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1.0 SROUNDWATER
1.1 Existing Conditions
1.1.1 Volume

The glacial sands on the site provide a potential groundwater
aguifer. The uniform nature of this unit is demonstrated by
the results of the test boring program reported in detail in
Appendix F, "Soils Report". This unlfcrmlty and the dune
geomorphclogy which is apparent on the topographic map (Sheet
T-1) indicate the prevalence of aeolian processes in creating.
the surficial sand unit on the site from glacial lake sands,

Davis de DeWiest (1966) discuss the general properties of dune
sand:

"The dune sand is very well sorted with most grains in the
0.05 to 0.5 millimeter size range. Median sizes are
denerally within the 0.1 to 0.3 millimeter size
range...bune sand has about the most unifprm hydrogeologic
properties of any type of waterbearing material. Porosity
will be between 35 and 40% and permeability between 5 and
50 darcys with a median of perhaps 25 darcys. Scant data
suggest that the specific vyield should be between 35 and
38%...Aquifers of dune sand are not widely utilized because
wells that prevent entrance of the loose sand are difficulE
to construct by standard practices, because permeable dune
sand may draln rapidly and saturated zones are not present
in many dunes, and, finally, because active dune areas are
not favorable for habitation. Despite these drawbacks,
dune areas are favorable for water development because of
high recharge rates, gﬂod water quality, and moderately
high permeabilities™

The dune sands on the site have been stabilized by vegetatlcn
and are not active.

The sands on the site are fine-grained (Table 1) with geometric
mean grain size of 0.16 mm and a logarithmic standard deviation
of 0.59. Based on the empirical formula of Erumbein and Monk
(1943), such sands have a permeability expressed by:

k = 760 d%2 g-1l.31s

where

k . is permeability in darcys

a* is the geometric mean diameter in millimeters

e is the dimensionless constant 2.718

S 15 the log, standard deviation of size distribution

which is dimensionless
and 760 1s a constant for the conversion of permeability units
to darcys




TABLE 1

GRATN SIZE ANALYSIS OF 3 SAMPLES
FROM THE PROJECT SITE

SIZE (mm) PERCENTAGE AVERAGE PERCENTAGE
SAMPLE 1 SAMPLE 2 SAMPLE 3
0.075 5 5 9 : 6.33
0.150 16 18 16 16,67
0.200 40 a4 40 41.32
0.400 24 30 30 31.33
0.500 5 3 0 2.67
0.600 0 0 5 1.67

Source: BEdinger, 1978, Plate 2




Accordingly, the permeability of the sands on the site is 9
dareya or 165 gallons per day per sguare foobt cross sectional
area at unit hydraulic gradient,

The test borings made in July, 1978, encoutered groundwater
elevations ranging from approximately 280 feet above mean sea
level to 240 feet above mean sea level, at depths of 0-40 feet
in the central portions of the site. TIn the zoutheastern
corner of the site, the headwaters of the Krum Kill intercept
the groundwater table at elevation 234. The wetland on the
site has at its lowest point an elevation of about 255 feet
above mean sea level. &Althoypgh only one boring completely
penetrated the sand unit and the underlying impermeable glacial
lake clay unit to an underlying till unit, it is believed that
the entire site is underlain by an aguitard of glacial lake
clays. There ig no evidence to indicate the presence of any
confined aquifer on the site The elevation (220') of the lake
clay is lower than the regional average, perhaps due to
post—-depositional deformation during a glaciel readvance
{Dineen, 1979, personal communication} and may not be at a
uniform elevation throughout the site. '

Groundwater elevations {see Appendix F, "Soils Report")
establish the groundwater gradient on the site (Figure 1)as
0.02 ft/ft.

Groundwater enters the site from the northwest and leaves
towarde the south along the Wew York State Thruwey. The
polygon marked ABCDE in Figures 1 and 2 can be considered as
the area of influence of the project, Along AR, the averaga
daily inflow based on observed water levels and the calculated
permeablility is approximately 415,800 gallons per day through a
saturated zone 6§0' in depth and 2100 feet wide. Along BC, the
average daily outflow is about 54,450 gallons per day through a
saturated zone 15' in depth and 1100 feet wide. ©On an annual
basis therefore, inflow is estimated at 152 million gallens and
cutflow is 19.9% million gallons. The differenge of 132 million
gallons per year reflects groundwater discharge through runoff
and evapotranspiration. '

Normal precipitation over the area defined by ABCDE (140 acres)

amounts to 33,36 inches per year which results in the )
approximate volume of 127 millionm gallons per year, Losses of
water have been computed from the Thornthwaite equation (Chow:
1964} . '




The computed monthly relationship of evapotranspiration to
precipitation is indicated in Figure 3. As the figure
indicates evapotranspiration losses exceed precipitation during
the summer and there is a depletion of Boil moisture. The
annual evapotranspiration loss is approximately 24,83 inches,
which, over the area of ABCDE, amounts to 94 million gallons
per year. The net water resocurce volume for the area ABCDE
therefore, may be computed as the difference between
groundwater inflow plus precipitation minug groundwater outflow
and evapotranspiration, This volume is approximately 165
million galions per year. Runoff can be determined as the
difference between precipitation and evapotranspiration. Using
normal precipitation values, the runoff is 8.5 inches per year
or 32,3 million gallons per year, Using mean precipitaticn
values {36,55 inches) runoff iz 11.7 inches per year.
Hydrologic Investigations Atlas Ba 7 (C.E.Knox and T.J.
Nordenson, Average Annual Runoff and Precipitation in the New
England - New York Area) reports the approximate average annual
runoff in the area between Albany and Schenectady is 10

inches., The computed runoff for the area ABCDE, of course, is
exclusive of that originating outside of the 140 acres. )

It is apparent that the site iktself is a locus of net discharge
of regicnal groundwater averaging 132 million gallons per year
{0.56 cfs) entering surface streams on the site each year while
only 19.9 million gallons per year continues as groundwater -
Flow leaving the site. Thesé volumes are graphically
represented in Figure 2, -

It should be noted that the contribution of inflowing.
groundwater from the northwest iz the dominant controlling
factor in the site’s groundwater regime, compared to which
other components of the water budget are clearly secondary.
Increasing the impervious area of the site will, indeed, speed
runoff, but mainly has the effect of routing precipitation from
aevaporation and infiltration to discharge via a more direct
route on the site than now occurs. It should alsc be noted
that outflow from the site via groundwater is limited by the
thickness of the unit in the southeastern corner of the site to
no more than 1%.9 million gallons per year,

1.1.2 Quality

No groundwater samples were taken for this study; however, one
surface water sample location was selected as representative of
groundwater conditions (Figure 3 of the EIS). A spring-fed
stream enters the Krum Kill on the site from the north, TIts
characteristics are considered to be close to those of
groundwater in its vicinity since the water table is at or near
the surface at that location. Table 2 shows the results of
analysie of samples taken in late June, 1978 and March, 1979,

_y
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TABLE 2

WATER QUALITY ANALYSIS OF SPFRING-FED STREAM QN SITE

Parameter Concentration
6/29/78

Temperature 14.59¢C
Color ] 32 coler units!
Turbidity 4.4 NTU
alkalinity

Phenolphthalein 0.00 mg/l

Total 77.6 mg/1
Cloride 4.8 mg/l
Cadmium - <0.006 mg/l
Chromium - 0.01 mg/l
Coppet 0.01 mg/l
Iron—-total 3.9 mg/1l
Lead - 0.05 mg/l
Manganese 0,16 mg/1
Mercury 0.02 ug/1
Z@nc : .18 mg/l
Nitrogen _

bmmonia as N S 0.21 mg/i

Hitrate as N 0.02 mg/l
Phosphate

COrtho as P 0.04 mg/l

Taotal as P 0.05 mg/l
PH 7.4 pPH units
Carbon Dioxide . : 11.25 mg/1
Dissolved Oxyden 14.5 my /1
Solids :

Total 163.2 - mg/l

Suspended 2.3 mg/ 1l

Dissolwved 160. mg/L
Conductiviky 225 u—-mhos//cm

Total Coliform Bacteria 520

HA - Hot analyzed

count/100 ml

3/12/79
NA
7
2.7 NTO
0.00 mg/1
61.3 mg/1
6.0 mg/L
<0.006 mg/l
0.04 mg/l
0.01 mg/l
1.6 mg/ 1L
0.05 ma/l
0.12 mg/l
1
0.07 mg/1
0.50 mg/1
®A
0.33 mg/l
0.33 mg/l

7.3 FH units
HA
N~

123.9 my/1

5.9 mg/ 1
118.0 mg/1
183.0 u—mhos/cn
100.0 count/100mi

Source: Water Quality Laboratory of JASON M. CORTELL and
ALSSOCIATES INC., Waltham, Massachusetts




Water guality of this water is generally écad with respect to
most parameters except for color, total iron, and manganese
which are excessive.

1.2 Construction Impacts

1.2.1 Volume

Grading and paving of the site will change the groundwater
regime by reducing infiltration and evapotranspiration and
increasing the rate of runoff on the site.

Inflowing groundwater will continue to enter the site from the
northwest at existing rates, (baring large-scale land use
changes in that directiom). 1In the center of the site,
excavation for emplacement of utilities and foundations will
require dewatering during construction to depress groundwater
levels to permit work, This would be accomplished by a
well-point system (Figure 4) to depress the water table lorcally.

Groundwater now discharging to become surface runoff would no

longer be able to directly enter the Krum Kill and its on-site

tributary drainageways due to filling. The water would instead

be collected by an underdrain system and discharged to the Erum

Kill through existing culverts under the Hew York State Thrnway. .

Since there would still be 154+ feet of saturated thickness of
sand underlying the site’'s sovtheastern corner (line BC, Figure
2), the balancing volume of groundwater ocutflow would bhe
nnaffected.

1.2.2 Quality

Quality of the groundwater outflow from the site across BC
(Fignre 2), would be unaffected by construction activities
since any contaminants which were introduced into the
groundwater system locally would become surface runoff within a
relatively short time due to discharge of groundwater on the
site,

1.3 Operation Impacts

1.3.1 Volume

The operation of the project once construction is complete has
no additional impacts on the groundwater system other than
those already described under "Construction Impacts" abaove,
1.3.2 Quality

During the operation of the project, automekile traffie can be
expected to introduce the potential for water pollution as




discussed in the following sections concerning surface water
guality: - Poellutants created by automobiles are depﬂslted
primarily on the road network and parking areas in the form of
street dust and dripping of gasoline, oil and grease, emigsion
particulates, and deterioration of the vehicles and tires.
Some of the street dust falls directly on soil areas or is
redistributed to scil areas by wind. The remainder of the
surface load is carried by storm water runoff through storm
sewaers and drainage channels to detention basis where it is
gradually released downstream. Thos, there are two potential
routes by which pollutants can enter the groundwater system on
the site: Leaching of soil and percolation through the bottom
of drainaqe channels and detention basins.

For pollutants which are deposited on soil surfaces surrounding
the parking areas, an indication of the potential effect on
groundwater is available by studies of 1lead. Signifiecant
deposition bheyond highwavs has been found to be confined to a
strip of land extending approximately 100 feet {Laxen and
Harrison, 1977). Assuming that all other parameters are
similarly distributed, fallout would occur on approximately 12
acres of scil surface around the approximately 6000 foot
perimeter of the 'parking area. Once parking lot contaminanks
reach the soil surface, however, there are a variety of
processes by which they are immobilized. These include
absorption exchange, complexing, percipitation, and other
processess (SC5 Engineers, 1977). Lead, for example, is
virtvally completely immobilized in the upper soil horizon
{(Laxen and Harrison, 1977). Infiltration-percelation, when
used on rapidly permeable soils such as sands, loamy sands and
sandy loame ac a wastewater manzgement technigue, removes
85-99% of biochemical oxygen demand and suspended solids, up to
50% of nitrogen and 60 to 95% of phosphorous {Pound and others,
1975).

One method by which loading rates for pollutanks can be:
approached is by reference to irrigation water guality criteria
with respect to phytotoxic trace elements (EPA, 1972). These
criteria set maximum trace element concentraticons for
continuous use on sandy soils with low reactivities. Of the
parameters considered in Table 4, in Section 2.3.2 of this
Appendix, these oriteria suggest that copper and nickle can ke
accomodated in the soil when concentrations are less than or
equal to 9.20 mg/l. For zingc, the recommended limit is 2.0
mg/1l; and for lead the criterion is 5.0 mg/l.

Street surface lead is 1% socluble (Pitt and Amy, 1%972). The
total amount of soluble lead which would be available if the
entire annual loading shown on Table 4 were to he deposited on
the 14 acres of soil is 5.05 x 10% mg, A reasonable estimate .
of the water available annually over 14 acres is 7.0 x 107 1,
after allowing for evapctranspiration losses and runoff. The
expected annual average concentration of lead in soil water,




therefore, is 0.07 mg/l, which is well within the reactive .
capacity of the soil. However, if soil removal were only, Say,
50%, there would be introduced into the groundwater system some
7 x 107 1 with concentrations of 0.04 mg/l lead, or 0.07 mg/1
if there were no removal by the soil. This water would
percolate to the water table and become mixed with, perhaps,
the upper fook, or so, of groundwater and move with it across
line BC on Figure 2. By mass halance, the concentration of
percolating water at 0.07 or 0.04 mg/1 with the upper layer of
the water table at .05 mg/l would produce an average annual
concentration in ground water of slightly less than 0.07 or
0.04 mg/1, depending of the efficacy of soil removal., However,
conclusions of Laxen and Harrison (1977) previously cited make
it appear likely that soil immobilization is very effective and
that lead would be unlikely to contaminate groundwater in this
case.

The case is similar for both copper and zinc., Even assuming
100% solubility of the surface street dust and 100% transport
te the surrounding soil areas, the suggested criteria for
irrigation water (EPA, 1972) strongly support the hypothesis
that these constituents would be accomodated in the soil
horizon.

For nickle, however, under the assumption of 100% solubility
and availability, the indicated capacity of the soil would be
exceeded by. about 8.5 x 108 my, potentially producing
concentrations of about 0.1 mg/l in the percolating water,
which is about the estimated safe concentration for fathead
minnows in soft water (EPA, 1972) but which is a level which
would seem to have little significance in groundwater systems.

The only other parameter considered in Fable ¢ which might he
of concern in groundwater is nitrate. Again assuming 100%
transport from source areas (parking lots) to adjacent soil
areas, the average annual concentration in percolating water
would be less than 2 mg/l, well within standards (EPa, 1%72).

The more likely route of street surface contaminants, however,
is deposition in detention basins. Rather than a 100%
transport to soil areas, it is much more reasonable to assume
that rainfall will be effective in removing surface
contaminants via the drainage system to the detention basins.
For thoBe areas of the system which are at or below the water
table surface, of course, no movement of constituents into the
groundwater system will occur because of upward hydrostatic
pressure, In areas, however, the bass of the detention basins
will be above the water table and the potential exists for some
percolation. Percolation will be retarded dueé to the build-up
of fine-grained sediments and establishment of vegetatiom.
Movement of water from detention ponds is much more likely to Y
be accomplished by way of surface runoff than percolation due :
to khe very much greater rate of release of surface water




compared to percelation. But since the desgign of the detention
basins will include invert elevations designed to maintain a
Foot or so of water after each storm {(to enhance wetland
vegetation potential} some percolation may occcur. The guesticn
then becomes the amcunt of contaminants which will be carried

with percolating waters,

There are two possible gssumptions to make c¢oncerning the
solubility of surfFage ¢ontaminants which accumnlate in thae
detention basins., Either they are dominently scoluble or they
are dominently insoluble. If they are dominently insoluble,
then they will not enter the groundwater system with
percolation, If they are dominently scluble, they will (as is
assumed for purposes of a conservative analysis in the
following section on surface water gquality impacts) be carried
away with surface runoff, initially, and will not be available
for percolation into the groundwater, since the majority of
pollutants are removed by "first £lush" effecks {Turner and
Burton, 1975). In either case, pollution of groundwater
rasources by percolation through the base of detention basin is
not a problem,




2.0 SURFACE WATER

2.1 Existing Conditions

2.1.1 volume

The s5ite lies in the headwaters of the Rrum Kill, a tributary
to the Hormans Eill which flows into the Hudeon River,

There are no stream gage recpords for the EKrum Kill. The base
flow of the Krum Kill downstream from the site has been
eskimated (Eissler, 1979) as ranglng between 1-2 efs durlng the
fall of 1978 and early 1979,

2.1.2 Quality

Samples were taken 1978 and 1979 from the Krum Kill on the site
and from McEownville Reservoir immediately downstream from the
site. Analysis of these samgles-are shewn-in Table 3.

Water guality in the Erum Kill cn the site is eatlsfactery with
respect to all parameters with the exceptlen of total 1rﬂn and
manganese which are elevated. L
Water quality in McEownville Reserwvoir shows high levels of
¢hlorides and total dissolved. selids relative ko upstream
conditions, perhaps reflecting the c¢ontributions of highway
runoff, A concentration of 1.2 mg/l zin¢:in the June, 1%78,
and 2.01 mg/l in the January 1979, samples are ancmoclonsly
high; they are not in eqguilibrium with pH and alkalinity
conditions. The origin of the zinc is not known. Several
shopping carts were observed in the reservoir during sampling.
The Januvary, 1979, results show anomolously high nitrogen
levels which might be due to upstream construction of a
drainage project on the site by the Wew York State Department
of Transportation. McEownwville Reservoir also has higher
levels of iron and manganese than are suitable for its _
classification as a public water supply, a condition which also
gxisted in 1955 (Mulberg and others, 196%). Phenols are also
in excess of standards. From a nutrients standpoint, the water
body is highly enriched.

2.2 Construction Impacts

2.2.1 Volume

The principal effect on stream volume of the praoject would be
ke increase the rate of runoff on-the site. BAs discussed above
under "Groundwater" there is already considerable runoff due to
groundwater discharge, which would continne at ite present
rate. Stormwater runcff would travel at an increased rate due
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TAIHE 3 (: &}_,{;,[;
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WATER QUALETY ANALYSES OF RM KELL
OM SI1TE SMD QF WMCKQWWYILLE RESERVCLE
Coneentration Concentration Concentration Concaniration
Krum E111 Fram Kill Mekownw i | 1 McKownwi llz
Parametear 6728/ 75 w1278 &/29/78 1S 10/72
o
Temperature 20°C : 22°C £
Colar & units 4 units 15 yaits 20 units
Turbidity 12 NIl 24 MTL 5 HWTL & [eE)
Adkalinity .
Chenclohtalein ] rg/ | a. mgs ! 0 mgfl n fikg £ |
Total 122.5 i | 1268 g1 [33.5  mgfl _lB0LE. mall
Chlaride 22,1 maf | &0, I ma /| #3589 malfl e dBFF g }Er
Cadmium < 0.006  mafl < 0,006 mgfl TLT0.008 mafl < 0,005 mgfl
Chromium o0l Rl .07 mgf | 0.0 mafi < 0. mgsi
Copper < a.0l maf < 1.01 mg | < 0.0 mgfd < D.G! mt |
frop-total 4.0 mgf 2.B g | 1.9 gl .03 mas b
Lead 0.0s  mgfl Q.06 ma/l 0,05 mefl 0.05  mgfl
Manganass n.33 rx 0.4l mg/ ! ¢.21  mgfl L mas |
Mercury 0.02 microg/ | HL AL .02 microgd| M. A,
Mickel N_A. MaA. W_D. 0.02 mgf |
Sk um HoA. M. A H. L. Pl 2 —m, g |
Zinc 0.8 maf | (i3] mof l.2 mgs B A0 mgd
NiTrogan \HT___'__—
Aamonia as i 0.34 mgfl 0.28 me/ | 0.0 mafl i'-ﬁ::::-‘ maf |
WMitrate as 4 .49 oy ! 1.3 ma /[ 0.4 mgfl 142 mc |
Fhasphate . '
ortho as P 005 mal b a.1n mgd 0.0 mafl Q.02 ras |
Total as P 0.08  mg/t 0.26 m £ 0.9%  mgfl 0.03 mg /|
0il & Grease M.A. A, WA, < 2.0 ma |
Phonoi M., N.A. N_A. 0.0z mfl
pH 7.6 enils . 7.7 ynits B. I untts 7.8 univs
Corbon Bioxide 12.5 =Tl H.A. 7.5 mgfl - H.A.
Dissalved Oxyden 12.5 mgsf | M.A. 1 mg Hh
800 M.A. N.f. M. &, Z.5 mnd i
Soklds . e
Total beie: mg 1 370.9 mg, 1 _ 7t A4S mz/ o AR mglfl
Suspended .0 mal s 42.9 irasd 1 G0 mad B.2 mgd T
D o fued 28a mg, § s g’ b 475 maf | 532 =g/ |
Cancuctivity T2 oS Fom LT0 . micromhosfon 730 mmbiosfom 720 menheas Som
Total celitorm IBE0S10S  mi LEQA10) m| 2207100 ml . N.A.
© Faczal coliform oA A WA, TEOA 100 ml

W.&. = not analyzed

Source:  Water Quality Leboratoey of JASIW M. CORYELL and ASRDGIATES iNC., Weltham, Massachusetls




to an increase in impervious area. - Ag described in "Storm

. Water_ Management Report”™ {Annex A to this Appendix) a system of

retention basins would control release through an gxisting
culvert under the New York State Thruway to rates at or below
existing conditions for the various storm events.

2.2,2 Quality

The clearing of vegetation from the site may result in the
release of accumulated organic detritue, -leading to increasged
nuetrient concentrations in McKownville Reserveoir. Such
releases, however, would be minimized by speC1f1catlons for
grosion and sedimentation control “ag--oiitlitied -ort Sheet SP-4."
Because the s0ils on the site. are ‘dominantly sands with only
minor amounta of silt, erosion and: Sedlmentatlen control shnuld
aleo be effective in 11m1t1ng increases 1n turbidity in
McRownville Reservoir.

2.3 Operations Impacts N

2.2,1 Parameters

The pollutants which are associated with parking lot runoff
probably include many parameters. Data are available only For
some of the major parameters, however, Studies by Shaheen
{1975) and by Smullen and others {1878} provide data
specifically For parking lot runoff from-shopping centers.
Parameters considered here include-lead, zinc, copper, nickel,
chemical oxygen demand [COD},'volatile solids {Vvs), fecal
coliform bacteria, grease, nltrate—nltrogen, total Kjeldahl
nitrogqgen (TEN}, and phosphorus, .

2.3.2 Methodeology

zinc, and phosphorus, are estimated from data published by
Smullen and others (1978) which provides estimates of mass
loadings per unit area per year. ‘Other parameters are
estimated from the data of Shaheen (1975) which provides
estimates which relate mass loadings to traffic {Table 4}

FPor the purposes of analysig, the .parking area is estimated at
70 acres; daily trafFFic on the site is estimated at 41,376 axle
miles per day. Daily leoadings calculated from annual data or
from traffic are assumed to accumulate to a maximum Iewel 3
days following a storm {Shaheen, 1975).

A rainfall sufficient to produce 2 mm runoff was selected as
the critiecal event as the smallest volume of runoff capable of
transporting 100% of scluable contaminants {Laxen and Harrison,
1977). Concentrations of pollutants in runoff are calculated
by assuming 100% solubility (except. for lead, of which only 1%
ig s0luble: Pitt and Amy, 19?3}3E:Cencegératlons oF pollutants




AFTER SHAHEEN {1975)

Parameter

Lead

Capper

- Nlckal

Cao

Facal Colfform®
Mitrate

TEN

Greass

Yolatile Solids

*¥Loading rats 1s

Loading/axie-mi le/day

4
I

&

per curb mlle;

-5
T0ox 10

|bs
-8
LADE x| ths
-
LA28 w0 [B=
-3
9nd w10 [z
-7
B2 % 10 arganlzsms
ah
AR o D s
-5
972 k|0 lbs
=N
28 w10 b
-3
LT w10 bz

AFTER SMULLEM AMD OTHERS (278

Paramatar

Zinc

Phosphorus

MOTE :

Loading/acre/year

2

!

.92 |bs

B3 Ibs

Assumed |00% scluble except far

lnadings based

iead

of zolld teading rate of 7.70 x Ilil'5

Axle-
ml fes/day

41,376
41,376
41,375

41,376

41,376
41,375
41,378

41,376

Acres
70

0

which is |%
Ib/ax-mi/day

Table 4

LOADIHNG RATES FOR PARKING LOT CONTAMEMNANT S

Daily Load

A
1.38 = 10 mg

3,
5.

9.

04
98

o7
6
85
(04

48

0%

on 5 curb miles for

» PO

% |0

the project

mg
mg

ma3

org.

g

mg

mg

mg

Caily Load

5
2.43 » 10 mg

&
B % 19 mg

3-Day Maximum
_Load

I
4,15 =% 10 my

9.12 = 10 my

L9 ox 1D mg

3.21 = 0 myg

3-Oay Maximum
Load

-
7.29 % 10 mg

5
4,82 x 10 mg

Annual _Load
&

13 mg
?

M mg
o

O mg

. 18
3.8 % 10 mg

11
3T = 10 mg

T

[0 mg
&

2.57 x 10 mg
g .

10 mg

1d
3,98 x 10 mg

3,46 =

Annual Load
7
.87 = 10 mg

F
5.86 x |0 mg

selukle (PUM and Amy, 1972) and shown at a factor of 0,01



in receiving waters are calculated by mass balance, The volume .
of receiving water is taken as drought base flow of 425,000 gpd }
(Department of Water Rescurces 1948) plus storage in

McKownville Reservoir of 1,629,500 gallons (5 acre—feelt) or

7.78 x 1061,

Concentrations on an annual basis are estimated by use of 1.33

x 108 of water, based on a watershed area of 1.1 miZ for
McEKownville Reservolir, a runcoff coefflclent of 0.30 and
precipitation of 33.36" per year.

2.3.3 Concentrations in Runoff and Receiving Wakter

Concentrations in runoff and receiving water for a storm in
excess of 2 mm over B7 acres (roof and parking lot area} and on
an annual basis are shown in Table 5.

2.3.4 Effects
2.3.4.1 Water Quality Standards

Hew York State Water (Quality Standards for Class A streams are
summarized in Table &, There are no effluent standards
applicable to stormwater runoff.

There are deveral parameters in the standards for which no data
are available to assess the impact of parking lot runoff.

Among these parameters cyanide, ferrocyanide, cadmium, ammonia
as NH3, phenols, and total dissclved solids.

Cyanides are present in industrial wastewater from such sources
as gas works, coks ovens, scrubbing of gases in steel plants
metal plating operations and chemical plants. Cyanide radicals
might occur -in parking lot runeff and would cause a violation
of water quallty standards if the concentration of cyanides in
the receiving water were zero initially and loading rates for
cyanide were as high a those for copper or nitrate, which seens
unlikely.

Cadmium may be present in parking lot runcff due to its use in
tires and motoreoils, With an initial concentration of less
than 0.006 mg/l in the receiving water, water quality standards
would be violated during a 2 mm storm event if loadings of
cadmium in surface dust were apprnxlmately 70 times higher than
solid lead lnadlngs, which is very unlikely,

Ammonia is a component of total Kieldahl nitrogen, togther with
arganic nitrogenous compounds. In strongly reducing {anerohic)
environments, ammonia would acecount for a larger portion of
TEN, =9 that TKN serves as an upper hound for the concentration
of ammonia. The predicted increase in TEN due to

T,




Parameter

Coliform

pH

Total dissolved solids

Dissolved Oxygen
Phenol,

Ammonia*

Cyanide¥*

Ferrol(i) cyanide*
Copper®

Zinc#*

Cadmium*

*Guideline

Source: Part 701 of

TABLE &
NEW YORK STATE WATER QUALITY STANDARDS
CLAS5 A STREAMS

Concentration

5000/100 ml as the monthly median of

at least 5 samples

6.5

2.5 units

500 mg/1

5.0 mg/1l
0.005 mg/1

-(::ID'QC!C!M

Title &,

Lq.'ILnJMﬁ‘-‘-I—'G

mg/l at pH of 8.0 or greater
mg/l as CH

mg/l as FE{CN}E

myg/1

mg/1

mg/1

Chapter X, Hew York Statutes
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TABLE 7

WATER QUALITY 1¥2ACTS OF FROJECT

Concentraticn Cencenyratlan Resulting Annual

in Zmm of Recoiving Razulting Project fonual Averane

- rounoff Watar Concentratian * Zaluble load Concantration
Paramatar (Regf 12 {mg#rl mas) g} : imgfl3
Lead .06 .05 .05 5.05 5 10" 0.05
Zine .05 0.1% .25 B3.87 = I{I-? 0.25
Copper 0.13 < 0.0 < 0.2 [.TF = I01 < 0.02
MNickel .26 .02 G.0= 2. 18 x :I.‘.I:r o104
oo 461.57 M.A, » E7.89 3 ox IG” » 29.4%

Fecal Collform® 162 760 7l .37 x ta 770

Fhesphorus 0. 69 0.03 0.08 5.360 = Il!II:r 0.07
Mltrate as M ) 7 0.4% 0.46 l.4l = II}? 2.50
TEN . 305 }q,»;L 0.25 2.57 = H}il = 0.2
Brease 43,96 < 2.0 € 5.149 346 TU? _"--s 4.60
Volatille Solids .51 M. A ¥ 33.54 5.98 = 10” s 29,98

L *Bszod on 5 curbk miles for project; wnifs are organizms per 190 ml *

{MN.A. means not analysed




stormwater runoff from the project is 0,25 mg/l or more, which
should not cauvsae violation of the standard for ammonia of 2
mg/1l as NH3.

Phenols are present in industrial wastewater, domestic sewage,
pesticides and their products of breakdown and in the '
decomposition of naturally occurring substances. Phenols in
the receiving water, as measured by one sample, are already in
excess of the standard; any contribution from parking iot
runoff would further contribute to this excess.

Total dissolved solids are presently in excess in the receiving
water compared to standards; any contribution from parking lot
runoff would further contribute to this excess.

All other parameters in the receiving water would he at
acceptable congentrations with respect to standards.




2.3.4.2 Eutrophication

McKownville Reservolr is presently mcderately enriched, The
added contribution of nutrients from parking lot runcff would
not substantially change this condition. McRKownville Reserwvoir
is a nutrient sink controlling downstream nutrient levels.

2,2.4.3 Use

It is the opinion of the Albany County Health Department
(Svenson, 1978) that the McRownville Reservoir "should not be
considered for drinking water purposes because of existing poor
quality and because of the proximity to transportation
corridors (which create non—point dishecarges and a spill
potential} ., The McKownville District does not now use the
reservoir as either a primary supply or as an active back-up
supply. Therefore, the impact of parking lot runoff from the
prcpﬂsed prajeckt can be considared not to adversely affEct the
operation of a public water supply.

Because the receiving water is designated ac a potable water
supply, New York State Drinking Water Standards, summarized in

‘Table 7 should also be considered. These standards apply to

finished water guality after treatment and not to receiving
water gquality.

No loading data for parking lot runoff are avallable for
arsenic, barium, cadmium, chromium, flouride, mercury, selenium
and silver,

Assuming an initial concentration of zero, arsenic loading
rates would have to be comparable to those of zinc in order to
result in a violation of the standard if the treatment process
does not remove arsenic.

The standard for barium is 1 mg/l which is the limit of
80lubility of barium in waker (EPA, 1972) so that barium is not
of concern in parking lot runoff.

The Drinking Water Standards limit for cadmium is 0.0l mg/l. &
leoading rate of 4,76 x 107 mg/year, which is5 comparable to

that estimated for nickle, wcould result in violation of
standards, 1f the entire loading were scluble, Howewver, the
sclubility product for cadmium carbonate, which would be
controlling in the aqueous environment of McRownville
Reservoir, is 5.01 x 1012 ynich is extrémely low (Krauskopf,
1967). With adeguate treatment, It should be possible to
produce a finished water guality within the standards.

Chromium loading rates in excess of 1,07 x 109 mg/vear would
produce levels in excess of (.05 mg/l in McEownville Reservoir,
bnt this level is unreasonably high, much higher than any of
the metals for which data is available.




TABLE 7
NEW YORK STATE DRINKING WATER STANDARDS

Parameter Concentrakion

{Requiring State, consumer and
public notification when exceeded)

Arsenic 0.05 mg/1l
Barium 1 mg /1
Cadminm 0.01 mg/l
Chromium 06.05 mg/l
Flouride 2.2 mg/1
Lead " 0.05 mg/l
Mercury - 0.002 mg/l
Nitrate as N 10 mg/1
Selenium . 0.01 mg/1
Silver ) 0.05 mg/l
{Regniring State notification when
exceeded}
Chloride 250.0 mg/1
Copper ' ' 1.0 mg/l
Iron _ 0.3 mg/1
Manganese 0.3 mg,/1
Sulfate 250.0 mg/1
Zinc 5.0 mqg/1

Source: Part 5 of Title 10, Chapter I, New York Statutes




Similarly, flouride loadings would have to be 2.38 x 109
S mg/year to produce levels as high as the standard of 2.2 ng/L,

Similarly, mercury loadings would have to be 2.14 x 106
mg/year to produce levels as high as the standard of ¢.002 mg/l.

Similarly, selenium loadings would have to be 1.08 x 107
mg/year to produce levels as high as the standard of 0.01 mg/l.

Similarly, silver 1oadings.would have to be 1.09 x 10°
mg/year to produce levels as high as the standard of 0.05 mg/1,.

In order to cause sulfate to exceed the recommended level of
250 mg/]l assuming existing concentrations of zeroi annual
locadings would have tc be in excess of 2.70 x 101 mng.

Copper levels due to parking lot runoff would not cause a
viclation of recommended limits,

20
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SECTION A

ITHTRODUCTION

FPROSECT LOCATION AND DESCRIFPTION

“rrossgates" is proposed as an enclosed regionzl shopping mall,
+o be constructed on a site of approximately 160 acres in the
northwest gquadrant of the intersection of Western Avenue (U.5,
Route 20) and the New York State Thruway, apprckimately six miles

west of the Albany Central Business District.

The site is bordered on the east by the Hew York State Thruway,
on the =south by Weétern Avenue, on the west by Rapp Road and

on the north by the Washington Avenue Extension.

The land surrocunding the site has a variety of mixed commercial
uses, with some residential development located to the southwest
in the wvicinity of Rapp Road and Western Avenhue. Major develop-
ment along Western Avenue consists primarily of commercial uses,
with the most prmminént being Stuyvesant Plaza located approxi-

mately 1/4 mile east of the site at tiue intersection of Fuller

- Boad and Western Avenué.

Crossgates is to be constructed in two stages with its ultimate
development to include six major departmEnt‘stores. a variety

of smaller satellite shops aud a 2,500 a=at cinemé comprising

a total Gross Leasable Area of some 1,300,000 s5.£., with parking

for approximately 7,0%0 cars.




Parking will be provided for 7,090 cars in six distinct areas
surrounding the buildings. Three of those areas will serve the
Upper Level of the Mall and Department Stores, while the

remaining will serve the Lower Level.

GENERAL DESCRIFPTION QF SITE

The Crnssgafes property is an irregularly shaped parcel, which
lies along the southerly boundary of an area known aé the
"Albany Pine Bush", noted for its sandy soils and pitch pine-
scrub oak £orest. However, the Crossgates site is in an urhan

setting, the bulk of which can be described as undeveloped.

The site lies within the drzinage basin of the Hudson River,

which is approxXimately six miles downstream to the east. Runoff
from upstream watershed areas and the site generally flows to
the southeast, primarily in open streams and watercourses, with

culverts under.

SCOPE OF REPORT (Refer to Drawing D-1)

This Report analyzes the watershed areaz upstream of Crossgates,
as well as the Crossgates property, which totals approximately
489 acres, to several existing outfall locations at the New York
State Thruway. Approximately 1l7% acres remain essentially
unchanged while the remaining 314 acres are included iq the

Storm Water Management Plan proposed.

==




___!__The_stnm Water Management Plan developed-in this Report
‘attenuates the anticipated increase in rate of runeff which will
be created by virtne of the paving and building construction
for Crossgates, to avoid the overtaxing of existing downstream

facilities, which presently flow near capacity during maljor

StoImeE.

The Crossgates Storm Water Management Flan provides for onsite
detention of runoff for both the Crossgates site and several
upstream areas which cnrrently drain onto the Crossgates
property. This Report analyzes the impact-of design storms
of 2, 5, 10, 25 and 100 year recurrence inte?vals, considering
exigting and developed runofi ﬁharacteristics of the site and
. upstream drainage areas. It establishes the parameters of peak
runoff rates and storm volumes which ncﬁ exist and compares
them to runaff.rates and storage volumes which will resnlt upon
completion of Crossgates, taking into account the onsite deten-

ticen on the Cicssgates site.

A—4 FINDINGE AND CONCLUSIONS

Based upon a detailed engineering analysis ccﬁtained herein,

it is the considered ?rofessional cpinion of Raymond Keyes
Engineers that, upeon imélemeutation of the ‘drainage improvements
and storm water management facilities recommeﬁded herein,

construction of Crossgates Mall will reduce peak runoff rates




4.

T to downstream areas for storms of all frequencies studied, by

the following methods:

1. By pro?er grading of the perimeter of the Croesgates sita,
all streams, ditches, culverts and overland flow areas from
offsite will be accepteﬁ into drainage channels runhing
around the perimeter of the develoﬁed ﬁrea and led to onsite

detention facilities.

2. In general, the flow of drainage will be from west to the

scutheast corner.

3, Almost all the runcff from the roofs and parking/roadway

areas will pass through grassed open channels and basins.

4. PRunoff from impervious areas of the Crossgates project -
parking areas, roadways and building roofs, will ke
conveyed underground through a étcrm drainage sysaten.
Generally, drainage will he carried away from the center
bﬁilding core to the exterior perimetef of the site,

discharging into the drainage channels.

5. The onsite drainage system will incorporate catch basins
with sumps z2nd open bottoms to reduce storm water runoff

by utili=zing groundwater recharge.




The Detention Basin volumes have been oversized to result
in & reduced rate of runcff from the total property below the
capacity of the existing 60 inch culvert which passes under

: —_—
the New York State Thruway at the southeast corner of the
property. OQther culverts under the Thruway will have sub-
stantizl reductionz in discharge since a portion of their

present offsite contributing areas and éll their onsite

areas will be eliminated.

The increased volume of runoff resulting from Crossgates
development will be detained in the onsite Detention Basin
Release of runoff from the property will be accomplished at

a controlled rate.




SECTICN B

ENGINEERING AWNALYSIS

B-1 EXISTING DRAINAGE AREA CHARACTERISTICS (Drawing D~1)

The Crossgates site is part of an overall Drainage Area of some

489 acres as shown on Drawing D-1. It is essentially comprised

of three major sub-areas and some minor areas, as follows:

Area A (267 acres)

Sub-Area A-1 (2.0 acres)

Sub-Area A-1 includee the runcff from the pavement of Western
Avenue beginning at Rapp Road and continuing west a distance
of approxzimately 2,000 fest. In addition, 2 small area
surrounding the east and west sides of Rapp Road drain into
the site. This Sub-area's drainage includes a piped storm
drainage system running west to east along the north side of
Western Avenue, thence north along the west side of Rapp Road,
under Rapp Road in a 48 inch culvert and continuing in an

open ditch into the southwest corner of the property.

S5ub-Area 2-2 {(94.0 acres)

After flowing overland, Sub-Area A-2 collects in a swale
which begins at the most westerly end of the offzite watershed

and flows easterly to Rapp Road where a culvert
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exists under Rapp Road. Drainage then enters the Crossgates
site and continues to the east aloug the most prominent water-
course in the southern third of the Crossgates site. This

drainage, combines with Sub-Area A-l from Western Avenue and

Rapp Road, and continues easterly through the site.

Sub-Area A-3 {28 acres)

Bub~Arsa A-3 éontributes frﬁm the south of Western Avenue

between Johnston and Alton Roads to a second drainage system

in Western Avenue which is baing constrﬁcted by the New York

State Department of Transportation as part of its improvemeut

program. Its character is primarily residential and undeveloped,
. and its flow E[rain_s G“.iJ'E.Ilar.lﬂ to the north into catch basins

and culwverts alnng.ﬂestern hvenue.- Ultimately these culwverts

join into é.culvert at the intersection of Western Avenue and

Lehner Tarrace which continues cnto the site.

Drainage from these various Bub-Areas A-1, A-2 and A-3
combine to flow intoc the major drainage course of the site,
eXiting at its southeast coruar inte an existing 60 inch

culvert under the Hew York State Thruway.

At the sﬁutheast corner of Area A on the Crogsgates site, 2 low
arez exists which was the former ﬁed of a "manmade lake" created
Ey-a dam which was breached in the recent past during a major
storm. By this breach, previous reservoir storage capacity

f ': within the éfnssgates site was eliminated, and the flow of

runoff out of the site is ne longer detained,

L e T T T




Drainage Area B (47 acres)

Drainage Area B comprises 47 acres totally within the Crossgates
site, located in the north-central area of the property. Drainage

from this Area is discharged through an open swale into a 21 inch

culvext which ultimately finds its way under the New York State
Thruway, continues south in the center median of the Hew York
State Thruway, ultimately discharging by means of a 24 inch

culvert in the area of the discharge point from Area &,

Drainage Area C (175 acres)

The northwest offsite Drainage Area C primarily includes land

to the west of Rapp Road, north to Washington Avenue and includes
the site of an existing Wellspring Nursing Home northwest of the
Crossyates site. This drainage area coﬁtrihutes flow into
broad depressions in the land and ultimately enters the site

at its extreme north end, adjacent to the south side of the
Washington Avenue Extensicon South Service Road. Drainage
continues easterly along the northern edée of the site through
an cpen swalie, discharging intﬁ two culverts under the New York
State Thruway just south.of the Washington Avenne Extension
bridge. These culverts are within 100 feet of éach other,

and consist of one 24 inch and one 30 inch pipe.




Ultimate Discharge Point

Drainage from the three major discharge points from the Crossgates

site eventually finds its way toc the former McKownville Reservoir.

To the south of the McEnownville Reserveoir, drainage passes
under Western Avenue through a 24 inch diameter culvert and

_ o
ultimately continues to the southeast joining the Krumkill.
The Krumkill meets the next major watercourse known as Norman
Kill in the vicinity of Wew Scotland Road (N.¥Y. 85). The Norman
Kill then flows generally in an easterly direction ultimately

dumping into the Hudson Riwer in the vicinity of the Port of

Alhany.
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METHODOLODY OF EREPORT

In the preparation of this Report and develcopment of the Storm
Water Management Plan reccmmended, the follewing methodoicgy

was wntilized:

l. Personal inspections of the site, upstream and downstream

drainage areas, were made by Raymond Keyes Engineers.

2. Topographical survey mzaps wers obtained for the entire
drainage watershed area. Where necessary, these maps were
updated to reflect additional construction between the time

¢f the original aeriazl phopeography and the present.

3. Drainage areas were calculated and so0il types analyzed based
on the U.S5.D.A. Soil Conservation Service soil survey for

Albany.

4. Existing channels, pipes, culverts and other drainage
appurtenances were analyzed in specific detail as to size,

invert and location.

5. Hydrographs were developed for both existing and developed
conditions to reflect the total flow from the entire drainage
area, considering both existing runoff conditions and the
Crossgates development characteristics which will affect

existing conditions.
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6. Calculations wers developed to determine the amount of
drainage to be detained onsite to effect a reduction in
discharge rates from Crossgates into downstream drainage

facilities.

7. Calculations were developed to show that the drainage
discharge raté from the site after the development would
be less than that which occurs under existing conditions

for all storms, by use of the cnsite detention basins.

B-3 DESIGN CRITERIA

In the prevaration of this Report, the following engineering

. data and design criteria were used:
1. U.S. Geological Survey Quadrangles:

Albany, Hew York 1953

VooTheesville, Hew York l1as4

These maps were updated to reflect current developments
including new building and parking area ccnstrﬁction,

new roadways and new drainage facilities.

2. Refial topographical mapping for the Town of Guilderland

and City of Albany.

These topographical survey maps were updated to include

new construction such as building, parking areas, roadways

and drainage facilities to reflect current conditions.
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U.S. Depariment of Agriculture Soil Conservation Service

"Soil Survey for Albany County Hew York".

U.S. Department of Agriculture Soil Conservation Service
Technical Release Ho., 55 and Technical Note - Engipeering
UD 20 raspectiwvely, for analysis of storm water runoff

characteristics.

U.5. Department of Commerce Weather Burean Technical Paper

No. 40 "Rainfall Frequency Atlas of the United States”.

Design storm for 2, 5, 10, 25 and 100 year flood frequency

reonrrence intervals. .

SUPPORTING DEAWINGS AND CALCULATIONS

Appended to this Report are the following Drawings and

calculations dated May 30, 197%.

gp-1  "8ite Layout Plan”
sP-2 "8ite Grading Plan"

5p-3 “Site Utilities Plan"

sP-4 "Sedimentation & Erosien Contrel Plan”

D-1 "Drainage Area Map - Before Development"

D-2 "Existing Land Uses & Hydrological Classifications™
D-2 "Dbralinage Area Map - After Development"

D=4

"Profiles®

Cazlculaticn Sheets 1 through 103
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B-3 HYDRAULIC DATA

storm flows for 2, 5, 10, 25 and 100 recurrence intervals were
analyzed for fhe total watershed area currently routed through
the site. The design storms studied were of 24 hour duration

and the mass rainfall for zach respective storm was as follows:

Recurrence Intervals Inches of Rainfall

2 yaar 2,85
5 vyear 3.70
10 vear 4.25
25 yeér 4.80

. 100 year 5.80

Inflow hydrographs for the varicus design storms were developed
by aPplying the "inches of rainfall® vélues to the CH values*
determined for existing and developed conditieons, taking into
account existing_natural ponding arsas and othér'existing

characteristics.

*

CN Values are indications of potential maximum percent of
mags rainfall that will run off into storm drainage systems
C o and/ocr streams, thereby contributing to flood flows. The

: higher the wvalue, the greater the runoff.
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B-& ENGINEERTING AWALYSIS

1. Existing Conditions (Drawing D-1)

Under existing conditions the flow rates and developed onsite

storage volumes for the varicus design storms are as follows:

Feak Flow Rate Volumes

Recurrence Interval fc.f.5.) (Ac.Ft.}
2 year 39.2 0.63
5 year 77.1 1.44
10 year 101.2 2,38
25 year l38.8 3.78
100 year 176.0 7.35

2. Increased Runoff fram Proposed Devalqyﬁent

Recurrence Intervél Volumes (Ac.FE.}
2 year 8,08
5 vear 12.43
10 year 14.93
25 year 17.85
100 year 21.56

This increased volume of runcff determined minimum regquire-

ments for detention storage volumes after development.
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Developed Conditicns (Drawing D-3)

Fouting of the dezign storm flows throngh the proposed

detention aresas after development results in the following:

Peak Rate Volumes Detained
Recurrence Intervals {c.f.5.) {Ac.Ft.]}
2 years 27.10 10.21
5 years 418,459 17.25%
10 years 65.77 22.04
25 years 85.13 28.11
iﬂﬂ years i11.01 32.06

Methods

The passage of runoff from upstream cffsite watershed areas
will be interrupted by virtue of the uéw development. In
order.tu maintain continuity of offsite flows through the
site, however, new ﬁrainage ditches will be constructed

arcund the perimeter of the proposed.Ring Road. Drainage
pipes from the rcofs and parking areas of Crossgates will
be connected at numercus points along the length of the

proposed chaunels.

Flow in the proposed channels will be rduted throngh
detention basins, where ocutlet control structures will
meter the discharge rates to the ultimate outfall into
the existing 60 inch culvert uuder the New York State

Thruway.

i bk i WALt ALt .t it s e e e
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Impoundments

A number of the proposed detention basins will be partially
constructed with Earth fill embankments. Inasmnch as water
will be impounded behind thesge earth f£ill embankments, they
will constitute impoun&mEnts.of a.class "A" hazard, in
accordance with the regulaticns of the Hew ¥York State
Department of Environmental Conservation. The construction
of the embankments will meet or exceed the regulations of
the Hew York State Department of Envirommental Conszservation

as contained in their "Guidelines for Design of Small Dams".

Embankments will be constructed utilizing select materials,
which will be placed and compacted as structural £ille.
Appropriate gradations of the select fill material will be
provided to control all possible seepage. The subgrades
will be properly prepared and compacted and embankment
materials will bz installed in a controlled manner underx

the supervision of the project’s so0il engineer.

Sedimentation and Erosicn Control {Drawing SE-1}

During the construction of Crossgates, temporary soil
ercsion control measnres will be implemented. .Thesa
measures will inclnde sedimentation ponds, silt traps,
check dams, drainage ditches, hay bales, riprap and quick
sceding measnres to minimize exposed area of grading and

rednce erosion and sediment transport.
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The Sedimentation and E?osinn Control Plan will provide for
considerable temporaxry control measures before grading starts.
Throughout the course of construction additional control
measures will be.implemented, consistent with the rate of
progresz of eafthwark and drainage installation operations.
Continuous maintenance of gedimentation and.erosian control
facilities will be carried out and Dnéite resident inspection

will monitor activities toc insure compliznce.

After cﬁnstructian, the site will be restored to a stabilized
condition. Obviously building roofs and paved parking and
roadway areas will not cause erosion and sediment trangport
because they are eséentially impervious and are uniformiy
stable, The surrcunding arsas djisturbed during construction
will be topsciled and seeded and maintained by the Developer
on a continual basis. Slope and embankment treatment will

be guitable to prevent ercosion after caﬁstruction and only

minimal transport of sediment is anticipated.

The open channels and detention ponds will serve to remove

materials transported from the improved and unimproved areas

of the site after construction in a natural manner.

1
i
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B-~-7 CONCLUSICNS

Eased upon the results of this study and the implementation of
the Storm Water Hﬁnagement Plan contained herein, it is the
considered professional opinion of Raymond Keyves Engineers that
the construction of Crossgates will not adversely affect existing
upstream and downstream drainage facilities. In actuality,
upstream drainage area watersheds will be allowed to discha;ge
conveniently onto the Crossgates site without interruption. |
The proposed detenticon basins within Crossgates property will

serve to reduce the peak rate of runoff during the various

design storms after construction below those conditicns which

current exist.

Adequate provision has been made for sedimentation and erosion
control during and after construction and, wpon completion of

the project, ground surfaces will be restored to a stabilized

condition.
Bespectfully submitted,
RAYMOND, REYES ENGINEERS, P.C.
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TYPE OF CALCULATION DEFSRE PEVELODFMEWT

S YZ. FLOOD RouTiHa- DesikadE azea A"
{ SToRaGE

CR2oSSARATES

Pl -1 2oV o W T
N

IMNDICATION METHOPD)

RAYMOND KEYES ENGINEERS, P.C.

COMELULTIMG SITE ENGIP;‘IE_ERS

jo8 Np. 2095

DATE S -30-75

SHEET !> ar /232

COMPUTED BYJE/EE

cHeekep gy <M

i B S

e [ I NFL@™  (eoraik | ouTriow|mme L SToRASE |autFLow
nes, | I I 4] o |wms.i I T 53;’&_*071 Oy
L£.FS. | 2 RS 6558 | o8, C-FRS. | A FD.) C.ES, | £ B8,
2.00! .00 1K72] 1% _
. o.oi4 | o014 | oo 66 | 2ege | 2152
2% c.ols \2.oof 26T '
e.ods | o062 | cos| 40.44 § 4520 {45 .10
a.en| oo 1228 ) =40
_ o8 |o 85 | o012 524 64| 64.89
815 |2 L0 1250 TL26
k| o204 | o024 145 [ 1660 (7235 K
9,000 106 1277 T30
. oZES 052 |o.c4 R4 TTOSE 68,7 |
8,25 |0.252 13,00 057
=S | 0,82 | 0.07 | BEaR | 5698 | 5490
9606|0420 12,25 46.45 .
oMbl taz |o.i] =50 | 45,58 44.08
.75 |oAne ' 1350 2 r0
' o &1} 708 | o7 T4266| 3586|124, 07
o060 | .04 215 | =044 .
22 | 226 | 029 Z7.40 | TD.24|25.55
.25 .65 : 14.00| 2437 '
Lez | 4,73 | o.46 7ozl |26.00| 2107
858 | 1.8 14.28| 7?27
2.0 b.S2 | &7 1B2.58] Z2.51 | =20
\o72 !l 72348 50| 194
7.2 | B.40 | .52 1575 § W9k | 15.09
ool 2.0 475 14.56
=40 |10.26 | 7.37 2Lt Zo.85 | 1224
.25 =89 ' 1800 12.85 |
o A4.4¢ |172.37 | 4.51 lz.oe 19.3F (172
1Le0| 5.0% B2 1L.2o
789 {1875 | 82z | o5 (18,34 10718
LTS 10,75 : =80l 1030




RAYMOND KEYES ENGINEERS,

P.C.
CONSIULTING SITE ENGINEERS '
PROJECT oSS OATES EoMPLELX, o8 N ZEDE .
—-LOCATION &UILTPERLAMD, o DATE ¥ -32-72

TYPE OF CALCULATION BEFORE PEYVELOPMEWNT
) 1
1O Y&, FLoGD ZouTiMa- DRAMAGGE AZEA A
( SToRAZE. IHDicaTion METHOD)

SHEET /&% gf /03
COMPUTED BY J.S/ff-’

CHECKED BY JM

M -1 — T
Te | INELO  [gweme | ourriowrme )l WHESOY |ams e |outeow
wes. [ 1 I [4hiC%| o lwes| I I Y% o
C.FS. | R | CF3 | c.¢s. |ewe |ors. | cre | .S,
?.00| oo Sl LI R -Rwr
2020 o720 | o.oo? 2647 24081 =132
g5 ooa 2.oo| =16
a.o7 ecse | 0.007 5704 F11| 5148
BEL o7 123251 TS
o- 1ol ©.22) |o.olg 2.6 | 24.45| 83.12
&8 0.5 1280{ o8 '
0,25 [€.43 | o.02 105,45 | |1L18] 9581
a,cc| ©2a 251 1034 .
a.24 o4 | .o 34,981 HS.a5| 9523
G258 | oA 12,.00| E5.830
o.5¢ |1.18 [o.og | 77.781 a640| BE.1
B0 S 13.25| &8.69
0.79 | 1.88 |ouz 61371 14.60|7(.8%
G.75 | 07 13,50 S4.04 '
122 | .96 | .25 4847 £El.24 | 458
w.oo] Lk 1375 | 4702
90 | 461 | o.44 38,5 4031 |29.08
1025 4= 14oo] T44D
257 | .74 o950 21,46] 22.69|729.73
00| 2,50 14,251 CREU '
306 | 892 | .70 72112917 |25.46
o7 | =26 14.50] 2270 _
214 {10.96( 2.87 229721 15.59%|20. 9]
ioo| 4.1 1415} oS4 |
4.80 {12,671 B-0o= 19.301 24,271 | 18,29
ings| =.43 1500 |8.05
6. 42 |14, 201 .60 .93 |z2.8\ | 20
1L50| 125 B2 1580 '
'_ (12018851 11.28 (5, )7 {266 |1&71
I35 1507 880 1454




RAYMOND KEYES ENGINEERS,

P.C.
COoONALIITING BITE EN:EII:‘!EEH:E
PROJECT CROGEGATES ComPLEX j08 NO.ZB2SD
" LOCATION SUILTERLaMHD, L DATE & ~3&: -7

SHEET 1T o /O3
COMPUTED BNS/EE

. ¢HEckep BY M

TYPE OF :Mcumnnu BEFoRE WEVELOPMENT
2% YE. FLOSD RouTida- DRaiHA&aE AREA A"
({ STORAGE. INDICATION METHOD)

B T..HE-. | e Sy ETQEME. ouTELaw| TmE [l b ETORAGE SUTFLOW
wes.| I I [het%h) o |ws.| I T [*%%| o,
CFS. | cFb | ¢FB | oES. | ere | pe8.] cEe. | £.85,
&.00| oo sl 2z
‘. | nosio | o.osclo.ooz 385 | 4=p0 | 4173
gl oo \2.00| 5255 '
CoTo | 2088 10.008 _'ﬁﬁ-i BoAal | 76.14
&5 O 122|082 _
0,200 | o280 o023 815 [1Z7.63) 105.54
- 1= e P 1RO 1e0.O
0320 10.23 |o.o= H-is.ﬁf»f' 11599 13:::.[&{.
9,06 .2 (215 14T e
0.47 (0.77 |©.00 122,30 | \18.09 j12121
. 9.256 | 0 1% 13,001 1210
Oty (1= | ol 10832 15214 1115,25
50| T 2,25 95565
LIt |z23 [oaa BEAS 12U =4} 28,44
.75 { V28 13500 18,74
: = lo=ze (749 1 0039 si.0%
0.06] .04 375 | 5 )
265 1ezo o067 | 53,00 1631860175
1025 | 2750 ' 1i4ool 477
358 tatl 176 4280 14621 | 447
0E0 | =70 1425 =7 |
432 ez | 266 %S0 | 2R [36.96
wIs 4,658 50| 22725
520 | 1249 | 5,45 3,94 | 2LaB | 28,89
iLool =72 45| CALS ‘
L | 1443 c.aa 65T |79.96116.49
WLes | 165 1800l 2514
[ 894 | IL.5mi 9.0 2357 |27.04)722.68
LWBO1 1025 152%| 12.00
. (568 |z=.181 {683 212 |25.48 | 20,24
.15 2112 \8.50]| 20.74




RAYMOND KEYES ENGINEERS, P.C.

CONSULTING BITE ENGINEERS

JjoB NO.ZD2S
DATE S -32=79

SHEET 1 © gg /03
COMPUTED awséfﬁ

-CHECKED BY e

PROJECT RS SATES CoMMPLELX
TLOCATION  GUILDERLAMD, Y

TYPE OF CALCULATION BEFCRE DPEVELOFMEWT

100 YR, Floob mouTiHa- ODRAIMALE Azea A"
( STorRasE IHDicaT|ION METHOD)

INELCOM  |siorse |oorrlew|mme! NSO lopzsse |auteuow
nes | I I [Ptt®%h| o7 {ws.| I T P} o,
CFo. | e¥vb | CED. | s CFD | 0.¥9.] cEo. | £.88,
g.00| o.0o ' 1115 =144
0,04 1 0.040 | o.003 54.94| &8.44| /525
g2el o.oa - he.eol T8 ]
o0, |5 | .87 o015 jif.4e0| I'LO58 98,0\
£.50] ©.2| 1225 | 155. 4 N
0,29 | .4 | D.og 12.057 212,63 144.86
a175| 0= 1gRo| 2237
0.94- 1 1.00 |o.ocs 218.9p[ 287.67| (60,24
a.e0| .77 \275] 24| -
o, 70 | .62 |05 197,72 |324, 63| 165.671F &
Q25 | O 57 13.00 1805 |
7.06 {3.54 | 0.=2 [61.951321.91 | 165,31
g.6c| .22 325 145.6
64 | 4.86 | 247 178 3¢ L8555 159.92
975 | L.o% 1350 112.2 '
7.4 | 693 | l.oj [o0. 63| TL&2L | {4878].
|o.oo| =.02 W | 82,05
2,94 | 9Be|Z.05 82,24 15167 (2058
10.2% | .54 ool 4721
5,33 11304 | 8. 6531 | 102.46167,49
020 | S.EBL 4251 =R 70
640 | 1414 | 6.54 5441 €982 6115
w015 | 6,597 450 49,0
7.75 | 1525 1.Bo A6, 2| dia0e |4é2e
lLoo) &.5% 1495 47.64 _
993717152 999 40.00| 4{,5G|40.22
.25 il.40 is.00] FT.47
| 1333 | 22.86} 1637 35,14) 36.46 | 24,95
- 50! 12,25 152%| 3z.82
: . 2337 | 29.806| 2636 IS0 23.02120.13
1,75 249 15.50| 3.1 8
]




RAYMOND KEYES ENGINEERS, P.C.

SOMNELULTIMG SITE ENGINEERS

.RGJEI’:T CRoSs alTES —ormiPLEX JoB No. 28328
A LOCATION. _ Zay L B RLANTS @ DATE S - 20-75
TYPE OF CALCULATION CHoEFeRE | SavEloPmedT SHEET |\ oF /%
Hyoeloaizal CLASDIRICATIORNS COMPUTED a‘rJS/.EE‘
CDranaas | Avss "' (47 Acees) cHEekep gy M
EL A | ACEES |
HYpR s [ AREA ' AN A)
O R By L5 g2.72 240. |
= & | : - -
C 14 - -
- B - : —
Zdo,. |
TESIPENTIAL A ST - -
= 1z - -
C = - —
| &G - —
. Weoe o Py 75 13, 56 337. 5
' =3 = T A 171.6
al 70 i.47 102.9
= 77 70,19 1554, (-
| 266, G
BoEINESS A £ - B
ComHERLiAL B =¥ - -
' - S 4 - -
o a5, ” —
TeTal 47 2506. 7
CN = _250¢.7 . 5332 = 54




RAYMOND KEYES ENGINEERS,

CONSLILTING SITE ENGINEERS

PROJECT R HdaTES
LOCATION &Sl TER LavT,

o R ATLEX
LG
TYPE OF CALCULATION DEWCEES ToEYELLLRMENT
TTemr TRAIMAGE WATERSHED ChamacTErrsTics
 TDRARAGE AREA "2 (47h8ves)

P.C,

108 NO. ZEDE
DATE 5 - 30-75
sHEET & gf /03
COMPUTED 8Y.JS5/RF

CHECKED BY ™

AE & = AT Acmps = ©.073 Sami.
ol = 524
Pz = .85 WHERE P Ve TESIGH RAMFALL |y iHerES vem
s = 5.1 2,5 10, 25 € 100 Y2, TR FREMIENLY
Tic = 43?.5 RECAURERNE 1WTERVYALY ovBR A P4 HodE
I 450 TURATION, Fizer Tackuical RPER Mo, 40
Foe  * .90 A 16l
Te ¢ o.50
‘\"—1_- = =Worlet
5= 220 ~-10 = £.52 WHERE M = 54
Mass RikdoprE
? — (P"-EE‘?}E - - 8
MR, V.o T T px.es C O.l4 WHERE P: 2,85, 92 8,572
(P-2HE
SR, B2 o= P55 = 0. 35 ~wHezes F= 370, %% B. 52
. {p- 2o
oY BEo = F .05 = 0.59 wWHERE == 42‘5"’5_7- &8 52
{P-,29%
25 Te, B, T eagr— T O.8T wweze P: 490 %= g, 52
{P-,89% _
i Y& wo= B . B - [,28 wWHER R F:Eﬂaj %= §,.57




RAYMOND KEYES ENGINEERS, P.C.

SOMSULTING SITE ENGINEERYS

rrosicT (O PoSSGATES C\":‘MPLE.")‘-. 108 No. 2835
T iocation Gu LDERILAND DATE S5 ~30-72
TYPE OF cnu:umnan PREFoEE bEUE.Lf‘DF‘ MENT SHEET &1 gf 723
7 YR |NFLow HYDeosRaPH ™ DpaNAGE APEAY R computed syJ.s/E€
(cn=54) TARULAE METHOD (ATA)  cuecken ay -

. c%. E.g}: - C FS, - |AF Low
TItAE T = 0,50 D. A, =403 HYDPEC S EAPH
_Hes T1 - 000 P o.zod e FL S NOTES
8.0 .00 o.0\Q o.oos
B.25 .25 C.o0C7 O TABULAE DECHABRSES
E8.50 O. o0 Q003 Frzewt ToL TEGHHIZAL
8,15 \, OO o] FMoTE - BErsHEERNS
9. o0 Z.00 =N UoD-2o; pos- 1B
G 25 2.0% L acT
9, 5D 4.5 =, e
i 5,25 .95
) . 00 (a0 e, il
. 1&, 28 LEC DB
10,50 10, & s
j0.7% R0 o .14
.o TRl ' 0,8
25 ?4.80 =g
il, Ho 4020 ' 240
H.75 151L0 _ 152
12,00 oo =25
12,25 47750 - 4.28
12.50 Plol A0 C .2
12.75 g Nt ' | Lo
12, 00 lalBo &z
13,25 7630 o7
12,50 LSO .L0
{2.75 51,50 o.52
14.00 &, Fo o.45
4,25 4O EE =Ed
id.50 27,406 . o3l
4.75 00 25
(5.00 22 Do 0. 233
15,25 20,50 .5

15,50 o0 Y .29




RAYMOND KEYES ENGINEERS, P. C

CoOMELILTING SITE EMNCINEERS

rroJECT CROSSGATES CGMFLex | s08 No. 2828 .
—10CATION O U LDERILAND DATE =-30-7%
TYPE OF CALCULATION P EFogc bEUELﬂFMENT sneeT 2 oF /03
5 YR iNFLow HYDRoGRAFPH ~ DRAINAGE AZEA" B compurip eyJs/e€
(cN=54) TaBuLAR METHOD (478¢)  chigckin ay M

INFLow
P, A, 22073 HYDROGRAPH _
. =0A8 !C,F"‘::\j NOTES,:! .
008 e WY

.07 P TaRULAE DEcHLBSES
©.Di 4 Freoml To¢ TEGHNCAL
.08 NoeTE- ExSHEER NG
08 D20 pass 1B
2,05

et L

=15

& 1B

222

OES

o.2Y

o5l

2, &5

1. IS

4. Z4

1A 5

1Ley7

12,50 2ol 20 . 15L

12.75 (= 4.47

%, oo o180 2. 8%

12,25 76.30 7. 14

2,50 ED2D [ &5

13.75 IR .44

4.0 44,70 |15

14.25 4080 L4

14,50 =148 .65

(4,75 25,00 .26

5. 00 2250 9L

15,25 0,50 e.8%
15,50 29,10 t .81




RAYMOND. KEYES ENGINEERS, P.C.

CONSULTING 5TS ENGINEERS ’

rosecr U ROSSGATEDS OﬂmF‘LEK jos no. 2825
_ WocatioN_ CuLLDERLAND DATE <-30-79
TYPE OF CALCULATION PEFOEE bEUEJ‘.—fD‘F MENT SHEET &3 pr /03
10 Yz inFlow HYDROGRAFPH~ DRAINAGE AZEA™ B computep BY s /22
CcN=54) TARUVLAR METHOD (474&) . checkep ey M

e [
. i, 2.0, ol L =% merJ
TismE Tc 20,50 DA Q073 HYDPEOGEATH
MRS T ‘020 RO.TOE (€, F.S) " NoTES!
8.00 o.06 ©. 043 - - TN
8.25 ©.27% e @ | D TABULAE DISCHAZEES
5.50 0.50 . .02 Fizom! To¢ TECHHICAL
5.1 5 1.oo .04 MoTE~ BraIHEER NG
9. 00 2.00 .09 | UD-203 pges 1-3
2,25 3.08 : 212
9,50 445 .18
2,15 £.25 : =
Yoo fa DO o 27
1o 85 .EC 0.2 4
. 15,58 0.2 2,45
.75 [Rao oG
S W Yo¥le) D.TH
1,25 ?4.80. 1. 07
AL Be dozo k=
.75 150 5 =7
2. 00 oz PN VG |
17,25 47N &8
12, 560 Plol 70 11,724
12.7% =R =
12,00 161,BO 4.35
12,25 = =2.728
250 R0 7.5
12,75 5.0 7.2
.00 415 .92
4,25 A0 £ 1,715
' id.50 27,48 Gt
- 1£,75 Ape [ B
' 15.00 L7 SO L4
15,25 BO,E0 1%

5, 50 25,10 A B WL




RAYMOND KEYES ENGINEERS, P.C.

CONIULTING SITE ENGINEERS

rroieeT C ROSSGATES C\'DMF'L.E.‘K.- JoB wo. 2835 .
iocaTioN SulLDERZLAND ; NY ' DATE S-30-7S
TYPE OF CALCULATION PhEFogE 'DEUEL.GF’MEMT _ sHEET &4 oF /03
05 YZ INFLow HYDEoGRAFPH~ DpaiNAst Aeea™ P’ comeutep an/EE
¢ Cn =5.4) TARUVLAR METHOD (4740 cHeckep gy <

:W o -
. 1N, 2.0, c F%. IR F Low!
TIWE Tc = 0:%0 DA =4573 HYPEC G EAPH

HZ S T+ = 0. 0n P o.=.87 (¢, F. %) NCTES:
.00 For W b= O, 064 [ B o T . '

8,285 .25 C,02 (O TABULAZ DucHABGES
5.50 ©.50 o005 FiRonl Tor TECHWIZAL
8.15 oo C.0 6 NOTE- BUSHEERHS
2. 00 -0 Q.13 UD-20; paer -8
225 A 08 O .20 '

3, 50 4.5 .27

2.5 5,25 o, B4

j0.00 73 Q. 40

10,25 180 0, 5 o
o580 2,50 O: 67

0. 7% 280 0,89

.eo tEn[o A

125 24,65 f. B9

i, 5o 4020 2, 57

I}, 75 i5lL0 S, 7o

{7.00 =050 25,072

2,25 427,50 27 :8¢

12,50 2l 2 16 .74

12,75 | el 1O, 2}

12, 00 lolL8o &.hZ

12,25 = 4 88

132,50 e N >.86

(2,75 5120 3 20

4 .00 410 Z. %6

14,25 4080 2,6

4. 50 =744 -y

1£.75 oo .74

I5.00 7280 Z. 1}

15,25 0,50 [ .95

15,50 | 28I Y 1. G




RAYMDND KEYES ENGINEERS, P.C.

CDNSULTING gITE ENGINEEHS

rosecr CRoesGATES Comprex JoB No, 2835
_Twocaniod. GulLDERLAND , N'Y DATE 5-35-7%
TYPE OF CALCULATION THEFORE DEVELOPMENT SHEET 25 oF /03

100 Y2 INFLow HYDeosraPH~ DpaiNAGE Acepa”™ B”  compurtep a'r_ls/,eﬁ
( cN = 54) TABULAR METHOD (4142 cupekep sy M

) }/E‘c CF=. |WELDW
TIME Tec = 050 DA =2073 _ HYDECG EATH
HesS Tz *0.2p g o. 2128 (¢, F, %) NoTES!:
. 8.06 .o o1 &, 08
""? 8.25 o725 &5.0% (D TABULAZ TEcHADEES
.50 0,50 ) Nl Fizom Tor TESH-IZAL
.15 \.po O MHoTE~ ErailEzhts
2. 00 7.00 A= UD-20; pger 1-8
3,725 2 05 Ozl
2.50 415 | 04T
2,75 5,25 o, 5%
Lo o .63
(0,25 1EC ' e, 15
. 10,56 12,20 -1
10.75 Bae .23
.20 1&re L&
.25 480 : 2.45
li, &o dozo 4.0l
N I5 0 |5 1&
- fg.o0 =090 307
12,25 477,50 4275
2. %0 Plel A0 <15
12,75 (B30 556
1%, 00 lo .8 TR T}
12.25 7630 1.65
12,50 =020 (s, o2,
13,75 51,50 2.5
14.00 Aé. 10 b, A7
14,25 4080 4.085
j4.50 7.4 : 3,74
— 4.75 Foo 250
L (5. 00 2280 .29
15.25 20,50 _ 7, o8

15,50 . 2alo \ 7 9]




RAYMOND KEYES ENGINEERS, P.C.
COMEULTHNG SITE E.HGINE.ERE . ) ’

508 No. ZEB 38 .

BATE &5 ~30-72

SHEET 28 o /03
COMPUTED BYJS/E.&’

cHecken gy o

PROJECT CROGDELSATE S CoMPLEX
LOCATION ASUlLDERLAND, Y,
TYPE OF CALCULATION BEFCEE TosVELSEMENT
EIORAGE NOLUMES
TraMAGE AzedA " ¢ 47 AceEs)

DTORAGE VOLUMES

ELEV. Area | B¥ Depth | Volume €.F, 1C0mValume JouM Velpme
25%2.49( & . .

17,428 . 59 792 % 749 2.8 .18
252 26,875 _ :

429251 1.00 | 42,938 | Sopcée | 117
zEs4 f?fﬂdﬂ .

8i1;Scop |00 g, 500 |152,366 2,0 4-
2 5L Ice, 66

L easop oo | 1EE 780 |22 NG 7.37

175k LI .




RAYMOND KEYES ENGINEERS, P.C.

COMNIULTING SITE ENGINEERS

. PROSECT CLREOGS SHATES CLomPLEX

_ 0CATION AUILPERLAMD, T T
TYPE OF CALCULATION | PEVORE TOEVELOPHMEMT
ELEVATION -STORALGE CUBEVE
TRAMAGE s2EA R | (47 AczEs)

0B NO. 2B 38
bATE 5- 30-72
SHEET 2| pf /03
COMPUTED BY.JS /S8

CHECKED BY M

Ace UPAULATED <TORAGE (icng FEET)

L
1

S
1

B

™
1

b 1 : L _'i | -

xer) . 2£3, 254 7e8 . 5%

ELEV AT | oong | FEET)




RAYMOND KEYES ENGINEERS, P.C.

CONSULTING £1TE ENGINEERS

rroseeT Creonssares CompLeEn. jor No 287338
.. LOCATION (5 (de -lam d . A N ) DATE 5-30-7%
TYPE OF CALCULATION EEFoRrE DEVELOAAEWT ' "SHEET €& of /03
ELEVATION- PlachRARSE curveE — 2 B COMPUTED BYJS/EE’_
TRANAGE AREA "&' . 47 AcgEs).

cHeckep sy M

[
[

C S F.S)
)
L]
1

Diccidama =

o




RAYMOND KEYES ENGINEERS, P.C.

GCONSUOLTING S1TE ENGINEERS

PROJECT " BOSOSaAiTES LoaPLEX JOB MNO. 735
LOCATION: fSuitDElLAMD -~ 1., . DATE: _5-30 -7
" TYPE OF CALCULATION: SHEET 29 oF /03
WORLLING CURVE COMPUTED BY JE /28

PO Srpews  DEVELOPMMENT - DEAWAGE AREA'R' (474 )CHECKED BY _JH

- TAILWATER ELEV.= KLA,

DISC.  STORAGE FOR At= 025 HRS.

ELEY. O; S, | /2 Sz/at S2/At+ On /2
(FT) CFS Ac. Ft. |CFS-HRS. CF2 . CFs CFS
252,50 0.0 0.00 o.n 0.0 0.0 0.0
253,00 1.0 0.18 2.2 9.5 g.8 9.3
253.50 3.7 0,80 7.3 1.9 29.2 31.1
254,00 6.5 1.17 14.2 3.3 56.8 £0.1
254,50 G.4 2.00 24,2 4.7 9g.B 1%1.5
255,00 12.3 .04 36.8 6.2 147.2 153.4
255,50 5.2 5.20 62.9 Teh 251.6 259.2
256.00 21.1 7.37 B9.2 10.15 iLe.8 367.4




RAYMOND KEYES ENGINEERS, P.C.

CONSULTING SITE ENGINEERS

108 N0, 2DDE
BATE .2 7380-759
sMEET SO pF 423
COMPUTED nﬂ_;a/E.E.
cHecked gy -~

PROJECT CROSSSRATES L omMFLE X

___LOCATION  AUILDERLAND, Y

TYPE OF CALCULATION BEFoRE DEYVSLOFMENT

7 YR, FLOOD wouUTiMG- DRAIMAGE AZEA B
( STORASE- IHDICATION METHOD)

e | INELS™Y  Igimome | oureiowlmme | 1R ESEYY lewesr |autetow
wes. | I I M| o |ms.| I I %] o,
C.FS, | cFb | QRS [ 55 cES | oen,| eea, | oee.

8.00| 0,00 Wi |52

o,001 | ool | o.ooe TIALi &30 | 0.46
&.2%| 0,002 12.c0] 2.9 | |

0.002 | 00098 |ecood L1001 704 | cas
850|0,003 1225] 4.428

O.007 o1l |o.soz 4,45 0.5 | s
Bas|o.0fc 12Ro 2 &2

0. DIE | 6625 ip,002 2000 sy 1127
Q.00\10.0% 1235 1. O

0,075 | 2t |oooh 1.2 (s | L2686
928 {C. 02 13.80 {.0Z '

£, 0755 L o.s o.oos o83 |1l 1-2%
QB0 0,04 13.25] ©.7¢

0. 045 |oiild ooz 0.2 l1o.61 | Ll
9.7‘5 (I 05 IB.BD D!‘QD

D055 o127 oot ' 0.5 |i0.00 | lL.og
faNale] F=¥aTA BIs| ©. 52

0. 070 lctio |6.025 0. 4% 1a.4] |1.o!
oesi . 08 oot 2,45

L 0TS B2 (002D 0,43 1882 |oag
(== PO B | 1425 O, 4§

O l25 | @277 | o.04 0.29 |6.27 j0.89
oT% |, 14 1450l ©,27

O, Heo| 0.4%0 | 0.055% O3 .74 | 283
L.oojo, | B 475 0,25 _

0,215 1 2.658fa.07) 0.34 |7.25 |O78
.25 |o.25 15.00}{ 2.23

0,325 ) o2 |O.008 O.32 | 6ae |03 B
80|, 4o 15925 2,2

- .26 | 1.77 fo.19 O %0 | 6.30 (068

175 1. 52 18,80] 2,29




RAYMOND KEYES ENGINEERS, P,.C.
cﬂ'NSUL'I'l NG SITE ENEINEEH—E
. pROIECT  CROSSGATES CorAPLEX 108 No.ZBDS
' LQCATION GUILDERLaWD, a4 DATE S-30= 72

SHEET 2| pr /D3
COMPUTED BY JS/&E

 TyPE OF CALCULATION BEFORE PEVELOPMENT
5 vye., FlLeeo RoJdTiHG- DE.MHME sgea "B"

( BTORSEE MDICATION METHOD) "CHECKED ay .V
e NELO~  grome | oureiow e THEREY | anpase |ateuow
s I T at®% | ©p |wes.| I T [P Oy
C.FD, | c.ES C.E2 | c.rs. CED e s, | oaBES | £,68.
| g.00|0, 00 . B 424 |
o | oee2to. 0035 loooet 7. 60 | 1Z.04 | 1.24
“aen]o o | oo 1098
B 0.01f|o.c4 |o00ets 4ol 2.6 | 2.9
£500,014 1225 (09T
| 0. 071 |o0o34 oot .65 (122 %.47
&8T5 0,025 1o T 2L
' 0,0l |0.074 |2.008 : S BLES RS
a.00| 0.0, ' 275} 4,47
' . oot o b |o.els _ 2 el | BB |24
G925 | 0,09 ' 13,00 785
D, 165 {0221 |o.oZe C.I02oEL | 360
Q.50 0,12 2251 2, 14
0,122 lozdr | 0oz 1,921 7864 | ».40
leTElolis 13.50| (., &9
. D5 | o046 | 0.050 .57 2681 | 2.7
Tllower £, 18 BE| 44
| o. 200 | o.p10 | 0.0 (.25 |Z24.99| 294
10.25 ) €. oy weol| 17256 '
n,RE5 ogot | o.087 2o | 2225 | 2.73
OB 0, 2¢ [ 25| 1. 14
0.240| {.cbD |01 14 Ao | Tléz|z.53
1e7% | 0037 | . 450 .05
- |0.4501 1236 | 0150 J.02 |To.t] | T34
'.oo| 0,5} 415 098
. O 6o [ I.Bg5 =, L 2.5 | W8T 2.0
Wes| 0. 63 ) - |18.00] ©.92
T 0.2 1256 | 028 0.89 |17.44 | 2.0t
S Leol 11z ' 525 0,85
' . 2.69i497 |osa | . 0.83 1670 | 1.86
11.75_ 4.24 @50l O, 87




RAYMOND KEYES ENGINEERS., P.C.

COoONSLULTING STE ENCI!NEER-E. I
PROJECT CROCSEHATES CoMPLEX o8 wo.ZB25
T (OCATION  SUILDERLaND, L ' DATE £-20-79

TYPE OF CALCULATION BEFSRPE DEVELOPMEWT
1
[0 YR, FLooD RouTiHa- DRAINAGE AZEA B
( SToORAGE HDICATION METHOD)

SHEET 32 oF /42
COMPUTED BYJS/E£

CHECKEDR BY -- Sl |

Toae | (MBS lempue | ourelow|Tme IR FEOYY lempmie loutriow
Wes | X I [He®h| e |wms.i I T |Pet®%| o,
C.ES. | erb | 2FB. | o558, C-FS | o798, cF9. | C.E8.
g.co| .00 _ _ %! 6,52 -
0, pos |o.cos0|o.0005 1.7 1a.80] ¢.\4
Be%| .01 \2.008 1{p 81
0.015 |o.olem|0.0oz) 1T oo 206 208
&50| 0.07 1225{18.26 |
. 0.03 0041|0008 (4 81| 4479 B.oZ
&5 .04 12701 1174
0.07 |onze |o.o12 q.o5] 4582 5.4
a.00| ¢, 09 1275 6,86
D.11 |0.212]0.81% 5,672 | 49.03] £.43
Q.25 0. 13 13,000 4.%3
ol |28 | 0.od 3.683 | 47.4215.28
950 |0, |5 3251 2.0.8 : _
0.2} |52 |o.06 Z.94 |45.09 5. 058
75| 022 1350 £.59
0.25 |71 |o.o8 2 do | 47.44] 2479
wo.oel .27 3] 2.21 .
0.321 |94 |00 Z2.07|25721453
025 0,24 ool .92
| 0.40 [1.24 | &3 1. 84 |37.03 { 4,72
o0 | 2,45 14,26 .75
0.52| [.64 |©O-18 68 | 3444 1402
wete | O el a0 [ &
0.67 215 | 0.2 1 56 |[22.54 12,294
iLoe| O.78 4| Lo
0.93 |2.88 | oz l 4¢ (2006|210
ines| 107 1800 [ &1
.40 |2.94 .42 |26 | 2872 | 2.4
ol 1,73 | 525| (. 3/
| - 4,13 [1es |08z | (.28 |26.50 | B. 14
1.15| (.57 o eEe| 1,245




PROJECT

LOCATION
FYPE-OF CALCULATION BEFOEE PEVELOFPMENT

RAYMOND KEYES ENGINEERS,

COMNSLILTING SITE ENGIMEERS

LRSS OaATES
SUlLPERLAWTD,

.::.-EMFI_E.K
Y

A5 YR, FLooP ROuTiHG— DRAINALGE ACEA "
IHECATION METHOD)

({ STORALE

P.C.

JOB No 2005
DATE 5-30-72
SHEET 23 g (03

COMPUTED BY.
CHECKED BY

7&6
M

—_—— r— e — — )
TME INF LS~ STORME | ouTFLoW|TIME "HFFGV_‘: STOTAGE |ouTFLowW
wzel I I /% Dﬁ’z ©  mes.} I T %% =
C.F2. ] eFrD | CFS | £.FS C.FD | (.FED.] £FS, | £.68.
g o0 OO0 1Az 9.7
o,0i0|{Dolen o001 1720|2147 |=2.25
BB 0.0 \2.00| 25.0Z
- o025 o.0329 | o.oozd 20,19 | B0.41| .56
BeE0 0. 0% ' 1225 | 27,546
: o. O48 O. TN 0,008 22 05|60 .98
TS| 006 : 12501 1 & . T4
- o, 095 | 0162 |2 0 12 421 72,40 .43
g,00 O, IS 1235 lo. 21
. DS oRie o033 ' 8277424 T=o | *
. 9.2% | O. 2o 13,00, 6.S2 '
o, 7235|052 | oons 5,70 | 72.54 |1.27
g50| . 27 ' 325 4 .F6
O.31le7 | ocs A, 27| 695417 16
G751 £2.24 _ 380 4.9
5. 37| {.o& | o.(] 3.58 | 658 6.9
10,00 & 40 . |BTR| 2.2%0
' e . 42| 40 toaE Z.oB|LZI2 | 6.65
1025 | &, 50 - |idool 7.%6
i - 0.9 | 1.84 | 020 o714 | 5R.Z2 1 6,582
050} & .67 1425 7 ¢
1 loaTs | 742 |o2é 2.51 | 8442 | 598
o5 .89 ' 50| 7,40
1.z 1219 {024 2,22 |5071% | 5.60
l.eo| t, l& 1475 2.24
| S 2 id. 23| 0.45 2,18 14137527
.25l 1. €9 moe{ 2,11 | )
7,08 | BB | 062  |z.ez |44.13 496 :
e .50 7.57 | 1525| 1,95
S ' . 1411137 | 1.2 1.9)] [4dilog 466
1151 9. 70 1550 1,86 :




RAYMOND KEYES ENGINEERS., P.C.

CONSLLTIMNG BEITE ENOQINERRS

PROJECT RS RATES EoMFLE X,

LOCATION HUILDERLAMD, 'y

TYPE OF CALCULATION BEFDEE, PEVELDPMEMWT

00 Y&, Floor wmeuTiHa- DeaitasE sgea "B
( STORAZE. HDICATION METHOD)

108 NO.ZDDE

- DATE ST-3o-7o
SHEET 34 op /O3
COMPUTED bY JS /22
CHECKED B8Y JH

TIME

{NE L&~ Ta*raznﬁa

RE%.

I
C.F.S,

I

& F g,

A

£.FS,

o
C.ES.

.C? LIT'F_LD\J
-4

TME

1 F O~y

HZ?.

X
B

——

1
£.F5,

;.‘:TDE HEE
2fact °%,
.=,

2Ly T F LWy
=r
C ] F:'E .

5.00
B.2%
£.50
&1s
2.00
.25
80
2.75
10.00
10.2%
foX=te
10,75
il o0
H.z25

LoD

1175

0,00

£

O. 0
O 05
O 1O

O 2o

0.015
8,840
0.675
0.5

02
o. 37
&.48
OS5 8
O 71

c.qZ
[.27¢
l. Go
2,15

3.5

9.59

0,050
2,052,
[ iy A
oL
O, 45
0.8}
.20
.65
Z48
7.87
28
4.9
& 55
.13

11,74

LS m] [/
0,00
.05
o, 0%

o005

o
.18
ey £}
0.3
0.4\
o,53
o)

2.% &

Ryl
12.00
1225

re
V2.1
13.00
325
\3.50
137

14.00
14.25
14.50
1412
{8.00
1525

1%.50

ERIA
29,09
42.15
2G5
15,7
12,18
7%
6-25
C. 5
A.47
4.08
3.74
Z 50
=29

708

2.7

2713
40.9%
34,45
2606
12.07
8.91
£.232
5.5
4.8
4.28
2.9
3.62
.40

3.17
2.8

42,82
78.9)
05, 54
115,97
|1 8.87
HT. 44
é;g,q'.:;
oo .44
(044 ]
903
2.8l
2857
£2.48
78.5|

7370

4.8
7.82
.65
t0.24
15,57
10,29
1o 1o
9.64
SR=E
9.23

8.8¢




RAYMOND KEYES ENGINEERS, P.C.

COMSULTIMNG BTE EMNGINEERS

. PROJECT CROSSEATES  COMPLEX os No. 2825
———- LOCATION. AU DERLAND, Y DATE S -3o— 79
TYPE OF CALCULATION THERIRE DPeEVELOPHMENT SHEET 22 of /03

: SUMMARY ' COMPUTED EYJS'/_.EE_

T:-"E-AHHME LHPEA “vS\II (?"I—"-'-‘-l' 1&4’—-\] é{ Wﬂ\NﬂEE ﬁEEﬂ:.E“{drTbLﬁ ) CHECKED BY J A

. ConvETANCE

| RECURRENCE TFEA W RUHSEF {c.F=y CTEEALE VOUME (Ac. FT)
INTERVAL sges ‘A AREAE TotaL srEa ‘A AREA R Tomal
7 e 2. %o .28 28,24 0.4 D23 0,63
= YESE. MR- =275 T713 o.82 0, &2 V. &4

0 YEa2 == 242 101,24 .42 0.6 | T.A2

. 2% e 131,27 TR0 12877 2.32 L[4 278
\&C Yror em T 227 176.04 500 Z55 1.25




RAYMOND KEYES ENGINEERS P.C.

MNBUL'TTNEI- BITE ENBINEERB

srosict. CBosecATES COMPLE X . or N0 2828
weation Guilderland , N.Y, e DATE 5= 30-79
"TYPE OF CALCULATION A'?—h:r' -[:Jc-u:z-lc.:*i':vr:r".u:‘:“r'ﬂt _ SHEET 2 oF 202
.. HYDDRpOoOLooIical, CLASSIFICATIONS COMPUTED BYJS/EX
_ CorpiNeD DainAGE Area (227 acess)

CHECKED BY —&‘

- OLASS ACRE S T
Hypzo | e ArReEA | cen(AY
_c:=|===u - 2 20,62 . B2o4, 16 . o L
_ B & i 40} 20740 . . -
- T4 25,10 | 18357,40 __._,_,_;,'
— e R - Vo &. 50 760.00 .
. | | Béza 98
RESIDENTIAL A 57 27 oo 2109, 00 o
| B 72 24, (8 2496. 96
- =4 . 28 508, 68
T 86 - |
o : o | - 5114 ¢4
WooDED Al 256 | 4518 It29,50
B b5 1 2. 14 &L 7,77¢
e c 70 7. 28 509, ko
o | 77 13, jo foog .70
e ' "3is, Bo
_BusinESS A &9 47.65 4240.85
oMMERCIAL B 97 Z28.09 285ped, 28
A o 94 4.40 412, co
D ?5 22558 20 95, 10 |
|, 235,83
ToTAL 3927, 00 22,322.95
o CN = 22,3925 _ g, 48 . ¢8.5.
- 327




RAYMOND KEYES ENGINEERS, P.C.

CoOMNIULTING SITE ENGINEERS

. PROJECT__ CIRoSSGAATED o mPLaK JoB NO. 2825
LOCATION  <AulpERLAND, . pYe_ - DATE_S5-30-72

TYPE OF CALCULATION AFTEE. TRvBLEPHMERT . suEeT . or 423

STerM TTORAHLAE ~WATERHHED CHARLCTERISTIEY COMPUTED &Y :rs]/,ee

ComBINEP-ToRoMAiE ABEaS ( 327 Acees cHeEcken gy <M

L amEA= 227 Acmes : 0.511 Gg. Mi ... _
O 2 GRS S

= *  I.B3 o . SYHEZR PP O1s  TRSEH  RalMFaLL 14 HCHES foz

N = Z,5\0,25 £ 100 Y2, BToRM TREALRHLY
A Pe o = 425 VECURRENLE  (NTERvALS owER o 24 Hodm

4. e . TLRATIOM . FRe™ TEcHHICAL Farde te 40

<Y
g
]

280 R U T

0. 00

F

Q___ . DH=1"22Fy ~10= 4,599 vwrERE CWT &85

e Mame  RamerE .

= ~P+.85

,__ __ e e - - fP" '?.5-}7. L. . -
N 2e, _.o.= = 0,57 wHERE V= 285524597
__ - . {F'-?Eﬂa e e e .

- Lo BYe, Be, x —F+es- = |, 05 WHERE P = 31D £=4.597
L I .. {p_'zﬁ'}f . B R

oY Bz .  Pres. =. |, 40
. . . E.P-r?fl.b? .
TEmYR, '.o, = .89 = 1. &85

WHERE P <4725 5.4 5%

wieze  P- 4.95';"3: A 573

. A e P I ..__.C_..__.L. '.?5-)2 Cee— e e - R - .
__joeMe R.o.t . T piess = 2.92 . _wneee 25905 4577

NS ! e
—r - H
r .
J e —  ———— e —
——— - _———— —— I - e - — _ _ _ -
H ] H '

I e —a——



RAYMOND KEYES ENGINEERS,

CONEULTING SITE ENGINEERS

PROJECT CLR2O8DEATES ComPLE™N

. LOCATION GQuiDERLAVD, Y
TYPE OF CALCULATION COMPAZATWE WRUHOFE BoFoRe f.
AFTER TEVELOPMENT adD SUMMARY oF

FTEQUIRETD STORLAEE WOl LlmMES

———

" ——

F.C.

J0B No. 625
DATE & -30-7&
SHEET 238 gf 703
COMPUTED BYJE/,EE'

CHECKED EY JH

TIHME  &F CodcENTRaTIoW (T
BErORE TERYELORHENT - 125 Hes.
AFTER CCEVELOPWENHT - 125 Hws.

EEEORE DEVELOSFMEMT

TaTal

FREDNEHSY TRAIMAGE ATZEA A7 CUAMAGE AREA ‘B N tiriets
ITESVAL  Eavors (IH) Aeea (Ac) VolUMEfaeFnd  puderF O] Ages (Ac) VoldME( ac FT) (2255 )
22, 0.3 2T .90 O.14 41 2.55 =45
BYE- o, bl 1 4. 69 o.%8 | &9 [T-R1=
[OYe. o4 20,9 .= 231 TATE
vi-ai- IRy 79,15 o1 .41 2256
\eoYe, 1.5 43 L) 136 541 4307 .
AFTER TEVELOPMENT " ATl Hel STORAGE.
EEERUEHRLY CEOHBIRED TRAMHLGE ARESD RESUIEE &
INTEZYAL  RULeSFLIN) AREA (As) \olUME({A FT) o LUME (ac BT
2 e, .57 227 FE=—=-" £,08
= Ye. 1, o5 26.6G | VEL4D
o Y. .4 268 .15 14.93
2EYe. .85 50 4\ 17. 85
Jel=Rdrd 7 55 10,58 2150
_Hummaiey
BERSEE FEYELSPHEMT AFTER, DEYELSFPHENT TETA -
FREECHEMCY LY R TAMOE CTOEALE ATITIoHAL SToRAGE DES. “ToPanE RESUIRER
IHTERYAL VOLUME ¢ ac.FT) VELUME LALET) Vorume {AdFT)
Ai-¥ o, &3 5.08 =Nl '
sYe. 1.4 4 12.45 15.87
, \OYR. .28 14.9% \ TS .
ZEVR. 78 11,85 2. 63
oo Ye. 135 21,506 765




HAYMGND KEYES ENGINEERS, P.C.

ﬂﬂNBUL‘I‘INE ETTE E.NGINEERﬂ

. rroJicT CEossgaTES CompLE ™ o N 28328
LOCATION Gu:lder'lqr.d N. Y, DATE 5-30-79
" YYPE OF CALCULATION A‘F—lcr _Dcuel'cﬂPmEn"f SHEET 39 gf /23
HMYDROLOG|LAL. CLASS|FICATIONS COMPUTED BY ,::,/&E
12 ACZE TROWNALE AREA T TETENTIoW Four We. 1- . CHECKED gy JM
CLASS | AcCRE D |
HYDR o &N ARE A c N{A)
O FE N A 29 .2 - 4e4, |
- E & | Z.8 170, &
o &0 4, & 268, ©
2457,
RESIDENTIAL A 57 19 = I N Y
== 72 .7 482, 4
< | gl & 45, &
D B - -
- 172, 7
WoolED A, 25 209 527, 5
. ' = 55 5.8 219,0
' Ly 70 2.7 I 54,0
| 77 13, | Nel=4= s/
T0oc4, 7
BusiNESs A 89 —
ComMMERCIAL B 92 -
< F4 -
P ?25 =
ToTA L 109.5 &Z241, G
OFFSITE CN = &ZALC _ g5y
| 1095
| ot [eceors avea]  cwaA)
VS TE nr.vtl-ﬂn-'ml-iTl 86 | .5 ! 117
COHE&HED CH - &241.& + 1':#1.1 = (924_ P 64_

109,58 t |b.§

[pe———r




PROJECT
_LOLATION
TYPE OF CALCUL

STomr TR INASE
12l AC. ToRoimasE

RAYMOND KEYES ENGINEERS, P. C-".

CONSULTING SITE EMNGINEER:S -

XS, AT TR
U LD B RLAMND,
AFTERZ. "DRVELOpHERT
“WATELESHED CHARACTER STIES -

AREas To DETENTION FOND 11 CHECKED BY -7

ATIOMN

e TR YW

MY

JoB Np. 2855
DATE 4= 3075
SHEET 40 or /03
COMPUTED BY JS5/28€

WARER O TRSAH RalMFALL |4 HEWES @
LRI0T5 L 00 YR, ATeRW TRESUBHCY

wWHERE P=: 288525

“WHERE.

WRAELEE

wHELE

HLRZ

ABES = 126 Acess = 0,197 54. M,
CH = G4
% = 17.85.
PE = El.?a..
Fle - 4.25 BEcuRR EHER
T = 4 e TUZATIOM .
[P 550 rMoaw e,
T x a.71%
T = 0. 00
D=1 —io = 5,625 ~wehbee s G4
HMams, Rudorr
(P —.25)%
ETe. R.o.= Py.8o . - 041
{P-. 2552
SYe., Be., = EENCE = 0. &l
¢p..z28)% -
o Ye. B.o, = .55 = otz
{P-25)°
=T 1N 'E-.:d:',"‘ 4 5% - [ 52
A4
w.e, Ft+.65 = 2. 17

FOME

IRTERVALY oveR o 24 Hodm
Ferm TEoHtGlCAL. TREsR He 40

YA

P=370,9:56E%
P- 4.25,_ =

Pe 4.9045: Ec7r

PrBa05: 5, 0T




T PROIECT. CROOSSRATES __LomPLwh

LoCATION AUILDERLAWD, ... ... . :
JYPE OF CALCULATION AFTER TDEVELOPMENT

RAYMOND KEYES ENGINEERS, F.C.

COMSULTING EITE EMNGINEERS

N T (R

7 ' ~r. INFLow wiTgooaPrl {r.‘u.:_ XNl rN-T1{F."] METHOD

I9CACDRAMALE AREA To DETEMTION FoWD No. ]

Com, o :
[T -8 L.FS. . .
TimE Te = 2715 c.acs O 1F7
s, T = 0.00 2.0 0.4
_B.OoO .00 0.08 |
B. 25 oS
g.5o 0.25
e. 1% .90
9.00 170
9.25 210
- 89ko 215
| 15 4.20
_. 10,00 5.95
1025 .30
10, =0 240
1075 2. 50
LoD 1o
3 L2 zeaco
1LBO ek =
'LI5 120,10
12.00 20610
1225 B4 | o
12RO 21BS0
12Ts 92,40
0o [34.60
3.2k e EArls
= 14%0
=15 D10
14,00 5040
N 1428 430
T i4ED 2,40
1475 2, 40
, C1Boe  Bd)0 )
L. _15BD 4000 3 1

[Ty

Jor No.ZEREB .
DATE _S-30—- 75

SHEET 41 o ZE
COMPUTED BY ,}_S/&Q

cHecKep ey <7

VR oy
HY D oaeAFH
(CEs)

<, 00
o, 010 ¢
0,03

0.07
C. 14
O. 2L
O, S0
0,39
C. 48
O, 59

HoTES!

0 TeBULAR DISLHARGES
EFROM TOC TEGHRICAL
MOTE - BEHGINERZ MG
UG-20 3 Fas 10-t1




RAYMOND KEYES ENGINEERS,

CONSULTING ETE EMGINEERST

__ProEcT. CROOSOGATES  COMBLRY
OCATION GUILDERLAND, .. o Py 8
TYPE OF CALCULATION AFTEE DEVELDFME.HT ______

B-we. INFLow dvpreszard { Cus ¢ RBRULAR M‘ETHO'D

26 ACTRBAMAGE AREA To TETENTION Powb No. |

P.C.

JoB NO.ZEZE
DATE. S -3 -T2
SHEET 42 op /23
COMPUTED 8BY J;/_E-E‘.

cHEckep py-2it

z 'cﬁml.u;ag EI.F.E.M-,_,,:_ 11-11=an ____'5______ G e
L Time Te = ons pA= Q.197 _ HY:-EDE.WH e _ e
e _RES, T= = .00 2oz &. 8B { (C.FD) . - H':TE'%- A
. _B.oo .00 D lee . LD s S e
__.. B.2% Ly = 0.,0%% . ® TamuLaR mﬁ-:HnEﬁE‘:
. 850 O35 Q.0 ¢ | Frow Toe TEHMCAL
_____ 8.5 C.90 O .| 4 _ HOTE- ENaNERRZING
9,00 L7o o.,27 . VD20 Rga 10 -t
9,25 210 0.43 ' i
i . Ak 315 0.6O0 .
- % - 4.80 0,77 i o
i looo. Bao 0,94 .
. lors 120 |, &7 _
T 840 | .50
o HoTs. . V2.50 2,00
i Yoo 1o 72,61
S kes | 2o %, bl -
CoLso 2520 5.65
AR 1 Py - S |- "> § o 0,872
\z2.00 B | 48, 986
1225 26,10 Y- A
L. 1’5o 21850 44,5¢
L. y2ae 19340 320,924
o Mo 34560 .24
325 7,70 15,63
___ B0 14%0 i1.9%2
. 1215 __@olo g 7). _
- 400 __Sodo 8 .06 ] .
i 14,25 4370, ¢ .4__.9.9__' _ i} S
| 41 Bpdo | 5..82. Sl
| imeo om0 -} ZBY 12N
LiBEs BZac: i _1_______#_54} AN ___j_. -
ASBO-. - Baoo- -l L Y o 4 5 2 LN B




RAYMOND KEYES ENGINEERS,

COMBLLTING BITE ENGINEERS

PROJECT.__CROSSEATES  COMBLER g
IOCATION GUILDERLAKD, .. NN
TYPE OF CALCULATION AFTER DEVEL.:JPMEHT
1o ~2. THFLOWS dvrrosazaPr | { Cwebd) REBULAR METH:ID

176 ke PROWAGE  AREA TO PETENTION POHD Ho. |

P.C.

jor N ZEDE
DATE_9-30-7h |
SHEET 42 of /03
COMPUTED BT:JE/_:E_E

cHEckep sy P

©

[Ty ="
Te =075 .

=)
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STorM "TTRAINLGE  ~WATELSHED dHﬂRMTE,E'.ﬂTI-c.ﬁ

24.2 Ac. TORAIHALSE

Masrs, THinoes

PRSI (P 280
Ete, R.o, = P+.85 = 0,39

(e-2m?
_ B, B, - Tt -85 . = 0,79

- - L) L
e - leTe R.o. = v+gs . = [/ ,Oo9
- Lo-pay - ;
TEYR, '.O, % P55, = 1,47

- ’ - . L e - — CP— .?5-)2 -

AooNR R.o,F = 55 ~- . = 2.16

ARES To DETENTION POND NeZAf2Bcneexen py.

JoB NO.ZBSS
DATE 522775
SMEET 2% ofF £0=

COMPUTED a'r:J_E/e.E:E
M

ARES = 24.3 Acwmes o oaa g,q H-. S

_. . N = G3Ae - R — __ i
T2 Z.8% e EZE P e "::':'5'-6#4 BAIMFALL i WEHES Fom
P = 7o 2,5,10, -zse 00 W, STeRM FREQUEHLY

_ . ‘F-'“__' = 4,15 CeLuRLE HEs __lr-LT'E-zvnr_a oseR A P4 Houm
T = & o m:za-rmu'. Fiem TEcHMICOL PAiPER 'H:_»-dﬂ
oo ° 5.90 MET 1861 . e i

. -T_a, = O: 50 -
T~ = 0.00

BB 15 = 57233 vwmere CwT GB.G

| ;r.l-;E'E‘.E; T=2.8552577%

WHERE. P = 370,52 57733

WHEZE P< 425 E:n":- T4

| éémﬁé;' P 490,%:5,775%

_WHERE F" ’5-?455'5'-5725?




RAYMOND KEYES ENGINEERS, P.C.

o _progect. O ROSSGCATES _Cﬂ MPLEY . __ 0B No. 2835
ocaTioN Gui LD ERLAND N Y . DATE .S-32~72.
TYPE OF CALCULATION AFTERE - EVELOP MENT SHEET £7 oF /43

2 YE |NFLow HYUROGRAPH {CN=BYTARULAE METHOD COMPUTED BYJE/E.E

24,% Ac DRAINAGE ABEA Te DETENTION FPe D Mo 22628 cypexen sy M

. “ies cro. i85 inELow
TIME  Tc =050 DA-o.0%e Li(EE  HypROoGEATH
HES Ty 000 Ro.=03% & (¢ F.S) NOTES:
8.05 0.0 .05 OL.000 0.000 .
B8.25 ©.25 0-000 o004 @ TABULAZ DEeHARSE:
E.50 Q.20 o000  &.007] FizoM To¢ TESHHICAL
8.715 \, o0 c.0ol 001G MOTE- BExsNEERNA
2, 00 2.00 0.002 ©O.on%  UD-20;pgs: 1-8
325 2.05 o000 0049
: 9,50 4.45 0.007 0. 068
2,15 5.25 o018 0. OS¢
. Vo,00 o >0 ~czy O NG
10.25 .8e “ eeZS 45
B 10,50 10, & - 6.036° 0. (O
_ . 10,15 1280 2,04 O.75%
Lo 18 0.6 0. 328
.25 7480 0.8 0. 447
I}, 5o 4020 o1l 0,705
it 75 15160 OB 2.475
280 o0 0. 734 b l6H
12,26 = 42150 - 0.6 1072
12,50 Plol O 0.08 4 852
12,75 =200 [ 3.55%
3,00 iol.80 I, 3% 7.0%7
12,25 76,20 [ 4] 2.5 40
BSo .. 020 L4¢ 7.353%
1275 51,50 _ .56 7263
hoo | ko - .54 2207
_— 14,25 40,80 5% 7.164
S 14.50 =146 (.5 7.1%4
14.75 Foo | .59 7. {08
15,00 - 290 LGo 2.08677
L 1528 BORO - . 62 7.072




RAYMOND KEYES ENGINEERS, P.C. .

COMNIULTIMNG BITE EMGIMEERS

Frosict C ROSSGATES CompeL B
locatioNn Gul LD ERLAND N Y .
TYPE OF CALCULATION AFTER bEUE‘.Lﬂ'PMEMT

5 YE (NFLow HYPEOGRAPH (CN@JTABULAE METHOD
€45 Ac DRAINAGE Aeehd To DETENTION Foeup No.2aéze

Jo8 wo 28325
DATE. .2 302772
SHEET S5Z or /03
COMPUTED BY JE/EE
cHEckep BY <M

. "“_."f'5;.5ﬂ'"

%ﬁ —— — —
. - Ples cre. §485e nrow
' TiMmE Tc =080 D A:0.638 LS Egg HYDREOGRAPH
HE S T1 020 L o.=01 °8& (¢.F.S) NOTE S
- B.00 .06 o, 0BO 0.000 0,000 ,
5.25 .25 Q.000 0007 (D TABULAZ DECHARGE:
8.50 .50 0.0 00 C.eis Fizowl Tor TECHMIZAL
_ &.715 \. o0 2.002 0.0%2 HNOoTE- ErsNEERNS
8 o0 2.00 o008 0, 064 UD-20; pgs 1-8
925 3, 05 o006 2,060
9,50 4.5 o014 0038
z 2.15 5. 25 0.02% OHTS .
10,00 laBo .03 220
10.25 1.E0 0.046 0,280
_ 10,50 0,20 6.664 0379
10,75 IRao 0083 0.5 60
U | WY &y Q.11 .23
.25 24.80 014 0, BB
i i, 5o 4az2o 20 L 40k
.75 |50 0.25 4797
‘goo 23090 0.74 12.465
2,25 427, %2 % {4,162
: 12.50 2l 20 . ES .54
12,75 1 EPhi0 722 Too7
5 12, ¢c0 1ol Bo 7 4 5514
1225 7630 YR 4209
1350 020 2724 4549
12,75 51,50 787 47345
Mg.oo . 470 7.58 4,221
14,25 4080 799 4154
14.50 =740 796  4.082
i4.75 SEeo 20% 4040
[5.0¢ - 3250 2,07 Lo07
15.25 ot 204 -. 2955
bome 2910 Y D08 T B.ASD

- e LS



RAYMOND KEYES ENGINEERS, P.C.

. CONOULTING BEITE ENNGINEERE

--------------- prosecT—C ROSSGATES ComPLER toe No. 2825
weation GulLDERLAND ;, N Y pATE S-30779
TYPE OF CALCULATION ARTER DeEVELOPMENT SHEET 59 oF /03

10 Y2 (NFLow HYDROGRAPH (CN=3HTABULAE METHOD COMPUTED BY./S/S4
242 Ac DRPAINAGE AREA To DETENTION PenD No.2a:28 cueexep sy M

. Wes cre. 80 InrLow.
TIME  Te 050 DA ©.088 Bilfg% HYDROGEAPH

Hiz3S T 080 PEo.=to09 M Rgv {C.F. %) NOTES:
B.os O.06 o.0%) G.000 O.Cco0 _

8,25 .25 ' O 000 G010 (D TABULAT DiscHARS!
E.50 SO 0.000 O 021 Freowt Tor TECHHIZA.
E.75 .o0 0. 002 043 NOTE- ErsHEERMN
9. o0 7-00 0, 806 & 0BS ue-20; Pgs- -8
5 25 3,05 aXelk ~ 137

9, 50 445 o Rali> . 19]

2.75 5.25 MLOBD OZET

. o000 30 0.04% 0. 204

0. 258 1Eo 0,060 03635

10,50 10,20 A0F D oS1s

075 2.8 0 s. 107 O.6PZ

1. &0 Byl S dde & BAD

iLZ5 74,80 ' S0 [ Zila

11, B 4070 e, .Soz4

.75 |51 L0 o 47 6144

12.00 090 [N=Xd 17196

12,25 423,720 .79 9 487

12.50 Zlol .20 “.50 13,3272

2.7 {200 7.%9 9.5¢5

12,00 lolL8o B2 1.523

2,25 76.30 355 6. 706

12,50 L0 370 G, 190

13.75 5150 _ 2,80 RSS!

M.co 4410 2,87 5,720

14.2% 4080 3,93 5619

14.50 27,45 2 OR 5528

(4,75 oo 4.0) 5.459

(5,00 290 4.05 5.412

t5.25 =211~ B 4.08 5.342

As.50 7o M &0 5304




gt

RAYMOND KEYES ENGINEERS, P.C.

CONSULTING BITE ENGINEERS

rroJEcT (O RPOSSGATES | C'PMF'_ LEA
weatioh G LDERLAND, N Y
TYPE OF CALCULATION AFTERZ DEVELOFMENT

25 YZ iNFLOw HYDROGRAPH (CN=24TABULAR METHOD
742 Ac DRAINAGE AREA To DETENTION Peup No.2ize

JoB wo. Z282& .
-DATE 2-30-72 _

. SHEET &2 op 103
COMPUTED BY JE/EF_

CHECKED BY '™

. “es  cre. s e NFLow
TIME Tc =050 D.A=0.028 E3 3% HYDEOGRAPH |
HZ S T1 2000 PRo.=\L4s SHREY (¢, F %) NOTES
J.0& o.o6 .0 57T O.C00 0, 000 )
8.25 o.2% | 0.000  0.0l4 © TaBuLaE DrcHaBat:
E.50 .50 0.600 a. 028 FrzoM To¢ TECHHICAL
g.15 lLoo 0.00% . 060 HNOTE- BHSIMNZERHS,
3, 00 2.00 o008 O, UD-20] pgss -8
225 3, 05 &.015 o, A8 : '
9, 50 4.5 0.0k 026 |
2,75 525 p.c:rd.! 0.338
. lo.oe (o> 0.05% o415
10,25 Eo . CH] 0,522
10,50 10,20 0.108 o102
1035 280 0.145 .53
- oo 1B o 0.190 1.214
iLE€8 24,80 0.2 [.6GD
i, o 4020 0. 56 2. 624
.15 1510 O. ¢4 9.217
12.00 =090 .37 2L 485
12,25 AT 50 2.757 26,555
12,50 20150 2.32 18114
; 12,75 {2,600 305 172.979
8,00 lol.80 4,24 10099
? 13,25 76305 4.6} B.S77
13,50 EOB0 4717 &.168 |
13,75 51,50 4.87 7784
4.co 44,70 4.95 1479
14,25 4080 £.01 738
14,50 27,40 5,00 7176
! (4,75 2800 510 1.080 N
-? 5. 00 22 50 G, 14 2001 -
15,25 0,50 57 6 B
i858 29,00 ¥ '

.84k




RAYMOND KEYES ENGINEERS, P.C.

CoNILILTIMG SITE EMNGHWEERD

. rroJEcT .  ROSSGATES OG'MF'LEX_
SE— LOCATION- (B u LD ER LAND , NY |
TYPE OF CALCULATION - AFTER DEVELOP MENT

100 Y jNFLow HYPROGRAFH (N2 TABULAR METHOD
242 Ac DRAINAGE AEl To DETENTION PenD No.2acee

Jos Ko 28328
DATE S-3&=75
SHEETY &/ pE /¢33
COMPUTED BY JS//2£

CHECKED BY /M

.14

. Hes  crs. 3R inFlows
TiME Te = %o DA =003 Eg‘lﬁg; HYPECGEAFPH _
.. _HBS Tr 200p RoO.2216 3IGEE (¢, F <) NOTES!
. .00 o.en £.0B7 0,000 000 .
5,25 e.2% 00060 C.02] D TABULAZ DEcyHaBsEs
8.50 0.0 o.000  0.04] Flzom TE¢ TECHNICAL
8.15 \. oo o008 0,087 MOTE- EreilEERHA
9, 00 200 0.0 O B0 UB-20; pges 1-2
2 25 3.05 a6.022 0272
3,50 445 c.038 0.278
2.75 5,75 059 0. 490
10.00 {n50 0.0685 OS5
10.25 1Eo o 6 0623
10,50 10, 50 . Bt 0. 706
10,75 250 66T 224
) T ¥ e 0.£3 570
E25 4.0 0. 52 Z.004
Il, Bo 4020 0. lola 2.694
[y = 15140 l, 06 4,357
2,00 oo 2.0% 14463
2,25 427,50 450 35559
12.50 2l B0 470 39760
12.7% {00 5,24 207806
18,00 lolBe 578 IB.262
12,25 76,30 . 08 14429
250 . EBO 629 12,540
12,75 51,50 G.40 11.345
.o i G.48 10. 704
14,25 4080 6.54 10.206
4.5 2740 (.55 3. 930
(4,75 2500 6.64 D077
5.00 27 B0 C.GB 6. 550
. 1525 K0 6.7 2.408
. 1580 29,10 &, 127




RAYMOND KEYES ENGINEERS, P.C.

COMIULTING S5iTE ENGIMEERS

FROJECT CLROBSALATES . . ComPLEY -
LOCATION _ ..&Li\LJi::EE.Lb-HQ TR ~ V. AN
TYPE OF CALCULATION AFTERE. TEVELDPMEWMT _
A . DTCRAAE “VolUMEg
TETENRTION FPoarp Mo, ZA {ZE:

sTozass Vomms

JOB No . 2BZE..
S=30- Fo

DATE

SHEET .44~ OF.I03_
COMPUTED n'r;_;.’[gE

cHECKED BY-~1T1.

. el

ELEW. A A AIEE&E PEPTH | voLUME {a‘ﬁﬁ_lc fE.F (aczE FEET)
256 23, 000 . S
| 25,500 4 Slhooo | 5looof 1.17
_. 258 28, 000 _ . N
40, 300 Z Bo,eoo l 1], 600] 5,00
260 57,cco0
62,000 2 124, con | 255 oo
___. 262 71,400
R . 27 8eco | 2 V\95, 600 | 451,200
. 24 f‘24‘, 200 o .
e 137,100 | Z 274,200 725, 400
L Re6 if0,000




RAYMOND KEYES ENGINEERS., P.C.

CONIULTING SITE ENGINEERS

prosict CROSSEATED CoMPLEX JoB No. 2858
T TUTIOCATION TG UL DER LAND ML Y DATE S-36-7
TYPE OF CALcULATION AFTER DEVELOPMENT SHEET 63 gf /03
ELEVATIco N ~ SIORAGE CuRVE _ COMPUTED sYiS/E2
DETENTION FoND No. ZA$ZE cHECKED ay I
~
l—
[i1)
T
L
w204
e
U
<4
S S
®
15k
4
(v
0
'—-
0

1t

ACCUMULATED
m
I




CONSULTING SITE EMGIMNEERS

rrouEcT CROSSGATES Comp L EN.
tocaTioN. GU ILDERLAND , - N.Y.
TYPE OF CALCULATION AFTER TeVELOPMENT
ELEVATION- PISCHARGE CUBVE-IZ'CM.P
PDETENTION Ponb No.Zaczs

RAYMOND KEYES ENGINEERS, P.C.

108 no. 2828
DATE 5-30-7%

SHEET &4 ofF i10>
COMPUTIED BYJS-/ e

cHECKED Y <11

18,6 —

2.5

t A

-
ot

561

R

Z5-t=

a

e,

| 255
T vaTion




RAYMONO KEYES ENGINEERS, P.C.
. COMSULTING SITE EMNGINEERS

——— - PROJECT CE OSSGATEDS  COMPLEX : JOB NO.ZE™E,
LOCATION: _GU\LDERLAND, = P ' DATE: $-35-79
TYPE OF CALCUL ATION: : SHEET ¢ < OF jo3

WORIING CURVE COMPUTED BYJS/PE
AFTER PDEVELEPMENT
FOrm e TemTioN _PoOnND Mo 28t28- 12" c Mp, mscHapee  CHECKED 8Y 207
TAILWATER ELEV. = _w. 4.
i DISC. STORAGE FOR 4t=0-25 HeS,
ELEY. o S, e /2 S, /AL S2/Ab+ O f2
(FT) CFs Ac. Ft. |CFS-HRS. CF8 cEg CFs
256,00 0.0 0,00 0.0 0.0 . 0.0 0.0
256,50 1.3 0.25 3.0 0.7 12.0 12.7
257,00 2.5 0.50 6.1 1.3 24. 4 25,7
257,50 3.7 0.82 8.9 1.9 39.6 41.5
258,00 4.7 1.20 14,5 2.4 58.0 60.4
] 258.50 5.5 1.63 19.7 2.8 78.8 81.6
259.00 5.3 2,12 25,7 3.2 102.8 106.0
., 259,50 6.9 2,60 31.5 3.5 126.0 125.5
260.00 7.5 3,15 38.1 3.8 152.4 156.2
: 260,50 g.0 3.70 44,8 2.0 179.2 183,2
261.50 9.0 5,05 61,1, 4.5 244.4 248.9
262.00 9.5 5.85 70.8 4.3 283.2 288.0
262,50 9.8 6.80 §2.3 4.9 329.2 334.1
263.00 10,3 7.88 95.3. 5.2 381.2 386,12
263.50 10.6 9,12 110.4 5.3 441.6 446.9
I 264.00 10.9 10.38 ]125.6 5.5 502.4 507.9  §
264,50 11.2  11.%0 144,0 5.6 576.0 581.6
265.00 11,5 13.42 162.4 5.8 649.6 655, 4
265,50 11.8  14.95 180.9 5,9 723.6 729,5
l 266,00 I2.1 16.85 | 203.9 5.1 815.6 821.7
. !




(B

FRGJECT
LDCETEOH

LRSS GATE S

..ﬁ-q-JJ.I!_'EZ'E'E"-L.tb--‘l----lt-'-'ll e

_I'-_'l-___'-—“'__"_==

TME
HRS.

RAYMOND KEYES ENGINEERS, P.C.

CONSULTING BITE ENGINEERS

| el B s

SIoRLMNE

I
C. S,

I

.7 O,

o

C.F D

CoFLE-K

= 4
TYPE OF CALCULATION AFTER PEVELC:F‘-‘MEHT
2 YE, FLOOD WRouUTiMG~ 742 ARE VRAINALE dIZE.&.

- T PETENTION POND neo2aia(STORAGE. (HReamon METHOD )

0B No.ZD25
PATE 2=30—=72
SHEET <& OF /2%

COMPUTED BYJ?EE_

CHECKED aY -

S UTELSW

=¥

TME

VR FLGw

HZ%.

1
C-FD.

o

L.E9,

STOEHEE
Pefugt %%,

e.Fa.

E!JT'FLG‘W‘
Doy
. F5,

#

——— = —— 1
— ]

£.00
| B25
&.50
Bas
9,00
928
laso
2.75
I.DLG::;
ID--ZE
I0ED

_10#6

L ool

oo
&, 0ol
N laty
O Cile
0.0%%
0.049
6,069
. 090
Ot le

O 145

1202
i W Lot 14
o.01 7%
o024
0.04

0.05%

0. 082

0.106

10151

O.166
ohLT
0.290

0.388

) *’-':.’- 57¢

- .__‘___ -

ﬂ|5@5

s.c02
0.008 |
o0
.ol |
GJﬁE
L A
o408
o264
AN R
R NE- S
oo 4
Wiod
.23716
E_-Ei{

HEE

S S B

e W R 43

b ot Wl o

| o ot

£.ES,
Voo Wun Y ¥ s
Lot
oot

o, e e

Fu g o RN

OO

e W LN

F Was iy XN

11,15
12.00
1225

12RO
2%
¥3.00
1325
\3.50
N

1400

14,25

14.50| 2,
[147%
CVeeo

lizzs

_L__J

: _16501

2425
& 168
207

4852

% 55%

LB

2. 540

2.35%

4297

{6,594

5.9%06
4,703
3,195
7.689
2447
7.208
2233
72183
7 149

7.2

12.008
|e.0800

S leoe

1.161
3,602 E
M1.626

oo

Z1.290

Zi. 895
zz.1o%
7eERE
72 370
22.260
22 2\
L2250
22106

2Z.072

2174

0. 73%
1.'530
1155
.58l
7.09%
Zz.145
2176
Z. 185
AL
2192
ZA58
Z.i82

2. 174

Z.les

2150




RAYMOND KEYES ENGINEERS, P.C.

CONEBLLTING SITE ENGINEERS

08 NO.ZE2S
DATE _$-30-7%

SHEET <7 of 103,
COMPUTED BYJS/,E-E"

CHECKED BY M.

FROJECT. ..

LOCATION £|LJ1I-1:=EEL¢-H1::, _ H‘:r'_
TYPE OF CALCULATION AFTER ‘PE.VEI_D‘PMEHT
5 Y2 FLOoD RouTiHa=- 724D Acee DURAINLSE A:ZE&.

TiME
e,

(Y .- L

EToRALE

1
LRSS,

£

.75,

M

£.F8.-

To DETERTION POND MNoZas(STORAGE WowaTion METHOD)

O UTFLEw]

“r
£.F5.

T

1wl FLG

HRS,.

P - .

I

gl

A

il €5,

SToRAAE

e+

nu;rFl.aw )
gory

.00
: |82
B.20
815
Q.00
.25
laso
| A

15,00

C.O000
007
ool s
e N alcAz)
0 Cha
PR atsts

0. 128

nnod
o 01|

o, 024

e.o4a

et

107
L oo

0.2 |4

D50

J1LESL

oo eé_e_r:-

o, ool
2.2l ’;_.
c:.oé‘a
e |
OB
TS B
.5 |
25
0.?45
o, n;f?ﬂ:r
| BT
V177

Z2.364

2,267

P

OO0E

Jjoe5h

S0
CLoDE

Omod

c:uc_iﬂ&
ErP ey

2.00-0

8,8
L P

. {27

o5

...__‘r._.J. _:

115

1225

1250
1275
13,00
13.25
1350
13775

14,00

1425

14.50] 4.

sl 4,

1500

28051

1 8.656]

13514

4165
<. 694
7,007

C 54

11,929
8.35 |
6.26]
5,212
AT729
4.457
4,293
4,188
4 HB
4061

4,024

|4ce42

LES,
4. 14‘5

2. 024
85428
AD. 240
4'-#.1_‘# 4
44.507
454472
Ao OV B
46,272
40602
44,750
G BT |
4;&75

46872

£8%, |
| 423
2.515
2,289
=27
a.'ré-é I
2.864
2901 |
=539
2.0 28
3,970
278
'5-582
5*&5_4.
5#354

2983




RAYMOND KEYES ENGINEERS, F‘ C.

CoONAULTING STTE ENGIMEFRES

PROJECT . CROSSHATEDS | ZomPLEX - 08 n0.ZE2S __
WOCATION SUILPERLaWT?, | W™ DATE S -35-7S

TYPE OF CALCULATION AFTER DPEVELOFRPMEWT .
10 Y2, FLooh =ouTiMa- 7425 acee PRAIHASE AREA
TO DETEMTION POND Maica(STDRAGE. hWpicaTion METHOD)

SHEET <X Qpr 703
COMPUTED BY_J_E_:-/EE

CHECKED BY - =M

Lem—

e | IREES™ I spese | ourrow|mme | 1R TREYY [ orpsse [sutrLow
wes.| I T Pl op |ws.| I T _[*e%| o,
C.FS. | 2v8 ¢.F%. | C.FS. £-rS |laES.| 259 | O.E8
_ £.00]|0.000 o uwasle 744 N B
B _ 0.005 lo.cet joosl _ JILST 19,464 (1924
_ lees|locio]| 4 D [TX-" Nie A i-1-3 U R B
C.0lk lo.oeo |00 | - {8.340 (25 . 8781=.212
250|002 | ' o |hees|io482) .
0057 |o.omc |ocor | e40% |49 007) 4, 097
E 8715|0047 _ - el 13227
o 1.1 L loeeelonit oo (A5 e 830 4487
i aesloots| | 0 pewmiesest . 1 1 .
e ] |23 lo.zis |o.ozz B.864 |Co.4d4ll4 102
e a2 | 027 V. heepl 75331 | o
. 0. 164 |pans |o.one T2 o2.Bea|4192
. |esojo.19]1 13,25 &.708 _
L 10219 lomeg |opes CASL g h2e| 4850
| 5,75 |0.247 18.50| 6.196
_ ] o 10276 \onme (o078 €, 064 a2z |4.90)
w.oo| 0.204 | _ 1375 | 5.03! _ |
o {0344 |1 525 |oaos | 3,826 |66 657 | 492
- oeslozse | |  ldeo|570 | . 1 ] .
. N4 |Lzes o140 {5670 (67391 {4.964
] weolo.si5 | | o azs|seio)
| | |2599ea |ouet ) _ | . 5574 168001 §-957
o hemm|oes? . geofs 528 o b
L i |0186 2827 |ogas | ] | |5494 lepseslnoot
ool OBRS | _o nsjB4s59) ) )L
L0533 aenz lemar | ) |5436 [68938 is.022
e westi-2i6 1 4 4. eeesis4iz | |
. ]iL570 __fi-___gi:ji ©/4ES - 5—3‘?? 65,2931 8.036
SN (Y 5-"c1 057728 [N DRSRURIN TSN [ -2-3 F=71-1 -3 I T
IETNT W SO ¥ 5 5.1@__9_&85'&_ | ﬁ,io‘f 190,104 {5006
U uwaslendd) S ___l__..__f_i__ 1650|smm@ |0 . | D




RAYMOND KEYES ENGINEERS,

CONSULTING BITE ENGINEERS

P.C.

0B No. 2025 .
DATE_£-20-79

SHEET .<7. or /03
COMPUTED BYJs/@2

. PROJECT. CROSSEHEATES Lol X
LOCATION ~ catiLpElowis, I = P A
TYPE OF CALCULATION AFTER 'DE.VEL.DPMEHT

25 Y&, FLOOD RouTiHa- 242 Acee URANALE AZEA.

o DETEMTION POMD MNalis(STORAGE WWpication METHOR) cHecrep gy 3T
TIME INELO~ |gppase GUT‘F-L;:[_T[MEF "HF\'G\": Famaaa BUTFLOW
wes | I T P o |wst T I %% o,
LFS. | c¥d | CES | £¥6, CRe | 0.F3. | cF2. | C.F8,
g.00]0.000 o Conasl el AR R B
CoCT jooo (ool - 351 e H507 ‘Z-EE‘{-
qgesloci4 | ] . |heeo|2n48s] | )
0.0%0 ooz |00os| 25020l 49.242)40 0
_ |»=o|0.028 L |eas 26558 A
g 04L peer |ooo 273535)61.068|4.9671
lgasic.o60 2ol 4
RN I 0.0%] |lonez |owoib _ U5 547 1B.car | 2366
' a.00] 0121 | Cohemmi2erel ) L
.. oo 155 o299 |o.oae 539 34,221 {5 580
_____ 9.2% {O. [BB | C lBoojieods |
o D.449 0110 10,073 | . 12953 |[Aajds|BTNS
__ |asojb2el iz25| 8.927 ) |
. _ 0. 300 (paz [eose 8.554 |ao.aeq | B.608
575 |0- 228 . Ais!
[ 0753 (1294 |ovies 1982 pa.fbz |5.879
_ |opoi{tndis _ ' o 7.784
0469 |Laco |lolag 1.¢3Z 94,915 15,9257
10,25 0.5242 ' : 7479 L _
_ 0.2 12218 |oz1a _ 7299 |a6.277 15984
105D 0,702 : A -3 ,
0.817 gezlozan | 1 .. . 2247 9140l 6026
. pers|0.931} | igmo] 170 |
b s o3 eedz foxrz| L L L |7 128 apaszib.062
HLoo|l214 | - idas; RoEo| .
A0 ages logez| 1 | 7041 jasaz (6094
WS | 663 L I - . |1moe} 7.001 . - 5
2149 (375 lo.es3 | 6. 048 moe;,i G122
T _hwso ﬂ.éir?f?_ e el et | |
I 15.9%¢6 | wepss | 1iaz | ot le2sg lioman |ezsz | x
’ TR 92!2 ",.5__4;__ I B BRI [y - {o:z-m I




RAYMOND KEYES ENGINEERS, P.C.
COMNEBULTING SITE E-I;'IGINEERE.
FROJECT _ _ RO SATES _ OformiPlEXN . JjoB NO.ZD28 _ .

LOCATION SUILDERLaWD, 0 WML
" TIYPEOF CALCULATION AFTERZ PEVELOPMENT )
100 Y2, FLoob RoeuTiHG- 243 ace VRANASE ACEA

"DATE _45 -30-72
SHEEY .72 o 103
COMPUTED ar,:s/f,ra

CHECKED &y ~M

IO DETENTION FOND NMeolub(STDZAGE WDICATION METHOD )

T L INELe~  lemnonce |ourstow]mme | 1RFECY lonpse loureiow]
wes. I 1 I Pt o |wms] T | T %] o
£FS. | ero | CFD. | rEs CFS | £.FD, ] ek [ £.69.
8.00] 0000 _ _ 17514357 C R
k 0.0ii |oe1] |oocal _ 9410 ig.515|1.842
52:';- C. 021 12,00 14463 . . ]
. 031 lo.p41 {o.004 2500 V41q4a 12713
aao| & 041 o pzes 35559
0. 064 o101y |o.010 2T oo 158651 (5.217
&75|0.087 1280|3970
2127 o228 |o.o2a 23075 o2es7| 6224 |
a.00|C 186 ]| . iy VAN -T2 R SR P
0.2290.4%4 | 0,044 22D Z8 2o 29| 6.665
a.28 |0 4712 I heweoli8tee|
- 0.325 o118 |o.c3 . et 13002796 LA 1T
9.50 0,376 12,75 144729
| o434 |1o16 |oao 12485 | 2e848[1-005
5,15 10.490 12.50)12.548
_ 2:0% ses foael H-S47 Hal920 V1118
.o |0 5l 375 {1345
25775 |22 |0.206 _ ([0S |45 ,890] 1261
10.25 | 6:£3% 1400|10.704
67S 2 521 10258 10,455 145,57 |7.333%
) B0 | 0706 14.25]10.206
Loio |z27a |oass o e sz |9.398
: wors |1 224 14501 9.936 .
L 1397 j4mms 0,444 L | 982 1snam (1449
' 00| 1570 4as| 9.707 .
[ (787 5.618 |0.68] 9629 115615 | 1.4986
g .25 | 2-004 . o 15.00] 2551 _ .
[ _ 722431446 5702 247¢ ligg.100 | 7.525
o Juesolzevd ] o f . laee| 1861 _.
] 12.52¢ | 1a.210 8 . 0ae 1L sy JterlsTao
T hslaesr | | L el | -:




RAYMDND KEYES ENG]NEEFES, P.C.

GQNSULTING SITE ENGINEEHB

. proicT CEosscATES COMPLE X .
_i0CATION (B HEr'land N. Y,
TYPE OF CALCULATION A‘?‘"L'cr' -Dcu.EchPmEn'f
. HYDROLoG ICAL CLASSIFICATIONS
5.5 ACRE DEAINAGE AREA To DETENTIOM Panp Na

108 No. ZE838&
DATE =-30-7%
SHEET 7/ of 703 .
COMPUTED BY J_E/EE

CHECKED BY-—M

QLASS ACBE =
o HYDRo | &K ARE A ¢ N(A)
e OPEMN A P 7 e S04, 7
E> G G 36,6
- 14 4 29, G
_ D 80 4.9 292, O .
761, &
RESIDENTIAL A 57 (c.7 G602 .F
= 72 2.4 \B04. &
- =g 3 i 51, |
D B& = 2268 &
. WooDED AL 25 — — —
B 55 | . -~ - -
< 70 - —_ -
D |77 - - -
| BusinEss A 89 — - -
CoMMERcIAL B 92 - - -
> 25 - - .
ToT A 48,9 A4
ON = 3NZH.Z — hé.O
48,9 :
- | e [icees Ageal o N (AN
ONSTIE DEVELOPMENT | 98 | 7.9 | 774.2
-‘,-_,-EDHQNED o N = Zwzb.2 +7774.,2 _ &5, 0

6B, 7

—_— 485 + 1.9

e



RAYMOND KEYES ENGINEERS, P.C.

CONBULTIMNG BITE ENGINEERS .
PROJECT . CROSSCRATES = CoomMPLa X . 08 NO.ZESE
WOCATION <RuilBRLaND; . . fwlM_ " DATE_S-32-79
TYPE OF CALCULATION “AFTER "TRVELSPHMENT & SHEET Z2- Dk /03
STEORM TTORAIMAGE  ~WATERSHED CHARACTERISTS COMPUTED a?:‘ﬁ/ﬁ‘-’
5.8 AcoRsinasE ABES TO PETENTION POND No.S cHeckep ar .
e — F——— —_———— e =
LREDL = BB AcmEs = 0089 59 Mi oo i e
_ e = 9.0 I R S
| L = .85 - ~ARERR P 8 TRSIEW RalHFaL- (W IHWRES R
Fe = B7e ‘2355'-::;"'2_5.4;:‘ 100 YR, BTERM FRERUENSY _ _.
e = 4. 25 -_zu_q;};-;m..g _IHTERvALL ouER & ZA HouR
_. Tye, = 4 a5 til;:a.-r_-._gu_. FRoM TEeHWEaL TAPER Ha 40
L . Fh-;n = 5.90 ",Hb'-'r":-"mi:!- . Cem .
S Te = O.75 Sl
o T = 0. 00 -

‘._'"}" 1=% - 10 = 54—-4%5'-WHE.=E. Crd = %

Mas<, TRimoEsE

. _———. = - . - - - . .. EP-'?EI:"I _ . .
EYe. R.o.= Tet.65 . T O.B9 WHERE P=Z.856344%

o (P- 28)2
: SYe, 2o, = .65

. {'r.p_' %')"2
Y & YR, B.o, = T Fxes . = 1.49

- L P-28Y | .
TS YR, B, = Bres - = Les. | wHeme Pe490,%:4,492

AOETE .o, ® - P49

= LO8 WHERE P = 31D 524452

WRBERZE P «4.25 924453

_wMeRE  P=SAD0544%




RAYMOND KEYES ENGINEERS, P.C.

CONERLUILTING E[TE ENGINEERS

JOB NO. ZEDE
DATE S-30-7%

SHEET 73 g /03
COMPUTED av_-!ﬁfeﬁ&

FROJECT LomPLmst -
LOCATION ﬁJ!LE‘JEEL&I-l‘D-‘ Lt A :
" TYPE OF CALCULATION &FTER DEVELGFMEHT
2 Ye. INFLaw WNpzoezaPd  ( Cw=()hEdlaR METHoD
BEBATRAMNAGE AREA To TETENTION Porp Na. 3

CROCSEATED

CHECKED By

. BO.00

A,

= _?;H 0 : : — o
- ([N o = T L= Lory
TiME Te = O15 =¥ D.aéé HYTRO&RAPH .
_ W2 Tr = 0.00 B.0f 0,59 L ees) MNOTES:
B} 3.00 Q.00 O0.0%2 - T-¥ .1 . .
—. B.2Z5 O o.0085 ) TeBuLLE PIECHARAES
.50 C.B5 o0\ 8 FRSM TS TECHHC AL
8.7% C.90 o.047 HOTE - EN&INEEZ NG
B} .00 170 ©.089 UD-20 3 Faa 10 - 11
3.25 110 .04 - '
Q.50 275 2.9 6
275 4.80 0.25|
10,00 5.80 0. RO
. lpes 120 0, 282
., 10,50 240 o 492
_o1s 12,50 0. LS5
\Loo T g ls 0.874
L2 72,90 1.199
VLEOD AE X0 1,848
3= 2o o 6,812
12.00 BOGIC | & O28
1225 D64, 1o 18, 065
1250 27850 | 4.58%
oy = 193,40 VO ET |
L IR0 124,60 T. 045 i
S - =t 5770 =1 e
250 4,50 3,901
L B15 _ e0T0 2,178
14,00 50 40 2.625
1475 A7 2.286
5 1450 a5 4o 2.0 63
. Mas 2L A0 | S0k
L 1Boo 3dlo 1. 786
T |- 22.00 _ | : .7
S =Y. *a L LLET




RAYMOND KEYES ENGINEERS, P.C.

CONSULTING BITE ENGINEERS
PROJECT CREODSGATED CompPLE® 7 . 108 ko, TEDD .
LOCATION AUILDERLAHD, Lt f DATE %-30-72
TYPE OF CALCULATION AFTEE @ DEVELOPRMERNT SHEET 74 of /O3
B wa. INELow WNprosward  { Cwies) hEdla? METHOD COMPUTED BYJs/2€
BeEALTPROHAGE AZEA To DETENTION Poup oD cHECckEn By M
CamM © — - — -
(I8 r.Ea. Vi L eras
TirMe T =005 DA.T 8,089 HYDROGZAPH . oL
s, T = ©.0D g0z .08 {.-:._I,_%B.} WOoOTES:
- RaNale oD £.0%0p C.000
5.2 o ' =No ) Y3 @ TeBULAR DIBCHABAES
g,.50 -0.35 SO‘E‘,AT- o THe TECHMCAL
8,1% 0.90 o, 08 % HMOTE - EWaHEEZING
2.00 .70 0163 VP 205 e 16 =1
9.25 T 0258
QS0 315 0.25%
1% 4.80 ] 0,460
10,00 5.90 : 566
10.25 130 ~740
10,50 840 oot
T I 2. 50 S LG8
\\L.oo [ %= Lo
1L25 7290 Z L5
i1.50 2530 3, 2540
L5 130,10 - 12470
12.00 Ao O 7832340
1225 d.lo 34895
} 1250 21850 | 0 094
1275 193,40 (8537
00 13460 (2,501
.25 =770 0565
13,50 74,50 7 (41
=4~ &0 ] 5.88 o
14.00 5040 4 gzl
425 | 4370 4,185
| AB0 29,40 3,776
1475 26,40 3485
i [=Ta'e 24,10 3.2068
. E2s oo .. 3,067

1550 30,00 L A B




FROSECT

RAYMOND KEYES ENGINEERS,

CROSSAATES

LOCATION GUILDERLAMD, :
TYPE OF CALCULATION &HFTERE DEVELDFMEHT

1O wi. INFLow HYpzoazapd { CM=06%) TRedlaE METHOD

CONBLLTIMNG EITE ENSGINEERS

COMPLEA _
L T A0

AL DRANAGE  AZEA Te TE{EHTION TPoub No. D

camM [0} '
[ -0 - A o= P
TiIrME Te = 05 TA.T 0,289
HEZS. Tr = O.00 2.0z .49 .
B.o0 .00 o127
_ 8,25 .15 '
£.50 O. 25
8.7% Q.80
Q.00 1.70
9,25 2.70
50 o5
Q.75 4. 80
10,00 5.90
. 10.2% 130
A Te X" S 40
B} Ty 1 2. 50
_ (RN als] &1o
1hes 7290
1LBO e~
15 V2, 1O
12.00 B0 O
1275 2edio
1250 21850
1275 {9340
=00 13460
I3.25 91710
18,50 450
(BT15 070
14.00 Bo4A0
425 . 4370
L ¥ A4 Ap
14715, T 40
. IS oo B4 O
225 200 - | R
15580 Y

20,00

V= Lores

{C.Fe)

. L0600

2,019

0.0 44
o 14

O, el b

D, 345
0. 476
0. 60%
0. 749
0, B2 6
1, 1873
LERG
2119

7,000

A 420
. 511

28,048
A6, 209
35.3245
24.548
(7. 08”2
(2.247¢
G455
7704
b 336
5546
E.000
4.6%0
4. 328
4,06 )
3, 007

Fl_c.

JoB NoO. TEDD
BATE. S-30~ 7D
SHEET .75 of 703
COMPUTED BY-_._1§/£E
cHzekep gy oM

CHYDPREOSRSEPH

HMoTES!

() ToBULAR TISCHARAES
FrRom TS TECHHCAL
HoTE - EMaHEEZINA
UE-EO;F’:-ia (=N 1




LCOMEBULTING SITE ENGINEERS

PROJECT CEOSSGATES W COmMPLEY
— LOCATION GUILDERLAMWD, AT
TYPE OF CALCULATION A&ATFTER 'DEVEL-I:PMEHT

25 e, INFLaw Jv¥proszaPyl  { Cu=tR) RENLAR MEEHDD
SLSATDEAHNAGE AREA To TETEMHTION PouD No, 3

—— —— ————————— —_

RAYMOND KEYES ENGINEERS, P.C.

. IoB No.Z2E08
BATE .5-32:752_

SHEET 746, Qe 793
COMPUTED BY;{S}KEE

cHECKED sY...wH

(- T -
1Y - W LRSS,

—- AP Loy _
Tie Te =295 DA 0.089 HYDROoGERAPH _, . ...
_ nes, Te = 0,00 2.0z 1.8 (cFra)
.. .B.oo o.o0 O] 0000 |
. BA2B o, 15 C.0LS.
.50 O.25 0.058
8.75 .90 oD
. 9.00 (.70 284
_ .25 7o 0.450
950 375 0.626
: 9,75 A po o, 50|
.. D00 5.90 0,084
s 120 (.28
T [ -2 ~"=1 .40 l 568
. 1ons 12.50 2,080
LoD {610 2. 780
1125 290 3 B2
_Lse 25%0 5. 5%0
_ [L15 2510 217307
\2.00 e le S 075
. 1225 4o Lo, 150
1250 21850 46,468
1275 19340 L. LES
12,00 12460 2,458
12,25 170 [, 20|
1%, 50 7450 i.430
_ 1275 . &070 [0, j28
1A.00 5040 B.40G
ides __ 4%70 WAAZY
. 4s0 294 G574
- \41= 240 (b, 073
15060 24,0 5690
L 1B25 %R i £ 339
L RED 3000 Y 5. oor;,

bMoTES!

M) TeBuLaR TASCHABAES
FEoa T TECHLCAL
HOTE - EH&INEEZIME
V=20 jFgs 1o




rROJECT CROSSEATESD
LOCATION GUILDERLAWD,
T T TYPEOF CAICULATION AFTER DEVELOPMENT .

120 Y. tHFLow WYpreszaPh  { Cw=6) TREALAR METHOD

RAYMOND KEYES ENGINEERS, P.C,

| CONSLLTING SITE ENGINEERS

r.'i:‘::mm.a‘:# e

U (O

5084 DRAHAGE ARZES To TETENTION TFoWD Ne.3

LR P L eras _
HYorEooeard ..

{CrEs)

cam -
[TV -0 [ o=

TimE Te = 05 oA 0,089
WS, Tr = 0.00 2.0 2.6%5
. B.co Q.00 0. ¢34
8, 2% L

8,505 O. 35

8.7% .90

9,00 .7

9,25 7.0

950 2%

75 4. 66

10,00 5.80

1025 130

10,50 340

1oE 2.0

\Leo [b7C

AR oo

V LBOD 350

s 130,10

12,00 DOEIO

1225 =l A

1220 2iBs0

1215 192,40

.00 124,60

12.2R 70

250 T4.%0

=75 &40

14.00 BG40

1425 4370

1420 28,40

1475 e

[=Ye's! 2410

2,25 =2.00 ..
550 20,00 R

0.000,

O, CRS

0.087

- 0.210

8,397
8,630
0875
. (2o
. 377
704
2.194
7. 018
23, BSH
5.345
8229
6. 20T
71.44 8
fd. CRE
65005
451472
2417
27,804
17. 265
(4.168
{1,764
(0. 200
o, 196
5,45

7059

7,469

7. 002

J0B No. 2825
DATE 5-20-79.

SHEET .77 oF /03
COMPUTED BY JS/ 22

CHECKED py -~/

WHWoTES!: -

) TesLwaw TSHERAES
FRom Toc TEcHMCAL
HETE - EWaMERZING
UD-g0 4 Fas 10 =11



RAYMOND KEYES ENGINEERS, P.C.

CONSULTING BITE ENSINEERS .

PROJECT LR ODSGATES X ComPLeY . — Joe. HO. 2BER
WOCATION  AULDERLAWND, B 5 GO DATE_£-30-7D
TYPE DF CALCULATION AFTER DEVELOFPMEWT . SHEET .75. Qe [03.
STOBAELE “olUWES COMPUTED B¥JS/EE
TETEMTION PorlpD Ho, D CHECKED BY- M

STOR AGE Volumes

sLEV, AwEa A:E'E‘EE reeve | vorume cem) 9T | SRS
270 5,000
LB RES z 12100 | (2L 700 Z.%
e %100 '
C Fe,050 72 152100 | 278 poo .40
274 BZ400 .
- B850 z. 17500 | 456502 10.45
216 %% 100




RAYMOND KEYES ENGINEERS, P,C.

| EEMNSULTING S[TE ENGINEERS

.  PROJECT CROINEATES CormPiLEX JOB KO, 2878
e IOCATION-—- - GUILDERLAND ' MY, DATE 5-20-70
TYPE OF CALCULATION AFTER D'E.VE_I_::F*M_EHT SHEET 79 oF /03
ELEVATION - 5TOE.A¢.E__‘ C.U'E'_VE COMPUTED BY JS/EE‘
TETETENTION Pomb Ne, cHeexep gy M.
Er
P Y
b
1l
18
J ol
4]
%
w t
yt
J
o |
0
i)
1 |
g 5
E
d
A
=
| )3
2 est
yJ
iJ
4
_ i L { i f 1 i 1 I | L |
f 1o 1 212 273 e 15 276
: ™ ELE VATION (FEET)




RAYMOND KEYES ENGINEERS, P.C.

COMBULTING EITE ENSINEERS

rrROJECT CROSSGSATES GﬂMPLEX o 08 No, 2858
wcaTioN GUILDERLAND ,  AN.Y, - . DAtE S-30-79
~ TYPEOF calcutaTion AFTER DEVELOPMENT SHEET 8O op /03

ELEVATION- DISCHARGE CURVE-Z'CM.E compures BY Js /22
PeTENTIONM Ponp N 3 CHECKED gy -

5.6 '

12,5+

o
o
|

DisScHARSE (cFa)
Ln -~
o o
| !

a j ) r 1 g I 1 . [l L [l L 1
ele 275 - - 280

g__; _ | _ELEVATION__(FE ETJ L

- — PR, —_ 2 PP




Form

FROJECT :

RAYMOND KEYES ENGINEERS, P.C.

CONSULTING SITE ENGINEERS

CEOSSGATES COoOmMPLER

T TLOCATION T T Gl LD E_E..Lﬁ - D} .
TYPE OF CALCULATIGON:

WORILIN

AFTER DEVELSPMENT _ . :
DETEMTION FPOND No. D - flc.mp oiszHazet

G CURVE

JOB NG.2BSE
DATE: & -Sa~7%

SHEETE/ OF jo=
COMPUTED BY. s/e 2

CRECKED BY JM

| TAILWATER ELEV. = HLA.

DISC.

STORAGE FOR At= 0.25 HES,

ELEY. O, 5, Se/8% Se/AL+ Op/2
(FTY CFs Ac. Ft. | CFS*HRS. CFs CF&
270.00 0.0 0.00 0.0 0.0 0.0 0.0
270,50 1.3 0.65 7.9 0.7 31,56 32,3
271.00 2.5 1.32 16,0 1.3 64,0 65.3
271.50 3.7 2,08 25.2 1.9 100.8 102.7
272,00 4.7 291 35,2 2.4 140.,8 143.2
272.50 5.5 3.75 45,4 2.8 181.6 isd, 4
273,00 6,3 4.58 55.4 3.2 221.6 224.8
273.50 6.9 5.50 66,0 3.5 266.4 269,09
274.00 7.5 6. 40 77.4 3.8 209.6 313.4-
274.50 8.0 7.37 89.2 4.0 356.8 360.8
275.00 8.5 8.36 101.2 4.3 AD4.8 409.1
275,50 9.0 9,36 113.3 4.5 453.2 457.7
276,00 9.5 10,48 126.8 4.8 507.2 - 512.0




RAYMOND KEYES ENGINEERS, P.C.

COMNALLTING SITE ENGINEERS

108 NG.CDDE
DATE. . 5-30-T%
SHEET £ oF /o2

COMPUTED BTJS/EE

CHECKED ay ~M..

PROIECT CROLSDEOHATES EorFLELK
——-LOCATION &HILTERLAND, T
TYPE OF CALCULATION AVTER DEYELOPMEWMT

7 Y2, FLooD RouTiHa~ 55.8 AceE VRAINASE APEA
TO PETEMTION FORD Mo B (5ToR44E IWDIeaTion METHOD)

e NEEOw  lsmpae | ourplowmme) IR EWEWY ) sressE |autrow
wes. ! I I Powh| o |ms.| I T %% o,
CFS. | e¥®b | CFB. | oFs. lere laord. | cBa | 0.2,
&.0pj@omo W5 .62
O.cogio.cpd | 0.o00 H.420| 202200 . 814
RB25|00oR 2.00] |6.O26 :
2,0i% 0. 017 | 0,001 UL.E4 T 20959 L4693
gaso|ois 1225 1S 005
No.022|0.049 |o.oo2 16,824 52214 {2.028
815 0.047 1220| {4595
~o0Bla e o, oo8 12,355 | (u2.04i | 2.40%
3.00] 0.0D% \ 2B {027
CnT lozes |owoo9 BEBB Mee2b| .61
Q.25 | 2. 141 13,00| 7048
£ 68 |ozss [oois 60872 {77.205|2.724
aso| O 156 13251 5. i1 {a '
k| o994 | o024 4,502 |n4.080|2382
9751075 13,80 .60l
0260 jo.820 |ooad 2.540 [714.86%312.800
o.oe| 0208 _ 375 | 2.7 8
0546 (1062 |ooat | 2.50% |74.941 |2.809
10,28 | 2. 287 \dooi 7. #ZC
6437 iss2 |o.002 4641148962198
050 | 0,457 4.25| 7,285
6.574 | 2.00d o083 276 72914 127778
0% | 0655 0| Z. 0% L
0.765 | 2746 |oin ) 985 | 73181 | 2253
'Lool o B74 R T %1 R PAST12 Sy
1037 jzerz loads | ] L 846 {72,292 |2724
wesfilse] B I [1-N- =120 B R FO
O LB24 |seaslozes | | . |173t 7279 (2692
wesol L8448 | Ll igeslle7ey L
e l4320ians leked | o | L L LEEZ4 o (2658
NIS L) T7X -1} RN SRSTNUNS (N SN -~ N 7K~ F N OO SOOI SRR U




RAYMOND KEYES ENGINEERS, P.C.

SOMIULTING SITE EMNGINERRS

508 No, 2028
DATE 5-20-25
sHeeT &3 gp 43
COMPUTED BY S/2&
i

PROJECT RSB SATES CoMMPLEA
LLOCATION  _AUiLTERLaNTZ, Y
TYPE OF CALCULATION AFTER PEVELOPMEMT
A YZ. FLooe RouTiMa~ 56,5 acee VZAIHALE AFEA
T DETEMTION POND Na X (STORAGR. WrRicATiod METHOD)

CHECXED B&8Y

_m;._f LRt —EDEME.

HR%
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RAYMOND KEYES ENGINEERS, P.C.

COMNEULTING HITE ENSINETR.X

PROJECT CROLSEGATES  _COoMPLEX JoE No.ZBD8
LOCATION &AUILPERLLWD, B DATE . 5-250-7D
TYPE OF CALCULATION AFTER DEVELOPMEWT | SHEET &4 of /02
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RAYMOND KEYES ENGINEERS, P.C.
COMNSULTING BITE ENGINE-EQE -
. PROJECT EROCREATES. _ LommPLE.X jo8 Ko.ZD2S
LOCATION <&UlILDERLAWD, o P DATE .2 -Za—-75

1YPE OF CALCULATION ATTER TPEVELOSPMEWT
25 vz, FLooD RoeuTida- 56,8 ame VRANALSE mzr.:.a
TD DETENTION PORD Na 3 (STORASE. hpieamion METHOD)

SHEET &5 of fo=2
COMPUTED nnsfzp_
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FROJECT
- -LOCATION

LRSS [N TES .

RAYMOND KEYES ENGINEERS,

COMNBLLTING STE ENGINESRS

LSUILDERLEWD,

o
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.08 lo.org |eoo) So, G008 Sola|s.ze9
825 0035 te.oo| 71 44D
DOS% oot |oosd : 78207 1S [4110
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(LAl |aye |ezos .9l 20024 | 7.993
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RAYMOND KEYES ENGINEERS, P.C.

CONSULTING EITE EMGINEERS

PROJECT C'EGESEA\T BES. CEMF I_‘t':'.'>-L e JoB Na Z8 28
o _10cATION. (DL ider"lﬁhdf N. Y. ' DATE S-32-75).
TYPE OF CALCULATION Afier _Dcu,efapm&’n'f sueey §7 o /O
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RAYMOND KEYES ENGINEERS, P.C.

CONSULTING 5ITE EMSINEFRA _
PROJECT.. . (CIRra=mATES e sy 108 NO.ZBES | .
TLIOCATION CAWLGERLAMD; R N D A DATE_S-30-72
TYPE OF CALCULATION ~ - TRVELOPHMENT sHEET 8% . oF /03
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RAYMOND KEYES ENGINEERS, P.C.

I:ﬂNﬂLII.'I"’:Nﬂ SI'I"E ENMNEERS

erosct_ (CROSSGATES C‘ﬂMPLE‘x. 108 N0 28

e {YPEOF CALCULATION TEE sSHEET BT or A3
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RAYMOND KEYES ENGINEERS, P.C.

EONSULTING BITE ENGINEERS

eroseer. C ROSSGATES (CeoemPrLEw
tocation. GuUILDERLAND.,, N Y. —
ITYPE OF CALCULATION AFTEER  DeEVELOFMENT SHEET 70 oF £03

5 YE INFLow HYDPPOGRAPH (CNSIE)TABULAE METHOD COMPUTED BY J3/22
119.5 Ac DRAINAGE AReA To DETENTION P‘GQE e .-&Ai: 4= CHECKED py..- =11
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2. 00 Z.00 socg C.oo4¢ 0755 §
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13.75. 5150 3,939 4,856 27116 F3
Moo . Ao 3,958 4.004 24724 2
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PROJECT .

RAYMOND KEYES ENGINEERS, P.C.

EONBULTING BITE EHGIN‘ERﬂ

10CATION . __C-;u1 LDERLAND.

N ‘1’.'___.

108 No. 2838

DATE _S-30-7D

sHEEY .7/ o8 /93
COMPUTED BY .J E/E.E_
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.____ﬁ o5 . o060 o, 449 LT ’ [N -XeXo) -
... B, 25 _c.z-‘: 2,001 o 2 N R
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RAYMOND KEYES ENGINEERS, P.C.

CONBULTING BITE ENOINEERE

erostet.. CROSSGATES (CompPLeEw 04 No. 2535
eATioN. O utLDERLAND , . N Y . DATE 5-30-75
TYPE OF CAlculaTioNn  AFTEER DevELOPMENT sHeeT T4 oF /23
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14.75 SZ500 G.06Z (675 32,200 &
- 15.oo 7 Xot= 6004 G 670 31,070 B
.. 1525 - o850 6122 G0 29753 3
. ._15,50 _ 739l0 \ e __.6.045_  2B.7B4

e E L T TR A U Aa o R T L L AL . T R T el e O, e e




PROJECT.
.m_:mau

—--=-TYPE OF CALCULATION

RAYMOND KEYES ENGINEERS, P.C.

CONOULTING BITE ENGINETRS
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AEFETER
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100 YZ iNFLow HYDEOGRAPH (cu-m)-rmu LAR METHOD
119.9 Ac. DFAIH%E Ageh To DETEHTlau Perup No.datds cHECKED gy-IM.
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RAYMOND KEYES ENGINEERS, P.C.

CONISULTING BITE ENGINEERS

PROJECT
. LOCATION

TYPE OF CALCULATION

TETEMNTIO

L LROSSGATES ComPLEY . |
AW PERLAWD,

L SR

AFTER DEVELDPMEWT

~ Par

DTOCRAZE “VolUMES

o, 44848

JOB No. . TBZE
DATE ~T-35—7

SHEET 74 ofF 203
COMPUTED aus/gﬁ

CHECKED BY-M..

AVERALE

pePTH

SToOASE VaLQME.«;-,

AREARAD)  AREAGR uammé (-c.ﬁ‘:
224 48 000 _
m42nH0 | 2 N=F-Yulots
= PO, TO0
7,05 Z 124 100
8 73,400 )
_ 79750 | 2 | 1%9m00
- 240 Bé, 00
- : E,4%0 2 184 500
L R4T Se.500 .
= o5 120 z e h1=To
244 L1, 500

A PO
| \oBnoco ) .90
242,800 | B.5]
402200 { 9.24
587,200 | 1245
797,200 1631




COMOULTING EITE ENGINEERB

. PROJECT . . QEGEEG&TE‘E: ComMPeBxX

o _._LOCATION __ Gui'l_ﬁﬂﬁl-&%-lb T

TYPE OF CALCULATION &‘:TE."F’_ DE-VELGPME.HT
BLEVATION — STORAGE CURVE
TETENTIor oD Neo. 4AL4B

RAYMCJND KEYES. ENGINEERS, P.C.

JoB No. 28705
DATE 5 -30-7D
sHEET 7% of /03
COMPUTED BNS/EE

CHECKED gy ~M

|(. ’

Pl
u
zo

¥ T

L

™

]
. J
o .-

v

|

3

l_.

m -

T

i}

ul

}..-

|

A

3

3

- o

J

\J

<

)

- o gLEVATon (eEST)



RAYMOND KEYES ENGINEERS, P.C.

CONIULTING 5TE E.NGINEEREI

PROJSECY CEo8%58ATES COoOMPLEX

LOCATION GUILDERLAMD o

TYPE OF CALCULATION ATETER ‘DEVELDPMEHT
A LM EEL. 23580
BELEVATION - DISLHARGE AURWE .~ 20 cnr £ 238.0

DETENTIoN POND Mo, 4A ¢ 4B

0B NO.2B2O

DATE S-3n-=75

SHEET 7 ofF 703
COMPUTED BY JE/JEE‘—-

cHECKED ay M

-
-
-~
o~ -~
) P ~
Lt -~
J
il
v,
o
q..
T
i J
' al
o
L] l. 1 l [ L e I
245 250

ELEVATION (FEaT)




RAYMOND KEYES ENGINEERS, PC

CONSULTING SITE EHEIHEER$

FROJECT: CROSOGATES ComPLEX JOB NO. 2BYE
. LOCATION ﬂl—‘DEEL&HD‘ MY DATE: 5~30-7%
TYPE OF CALCULATION: SHEET 37 OF /03
. WORLKING CURVE COMPUTED BYJ s fop
AFTER DRVELSEMENT ' "og BEN ' ; '
Form peveEmTION FoMD MNo *HEB- c. Md‘&* DISCHARSES CHECKED BY JM
1 Tb'ILWﬂTEE‘. ELEV. = _NLA,
DiscC. STORAGE FOR At =0.25 0.25 HRS.
ELEV. Op Se /2 Se /At Se/at+ Opf2
{FTY CFs Ae. FE. |CFS-HRS. CF5 CFS CFS
234.00 Q0.0 0.00 0.0 0.0 0.0 0.0
234,50 2.0 0.55 6.7 1.0 26.8 27.8
235.00 4.2 1.10 13,3 2.1 53.2 55.3
235,50 7.2 1.70 20.6 4,0 82.4 86.4
236,00 12,4 2.50 30.3 Ga2 121,2 127.4
236,50 17.1 3.15 38.1 8.6 152,.4 161.0
237.00 20,8 3.90 47,2 10.4 188.8 198.2
. 237,50 24,1 4.65 56.3 12,1 225,2 237.3
. $ 233,00 26.6 5.57 7.4 13.3 269,56 282.9
| 238,50 31.2 6.42 77.7 15.8 310.3 326.4
239,00 36.9 7.29 88,2 13,5 . 35z2.8 371.3
i 235,50 44,6 8. 30 100,4 22.3 401.6 423.9
240,00 52.7 9,24 111.8 26,4 447.2 473.6
240.50 63.4 10,22 123.7 31.7 494.8 526.5
241,460 71.0 11.23 135.8 35.5 543.6 579.1
i 2431.50 81,5 12.30 1438.8 40.8 595.2 636.0
242_00 51,2  13.48 163,1 45.6 652.4 698.0
242,50 100.0 14.61 176.3 50,0 707.2 757.2
243,00 log.8  15.80 191,.2 54.4 764.8 81%.2
i 243.50 1l4.4  17.900 205,7 57.2 822.8 880.0
244,00 118.6  13.31 221.6 59.3 886.4 945.7
'; | f
|
i




PROJECY __ CROSSAOEGATES LomPLEXR

_LOCATION

Z Ye,

TiMe

RAYMOND KEYES ENGINEERS, P.C.

COMBLULTING BITE EMGINEERS

SGAUILTERLaW,
TYPE OF CALCULATION AFTER 'DEVE-DFMEHT
RouTiHG— | 19,9 AcRE PRAIMASE ﬂ.EEé-
To DETENTION  POMD heodAtgSTORAGE. IWpIcaTion METHDD)

Flooo

[ o~

-2

I
E-F«Et

pu
c.F 5

SoRAE

e A

£.Fa.

o uTFLOW]

£.F.5,

. P A

TM=E

JOBE. N

0. 26058

DATE _5~30—-75

sHEeT X, oF <93

COMPUY

TED BY 4?—‘-/4‘35

CHECKED By~ T

1 Flfwy

HRS..

I .
CHF.I.'%.-

E_*F-‘fb.

ST ALRE
%t)as %%

B,

B8.00
 |Bes
£50
815
a.00
lazs
lazo]
5.75
1000
o2

1020

o237

o414 |

R R R

ffalal =y

&Sy |

F-ARN=

o027
Q2594
\ 264

228

L.o0%0

5,080
PRI E
a_,-z.a-f
O 22
[ S
1.954
?..ﬁ 42
4\16.
5544

1AL

<. B2

2 113,045

[T 265

010!

12,399

c;,r_:)a'l
o lor cr.;j
021
o045
Lt _:55'5
o141
A

. 25)

.53
e

&ea s

i .

«r_’cxf;a-:

VT3

AVz.o0

12.25

1272

\27%

132,00

325

13.50

3%

26.032
2670
102 236
4 457
4284
Z5.225
ZZ.p30
14621

17020
15.467

14586
3 144—

12454

112 .32

r?{_-_o:ﬁ,l..

&435|
"J,‘?AE’-’:’:_
2357
22924
54.5@0
15465
20.856
18.0L
6249

14450
3,450

12.894

1’5.@11-

£ iI'Zil‘E-

(06454
{19355,

L5 &3]
7284 =98
292.560
1O 560
284797
776.i24
66144 |
255475

744 E25

z2n48373.169

T22.698]

S
2ozt

25460 |
76678
21103
1009
'z&,_.ma;.
76229
15.68|

Z5.096

24450

22,827

'E"lf"-'ﬁlﬂ

zlodt




RAYMOND KEYES ENGINEERS, P.C.

SOMNBULTING SITE ENGINEERS

. PROJECT . CROSSEHATES __ComPrEX so8 N0 ZD25
CIBCATION SASUILPERLawD, MY . DATE 5 -30-72
IYPE OF CALCULATION AFTER r:rs.in.c:PMEHT SHEET 77 OoF /23

& Y2, FLooD RouTMa- 119.9 Acze DRAMASE d.EEA ~ COMPUTED av,_!::/Ef:
To DETENTION - POND Madl{B(STORAGE. WoicaToN METHOR)  cuecxep’ gy 2.

— ——— —_—

TiHE e — ourelowlmme | 1RFECYW  lenosce loutriow

wes. | I I e LGz wes.] I B S Vo Oy

] €FS,. | eT 5 | 8RS | e, C-FS. | e F8.| afa, [ 2.9,
. goojes0c | ool maslsssey o
' OOEE [ oods |o.o02 | - _ D429 !"934744 17286
o4 L o heeofldd4e | 1. ]
0,157 |ea1e ooz | I51.002 287,297} 25,122
BEQO(BS _ .. |weslisesTe . '
o.215 |o.441 |o.oz2 120468 | za e, 42l dogps
875]0.567 . ' 1250|100, 64
_ Jossl losce |ooen 18259 Mo =i|47.278
. a.00l0.735% . . st 64 816Y _ R
. - _ [0-921 | g2z jouB ] 54091441702 | 48,489 | #
_ g.25 |1 127 N 3,000 44,601

I B 1.336. 12027 |o218 o 140,074 43,441 41134
a.50|l.544 o |3es| 3574 | |
b 5% [4eed |oazg DLHEL| 425209 44 823
975 11.964 | izE0| Bo.l66 |
| 2172 (6408 |r.461 28.641 409,087 | 42.432|.
w.oo|Z.278| . hems 27066
2669 18,616 |o.6z0 25920292 .57 4o.o14
10.25| 2. ©5< ido0il4 154 _
) : 3.477 .448 jo.825 | 24034 \376 598 31.615
050 |3 S8C 14251 23.343} . '
403 sznd|uoasy | L 122732361652 55618
s [ 5.277 - wro| 2.0 | ] o
. |6:632 |eozos |vasa | | o 121.680]349.657) 52899
ool &.578 _ 14:75| 2{. 240 o] _
BI4S 17¢ 898 [1.935 ] N20.820 | 234 o |22.242
I ILOF2-S R i I I  soo|Zadss) | | .
Ao o L2276 jrpzae |zass ] | 1L {20002 376(30114
woleusoltEidol o 4 - Gl dwes|iQ8et) |
i ] 2 135475 en0tq | Biade] | 1 1 |1929] [zi08az]zasge
SUNCIEERTT S N R 1 TV 7 SRS I :

- |zzsle.000




RAYMOND KEYES ENGINEERS, P.C.

CONSLUILTING 5ITE ENTINEERS

CPROJELT _ CRDOSSH[ATES LeomPlBEX 108 NO.Z2DDE
LOCATION  SUILDERLawD, . L WYL . BATE 2-30—-75

TYPE DF CALCULATION AFTER ‘PE.VELDPMEHT SHEET /4D of /O3
10 YR, Floor RouTida— 15,9 Acke VRAIMASE QEE&. COMPUTED BY Ji/EE

To DETEHTION FoOMD Ha.#h‘%ﬁ(ﬁ‘bmﬁa INPIEATIoN METHOD ) CHECKED BY M.

TiMe L TS~ |sopme | ourriowmime | VRFLEMY lonase lsutriow
Wes. ;L I 5%"& % | (O Hes.| I _f N s.zfﬁt"??'z . D
o FS. | cF5, C.F2. | L.ES. C.FED | t.FD.| cFa. | £.ED.
8.00|0.000 1 r o msleeses| | i |
0.057 |p.051 |o.ood _ 124043 203,248 21431
o ol heos|i78.577 . |
CAT0 Jozzs: ool | 1B7.9%0370.081|26 746
ge0]0.227 o hezsli97.3%¢ N
. O.347 16.845 1m, 029 : e 176454511 |56 21
Bas|o 457 ' I |eno|izdoss | _
O.68% (.i96 o086 - 102753 540 2aal65 400
g.0cl0015 | | - lyzasl Bosse B
_ {60 270 0463 67955247 oot | b8 es | *
g,28 1.404 o 13,00} 55.3¢0
. Le6d 297 |oz1i 49857 |52n52| 62465
lamoilozd : - ngsiddzed
b 12489 ls.emg |0.409 40,822 | 504 309i58.91 |
4.75 | 2454 13.50| 37349
2712 7992 |osis 3544714 po.8d 54 165 .
10,00 7.6 _ 1375 | 23.545
| 2337 [i0.149 |0.173 22,064 458744 56118
L lioes 3695 ool 30582 .
al 4227 114243 11.0m0 | 29736 | dag zo1l 44 92
o0 4,679 - hazs|Z8.668 :
5784 lis.067 |tz | | |2EB12&|419.394] 43940
o151 6568 1450127359 | _
.. 17588 (252831819 |26 B4 |4o2.29¢|41.437
'L.o0[2.587 1418{ 26324 | :
| 10.16% |23.623(2.467 258521 386 711] 39156
.es (11750 | . see|ZE3Bo | -
b 1332 deder 24as ] ] L 124827 (27739730060
Chwsopig@eit | o dsesizdzo4) L Lo o
oo f b j4kZoo |grig Y2p87 | L F 12397125951 3551)
R 0 B =3 10250 SR DTS S B S '23:;41 SRR R B

|BeE|o 2




PROJECT ..
LOCATION

RAYMOND KEYES ENGINEERS, F" c.

COMNBILTING EITE EMNGINEERS

TIME
wes,

——

L= L S

I
£.F.5,

I

. %5,

5“52&&E
et Ot

4.5,

I P
TYPE OF cucumnou AFTEE PEVYELDOFPMEWT

25 ve, FLooD wmouTiMa=- . 119.7 Acte URAIMNASE d.EE.é.
T PETENTION PoND NofiiB(STORAGE WpieaTon METHOD)

e e —

CEROLSEHATESDS CLomMPLEeER
SUILDERLAND,

o8 NO.ZEDS ..

SHEET /¢/ o /03,

COMPUTED EY.JS/.EE

CHECKED BY -

4

ST RLew

S

C.ES,

TIME

1] F Dy

Hi%.)

I
C.F%.

——

N
t.FS.

STORMLE

sutriow|
a5

#.00

- |Bem

8,50
|85
9,00

C{9.2%

5.75
: ic.uﬁ;
1025
10BD

_ 1-::.'}‘5

oo

1a.50]

L0000
0. (40
0. 28%
0-5&;5'
Li3s

727

"{2_.411

2.066

1784

4.647%
(.24

& 224

(4,633

2;_’;_._51{}-22_

.cﬁ,o'm
w iy |

05,424

lo.a50

L473]

2.06%

12930

3.405
4.194
5454
7245

- | o468
10,703 |

2.671

——\.—

5?-'1— 8\42

fé'o&?}_ 7

0.010
0276
0,660
1:481
ff_}ﬂ’i
4,672

1,075

12946

13,414

a1z

13865

2l I8

41584 13,

o-005
o020
0. 049
c:\..\D‘_'I _
0,102
0236
0.509
p it
2.966
1289

13217

|iszs

.15

\2.00

vezs

1255

Rty

13,80

11325

13,50

BT

1400

hazs
lia.s0

liaas

18,00

s

26491

24445
(54543

@9339

o} (58,670

54,43
45812

{052

23,58
g7 21

31070

51430

155472 |
{34425

. H
c——1

b ez
221267|

237,854
159,494

12644

{17253
20124
43457
29,26

26,286

B .64

R 20412
29353 ]

32.860|4£8290

c.Ea.

452,639
éf.‘:‘rE-.?_aa

G185

63705 |657.143

cag il
LO3.084,
Eqtite
5’4; 0528
51l 485

465 547

442511

42 4z

| 28984 |

. 4—-'0??7

Z51.672

-4_;1.5:5; |

£, F5.

a5,127. |

t.005|

BlLISI
18426
6646 |
65426
60263
55117

Sl OLo

45 .018

47419




RAYMOND KEYES ENGINEERS,

P.C.
SoOMNALILTING EITE ENGINEERS
PROJECT... _. CROLEGATES  CommPeeX _ jop NO.ZDDS .
IOCATION cCaUILPERLaNDD, WM . DATE 3:30- 79

TTIYPE OF CALCULATION AFTER DEVELOPMENT SHEET /22 oF . /03

lopYR., FLoob RouTiMa- 17,97 acze PEAIMASE AZEA
To PETEMTION FOND Nodilp(SToRAGE MPEATIoN METHOD)

COMPUTED BY J.S/E.‘E

CHEckED sy -1

TIME
HES.

——

[ - L

I
. F5,

£.F o

sal’gt*' ‘.g.'/z

£.F.5.

|stersse

SUTELOW]

S

TmnE

IR F o

| Hes,

I
C-Fo.

——

STORASE
ot %

&.F 5,

ST F LGw!
L Da

—————

&2.00

le2s

B.50
1815
-q,cc
9.28
9.75
i0.00
0. 2%
k=
-10.*16
oo
.25

_ l_'--'5G

19530

H_.".-;E i,

0,00
0. (B85,
ﬂl 3&5

o, 740

485 |

< 005
454
079

&, 008

0. 692

0.554
K
2,767

2707

13.563

4421
E 438
7. 064

©.408

. H2.244

- o536

6276 |

o092
0361
o.885
II*‘%EE
=560
7.873

[o.870

J.o44

14237

' f 6.6%2 ]

£.F.8,
o001
a;a'éfa-
0,064
o.léﬁ

Q.400
O RGb

0.18Z

1 .20
170
2356

2,155

mrmL-

1815

\2.00

225

1250

ek

(3.00
1225
1350
37
1400
14;'25
14.50
14:75)
5.00

1535

‘i——'

_1555

HZ.i47
ool 287:59%
317759
20{5_.9'?0

128,677

87,758

69.898
5B (273

52466

47653

4403

40,932]

' :%9.%3

Z'? '.rsa

+_-_.

’:’>é '?9'?

LS,

150,873

202 679

258.015
164374
108,218

78,876

IR

55.545
EGQ. 080

46338

43794
42.to5| -

41768

£0.197

HRA20.528

59199
182470

842714

54-0.423;

pos.d4al
T65.415
T19.545]
&154718
6344 40

536,177

1564 283

S, 6]

ISio.81=

237 | 457,674

'r::r—.e..

21246

T4 4B
| 28580
Loz
io7s4
1&1280

101175

&Lé76
al.157
14,262
LH B85
L4
Ho. | f;.::;

55537 ]

244471




RAYMOND KEYES ENGINEERS, P.C.

COMNSLLTING SITTE ENGINEERS

@ rroser CROSSAATES  CoOMPLEX J0B NO, 2628
i) SOCATION GUILDERLAMD, Y DATE &-30- 7S
TYPE OF CALCULATION AFTER TEVELDPMEWT SHEET /23 pF /O3
SUMMARY OF  COoMBINED OWNSITE COMPUTED BY.JS/22

STORAGE VOLUMES £ PEAK DECHAPAE RATESY CHECKED BY 1

CSTORAGE. VYOLUMES (AcwzeE FegT)

STORAGE FPROVIDED (Ace Feet) ToTal ToTAaL

FREQUEHCY DETEWTION CETENTION DETEWTIoN OETEWTIN STORAAE = STORAGE
IMTESVAL  FowD¥e,i FOHD BnZaiE Poue o2 Rao kb 4MB  FEROVIDED REQUIZED
2Ye- T.lole o, 44 R~ bl 10,21 8.7
=2, 5 .24 .80 2.9 8.22 I"L.2% 1% &7
. oY, 7,2.[- 128 .74 48] R2.04 '-;1-31
25 YE, 10,11 .80 5.9'1 V1 ,.-_-,,4; : 8.1 1 2i.65
\ocovye: 445 2% .05 |4.ﬂ =9.06 2891

PEAL DISCHABGE RATED ¢ C.F.8)

P RESUBMLY . EBEEFORE ARTER

T ER AL 'I:-"E_UE_L..E e T ToEvELO=MERT
7 Ye - 29,22 2118
| sYE. TIAD 46,49

O TR . 10{.22 65,77

7= Ye. 12,877 B5.1%
LN |
) L/ \pove. 16, O - 111.01




_ _ Bureau of Industrial Programs S _ _
] L D?.;'—'&.F‘T.E"."DZ$ DETMTT ToANSMITTAL FORM o AND FRCT SHELRT TATA :: ‘. T

: eprge Hansen, Chief, POES Permit Seﬂtlcr _ _ ) _ -
: Th} mAlter Loveridge, Chle;, Phy51cal Systems Szobicn S ' LT
: __Dutg_._ January 2, “‘3‘3 Project Fegineer: @alier Lc:verldge
. Permit Ho: NY 010 ?939 ' SIC Codei 5311
Fae: Fyramid Crossgates Cumpany - Receiving Hatex: Kr Fir t+-1

-

Tocation: Guilderiand {T}, Albany County - Aversge Total Flow: 3 MeD

.Type of Operatloq and major Produchs. B - f'._. i;-.

. Shopring Cen_e;

Prcduct1or Leve*s if EffluEﬂt Guzde;lnes Exlst:

Hh

Ratlnnale for Permit Fanﬁltlcns.

Parklng lot runoff from storm waters -

Comments on Pertinent Datasr

i . Attachment .

WL/=sTr

cc: Mr, Berner
Région 4 — Water Quallty Enginesr
Region 4 ~ Director (w/fo atk.}




Cories: _ L
T ' S : Facility ID Ho. : _NY Q107930

Effeetiﬁe'nete . Eﬁg Do

: . C N " ' hpireticrn Dete ': EDP + :- yeers

 WEW YORK-STATE DEPARTMENTOF- EH"’.FIEG‘.""-IEFI'AL CD‘iSEB‘.‘J’A’IIUH
STATE POLLUTANT DISCHARGE. ELIMINATION SYSTEY (SPDT:SJ
DISCAARGE PERMIT RS

.Spenial_ﬂeedltlens
(Part I)-

. This SPDES permit: 1s iesuEd'in'eump11ante with: Title'E of Article 17
of the Envirenmental [:eneervet:r.en Law of New York-. Stete end in enmplienee with the
provisions of therFederel Watef. Pﬂllutlﬂﬂ Cnnrrnl “Sctl " as amended by ‘the’ Federal
‘Water Pollution Centrel Act Améndments of, 1972, -P.L.. 922500, Oeteber 18, 1972,

{33 U.5.C. §1251 ‘et. eeg 3. fhereinerter referred to ee_"the Act'y. .

Py*e?*d Cressgetee Cﬂﬂpeny

(s1C 55113

iz authorized to discharze from the faeility described beloe:
Crosstates Shopping Center
- Yestern Avenue . .
._ Guilderland, Wew York
' Guilderland (T}, nlbeey County

“into. receiving warers known as:

Kruom Eill (Class R)

in accordance with the effluent limitetiene ﬂenitering requirements and other
conditions set forth. *u thie permit.

This permlt and - the authnrlzetien to dieeherge shail expire on midnlght
; o _ ﬂf the explrarion date. shewn ehﬂve -and “the permlttee shall not- dlsenerge after
: ' the expiration date unléds this- permit has heen renewed, or written authorization
. - 1s-gi¥Ee by the. Denertment.x Inotder to receive authurlzetiue té. 'discharge beyond
the expiration date,' the permittee shall submit: such infermetiee forms, and faes
- &% are required by the Deparfment mf Enviroumentzl Conservation ne later than
180 days prier to the Explratinn date.

By Autherity of
; Designated Beprederntacive of Commissioner of the
-Department of Environmental Conservation

" Date - "Signature

. FX0.2 (3/76) Page 1

———— i e me e aa . y




Paft L ]
Page 2 of 3 S
Facility ID No.: 0107930

: . . . EFFLUENT LIMITATIONS AND MONITORING REQUIREHEFI‘S

During the pe*icd beginning and lastiog until
. the -discharges from the permitted facility shall be limited and munltored by the

parmittee as specified below:

: .. : _ Discharge Limitations : Mcnitoring Reqmis.
“purfall Effluent kgfday (1bs/fday) Other .Units (Specify) ‘Measurement Sample
- Rumber Parameter Daily Avg.,. Daily Max. Daily Avz. Daily Max. Frequency Type

001* Storm Water Runoff . _ ' o
Flow — — — — " Monthly — Iostant,
Totzl Suspended Solids - —_— : 38 mgll 50 mg/l e Grap* e
Settleable Solids —- C m— — w3 @i/l n .o
01l & Greasea —_— —_— . 15 ma/1 " re
Sodium Chloride {NaCT} —a — - 500 mg/l ST "
Cadmium** ——— T p— T e fuarterly "
Chromiuvn*= - e . e — " "
Capper** —_— —_—— ) —— _— " r
~ Lead** _ — ——— —_— ) — " o "
_Manganese*#* —— — —— - = v "
Mercury** — e — - "
ZTinok* g R ——— — " 1
Hickel®* — —— —_— —_— " "
——— e " 11

Tron** - S—

. % This discharge is for pa.rk:l.ng 1crt runuff -:ml}lr and shall nuﬁ_cuntajﬁ_ waskte from any
cnmmerc1a1 or industrlal operations, . L - : .

w3k wgnltorlng RenulLeren* onlv

el Grah sample will be taken ﬂurlnq the first half hour of storm mater dlscharge.

The pH shall not be less than 9.5 standard units nor greater than 8.5 standard units and
shall be memitored as- follows: monthly grab.

Samples taken in compliance with tne monitoring requiraﬁents aspecified above shall be tzken
at the Follewing lecation(s}: in discharge before erntering stream. -

- The daily average discharge is the total discharge by weight or in other appropriate units

: as specified herein, during a calendar month divided by the mumber of days in tha month

. that the production or commercial facilify was operating. Where less than daily sampling
‘iz required by this permit, the daily average discharge shall be determlned by the sunmation

_of all the measured daily: discharges in appropriate tnits as specified hereirn divided by tha

" aumber of days during the calendar month when the measurements were made.

The daily maximum discharge means the toral discharge by weight or in other apprnpriate upnivs
"as specified herein, during any calendar day.
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Faciliry ID No.: Gm}'gs_n_ .
ummms RECORDING A¥D EPGRIHG e

. —— : a} The pe*‘mittee shall also refer to the General Cunditiuns f“art TI} e _
T T TTeE thils perzmit for edditiomal inforration concerning maultoring qnd renortihg Lo
i . requizements and coaditions, : :

B). The mnuitnring infnrmatinn required by this permlh shall te smn-j
marized ard ravorsed by submitning a completad and signed Discharze Monitorins. -
Report £97= onca avery 3 oonths to the Departzment of Envlrnumeutal Ennservatlon v
and ocher zpprepriats regulatory agencies 2t the offices specified. bélow. The-
first teport will be dwe ne later tham : . ‘Thereafter, rennrts
shall be subaittad no later chan the ?Sth g% the +olloﬂing mnn:h{s}

Chiaf, Wastz Source Hunlturlnﬂ SECtlﬂn
Hew York State Deparrment of Eovironmental Consarvatinn
Room 300 - 50 Wolf Road — Albany, New Tork - 12233

Bagional Eng_nee*

Hew York 3tate Deparmment ot Euylrcmﬂeq*al Cnnse*vat:cn
Begional Office £é R S : _ .
50 Wolf Road - .- : A UL
Albany, New York - 12233 DL e, AR

Alhany Eounty Bealth Department : -
Attn; Director, Div. of Fov. Fealth Qervices
o Scuth Ferry & Creen Ftreets
. . Abany, New York 12201 : coL
o ' ¢) IF so directed by this permit or hy prE?icus reuLest, chthly
Wagtewater Traarment Plant QOperator's Reports shall bs submirted to the DEC .
‘Regiomazl Office znd county nealth deparrmant or cnun:y Envlronnental cﬂntrcl
azency specifiled. shove, -

d) Each submirtad Discharge Monitoring Repert shall ba signed as
follows: - : :

1. If sutmitted by = corporation, by a2 priceipal executive
afficer of a2t least the level of vice president, or his duly zuthorized reprae-
' gemtative, if such representative is regponsible for the overzll cperatiom of che
facllity from which the ulscnarge deseribed in the Discharge Monitoring Report
originates;

2. If suﬁmitﬁed by a partnership, hy & generzl partner;
3, If submitted by a sole proprietor, by the preprietor;

4. If suhnitted be a munici:ality, State or Federal agency. or
other prlic entity; by a2 primcipal executive officer, ranklng aloeted official,

commanding officer, or other duly suthorized employes.

a) Unless otherwise sveciLied 211 informarion svbmitced on the
Diszharge Momitoring Form shall be based upon messurements and sampling carried
P out durdng the most recently campleteu renotting peried.

. £) Blazk Discharge chitaring Repart Forms are avallable at the
_ abcve addressesg,

91-20-F (ArT8) Pagn 2
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PART II - GENERAL CONDITIOWS

1. GENERAL PROVISIONS

a, 4 determination has been made on the basis of a submitted application,
plans, or other available informaticn, that compliance with the specified permir
provisions will reasonably assure compliance with applicable water quality
standards. Satisfaction of permit provisieons notwithstanding, if operation
pursuant to the permit causes or contributes to 3 condition in contravention
of State water quality standards, or if the Department determines, on the
bazis of notiece previded by the permittee and any related investigation,
inspection or sampling, that a modification of the permit is necessary to
assure maintenance of water quality standards or sompliance with other pro-
visions of ECL Article 17, or the Act, the Department may require such a
modification and may require abatement action te be taken by the permittee
and may also prehibit the noticed act until the permit has been modified,

b, All discharges avthorized by this permit shall he comsistent with
the terms and conditiens of this permit; facility expansions, preoduction
increases, or process modifications whieh result in new or increased dis-
charges of pollutants most be reported by submission of a new SPDES application
or, if such new or increéased discharge does not wiclate the effluent limitations
specified ip this permit, hy submission to the permit issuing authority of
notice of such new or increased discharges of pollutants (in which case the
permit may he wmodified to specify effluent limitations for any pollutants not
identified and limited hereinl}; the discharge of apny pollutant not identified
and authorized or the discharge of any polluftant more frequently than or at
a level in excess of that identified and autherized by this permit shall
ecemstitute a violation of the terme and conditions of this permit.

c. The provisions of this permit- are seﬁerable, and if any provision
of this permit, or the application of any provisieon of this permift to any
circumstance, ig held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not he affected thereby.

d. If the diacharge{s) permitted herein originate within the Jurlsdictlon
of an interstate water pollution control agency, then the permltted discharge(s)
mist alze comply with any applicdble effluent standards or water quality standards
promulgated by that interstate agency. -

2. PROHIBITIONS

a. The following discharges into the waters of the State are hereby
prohibited:

(1) The discharge of any radiclogical, chemical or biological warfare
agent or high-level radioactive waste, such as terms are defined
by the Act or pursuant thereto;




(2) Any discharge which the Secretary of the Army acting
through the Chief of Engineers finds would substantially e
impair anchorage and navigation:

{(3) Any discharge to which the Regional Administrator has
objected in writing pursuant to any right to object
- provided the Administrator in Section 402(d) of the
Act: and ' '

{4) Any discharge from a point source which is in conflict
with 2 plan or amendment thereto approved pursuant to
section 208{b} of the Act, or any other discharge not
permitted'by this article, article 17 of the ECL, other
rules and regulations -adopted or applicable pursuant’
thereto, the Act, or the provisions of a SPDE§ permit.

3. EXCLUS TONS

a., The issuance of this permit by the Department und the recesipt
therecf by the Applicant does not supersede, revcke or rescind an
urder.ﬁr'modificatinn thereof on consent or determination by the
Commissioner issued heretofore by the Department or eny of the terms,
conditions or reguirements contained in such order or delflcatan ' ‘
thereof. .

b. The issuance of this permit does not convey any property
rights in eithier real or personal property, or any exclusive privileges,
nor does it authorize any injury to private property or any invesion
of personal rights, nor any infringement of Federal, state.or local
laws or regulaticons:; nor does it cbviate the necesslty of chtalnlng
other assent regquired hy law for the discharge authorized. :

c. This permit does not authorize or approve the constructicn of any onshore or
offshore physical structures or facilities or the undertaking of any work in any
navigable waters.

d. Nothing in this permit shall be deemed to preclude the lnstltutlnn of any legal
action nar relieve the permlttee frem any respeneibilities, liabilities, or penalties

to which the permlttee 1s or may be subjert under Section 311 of the Clean Water Act,
as amended,

L. FUDlFICETIGN SUSFINSICHK, RE?GC&TIDN

2. If the permittee fails op refuses to comply with an interim or final require-
ment in a SPLFS permit, such nenccmpliance shall eonstitute a violation of the
permit for which the Dmnnlsslcner may modify, suspend, or revoke the permit or -~
take direct enforcement action pursuant to law. When, at any time during or prier '
to a periced for compllﬁnca the permittee ammounces or otherwise lets it be
known, o the Cormissianer on reasonable cause determings, that the permittes
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will not make the requisite efforts to achieve complience with an interim
or final requirement, the Commissicner mey modify, svapend cor revoke the permit end

¥ tnke direct enforeement action purouont to lew, without wailting for explratiem of

»

the periocd for complience with such requirements.

b. After notice end opportunity for a hoaring, this pernit may be modified, suspended,
or revaked 1n whole or in part during ite term for cause including, tmt not 1imited

to, the following:
1. Ticlaticn of any terme o conditions of thio pormit' or;

2. Obtaining thls permlt by mlsrepresentatiun or fhllure to disclose
fully all relevent facts, or false or inaccurate statements or
informetion in the applioétion; QT3

3. A ohango in any physical eircumstances, roooiromonto or criterlas
epplicable to discharges that regquires either e temporary or permanent
reduction or eliminatiqpn of the aothorlzod dioohorgos, such as:

{1) standerds for construction or oporation of tho disoharglng facility,
{ii) +the characteristics of the waters into which auch discharga 1s made,
{i11) tﬁo weter quality stanoardo apolioable to sooh wotefs,

(1v) the classification of euch waters, or

(v) effluent limltatxons or othor requlrements opplioablo pursuant
: to the fct or “tato Law,

C. Hotwlthotanding {t} above, 1f & toxle effluent standard or- prohlbltlon (ineIuding

aeny schedule of complience specified in fectlion 17-0813 of the Environments]l Conservation

Law or Section 307(a) af the Aet} is egtabliched for a toxic pollutant which is pressnt
in -the discherge authorized hLerein and such standard or prehihition is more stringent

than any limitatiop upon such pollutent in this pormit or:if this permit combtains no

limitstions on sweh pollutants, thiz permit shall ‘te revised or medified ir eccordance

Hith the toxic #ffluent standards or prohibition and the permitiee shall be so notified.

- This permit shall ho modified, or alternatively, revoked end reissued, to comply wilth any
&pplic&'hlo effluent standsrd or Iimitation issuned or approved under sections 20t {b)(2) {C)
and {D), 304{b){2} and 307{a)(2) of the Clean Water Act, if the efflvent standard or
liritetion so issued or approvod-

{1) Contains differsnt conditions or is otherwise more otrlngont than any effloent
limiteticons in the pérmit; or
{2) Controls any pollutant not limited in the permit.

The permit as modified or reissued under this peragreph shall also contain any other
requirements of tbe Act then applicable. .

5. REPORTING NONCOMPLTANCE

e. If for any rezson the permitiee does not comply with or will be unable to comply with
any deily waximum effluent limitation specified in this permit or should sny wousual or
extraordinary discharge of wastes cecur for the permitted facilities, the permitiee shall

immediately notify the Demartmeut of Fnvircnmentsl Censervation Regional Offiece by telephone

end provide the following information in writing within five days of suck motificstion:
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{1) Canse of noncmpliance;

{(2) 4 d.EEC:L‘*lp‘tlcln of the noncamplying discharge J.'['].C.‘ludlng its mpact upan ﬁ
the receiving waters, .

(3) Anticipated time the condition of noneompliance is Expecta:l to continwe, or
if Eu::h condition has been corrected, the duratirm af the peried of nnnmrrpllance,

{k) Steps taken by the permittes to reduce anc'l el:l.mmate the nﬂnmmnlymg
discharge; and

(5) Steps to be taken by the penmt—tee to prevent TeCurTence of the condition
. af nnnmmpllance.

Permittee shall take all reasonable steps to minimize any adverse impect to navigable
waters resulting from nonodvmpl iance with any effluent limitation specified in this
permit, including such accelerated or additienal Jmnltor-lng as may be HECEEEEI'}T to
determine the nat‘um ard impact-of the mn-ﬂr:x‘rqplymg dlscl’arge

Ixcept as provided berein under Prohibition of Bypass Gf Tr'eatmmt Nor]-:s nothing in
this permit shall be construed to relleve the pemlttee from civil or crlmlnal

pmaltles fDI' normmpl iance.

Tt is recr:gn:l.zed that EQUlplent malfunction, acts of God ar other clmmnstances
bayond the control of the Permittee may sometimes result in effluent concentrations
exceeding the permit limitatlons despite the ewxercise of appropriate care and
maintenance measures and corrective measures by the Permittee. The Permittee may
come forwvard to demcnstrate to the Department that such clrcumstances exist in any
case where effluent cancentrations exceed those set forth in this permit. The Depart
ment, however, is ot bound to walt for or solicit such demmstraticons prior to the
initiation of any enforcement proceeding; nor must it accept as valid on its face the
statements made in any such demcnstration. WNevertheless, if the Department seeks to
enforce in an admintstrative or judiclal proceeding any provision of amy permit
issued to the Permittee by any permitting agency, the Permittee may raise at that
time the issue af whether under the Constitution, statute, or decisicnal law it 1s
F_:ntrtled ‘L’ﬂ a defense that its conduct was caused by mrcmnstances beyond its control.

"G, INSPECTIONS -

The permittee shall allew the Commissioner of the Department of. Envirommental
Conservation, .the Reg:l.onal Administrator, and/or 'l'.h&lr' auth::-rlzai represmta‘twe-_.
upon the pr'esentatlnn of eredentials: .

1. To enter upon the pe-.ﬂm.ttee g pr'elmses where an effluent source
is located ar in which any records are required to be kept under
the terms and Dl::ll'ldltlﬂns of this permit;

2, To have access to and copy, at reascnable t].tres,' ah}' recoryds
required to be kept under the terms and conditians of this

permit;
3. To ingpect any menitoring equipment or practlces ]:E.J_ng malntalned . .
pursuant to this permit; or o _ L

|
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4. To have access to and sample any discharge of pollutants to waters of the
State or to publicly owned treatment works resulting directly or indirectly
from activities or operations of the owner or operator of the premises in

e which the effluent source or outlet is Tocated.

7. TRANSFER OF OWMERSHIP

a. Any permittes who intends to transfer a SPDES permit 1s required o rotify the
the Department in advance of the transfer. In the case of a change of ownership
only, notice to the Department is required prior to change; in the case of an
ownership change accompanied by a change or proposed change in wastewater
characteristics, a minimum of 130 days prior notice to the Department is required.

b. The terms and conditions of this permit are binding on the successors or assigns
in interest of the original permittee.

8. PERMIT RENEWAL

a. IMny permittee who wishes to continue to discharge after the expiration date of
a permit shall apply for renewal of its permit no later.than 180 days prior to
the permit’s expiration date (unless permission for a later date has been

. granted by the Department] by submitting any forms, fees,'or suppiemental
information which may be required by the Department. Upon requesi, the
Department shall provide the permittee with specific information concerning
the forms, fees, and supplemental information required.

bh. When a permiiteé has made timely and sufficient application for the renewal of a
permit or a new permit with reference to any activity of a continuing nature, the
gxisting permit does not expire until the application has been finally determined
by the Department, and., in case the application is denied or the terms of the new
permit Timited, until the Jast day for seeking review of the Department order or
a later date fixed by order of the reviewing court, provided that this subdivision
shall not affect any valid Department action then in effect summarily suspending
such permit. ' g o

9. SPECIAL PROVISIONS - NEW OR MODIFIED DISPOSAL SYSTEMS

a. Prior to construction of any new waste disposal system or modificationr which
would materially alter the volume of, or the method or effect of treating
or disposing of the sewage, industrial waste or other wastes, from an existing
waste disposal system, the Permittee shall submit to the Department or its
designated field office for review, an approvable engineering report, pilans,
and specifications which have been prepared by a person or firm Ticensed to
practice Professional Engineering in the State of Hew York.

b, The construction of the above new or modified disposal system shall not
start until the Permittee receives written approval from the Depariment
or its designated field office.

c. The construction of the above new or modified disposal system shall be
under the general supervision of a persen or firm licensed to practice
Professional Engineering in New York State, and upon completion of
construction that person or firm shall certify to the Department or its
designated field office that the system has been fully completed in accordance
with the approved engineering report, plans and specifications, permit and
letter of approval. -
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The Department and its designated field offices review wastewater
disposal system reports, plans, and specifications’ for treatment
rrocess capability only, and approval by either office does not
eonstitute approval of the system's structural Integrity.

10. MONTTORTNG RECORDING AND REPORTING

10.1

General

a. The permittee shall comply with all reccrding, reporting, monitoring
and E.amplmg requirements herein and such other additional terme,
provisions, requirements or conditioans that the Department may deem

to be reasonably necessary to achieve the purposes of the Enwvirconmental
Conservation Law, Article 17, the Act, or rules and regulations adopted
purspant thereto.

b, Sanples and measmurements taken to meet the monitoring reaquirements
specified herein shall be representative aof the volime and nature of

the monitored discharge. Conposite samples should be "“flew-proportionsd
if necessary to obtaln a representative sample. '

¢. The permittee shall periodically calibrate and perform maintenance
procedures on all monitoring and analytical mE"tr'umentatlan to msum
acmaracy of measuIEEEnts.

0.2

Monitaring Locations
a. Pemitfee shall take samples and measurements to meet the monitoring
requirements at the locations specified.

. Unless specified otherwise, samples of the effluent shall be taken
at the point of combined flow into the ocutfall sewen.

. Unless specified otherwwe, samples of the J.l'EfluEht wastesmter
shall be tgken at the point of plant inflow.

)
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@' 10.3 Recording of Monitoring Activities and Results

a. The permittee shall make and maintain records of all infor-
mation resulting from the monitoring activities raquired by this
permit.

b. The permittee shall record for each measuiement or sample
taken pursuant to the requirements of this permit the following
information: (1} The date, exact place, and time of sampling:
{2) The dates analyses were performed; (3) Who performed the
analyses; {4) The analytical techniques or methods used; and,
(5) The results of all required analyses.

c. If the permittee monitors any pollutant more ffequently than
is required by this permit, he shall include the results of such moni-
toring in the calculation and reporting of the values reguired in the
Discharge Monitoring Report form. Such increased frequency shall be

. indicated on the Discharge Monitoring Report form.

d. The permittee shall retain for a minimum of three (3) years
all records of monitoring activities and results including all records
of calibration and maintenance of instrumentation and original strip
chart recordings from continnous monitoring instrumentation. This
period of retention shall be extended during the course of any unre-
solved litigation or other proceedings regarding the discharge of
pollutants by the permittee or when reguested by the Commissioner of
the Department of Environmental Conservation or the EPA Regiocnal
Rdministrator.

0.4 Analvtical Methods

Following promulgation of guidelines establishing test procedures
for the analysis of poliutants, published pursuant to Section 304(g)
of the Federal Water Pollution Control Act, as amended, 2ll sampling
and analytical methods used to meet the monitoring requirements
‘specified above shall conform to such guidelines. If the Section 304(c
guidelines do not specify test procedures for any pollutants regnired
to be monitored by this permit end until such guidelines are promnl-
gated, sampling and analytical methods used to meet the monitoring
requirements specified in this permmit shall, unless otherwise specified
by. the Commissioner, conform tc the latest edition of the following
references:

l. Standard Methods for the Examination of Water and wWaste-
Waters, l4th Bdition, 1976, American Public Health
Asspciation, New ¥ork, New York 10019.

2. A. 8., T. M. standards, Part 31, wWater; Atmospheric
Analysig, 1975, American Society for Testing and Material.

Philadelphia, Pennsylvania 19103.
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3. Methods for chemical Analvsis of water and Wastes, _
March, 1979, Enviromnmental Protection Agency Water Quality ‘:}
Office, Analytical gQuality Control Laboratory, NECRH,
Cinginnati, oOQhio 45268,

10.5 Application for Alternate Test Procedures

a. The épplicant shall submit his application to the Director of the
Pureau of Monitoring and Surveillance, Division of Pure Waters, N.Y.D.E.C.,
50 Wolf Road, Albany, New York 12233,

b. Unless and until printed applicetion forms are made'ﬁvailable, an
application for an alternate test procedure may be-made by letter in
triplicate. Any application for an alternate test procedure shall:

(1} Provide the name and address of the responsible person or
firm making the discherge {if not the applicant} and the applicable
I number of the existing or pending permit, issuing agency, and type
of permit for which the alternate test procedure is reqguested, and the
discharge sérial nmumber. '

(2} Identify the pollutant or parameter for which approval of an
alternate testing procedure is being reguested. ' - i?;

{3}- Provide justification fcﬁ using testing procedures other than

those swecified in Table I, FEDERAL REGISTER, 52781, Vol. 41, No. 232,
Wed., Dec. 1, 1976, or as amended. o

(4) Provide a detailed description of the proposed alternate
test procedure, together with references to published studies of the
applicability of the alternate test procedure to the effluents in -
question. '

10.6 Confidential Information

a. Except for data determined to be confidential under Section
17-0805 of the Envircnmental Conservation ILaw or Section 208 of the
Act, all such reports shall be available for public inspection at the
offices of the Department of Environmental Conservation and the Regicnal
Bdministrator of EPA Region II. Knowingly making any false statement
on amy such report may result in the impesition of criminal penalties
as provided for in Section 71-1932 of the Environmental Conservation
Law or Section 309 of the Act.
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11. TDISPOSAL SYSTEM OPERATION AND QUALTTY CONTROL

_11.1. General

a. The disposal system shall not receive or be camitted to receive
wactes beyond its design capacity as to volume and character of wastes
treated, nor shall the system be materially altered as to: type, degree,

15 or capacity of treatment provided; disposal of treated effiuent; or

i treatment and digposal of separated scum, liguids, solids or combinations
¥ thereof resulting from the treatment process without prior written approval
14 of the Department of I.‘.rwmnmental Conservatiom or its designated field

b. The permittee shall at all times maintain in good working order
: and operate as efficiently as reasmebly possible any disposal system
: or systems installed or used by the permittee to achieve compliance with
the terms and conditicns of this permit.

I office.
k

c. Any maintenance of the disposal system that may cause a degradation
of effluent quality chall be scheduled during non-critical water quality
pericds and shall be carried out in a2 manner aprroved by the New York
State Department of I.‘.rw:l.r'cm.ental Conservation. -

d. Whean required under -Ti'l"_'Le- B of the foicial Compilation of Codes,
Rules and Regulations of the State of New York {6NYCRE650), sufficient
' persomme]l meeting qualificatioms for operators of sewage treatment.
: ‘ works as r'equ:l.red therein shall be err@lo].red to satisfactorily operate
k. and maintain the treatment works.

T : e. The permittee shall nnt discharge flnatir@ solids or visible foam,
i urless specifically authorized by this permit. :

1n.z2 th1b11:1m1 of B)rpass of Tr-aatment E-i‘crks

a. DBypass or dlversmn aof . wastes fmm any p'_:r*tlon of t]'re tr‘eatmen‘l:
facilities Is prﬂhlblted except*

(1) Where unavoidable to prevent loss of 1lifé, seriocus injury or
severe property damage. Severe property damage includes substential
Thysical damage to property; damage to-the treatment facilities which
would cause them to became Inoperable:; or substantizl and permanent
loss of natural resources which can reascarahble be expected to occur
in the absence of a bypass. It deoes not incloude econcmic loss caused
by delays. in production; and -

f} (2} Where there are no feasihle alternatives to hypass, such as the
use of auxiliary treatment facilities, retention of untreated wastes, or
. _ maintenance during normal pericds of equipment dowrrtime; and
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(3) Where the permiftes pramptly but in no event later than 24 hours "ﬂ
after the permitiee lezrms of the bypass, sulmits notice of the bypass B
cr an anticipated need for bypass to the Department mntalnmg the
information required by Section & of this Part.

Where the permittee knows in advance of fhe need for the hwpass, this

notiflcation shall be submitted for approval to the Department befere
. the date of bypass. Eypass Sh.all e either:

(1) Pr'chiblted- by the Lepartment in consideraticn of the adverse
effects of the bypass and the factors set out above, or

(i1) Allcwed under conditions determined to be necessary by the
Department to minimize any adverse effects.

Specla_'l_ Condition - Dlsmsal__?stans with Septlc Tanks

If a septic tank is installed as part of the diesposal system, it shall be
inspected by the permittea or his agent for scum and sludge accumlation at
intervals not to exceed one year's duration, and such accumlation will be
remcved before the depth of either exceeds cne-fourth (%) of the liquid
depth so that no settleable solids or scun will leave in the septic “rank
effluent. Such accumulation shall be disposed of In an approved marmer.

Siudﬁe Tisposal

a. 'The starage or disposal of collected screenings, sludges, other SﬂlidSQ
or precipitates separeted fram the permitted discharges and/er intake or
supply water by the permiittee shall -be dene in such a marmer as to prevent
creation of nuisance conditions cr entry of such materials into elassified
waters or their tributaries, and in a wmammer approved by the Depariment.

Any live fish, shellfish, or other animals odllected or trapped =s-a

result of intake water screening or treatment may be retwmed to their

. water body habitat. The permittee shall maintain records of disposal

on all effluent ‘screenings, sludges and other solids associated with the
discharge(s} herein described. The following data chall be compiled and
reported to the Deparment cr its designated field cffice upom requeet:

1. ° The sources of the materla_'l_s to be dlsgnsed af'y

2. The apprﬁxm:ate volumes and weightss

3.  The method by which they were removed- and transcorted;

% Their fingl disposal locations.
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12. COXDITIONS APPLIGABLE TO A PUBLICLY OWNED TRFATMENT WORKS (POTW) AND
__UISERE OF A POTW

12.1 GEHER&L

a. Notice shall be given the Department of Emvironmeptal Cemservation of
any new introduction of pollutants into the POTW from a source which would
be a new source as defined in Section 306 of the Art if such source was
discharging pollutants; and, except as ©o such categories and classes of

. gources specified by the Conmissicner, any new Intreduction of pollutants
T which ezecesd 10,000 galleons on any one day inte the POTIW from a source

i which would be Subject to Section 301 of rhe Act if svuch sovtrce was dis—
charging pollutants; and any substantial change In volume or character of
pollutants being introduced inte the POTW at. the time of issuznce of the
permit, Such nérice shell inelude information on the quality and quantiry
of effluent to be Introduced inte the POTW; and an antlecipated -impaet of
such change in the quantity or quallty of effluent to be discharged from
the POTW,

e

; b. The permittee shall require any industriesl user of the POTW to comply

i with the requirementrs of Section 204({h}, 307, and 308 of the Act. Any
industrial user subject to the reqguirements of Baction 307 of the Act shell
be réquired hy the permittee to prepare and tranemit to the New York State
Department of Epvironmental Conservation Perlcdlc notice {ov&r intervals
Dot to exceed 9 months) of progress toward full compliance with Section 307
requirements. The permittee, upon Teceipt of such reports shall transmit

@ a-copy promptly to the Department. . '

. For discharges from publicly owned treatment works, appropriace measures
w111 be established by the permittee ro insure campllance by industrial
users with any system of user charges and recovery of construction costs
Tequited under the provisions of the Act.

i _ d. Persons discharping industrial waste to a publicly owned tredtment works
shzll comply with tozie effluent standards and pretreatment standards and

\ with monitoring, reporting, recording, $ampling and entry requirements pro-—

; vided hy the Act or the Envirommental Cooservatiom Law, Article 17 or adopted
pursuant to the Act or the Environmental Conservation Law, Avticle I7.

12,2 HATIONAL PEETEEEIHEHT STANDARDS: FPEOHIRITED DISCHARGES

Rﬂgiéter, Yol. 43, No. 123 - Monday June 26, 1878, The
effactive date of the regulation (Part 403) was August 25, 1973)

% .

N {Fote: The following Section was puhlished in the Federal
| Federal
|

f

8403, 5 Hational Pretreatment Standards: Prohibited Discharges,

{a) Pollutants introduced Into FOTW's by any sounrece of a nondomestic
@ dizcharge shall not inhihit or Interfere with the operation or performance
% of the works. These general prohibirions apply to all such users of a
: POTW whether or not the user is subject to other Natiomal Pretreatment
i o - Standards or any National, State, or local Pretreatment Eequirements.
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(b) The following pollutants may not be Intreduced dinto a POTW: 'E)
{1} Pollutants which create a fire or explosion hazard in the POTW:

(2) Pollutants which will ecanse corrosive structural damage to the
POTW, but in mo case discharges with pH lower than 5.0 unless the works
1z specifically designed to accommodate such discharses;
(3) 'Solid or viscous pollutants in amounts which w11l cause obstruction
to the fiow in sewers, or other Interference with the operation of the
POTW:

(4) 4Any pollutant, including oxygen demanding pollutants (BOD, etc.)
released in a discharge of such volume or strength as to caumse Inter-
ference In the POTW, '

(5) Heat in amounts which will inhibit biological activiry in the FOIW
Ttesulring in Interference but in no case heat in such quantities that the
temperature at the itreatment works influent exceeds 409C(IN4OF) wniless the
works 1s designed to accommodate such heat. '

{c} PBOIW's developing POTW Pretreastment Programs pursuant to $403.8 ghall

he required to develop znd enforce specific limits for discharges of the
pollutants Ifsted in 3403.5(h) (1)-(5). 1In addirionm, any POTW in viola-

tion: of an NPDES Permit requirement as a result of Interference by a

pollutant listed in §4ﬂ3.5{b) {1)—(5) shall he required by the EPA or D
NEDES state to develop and eaforce such specific 1lindis.

{d) Where specific prohibitions or 1imits on the pollutants or polliutant
patameters Iisted in 8403.5(h)(1}-(5) are developed by a POIW, elither as
a requirement of an Approved POIW Pretrearment Program purscant to 8403.8
or an NPDES Permit, such limits shall be incorporated ip the NPDES Permit
issged to the POTW and shall replace and be enforceable in lieu of the
general prchihitiens set forth Inm this section. :

(¢) Compliance with the provisions of this section is required begimning
on the effective dare of this regulation, ezcept for paragraph (b)(5) of

this section which mmst he complied with within 3 years of the effective

date.of this regulation. '
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