .1~pe•.•.•,~ •••••'••••..•••• ~. •.••••••••• ft/ft

16'. Ka.DlllIlS'. rouahQes. eoeff'•• f\ ~ .•••
'. 1.49 r"l/3 .1/2

17•. V • Ii CoIlpute V, ••••• •.• ft/s

ft18•
' ..

F.low .lenat.lt t L •••• ~ ~ •••.•••••••••

.::: ::.::::. •...... T, .r ~:::: ::.:~•••~u'-.-.a.d--1....
I
)+!"'".-,-..-.-.-..-h...l:5a

New Yo", Guide1ines:for Urban
Erosion and S'editnentCOntrol

. Page 10.22 April ~99? -Fourth Printing
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Figure 10.14
Worksheet 4: Gra~hical Peak DischarQe(Reprinted from: 21()"VI-TR..SS,Second Ed., Junel~. .

1.n.,u; 01..'3~
Or.ina!e aua •••••••••• o\a •~ ai,2 .(aeres/640)
1Wnoff c:une Du.ber •••• elf'. . ~ I (1''1'011 work.heet 2)
'TiIle of conceDtTatlon •• 'Ie • -&1__ hr (FrOil vo'l'k..he~t 3)
blnfal1. 411t'l'lbutlon type· XL.. (t, lA, II. III)'
Pond and .valap are.s .preael. l
t'hroulhout.vaterahel! ••••.•• • __..;..._ perceat of A. (_ac'l'e8or ai,2co....rec1)

2. F~equen~y ••••••••••••••••••••••••••••••• yr

). 1lainfall. P (2:'-hour) ••••••••••••• •••••• ift

S~ora n '. Stor."'2 Sto",~13

·~O l
~ )/

.~

4. Initial .abstractioD. I ;............ ••••• .~ .
.(U~eCR v1'':h tabie lO~ •.)· .. . .

1

IJ'\'b .l.:.~. \' g I I
I .u:n l.o5'S' I I
I lOoO l ,000 I I..

I t . ..... ,

1 I....,.,
15"))

l- t l' I 'I

in

ds :[j ,.J:-~ ),9, I

Q: ~'(I~ ~ 3.. S9

cs-Jln·

7-. kunaf"f.·. q.••••••••••.••••.•.•.••••••••••.•• :e •.•
(t~ worksheet 2)~

9. Peak dt..:eharte.. qp .

(~ereqp • CluA• QFp)

~'. Co.pu~e· l~~P • ,. ~ "••••••

ft. POnd and svalllp adjilStaeftt f.eto't. F ••••. . . ". p(he pe",ceDt POM aucl avaaparea .
wit.h table. 10.5. "actor U 1.0 for

. zero pelleeDt pondaa;d .vaap area.)

6. Urrl."t peak d1achar,ge .qt,t ~ ••••••
(Use T~ and I ../P vithFilure 10.16)

Ne'w York Guidelines for Urban
Erosion and Sediment Control

Page 10.26 April1997 -Fourth Printing
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.rev· .

. ' . .. ·Flgure 10.5..' . .
.Worksheet 2:. Runoff CurVe Number and Runoff(Repnnted frODl210-V1-Tll':'SS, SecondEd., .June 1986)

1
i

...­
i
I .'
\ .. --.:.....
.~

1. Runoff curve· number· (CN)

By )t1'l.

Date.. _

\"

sou na_~ ~Yer ·description. eN 11 Area Productand
of"hydrologic .(eover ty'pe. tt~t;..ent.· aad· C'I

("') ......
eN x·a.reaIroup hydrologic condition; c -0 0 3:cres-.

pe1."cent. iGlpervious·; .:-
ia12

Q u C)

utLeotlnec ted f-eonneete'!i· ·i,flper.,-ious .~ .... :Ox.- '. :J a.. J:j
~lbit 10.2 .~~ rat-io) ..•. tIC'. 00

~ - .;:'i-
" '-

c ,rVev;\y I

.~~-ffi IO.Vr 4Jj·· ,.~b 5')

C '00~{~eC ·.GoJ 10. 'L(, ,?fo. . 3' .2"..:
.....

.'. .. , .. ",
' ..

r-~-~-~~~---~~+-.4.,..~,-+----4. '~.,......~-+-.---:'~."...... ,.'
','

,......'."
!J :. Use ,~l,. one; ..~. ~O'lI~~e::.~~· i~1i'", : . To~:~.:.. ..

.~~1.".~'")' _to:t.l;._~t .._~.~ 0.. C" .dI ~.... ~........ .' .tot.l·,. ar-li.< ~ .• '\ .!",. ~) . ;. .,..~ (:N....•:

. ­", .

\
/.

'.:req",e~c:y: ••.•••.••••.•.~...... f .·li:It ••"!~•. ~ ,." • •.• • • • yr.

lla1nf:a.ili .f .(24..hourJ .••••• ~ •••.• ~.~...... .in'.

. RU1\of:f:. Q •.••••.•••• '•••• '~ ......:'. '.~:-. ~ ••.~..... •".... in
(use.. P.arid GNliith table.10~1; £1g.• ·10.1.:.

oreqs •. 10.3. ana lO~4.• ).:

APril 1997-- paurtbPrlnting . Page 10.1-3: 'N-ew York. Guidelin~fot Urban
.'~sion and:Sedfutcnt ContrOl



lev

. . ." Figure 10.11 " . '
Workshe8t.3: nme of COncontratIOn (Tc) orTraveITlrne'(Tt)(Reprinted from: 21o-VI-TR-55, Second Ed., June 1986) .

Project ~~~~~~l_A1.."..e."......,·i_ .. -rn ."t~~ 1'(Jot!
Loea~lol.l l;t'l"'R.~,...,' Ch~c:ked _ Date . /' '.
'Circle Ollel~~..l ..~ . l~9_~..:J~:i...... ~__

, Cleele one: ryTc throqh auljuea

lIO'I'Es: Spec. fot .. MIl1 e& two actl_en" per' flow type .ca1l 'be' used fOI: Nchvorqheet. '

Ineiude ."P, aCheeatlc , or delcrlpclo. of fl~ ••,..nta.

·G·

br

I. Sarbce' deacr1ptloa (t.~le 10~3)•••·••••••••

She.~ flO! .tApplte.b~ ~O. Tc only) Sepellt III

&e'-nt ID

7. Sui'face ~cr1ptloft (pavecl·o.r 1IftPnril •••••

. I. Plow leq:th. L ••.••••••••.•• ,_ •• e .••• ,. ••••••••• .ft.....:__....__+....,...__~
'9.. ~ter*n. 81o,.. a •••••••• ~ ftlft·

10. .A"erap ¥eladt,. V (f.lCU~e ·10.10).......... ft/.
11. 'f

t .'*'v. .COlIpuC". 'tt •••••• til'

'ChaIIM1 ' flGU. sea-nt 1D

'·12. Cl'o••' aec:t'1onal flOw area. • •••• e·... • ........ 'ft2'

J:~. .vectect ~T1_ter. 'w n~ L.• ~.. ~........ f·t
. a14•. HyclrauU.c .radlu8, r • p' eo.pute ~ •• ~.... ft
, ·.w

'1:5". Qaanel alop.. I·.......... .. ft/ft

14j·. _aMoc'. roaabo.eas. coeff '.. n •.•••.•••••••.•••
'. V • 1.49 r Zl5 .112 . .17. 11 . Coapu~e V... •••.• ft(a ...,._~~+ ...

18'. . JP10w ,1e"ltb t L •••• ~ ~ ••• '•••••••••

19~ T~· 36~'V Coapute Tt ••••••

New York. GuidelinesJor Urban
Erosion and sedimentControl

. Page lO.zi April i997 - Fourth Printing
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F=igure 10.14' ." '. '." .'
WorkSheat 4: Graohlcal·Peak Discharge"

(Reprinted ftom:llo-Vitm..SStSeco1ldEd.~ June 19d)," , ' .',

'toleet __......;,;;....;.._;:..;.L~~ ...L....;.;..~----.;-

1.ocaUOn J:-;.L.Lil.~__~d.:.:..L~~~&------~

·l •. D4tac ." O.OOI~. . .' . ~ ~(,. '.
Drdnale aua ••• .: •••••• Awa-.!. I ~-.s.2(aete./640).
Runoff curve' au.ber •••• af - .B9 .("1'011'vorbheet 21­
'r.~ of. CQnceD.~.ta~10~ •• 'J:c • ~,~ _ br' (hOG; worksheet, 3)
llai:n'aU 41.erlbuti:on type • .-.Ii.- (l,V.,. n. nl)··..
Poad aDd IV••p .~e.. Ipr••d.
thtouaho"t.....ten'b"- ...... - I .",tc;elltof ~.l..-.c~" ·01' 1112

·coy.reel.): .

-2.' ",equenc;y· ••• e;. _ ••••••• ~ '. '.' • III 4 III.

)~ 'Rainfall.·P (2:'-hout') •• ~' ••••.•'U' •••• "'.
:tr~t7:17nl.··

. . .: .. .

.~, f,Ff 3 .'1:::0 21'3 J......-:...0--.1.
.LQ1rJ· .03} J. I

csa/l0. tJ 0;;0 (: '009 I." I

in 14)71:: 7u.~_ - 1'': .~.f

r:cr:=rJ·· l'

5. ~·te- t~~p • , , -: ., ' .

6. Unlt .peak d18eh.J:&~f.llu •••• ;, ...... : ~ •••••
(Ule. 't~ and .t,/P v1.di .1'tc\1t:e. 10:.1fJl , '

l. Iluc\off t'· Q. • •••• .-.......,..... • .'•.• • • ........ ., •.•.•:••'..
(1t~ vorksheet2).·

8.. Yond,. aNI lVUIp .djuI~ftt fjct~'t. "p ... ~.
(~. pe..,.ceD~ poDCl: alUi av.ap.•rea . .
. utth tablil lOS. '.C~Ol" ta 1..0 fos:
~l'9 ~1ii:.l1t poaAi .Uf4 snap are•• )

9. Peak' .~-ll:charge •. Cl~ ••••.•••• ~ ••••••• • ••.•.••
(Whe¥:e .q~ - ~A.Qrp) ..

dl :[b~ ~ J:- 3,,1 I.. I.

New York Guidelines for Urban
Erosion and Sedimenl Control

Page '10.26 Aprill997 - Fowth Printing
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.rev·
.' ... .. ·Figure 10.5.. .' . - .. '.

Worksheet 2: Runoff Curve Number and Runoff(Reprinted (rom ZlO-Vl-TR-SS, SecondEd., .June 1986)

Checked

Dat.~
Date ..;.... _

.1. llun!)!! curve· IWGbu· (CN)

SoU nalle.'
and

C'· hy4t'o loSIc:
&I"OuP.

~Ibit 10.2

Coyel" ·description

.(CQ"u' type •. tr~t;Mnt.·and .
h7dl"olo&1~ condltio~;

. pucel\t i.pel"violls,;

. uneonnectea/conn~cte~· ~dpervlous
.~~ r.t·lo)

eN l! Area'

N .~ ~ ~... -0 0
. ~ .. '- . ..... aC.J;••

.' Q :.: J 111·
':0: .:S :s.-oX
: ".....~'. ~
'E- "~ 'IL'

.Product
of

eN It·.rea

,0.lA. ~l ./.
.01'

.'

, .
• t.'

; .." .
t--...,......--t-'~..:-:",,~...~--'..--~~---~ ..........~-+..- ..+~~~-4.. ~'"~";"""4 ..,.
r---:----=--t-~~--:-;. :.:-----o:-----+.~..4...~.+ioooo:.+..~..-~;..,..-~ ...

'"

. ,". ,.. '.r:. .
.'

...:-.

'r6~b:·· ..
''.'' .

. . 1lJj;,.,··,,·· .
~ j.~L.~.~ ..

:.,. '.

2.· RUnoff
. stelni 11 : .S~o.ta '2· .: S~n.. IS

Fceq!le,,:,c,..:" ~ .•..• f1- ••••.• ~'.''!~~:~..'........ y.r .

.aa1.nfa.li •. ' .(24,..hour).... ~ ....~.~ .•.• ~ •.~ •••••. -iii ..

. R.unoff:•.Q .'••••.• ~ •• '••• ;tot.••:•.~: ~.... in.
(Use P, .arid . C'N ",1 th ta.ble.'· '10 ~.l;. fig·. ,10.1;. :.

or.e'ls .. 10.1 and 10.4.• )," .

4· n'/ . I'. , e>.~ ··'1. t-{ b' .. , .

~ew York Guidetin.es tot Urban
. f,rosion and.SedUnent Control

~"""



rev

1,

Figure 10.11. .
Worksheet 3: Time of Con~ntration(Tc) or Travel Tlrne'(Ttl(Reprinted from: 210-VI-TR-5S, second Ed., June 1986)

'rol'" gJe~e~~lOi~'OV<A1P~ ..~ .." ZUlP
Loutl.~~D (h;..s16): '. Chiicked: _ Batie ',,;._.__

·C«,,1& ...,~ ....1....
Circle GDe: . c . Tt; t~O\&ah .ulNar~ . .

ROtE,; Spac& for ....n,.... tw aei.e,,~ per flow ~lpe .call 'be uad 'for eachwork,heet. .
tlu:lu4e ••P. aehe.tie. or _cripe!" of flow.e....t ••

.~.'i
'---~ ~

S••nt 10

4. ~I'" 24-hT r ..~fa~l. P2 .~_! •••••••• H •••••• '. 1ft . .,-.-~-'.;.-------4
5. "Laad .lop."•••••. ~ ~ ,. •.••• ft-lft.

.••; '. O.•~·. (IlLiO" .6. ...- ~l'utit Tt •.••••• h~t 'p.~_.O.4·.. a '.
;s".ll~ conceatl'at!,d fiow" 5elMnt 10

. '."

7. Sud.ee ~_cdpt1oQ (paved'~r upa..cl) •••••

1. So1'fac.. d.'4:r1pUOQ(ta~le 10.3).·•••• ~ •••••

2. Ka1lnlll1'. I'ouahneal 4:oeff •• n(tab1e .10.3.).

3. '·lev leqth. L (~otal L £150 fe) ~.... f~

I.. rlov 1~. 'L •.•••• ~ •••• !t ••••• :' ••••••••••• -0· fi . P-----+-..,............,....-1
.t." watal'Coune .J.".•.••.••••• ~ ftl-ft·

.10•.•verqe weloc1t1. V'(ftsure ·10.10>-......... ft!.
u. ~t .'~:COIIlKIte 'tt •• •••• br .....__...1.+I...·_~... ~ I..,.'"__I'

..-::. ."Channel' "1_ "a-nt 1D. .

'.12. Cto••·.~U,onat" fl~&ft&•.•.•••• ,;~ .. '....... ~. . 'ft2'

l~. Wetted pe~~ter. Pv ••••••••• ~............. f~

ft t----t~---f
'(,,5". CbaQMl .tope. a •••••••• ~.' O' •.•.•. O' ftlft

16. "-Dldol'. rouahae••·.coeff.•• n ~ •••,•••••••.•••
, " • 1." r2.1!l _11.2 . '17.. D' Compute V' •••••.•.•. ft/a.

18. 'loV.. le1lBt'h~ L •••• ~.:~ •• ,•.•••••• ,••• ~ •••••• O'.. . ft
L 1.1 ~.19".~t • 3600 V. . cOmpute Tt O'..... hr l--__.... - .

. 20. ·"at.n~ 01: subarea t c 01' Tt (add Tt 111 ltepe 6. 11. aM 19) ••• •••• hr:' 0\ I .

New Yolk. Guide1inesJor Urban
Erosion and SediIneOtControl

Page 10.22 .. Ap~l 1997 - Foutth Printing



FIgure 10.14 '. -.... '. . . .:
Work8heet 4: Gr8DhIcaI Peak DI8Chatae .'
~ftom:'21O:Vj:.ft.,·~.~~ June ltil)

o.

, ••1&.. Bt 110~Ff. ~~r lIe .P4~vvIt,
. ~4~ti.Oft .q:~-;. K\'ost(,·, .!

~ll~e. CIlUU~~....'10'"
.' J.~

'1 •...hUI •Lf z( fit "
1)rduaa .~........; ...... ~: ~... .~2 .(aeres/.640).

. ,~f" cur"' _beT •••• ai:· . 9 I·,' ,(FrClll'vo'rUheet ~>.:

. 'lfi.ae. of, coft~eQu.ClOn .... 'Ie' .' t Q 1/ .~. (Fr. ~TU~.t, 3') .
~l1lf.U eu:.er1'bQtt.0\ .t,,. •~ (t, '11., 11. IJ.1)··...

. hftcl aDCJ .......~.....pre~ I' .'QtQQJbo~t,'.~.U~ .•••••• • .~.~4ftt.Qf ~. ~.~n. ·ft 111
2 .~..._t}'.: .

l-. "'-08 q ~ ~* .••.••.••:- •.~ ,".u.' wodab.-t..2:) .
." .'

cfsl-S.i .

:tj:~,,~al
.~: f ·.~il.~ .(til. t :.{11
. -, #.0)1 l: .OJ+r I·'

·~s"1Q. tJiiiiOt ,lit1... I
~ ..(~, ¥>·s-t·:· ~:".~bl· ..'. ~l

• t • • • '

:1:····;· r::o l'

9.. ·~..k·.~~~rle•. cl., : ,~ .
'(\JheR .Clp • o.u"Qfp) ..

.&•. ~~, aad .... ad'.tM~t: ~c.t~~~ 'p .. ~.
~"".....-ceat .poad: .1I4 ......wa.· '...
V1tll tabltl IO.S·. '.eto.r ~ 1·.0· fen'
..~O. pe1lUnt:..pH4 .a1'.4 ~_p' .t'~.) .. ....

5. ~t~/r .~••••'•• JI ••• ~ '.'•••• _.. '..

).~ "1Ilfa1.l~·~ (2~~~) •• ~ •••••.•.••• ~ ........

2." l'"equeac;,.· ••••:It ~ ., ••- • • • ••.' •

-New YOlk OuideliDes f~ Urban
Erosion .and'Sedimenl Control
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,rev.
. ' , '. ·Flgure 10.5..' . . .

. Worksheet 2:. Runoff CurVe Number and Runoff .(Reprinted frOm: 110-Vl-Tk-SS, Second ,EeL, ,Jime 1986)
i
i /'

I
I .'

(-' -"",'

~"

1. RW\QH curve· number· (CM)

By j'1"" .-
Checlted

....~~)
Date. '----

,'.
I

. "

.....

Soil n&1Ile •
aild

.'hydrologic·
Iroup

~xh1bit lO.2

~Yer,deactlptlon.

.(cover' tt~t, tr~~,..nt., '-tid
. hydroloi1¢ eondltlo~; .

, perc~l\t ·l....pervlou.·;
. uneotlnectillaf·oonaeei:e·!S i,llI.per~-1ous

-a~!U rat-1o) ,

, ',' ,. ~ "

CNJ}

.•• ,. I

" ..:' .'. ".

Area'

. 4'. ~ '" .

.P'roduct·
of

eN x'area

18(.
'28 .
~~.

. . ;" ' .

.,.

, se~nill

i .·tf ::: 2.J {} :;.

[M.J'-

S~ora #.2 .: Stol'll,. 13

\
/

F:t'equenc·y· ••••" , '•.1••• ' .•poll ' • •• ~r... . . ' ..'. "

.Ra1nfdl i .P .(24..houd..• ~ ,~ • • • • •. ·in

. Runof"!·, Q • '<Ii •••,•••• ' !', ••~·.·,II:-'.' •.~.••••'.... i·nCu·.e-. P ..and eN' ",,1 ttl t~ble.···10~.1~ .. f1-g·. ·10".1.:, .'.
'01' ·eqs •. 10.3. and 10~4.• ) ....

, Page 10.13: New York. Guidelines for UIbaD
. Erosion andSCdiinent Control '., .. ' .' . .

";"



rev

CMeked _

. ." figure 10.11 . . "'. .
Worksheet3: TIme of Coo~ntratiOn(fc) or Ti.raveITlme·(rtl. (Reprinted from: 21 D-V!-TR-55, Second Ed., June 1986) '.

Do.. 1(/3~JD~
Date. .

" UeII ~1:Il.f:. PL".~e. )A
t.oeac:ioll ·..-.r;.llW""It...· ",>T~~Y_AA-_J'.;.oK._1,J,;,:.lrliC-.....-_ _~__..__

·Ci.rcle ODe:

. Clrc~e Olle:

:oe..lop~
.T~. throuah wliarea

lIOTES-: Spac. for ....n1 •• twO aeple"u per' nOlI type call be' used fo~ eaclawork,h.et. . .

tncl¥de a"p, sChemati.c. or de.crlptio. of flow .....at••

sepent ID

£tIft

Sepenr. ID

~pute 'l'c: •.•.••••.

7. Surface du.crlption (panel··~ unpa"ril •••••

2. Mannina'. roulbn,:.. coeff••. n ( tab1e 10.3).

3. nOlI le"ltb. L (total L .< 15() ft) •• •••••••• ft

'9.. J1ater-CoIIJ:•••lope. • ••••••• ~ ••••••••..,.. •.••• ftllt.·

10.A"er... welDc1t" V (ff..P're ·lO.U))..... ••••• ft/.

u. 'ft .'uta V . .COlIput". Tt •.••••• tlr

1. Surface de8cdp~loa (t.~le lO~3)•••••••••••

·"•• Plow le~. 1. ••••••••••.••.•••••••••••••••••

5. La1\d alop.'. • ••• ~ ••• "•••••• 4· !' •.•••

T' • 0.00.7 (aLjO.a
· 6. t·.

p
6~s 0.4.'

; a .

Sballow c:onc:eatrac:_ flOW
i

. 20.· Vateuhed or aubarea Tc or Tt . (&dd Ti lnat·.pa 6, 11, aad 19)

' ..
II. "Plow, le1lltlt s L ~ ill, ~ ••• "••••• - •.••

. h:~

10

'ft2'

f·t

ft

ft/ft

ttl.

f~

hr 1+1

.•i:ted· ~1'1~ter. P" ..~ ~ .

1I1drauUe·ra411u•• r .~. to.jIute·r •••••••
Pv .

~anel .lope, I· ~ '_ .

L·
T~ • 3600 V

16'. "-D1dIlI'. roua"Du,. eoeff n •. - .
'. V • 1.49 I'l" .1/2 . .17. .11 . Coaapute V· ••••••.•

14.

·'C!!iUy!!1 .flOlJ

New York GuideHnes:for Urban
Erosion awl'SedimentCOntrol

. Page 10.22 ~priJ i997 • Fowth Printing

:; .



Figure 10.14 '.~
WorkSheet 4: GrilDhical Peak Discharae(Reprinted ftom:21o-vtn-ss,.secObd.~~ June 1985')

"'10.' ... . (),~\l f.~ i ~" P~Ase A A .,. ,/'1 ;,.••.' ,/"3do~
........A ¢;i ~ oj ,:::~ lM\u/b .:: ....=~ ...€ __
Cl.tf1e~a.el (;~Devel0ped .-:"'......__.....:-_--.,;. _
~ ·t

W~t:s'1'"

1)rduse area .'.~.".'H Aa- '1...~ ..~2(.cre./640)
Ru~off curve' nUlIIber ~... at: -~ (rrota .vorkabee~ 2)'
''r1ae of CQft~en1:r.·t10n ••. 'lc' - -t2~ hr' (From; vorksbe~t. 3)
~lDfall 4.1ndbQti.Oft ~ype -.....:m:.-. (i, lA.. 11, 111)'
Pond aDd ava.p .~ea. apre...· . . . '. . '(htQQlbout....tenh" ....... • ~1)fu::~ellt ,of ,... ,-.ecru ·01' 111

2 'co.,.r'&) .

2 e' l'~equeftC;y ••••:••••••••• ~ ••.- • • .. • •••••••• ~ •

'3. Rainfall.·P (2~-h~l') .

4. ,tft~~lal.~~.tract10n. 1•.•.•.••.•.•.••.•.•••.•• ~; ..
(Us. 'CR vi"tb table 10.4.) . .. ",' . . .

5. ~\lt.. l~~P •••••.•• ,••••••, '••••••

6. Uttlt .peak dte.bar•••..Cl,. • ••• ~ •.•.••• ~ •••.•••
(Use. t~ an4 ,1;"tP vitll ){-lUre, 10'. W) .'

l. 1t.u.ftOf'f t'· q -••••..••" eo- e:4 .'.
(,i9lD vorkaheet2).

8'. Y~~, and SvalDp adj~t1leat., fiactc.1;', Fp •• ~ .•
~U••. p.e...cent pone!: and .~. .area.' .'
"Uh t.bl~ 10.5. 'actor U 1.0· fo1"
~r:CJ pe1icent.. poo4 .U!i4 ....p. atea.) .

9. peak·.~l.:ehar&*,.q.p •••••••• ~ .
(Where .qp • ~"Qrp). . .

.~. [}t~:C;il,lr-J J-:........-.-1
'lJiifJ: rOf8J' I

ca./in, 0000 Ei 0'00 I" "

in r {.~' 1· .J. 11 1'·' '~'l
.' .' ....---

o=t:LJ. l'

New York Guidelines for Urban
Erosion .and Sedimenl Control

. .

Page 10.26 April .19m - Fourth Printing
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re....

Figure 10.5. .
Worksheet 2: Runoff Curve Number and Runoff(Reprinted from 2lo-VI-TR-SS, second Ed.. June 1986)

::::::n~~~;l)t~ AS
Circle one:~ D~veloped

l. Runoff curve nu~ber· (eN)

.....
Date _

SoU name Cover ·descr1ption eN 11 Area Productand
ofhydrologic (cover type, tre"'t;lQent. and t"!

~ .."

~~c~es
Of x area&roup hydrologic condition; 0 ..

0 0- - -percent l.apel'v1.ou8;
Q)

u u 111-unconnected/connected inpervious ... ..
'OX- • :5 ::J ..0Exhlb1c 10.2 'area rat10) 0:1 eo lID- -f- ·SIo SIo

c NtwI {)tUA~l\. ID.La ~I 1,4 110
C l-J.flDJl Good to.l ( 10 Ll 8y

r

..

lJ ILtL.
..

. U.e only one: .01- .OU~C.·. 1"11"11118 •. 'fOUl.: •

2. RUlloff

':req~eftcy' ••••••••• "•.~ •• ill •••.••.•••••• , ••". •• • • • • yr.

·Rai.nf..1.1. .P (2 4-hour).. .•.••••••• .•..•. • • • • • • • • 1.n'

. Runof f. t Q ••••••••• "•••• ,_~ ., • •.• • • • • in
(Use P arid eN with table lO~l •. fig. 1001,:
O~ eq.~, 10.3 and 10.4.)

Stoni, 11

,0
b'

S~ora 12.·

'1.)
1.\

StOI'll 13

April 1997 - Fourth Printing Page 10.13 New York Guidelines fot Urban
"Erosion andSedilnent Control



rev

. Figure 10.11 - .
Worksheet 3: Time of Concentration (Tc) or TravelTime (Tt)

(Reprinted from: 21o-VI-TR-5S, Second Ed., June 1986).

~..4*~
Date _

'.oJ... ~e de4tf rl,.-\)t'-').$ .;1"'"
LoenioA' t A ,\,.. 0 lj CovfA..¥-f4ltKt tVG. Checked

Clrele one: ~ lle_lop~
Circle one: ffi T thrO\lah aubarea

. ~ t

NOTES: Space fOT u ..ny a. two ••,_enu per flow typec.an be used
work,h.et.

for each

9. ....t.rcour-•••lope, •••••••• ~ ~ ft/ft·

3. llov 1enath. 1, (total L;.i ISO ft) •••••••••• ft

7. Surfaee description (paved ·or unpaved) •••••

~I .0 I.]

b(
vr
Ita
nb
11

• Ol 1+1

.u.~

opelll
:

.oll

15"D
i
tOb

.01 b 1+ I'

segment In

See-nt ID

10. Aver.. "laeit,. V (figure ·10.10)......... ft/.
L ~rH. tt • l600 V COmpute 'tt •••••• u

Sballow conceotrated flow

4. Tvo-yr 24-hr rainfall, '2 '~"""""""". 1n

1. Surfac. de.crlptloll (table 10.3), •••.•••••••

2. Mannln,'. rO\llbne.. coeff •• 11 (tabte 10.3).

I. FlO'" leqth. L ••••••••••.••.•••• ~. .. • ..... • • .... ft .

s. Land .lope •••••••••••••••• ,.•••••••••• ~ •••• ft/ft.
. 0 8

. 6 'T • 0.007 (ilL) • ~pute T
t

hr
• t P 0.5 0.4.

2 •

Sheet flow (Applicable to Tc only)

I·S·. Channel slope, ••••••••••••.••••••• it •••••••• f~/ft

13. Wetted per1l1eter. P" •••.•••••.•.••.•• ~......... f·~

I'" Ihr

fteo.,~ce r •••••••

18. 'low.. 1e"lt'h·1I L ••••••••••••••• t .•••••••••••••

19'. "'t' • 36~ V Co t T~ .pus t ••••••

16;, "-lInIDI' • roqhoeas eoeff., II ••••••••••••••

V • 1.49 r 2/3 a1l2
17. D to.pute V....... ft/.

14.

Clwuael flow Sepen~. 11)

12. Cl'o•••~tlonal flov aua. a •••••••• , •.••••• ft2

New York Guidelines for Urban
Erosion and Sediment Control

Page 10.22 April i997 - Fourth Printing
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Flgure10.14 '.' :.: '.' .~

WorkSheet 4: GrlmhlcaI Peak Dlioharae .'
(R.~~~1ftom:"21o:wrti-ss,·SecoIId.~ Jwe lK1')

.'

-.

'.

. .
9.. ftsk', .~·....~,..rse" qp ••• -: •• ~ o-!' •• ,•••••••.•.••

·(\fhen.q • tlu~Q' .) ... p .•.

,8.. ~~,. aDd evaII!P. adj.t1Ie~~: ~C~~..~ " ••.~ ..

~u-. ...-ceat .p0a4: .114~ ..~. '..'
V'1'cll tablil IO.S·. 'actor U }~o· (0'-
__.... ~.~.,p0D4 .~ ~p- ~t"ea.) .

yr. t-:--..:::..-_.....:~I_'-4-...-..---1

. tn ~..~.!r-~·.1,;,,;1;.:.~.;=::S-_-L~~-J

..~: l',.i 2. 6' J::~:. '.3 {- b· .I"'""-~·____..·1
. .

., ..ci~~-(1-;h ---:01--'I·' I:'

6. ~~ .,..~ lls..eha.~..Clu ....~ •. ~... ~ ...... ~.,1ft. t·,ociq t,',ooO).·· I
CU... 'l'"c' aM .t.f~ ~~" ..I'lI\t~. 10-.1(»'): .'

'I. IWl\Off ... q. u.u.....-o.~.·.'O:.. u;~·.......:4.·~ ." at":~ .. ··n..·i ..0"" :. :J
u:~; WQ~~~. '.)-.. '. .., . . • . ..'

:1- '1 '0" ·I~.··~l'

5. eo.p.tAt t~/' •,••••.••.•••• ~ ., .....~.~ •••.•.••••.-
'. . .'

'.' "', .
)~ 1tAlnfaU,'r (Z~~r) 1·1.

, .
2.' .,'equ...c;y" •.•• e;••••••••• ~ •.•.•• • • •••' ••••••.' • .

New, York 0uide1iPeS for Urban
&osion ADd Sediment ContrOl

AtJril.l997 -.Fourth}trinting



TR-55 Peak Discharge Calculations

North Parking Area
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Drainage Diagram for PR North Parking TIER A-B 1012
. ~pared by NYSDEC DOP BD&C, Printed 11/18/2009

Hydrm...",D® 8.50 sIn 005484 © 2007 HydroCAD Software Solutions o::.C
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. . Figure 10.5 . .
. Worksheet 2: Runoff Curve Number and Runoff

(Reprinted from 210-VI-Tll-SS, Second Ed.,June 1986)./
i

.'Q'

Project AfoCfB f~~
Loca t 1on.~N_P_-~{)~_J):K.l.-C19~ I A
Circle one:~ Developed

D.,. Ii)1:'10'1
Date _

1. Runoff curva· number (CN)

5011 name Cover ·des:cription eN 1/ Area .Product
and of

·hydrolo·llc .(cover ttpe, u:."I!;.llIent,· and N
·M ~"

eN x'aua
'0 c ~cre.group hydroloilC condition; 0 .. - -.

perc~nt iapet'vious.;
Q

II> 0 lli2-
. un~ou'nectedl-co1U\eetd i,mper~lous

. ' ... .....
:OX ...'-. ,;I IS ... .D

Exhibit 10.2 ar:~a rat-1o) . ·la· llG·. llG: .. -f- ""- .~

.r... .. ". .

'C. NevJ\~ ~ErJI C\t:.· .:'t,
.-'

'.~"l,Bto.lA .::>
. .

(.; \J~oA~ G.A 10 :J ~ . "lOS(~~G . I .

\.

-: .:.

".

I ." ~

"

-. ~. '~.

.S~ona U .• Sto...·. n

U.e~ (:N .•:

:y., Uae ~1~ 'one;..Ct,· !loU~~e':.pu: ;fb~", ..

Cit·c., 'i '"I;. '4).. to:t~l: pr~u~t: 13l.'. n.. ~
. .va .e.·.e: . - ·tot-al.•:na> .•. ' ..... _Q~--:. . : : . ,...... . . t..t. . . ' .

2. RUnoff r-~----~r.-----:---"""'----.
StoB It

F:ceq~e-:tc)':' •••••.••••.•..••',.', •.~ •••.<,~•••'.. •.• ••• yr.

. .

R.unoff-. Q •.•• ~ '~.", ••~. '.~:.••••.~ •• ' , i·n.
(Use.Pand CN'~ith tablel0~1. fig·.Wol,:

or e.~.5.~ 10.3. and lO~4.• ).·

April 1997·- Fo'urth Printing . Page 10.13: . New York Guidelin.esfot Urban
.~sion and.Sediment Control.



rev

"t.~
Date ----

\--
. Figure 10.11

Worksheet 3: Time of Concentration (Tc) or TravelTime (Tt)
. (Reprinted from: 21O-VI-TR-55, Second Ed., June 1986).

Project ~(\fl ~i~ L. rA'tKII\I~. p~){t. By~
Loeatlol\ . tJ ~ - 11 (~f>Til ClOt-T A ~J. k4& ,,J, Cbeciied

C'=lo ._.~.._'....
Circle one: ~ throvab avbarea

NOTES: Space fot .. aan1 &1 t'ft) aes_n.u per flow ~1pe can be lIaeel for eacll
work.,heet.
Include & ..p, .c~e..tlc. or deaeriptl~ of flow sea-enta.

br

hI'

ttl•

ft/ft

Sepent ID

See-nt II)

10. Averap _lael~J. V{figure ·10.10)•••••••••
. . L

.11. Tt • 3600 VCo..pu~•. T~ ••••••

,
S. lAnd elope. • •• ,. ••••••••••••.•••••••••• ~ ••••

, ·T • 0.007 (nL)O.8 eo. T
• t p 0.5 0.4. - put:e t

2 •
Shallow conceDtr.uti flow

I. Flow leqth.. L ••••••••• -.-.......... ••••••••• ft .t'--~-'-----f

·9. watercolIJrae slope, ••••••••••••••••••.•••••• ft/ft·

4. Tvo-yr 24-h~ ra1nfall, '2 .~................ 1n

7. Surfaee ~.erlptioa (pave4or unp.~.eI) •••••

1. Sudace description (table 10.3)•••••••••••.

2. Kaftnlna •a roulhne.. codf., n. (table 10.3>.
3. Plow lenath. L (total L S. 150 ft) • •••••• ••• ft

Sheet flow (Applicable to Tc only)

11. .Vei.~ed periMter. P".• :•.•.•••••.••••••••••• .; ••• f·t

Channel· flou s.pent 10

11. C1:0•••ec;~lonal flow aTea. & •••• •.•••• ft2

.......
1+Ihr

ft

CoDpute·Tt ••••••

CoapDte ~ •••••••

.•.•...••••...•...•••..•.......

"-aniDS'. rouahlle.. coeff.. n .
1 1t9 2;/3 112 .V- . r a Coapute V....... ft/s

D

Channel slope. I ••••••••••••••••••••••••••• ft/ft

ll1drauUc radiua. r - ~
P"

LB. Flow le1l&tb. L

19. T L .
.. t • 3600 V

17.

14.

15.

16.

New York Guidelines for Urban
Erosion and Sediment Control

Page 10.22 April 1997 - Fourth Printing



..
, .

. Figure 10.14
WOrks..heel 4: G"phlcal Peak Discharge'. (llepnnted from: 21o-vt:1'Jl-ss,Second ~.,June 1981i)

.==:~~ ~t:;~~N4J~M ~~t~~~:::!!bLd1
Ctrde on.el fre8e1l\: DevelOped

l.o-tal ~ ~cJ1,
bra!nate area ....: ••••• ~ Aa. . •OOb'2. a12 (aereI/640)
Runoff C\Jrve· nu",ber .••• _ af·~ (FrOla· worbbeet 2).'
·Tl.e of concentration H Tc •~ hI' (FrOll worksbeet. 3)
-,lllfall. dlstt'1.butlon type • --::::b:.- ci, 11\, II, un·
\tOfte! aDd ."..p area. spreaet . 1 .
thtc)u&hollt ..~te.uhed •••••• .pe.rc;eQt .of ,,-. L-.acresor 111

2
·co..·.r.4):· .

"

2. P~eClvenc:;.,· ~ ••••••••••••••• " • yr.

1. Ralnfal.1.·P (24-hour) • _.••••••.•.• _.. ••• •.•• 1n

SlOB "1 . . Stor. ,z' ·.S.o" ."to t
. . tl

J
~ .

~ J

4. tft~1:ial~~.tract.l:0'Q. 1•.•.•.•••••• ~ ...«)•• 'CR vi'th table 10.4.) . '.

s. Coapute- 1~~r ••••.-•....•••.0 '. • • ~ ••

6. Unlt.pealit dl.ehar.~•.CI.•••••••. ": ••• ~ ••••••
(U... T~ and. I./P ws.tl'i .l'tl\lt:e 10.16-): ..

7. RUMff I" q.••••••-•• • •..•• :. • ..... • •••". • •.• a.- .:- •.~
(11"9'D wQrksheet2h

8.. Pond and sWUIP adjuaneat. fac.to1: * Fp .....
(0.- pe~ceDt pond and .~p.re.· .
. "1~h' table 10.$. 'actol' t. hOfor
~1."9 peli.cenc. pooCl ~ svaap at-ea.)

9. P It.clls·c)\arge *. lip .o .

(Whereqp • '!uA..QFp> .

.·~.I·. )(,G)I.:
L
11..·<o·I,,--.' l-

·I.OS' I· loLl I
c••I'-n '[ f> 00 CI fS 001:]. . J

in 021:J ..', t~ 1· '~l
LI:J.:"'( I· 1·

11oooo-"_I
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