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GROUNDWATER 

1.1 Existing Conditions 

1.1.1 Volume 

The glacial sands on the site provide a potential groundwater 
aquifer. 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 uniformity and the dune 
geomorphology which is apparent on the topographic map (Sheet 
T-1) indicate the pre<1alence of aeolian pcocesses 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 millimetec size range. Median sizes are 
g'enerally within the 0.1 to 0.3 millimeter size 
range ••• Dune 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 yield should be between 35 and 
38% ••• Aquifers of dune sand are not widely utilized because 
wells that prevent entrance of the loose sand are difficult 
to construct by standard practices, because permeable dune 
sand may drain 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, good water quality, and moderately 
high permeabilities", 

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

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

k = 760 d*2 e-1.3ls 

where 

k is permeability in darcys 
d* is the geometric mean diameter in millimeters 
e is the dimensionless constant 2. 718 
s is the log~ standard deviation of size distribution 

which is dlmensionless 
and 760 is a constant for the conversion of permeability units 

to darcys 
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TABLE 1 

GRAIN SIZE ANALYSIS OF 3 SAMPLES 
FROM THE PROJECT SITE 

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 .. 40 41.33 
0.400 34 30 30 31.33 
0.500 5 3 0 2.67 
0.600 0 0 5 1. 67 

Source: Edinger, 1978, Plate 2 
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Accordingly, the permeability of the sands on the site is 9 
darcys or 165 gallons per day per square foot cross sectional 
area at unit hydraulic gradient, 

The test borings made in July, 1978, encoutered groundwater 
ele~ations 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. In the southeastern 
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, Although 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 aquitard of glacial lake 
clays. There is 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 l)as 
0.02 ft/ft. 

Groundwater enters the site from the northwest and leaves 
towards the south along the New York State Thruwey. The 
polygon marked ABCDE in Figures 1 and 2 can be considered as 
the area of influence of the project. Along AE, the average 
daily inflow based on observed water levels and the calculated 
permeability is approximately 415,800 gallons per day through a 
saturated zone 60' 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 i-s estimated at 152 million gallons and 
outflow is 19.9 million gallons. The difference 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 million gallons per year. Losses of 
water have been computed from the Thornthwaite equation (Chow; 
1964) • 
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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 soil moisture. The 
annual evapotranspiration loss is approximately 24.83 inches, 
which, over the area of ABCOE, amounts to 94 million gallons 
per year. The net water resource volume for the area ABCDE 
therefore, may be computed as the difference between 
groundwater inflow plus precipitation minus groundwater outflow 
and evapotranspiration. ~his volume is approximately 165 
million gallons 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 precipitation 
values (36. 55 inches) runoff is 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. ~he computed runoff for the area ABCDE, of course, is 
exclusive of that originating outside of the 140 acres. -

It is apparent that the site iteelf is a locus of net discharge 
of regional 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. These volumes are graphically 
represented in Figure 2, 

It should be noted that the contribution of inflowing 
groundwater from the northwest is 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 
evaporation and infiltration to discharge via a more direct 
route on the site than now occurs. It should also 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 19.9 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, Its 
characteristics are considered to be close to those of 
groundwater in its vicinity since the water table is at or near 

• 
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the surface at that location. Table 2 shows the results of ~-~,L 
analysis of samples taken in late June, 1978 and March, 1979. 
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TABLE 2 

WATER QUALITY ANALYSIS OF SPRING-FED STREAM ON SITE 

Parameter 

TemperatuiCe 
Color 
Turbidity 
Alkalinity 

Phenolphthalein 
Total 

Cloride 
Cadmium 
Chromium 
Copper 
Iron-total 
Lead 
Manganese 
Mercury 
Zinc 
Nitrogen 

1\mmonia as N 
Nitrate as N 

Phosphate 

pH 

Ortho as P 
Total as P 

Carbon Dioxide 
Dissol<ted Oxygen 
Solids 

Total 
Suspended 
Dissolved 

Conductivity 
Total Coliform Bacteria 

NA - Not analyzed 

14.soc 
38 color units' 
4.4 NTU 

o.6o 
77.6 

4.8 
<0.006 

0. 01 
0. 01 
3.9 
0 .as 
0.16 
0.02 
0.18 

0.21 
0.02 

0.04 
0.05 
7. 4 

11.25 
14.5 

163.2 
'-' 

160 

"' m 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
mg/1 

mg/1 
mg/1 

mg/1 
mgjl 
pH Lmits 
mg/1 
mg/1 

mg/1 
mg/1 
mg/1 
u-mbos/em 

count/100 ml 

3/12/79 

NA 
7 
3.7 NTU 

0.00 
61.3 
6.0 

<0.006 
0.04 
0.01 
1.6 
0.05 
0.12 

NA 
0.07 

0.50 
NA 

0.33 
0.33 
7.3 

NA 
NA 

123.9 ,_, 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

mg/1 

mg/1 

mg/1 
mg/1 
pH units 

mg/1 
mg/1 
mgjl 
u-mhos/cm 

118.0 
183.0 
100.0 count/lOOml 

Sou~ce: Water Quality Labo~ato~y of JASON M. CORTELL and 
ASSOCIATES INC., Waltham, Massachusetts 

-·- ----- ---·-··------ --------
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Wate~ quality of this water is generally good 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 direction). In 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 locally. 

Groundwater now discharging to become surface runoff would no 
longer be able to directly enter the Krurn Kill and its on-site 
tributary drainageways due to filling. The water would instead 
be collected by an underdrain system and discharged to the Krum 
Kill through existing culverts under the New York State Thrnway. 

Since there would still be 15+ feet of saturated thickness of 
sand underlying the site's southeastern corner (line BC, Figure 
2), the balancing volume of groundwater outflow would be 
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" above. 

1.3.2 Quality 

During the operation of the project, automobile traffic can be 
expected to introduce the potential for water pollution as 
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discussed in the following sections concerning surface water 
quality-. Pollutants created by automobiles are deposited 
primarily on the road network and parking areas in the form of 
street dust and dripping of gasoline, Oil and grease, emission 
particulates, and deterioration of the vehicles and tires. 
Same of the street dust falls directly on soil areas or is 
redistributed to-soil areas by wind. The remainder of the 
surface load is carried by storm water runoff through storm 
sewers and drainage channels to detention basis where it is 
gradually released downstream. Thus, 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 d~ainage channels and detention basins. 

Fo~ pollutants which a~e deposited on soil su~faces su~~ounding 
the parking a~eas, an indication of the potential effect on 
g~oundwate~ is available by studies of lead. Significant 
deposition beyond highways has been found to be confined to a 
strip of land extending app~oximately 100 feet (Laxen and 
Ha~~ison, 1977). Assuming that all othe~ pa~amete~s are 
similarly distributed, fallout would occur on approximately 14 
ac~es of soil surface around the approximately 6000 foot 
perimeter of the·parking area. Once pa~king lot contaminants 
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 (SCS Engineers, 1977). Lead, for example, is 
virtually completely immobilized in the upper soil horizon 
(Laxen and Harrison, 1977). Infiltration-percolation, when 
used on rapidly pe~meable soils such as sands, loamy sands and 
sandy learns as a wastewater management technique, 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 pollutants can be. 
approached is by refe~ence to ir~igation water quality criteria 
with respect to phytotoxic trace elements (EPA, 1972). These 
criteria set maximum trace element concentrations 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 criteria suggest that copper and nickle can be 
accomodated in the soil when concentrations are less than o~ 
equal to 0.20 mg/1. Fo~ zinc, the recommended limit is 2.0 
mg/1; and fo~ lead the criterion is 5.0 mg/1. 

Street surface lead is l% soluble (Pitt and Amy, 1972). The 
total amount of soluble lead which would be available if the 
entire annual loading shown on Table 4 we~e to be deposited on 
the 14 acres of soil is 5.05 x 106 mg. A ~easonable estimate. 
of the water available annually over 14 ac~es is 7.0 x 107 1, 
after allowing for evapotranspiration losses and runoff. The 
expected annual average concentration of lead in soil water, 



therefore, is 0.07 mg/1, 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/1 lead, or 0.07 mgjl 
if there were no removal by the soil. This water would 
percolate to the water table and become mixed with, perhaps, 
the upper foot, or so, of groundwater and move with it across 
line BC on Figure 2. By mass balance, the concentration of 
percolating water at 0.07 or 0.04 mg/1 with the upper layer of 
the water table at 0.05 mg/1 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 
to 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 106 mg, potentially producing 
concentrations of about 0.1 mg/1 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 Table 4 which might be 
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/1, well within standards (EPA, 1972). 

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 those 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 base of the detention basins 
will be above the water table and the potential exists for some 
percolation. Percolation will be retarded due to the build-up 
of fine-grained sediments and establishment of vegetation. 
Movement of water from detention ponds is much more likely to 
be accomplished by way of surface runoff than percolation due 
to the very much greater rate of release of surface water 

• 



• 

• 

compared to percolation. But since the design of the detention 
ba-sins will include invert elevations designed to maintain a 
foot or so of water after each storm [to enhance wetland 
vegetation potential) some percolation may occur. The question 
then becomes the amount of contaminants which will be carried 
with percolating waters. 

There are two possible assumptions to make concerning the 
solubility of surface contaminants which accumulate in the 
detention basins. Either they are dominently soluble or they 
are daminently insoluble. If they are dominently insoluble, 
then they will not enter the groundwater system with 
percolation. If they are dominently soluble, they will (as is 
assumed for purposes of a conservative analysis in the 
following section on surface water quality 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 flush" effects (Turner and 
Burton, 1975). In either case, pollution of groundwater 
resources 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 site lies in the headwate~s of the K~um Kill, a t~ibuta~y 
to the No~mans Kill which flows into the Hudson Rive~. 

The~e are no st~eam gage ~ecords to~ the Krwn Kill. The base 
flow of tbe Krum Kill downstream from the site has been 
estimated (Eissle~, 1979) as rangi~g between 1-2 cfs du~ing the 
fall of 1978 and ea~ly 1979. --

2.1.2 Quality 

Samples were taken 1978 and 1979 from the K~um Kill on the site 
and from McKownville Reservoir immediately downst~eam f~om the 
site. Analysis of these samples ':re shown ~n Table 3. 

Water quality in the Krum Kill 
respect to all paramete~s with 
manganese which are elevated.-_ 

oli--the site is satisfactory with 
t[le ·excepti_on of total iron and 

-- .. 

• 

Water quality in McKownville Rese'rvoir .shows high levels of 
chlorides and total dissolved solids relative to upstream ... 
conditions, perhaps reflecting the contr!butions of highway 
runoff. A concentration of 1.2 mg/1 zinc in the June, 1978, 
and 2.01 mg/1 in the January 1979,-samples are anomalously 
high; they are not in equilibrium with pH and alkalinity 
conditions. The origin of the ziilc is not known. Several 
shopping carts were observed in the reservoir during sampling. 
The January, 1979, results show anomalously high nitrogen 
levels which might be due to upstream construction of a 
drainage project on the site by the New York State Department 
of Transpo~tation. McKownville Reservoir also has higher 
levels of iron and manganese than are suitable for its 
classification as a public water supply, a condition which also 
existed in 1955 (Mulberg and others, 1965). Phenols are also 
in excess of standards. From a nutrients standpoint, the wate~ 
body is highly enriched. 

2.2 Construction Imoacts 

2.2.1 Volume 

The principal effect on stream volume of the project would be 
to increase the rate of runoff on-the sit~. As di.scussed above 
under "Groundwater" there is already considerable runoff due to 
groundwater discharge, which would continue at its present 
rate. Stormwater runoff would travel at an increased rate due 

--~--
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Te~eeratore 
CoiQ; 
T"rbidity 

"'""' inity Phenolpnta I c; o 
Toto I 

Chloride 
Corimi"m 
Chr=ium 
Copper 
Iron-t-oto I 
Lood 
Moc.ganesg 
Meccucy 
Wckcl 
SoUiu• 
z;oc 
~iTcogeo 

A•monia asH 
Nii·ratc as N 

Phoophate 
OrtOo as P 
Totol "' P 

Oi 1 & Greose 
Phenol 

'" Corboo Dioxioc 
o; >SOlved Oxygen 
BOD 
Solids 

Tutal 
Suspended 
DbsohM 

ConOucT1vi-ty 
To7ol colioocm 
f•cal col I form 
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TAOlE 

'.tATER QUAliTY ANALYSES OF""'.~'·' KELl 

ON S lTE NJD OF I~KQ\mY ll.LE RESERVOIR 

Conceo7rotiac 
Kr,um Kill 
6/29/78 

2o"c 

" " 
0 

132.5 
"2.1 

< O.OD6 
0.01 

< 0.01 

"-D 
0.05 
0.33 
0.02 
N.A. 

·"-"· 0.18 

0.36 
0.49 

0.06 
0.08 
N .A. 
N .A. 

'·' 12.5 
12. 5 
N.A. 

208 
10.0 

''' "' 1880/100 
~.n. 

'" eo]( I 

""/I 
"(Jf I 
"']/I 
,! I 

"" '" OJ] II 
~icrOg/1 

'" 
'" rng/ I 

rng/1 
rng/1 

un i Is 
o;J/ I 
mg/1 

mg/1 
w.g/ I 
rng/5 
rm1hoo/c~ ,, 

Conceotra7ion 
Kru~ K< II 
3/12179 

0 
1<6.8 
60. I 

< 0.006 
0.02 

< 0.01 

'·' 0.05 
0.4J 
iLA. 
N.~. 

N,A. 
o. 10 

0.23 

"' 
0. 10 
0.36 
t1.A. 
N ,;,, 

'·' N.A. 
N ,,\, 

"·'· 
370.9 
42.9 

'" 
'" <60/100 

N.A. 

" 

unIts 

"'" 
mg/! 
w.g/1 
mg/1 
e>;l! I ..,,I 
•.g! I 
~g/1 
mg/1 
mg/1 

•.g/l 

"9" 
rng/1 
rn;cr=nosiD> ,, 

LDncentcot ion 
MoKm.nvT lie 

6!29/78 

n'c 

" ' 
0 

_L3.3.6 •. 
:::: .. 1}:'~~"" 

< 0.006 
0.01 

< 0.01 

'·' o.os 
0.21 
0.02 
N.D. 
N.D. 
<.< 

0.01 
0.41 

0.01 
0.02 
N.~ .. 
N.A. 

"·' '·' " N.A. 

'"" 475 
730 

.•g/1 
mg/1 
~gil 
rng/1 
~9/l 

""'I ""'' ""'" m9/l 
rn I C""3/ I 

..;;/I 

w.g/ L 

•" 
mg/1 
mg/1 

220/IDD rnl 
N.A. 

Conc~n~rdtlon 
McKo•·nvlll~ 

1/10/79 

o'c 

" '' 
' rl60.6..._, 

-.,..!}.7~9·~ 
< 0.005 
< 0.01 

0.0! 

'·~ 
0.05 
0.<1 
N.A. 

'" rng/1 \./ 
wg/1 ~ 

"" ~g/1 
rng/1 
rng/ I 
rng/< 
rng/1 

0.02 mg/1 
1(\!...2--.., mg/1 

/'2.0~ .. /rn<;/1 
'----_., ... ·---.. ' 
'-.,.)l,~~·· mg, I 

1.42 rns/1 

0.02 
0.03 

< 2.0 
D.OlZ 

'·' ~.A. 

''-"· '·' 
~ ... s4o:'z":' 

-- Ei'.2 

"' no 
N.A. 

760/100 

"'3/1 

'" ~/I 

"' uni"Cs 

rng/ I 

~g/[ 

""II 
0!;'/ I 
""'"os/cm 

"·' 
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to an increase in impervious area. As described in "Storm 
Water ___ Management Report" (Annex A to this -Appendix) a system of 
retention basins would contrq_l,. rel!2ase th_rough_ an ~xistin9 
culvert under the New York State Thruway ~o-rates at or below 
existing conditions for the various storm events. 

2.2,2 Quality 

The clearing of vegetation from th.e_ site may result in the 
release of accumulated organic detritus, --leading to increa$ed 
nutrient concentrations in McKownville Reservoir. Such 
releases, however, would be minim-ized by -specifications for 
erosion and sedimentation control~s oUtlihed -on Sheet SP~4." 
Because the soils on the site are Oominanf.ly _sa-nds with only 
minor amounts of silt, erosio11 and·-sedimentati6n control should 
also be effective in limiting increases in turbidity in 
McKownville Reservoir. 

2.3 Operations Impacts -- .. 
2.3.1 Parameters 

The pollut01nts which are associated- with 'p<~rking 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 {1978) provide data 
specifically for parking lot runoff from Shopping centers. 
Parameters considered here include·l~ad, zinc, copper, nickel, 
chemical oxygen demand {COD), volatile solids (VS), fecal 
coliform bacteria, grease, nitrate-nitrogen, total Kjeldahl 
nitrogen (TKN), and phosphorus. 

2.3.2 Methodology 

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) 

For the purposes of analysis, the .parking area is estimated at 
70 acres; daily traffic on the site is estimated at 41,376 axle 
miles pe~ day. Daily loadings calculated from annual <'l01ta or 
f~orn traffic 01re assumed to accumulate to a maximum level 3 
days following a storm (Shaheen, 1975). 

A rainfall sufficient to produce 2 mm runoff was selected as 
the critical event as the smallest volume of runoff capable of 
transporting 100% of soluable contaminants (Laxen and Harrison, 
1977). Concentrations of pollutants in rul"\off are calculated 
by assuming 100% solubility (exc-SP,J;_ for ~e?d, of which only 1% 
is soluble: Pitt and Amy, l973)~qn~~rations of pollutants 

"""'-~-. ··-·: .·:--.::;"'. ''·~. -,....,.---: 
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'I '' Table ~ I 
i 

·'i' LOADING RIITF.S FOR PARKING LOT CONTAHINANTS 
! 

AFTER SHI\HEEN ( 1975 l 

Axle- 3-Day Maximum 
Parameter Loading/axle-mi le/da~ mlles/da1 Dail~ Load Load Annual Load ,, 

0 ' ' Lead 7.70xl0 '"' 41,376 I. 38 X 10 " 4.15 X 10 '9 5.05 X IQ '9 ,, 
" ' ' Copper 1.693><10 lbo 41;376 3.04xl0·mg 9.12xl0 '9 I . I I x I 0 '9 

-' " ' , 
Nickel 3.328 X 10 lbo 41,376 5.98 X 10 '9 I: 79 x 10 og 2.18xl0 '9 _, 

" " " coc 5.964 X 10 lbo 41,376 1.07 X 10 " 3.21 X 10 '9 3.91 X I 0 '9 ., 
" " " Fecal Coliform·» 7.52 X 10 organisms 3.76 X 10 org. I • 13 x I 0 "9 I ,37 X I 0 "9 

-" " " ' Nitrate 2.148 x to "" 41,376 3.86 X 10 "" I. 16 X 10 "·9 I • 41 X I 0 '9 -· ' " • TKJ< 3.92 X IQ lbo 41,376 7.04 x to '9 2.11 x to "' 2.57 x to '9 
-' ' 

, , 
Grease 5.28 X JQ '"" 41,376 9.48 X IQ '9 2.84 X 10 '9 3.46 X 10 '9 _, • " " Volatile Sol ids 6.077 X 10 'bo 41,376 1.09 X IQ " 3.27 X 10 "9 3.98 X 10 '9 

*Loading rate Is per curb mile; loadings based on 5 curb miles for the project 

AFTER SMULLEN AND OTHERS ( 1978) 

Parameter Loading/acre/year Acres Daii~Load 
3-0ay f1aximum 

Load Annual Load 

' ' , 
Zinc 2.92 lbs 70 2.43 X 10 '0 7.29 X 10 "9 8.87 X 10 "" ' ' , 
Phosphorus 1.93 lbs 70 I .61 X 10 og 4,82 X 10 '9 5,86xl0 '9 

NOTE: Assumed 100% soluble except ·ror l«ad which Is 1% soluble (P\"1""1" and Amy, 1972) and sho1;n ~t a factor of 0,01 
of wild loading rste o·f 7.70 x 10-

5 
lb/ax-mi/day 
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~n ~eceiving waters a~e calculated by mass balance, The volume 
of ~ece~v~ng water is taken as drought base flow of 425,000 gpd 
(Department of Water Resources 1948) plus storage in 

McKownville Reservoir of 1,629,500 gallons (5 acre-feet) or 
7,78 X 1061. 

Concentrations on an annual basis are estimated by use of 1.33 
X 109 of water, based on a watershed area of 1.1 mi2 for 
McKownville Reservoir, a runoff coefficient of 0.80 and 
precipitation of 33.36" per year. 

2.3,3 Concentrations in Runoff and Receiving Water 

Concentrations in runoff and receiving water for a storm in 
excess of 2 mm over 87 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 

New Yo~k State Water Quality Standards for Class A streams are 
summarized in Table 6, There are no effluent standards 
applicable to stormwater runoff. 

There are several parameters in the stan-dards for which no data 
are available to assess the impact of pa~king lot runoff. 
Among these parameters cyanide, ferrocyanide, cadmium, ammonia 
as NH3, phenols, and total dissolved solids. 

Cyanides are present in industrial wastewater from such sources 
as gas works, coke ovens, scrubbing of gases in steel plants 
metal plating operations and chemical plants. Cyanide radicals 
might occur ·in parking lot runoff and would cause a violation 
of water quality 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 seems 
unlikely. 

Cadmium may be present in pa~king lot runoff due to its use in 
tires and motoroils, With an initial concentration of less 
than 0.006 mg/1 in the receiving water, water quality standards 
would be violated during a 2 mm storm event if loadings of 
cadmium in surface dust were approximately 70 times higher than 
solid lead loadings, which is very unlikely, 

Ammonia is a component of total Kjeldahl nitrogen, togther with 
organic nitrogenous compounds. In strongly reducing (anerobic) 
environments, ammonia would account for a larger portion of 
TKN, so that TKN serves as an upper bound for the concentration 
of ammOnia. The predicted increase in TKN due to 

- ~ --------- --- --¥ ---
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• TABLE 6 
NEW YORK STATE WATER QUALITY STANDARDS 

CLASS A STREAMS 

Parameter 

Coliform 

pH 
Total dissolved solids 
Dissolved Oxygen 
Phenol 
Ammonia* 
Cyanide* 
Ferrol(i) cyanide* 
Copper* 
Zinc* 
Cadmium* 

Concentration 

5000/100 ml as the monthly median of 
at least 5 samples 
6.5-8.5 units 

500 mg/1 
5.0 mg/1 
0.005 mg/1 
2.0 mg/1 at pH of 8.0 or greater 
0.1 mg/1 as CN 
0.4 mg/l as Fe(CN)6 
0.2 mg/1 
0.3 mg/1 
0.3 mg/1 

• *Guideline 

Source: Pact 701 of Title 6, Chapter X, New York Statutes 

I _______ _ 

:=-====-'- - - - -- - ---~ -- ===---- -~- -~---·~-



• 

TASLO ' 
"ATER QUAll TY I>?ACTS OF f'ROJOCT 

CmcenTrotT o.o Concentration Resulting Annual 
in 2""' ,, Receiving Hss"t·Hng ProjecT Annual Avcroge 
runoff 'liat•r Concentr.,-tjQn Soluble lood Concentrot ion 

Po,.,<D?Ter Crn:r/1 l (cg/r J Cmg/11 irng J I"']/ I) 

' '"' 0.06 0.05 0.05 5.05 ' " 0.05 

' Zinc 1.05 0.18 0.25 8.87 ' " 0.3 

' Copper o. 13 ' O.Oi ' o.o~ I. II ' " ' 0.02 

' • Nickol 0.26 0.02 o.o• 2. 18 ' " 0.04 

" roo 461.57 N.A. > ~7.89 3.91 > w > " .. , 
fecal C»llform' '" >® "' " 1.37 ' " no 

' Phosphorus 0.69 0.03 0.08 5.36 ' '" 0.07 

' Nitrate " " Q. 17 0.49 0. 46 1.41 > " 0.50 

• >rn 3.03 "" o· • ., 2.57 • " • 0. '" , 
Greose 40.96 ' '·' ' 5. 19 3,40 ' '" ' 4.60 

" • 
Voi<>Tile SoHds 470.31 N. A. > 38.64 3.98 , w , 29.98 

~Bosed on 5 curb miles for pmjed; units ore organi,ms per 100 "'' 

N.A. mea.os not onolyseO 

~-
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stormwater runoff from the project is 0,25 mg/1 or more, which 
shoUld not cause violation of the standard for ammon~a of 2 
mg/1 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 lot 
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 be at 
acceptable concent~ations with respect to standards . 



2.3.4.2 Eutrophication 

McKownville Reservoir is presently moderately enriched. The 
added contribution of nutrients from parking lot runoff would 
not substantially change this condition. McKownville Reservoir 
is a nutrient sink controlling downstream nutrient levels. 

2.3.4.3 Use 

It is the opinion of the Albany County Health Department 
(Svenson, 1978) that the McKownville 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 dishcarges 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 
proposed project can be considered not to adversely affect the 
operation of a public water supply. 

Because the receiving water is designated as a potable water 
supply, New York State Drinking water standards, summarized in 
Table 7 should also be considered. These standards apply to 
finished water quality after treatment and not to receiving 
water quality. 

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

ASSUllling 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/1 which is the limit of 
solubility of bariUlll in water (EPA, 1972) so that barium is not 
of concern in parking lot runoff. 

The Drinking Water Standar-ds limit for cadmium is 0.01 mg/1. A 
loading rate of 4.76 x 107 mg/year-, which is comparable to 
that estimated for nickle, would result in violation of 
standards, if the entire loading were soluble. However-, the 
solubility product for cadmium carbonate, which would be 
controlling in the aqueous environment of McKownville 
Reservoir, is 5.01 x lo-12 which is extremely low (Krauskopf, 
1967). With adequate treatment, it should be possible to 
produce a finished water- quality within the standar-ds. 

Chromium loading rates in excess of 1.07 x 109 mg/year would 
produce levels in excess of 0.05 mg/1 in McKownville Reservoir, 
bnt this level is unreasonably high, much higher than any of 
the metals for which data is available. 

- ---- --------- - - ---=--=·-~=~=-
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• TABLE 7 
NEW YORK STATE DRINKING WATER STANDARDS 

Parameter Concentration 

{Requiring State, consumer end 
public notification when exceeded) 

A-rsenic 0.05 mg/1 
Barium 1 mg/1 
Cadmium 0.01 mg/1 
Chromium 0. 05 mg/1 
Flour ide 2.2 mg/1 
Lead 0.05 mg/1 
Mercury 0.002 mg/1 
Nitrate "' N 10 mg/1 
Selenium 0.01 mg/1 
Silver 0.05 mg/1 

(Requiring state notification when 
exceeded) 

• Chloride 250.0 mg/1 
Copper 1.0 mg/1 
Iron 0.3 mg/1 
Manganese 0.3 mg/1 
Sulfate 250.0 mg/1 
Zinc s.o mgjl 

Source: Pa:ct 5 of Title 10, Chapter I, New York statutes 

·=-- - -----··----
--~ ·- ,, -·--
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Similacly, flouride loadings would have to be 2.38 ~ 109 
mg/year to produce levels as high as the standard of 2.2 mg/1. 

Similarly, mercury loadings would have to be 2.14 x 106 
mg/year to produce levels as high as the standard of 0.002 mg/1. 

Similarly, selenium loadings would have to be 1.08 x 10? 
mg/year to produce levels as high as the standard of 0.01 mg/1. 

Similarly, silver loadings would have to be 1.09 x 109 
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/1 assuming existing concentrations of zero! annual 
loadings would have to be in excess of 2.70 x 101 mg. 

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

--- - -----------=--= o-_o.. , __ -
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SECTION A 

INTRODUCTION 

A-1 PROJECT LOCATION Al'ID DESCRIPTION 

"Crossgates" is proposed as an enclosed regional shopping mall, 

to be constructed on a site of approximately 160 acres in the 

northwest quadrant of the intersection of Western Avenue (U.S. 

Route 20) and the New York State Thruway, approximately six miles 

west of the Albany Central Business District. 

The site ~s bordered on the east by the New York State Thruway, 

on the south by Western Avenue, on the west by Rapp Road and 

on the north by the Washington Avenue Extension. 

The land surrounding the site has a variety of mixed commercial 

uses, with some residential development located to the southwest 

in the vicinity of Rapp Road and Western Avenue. ~lajor develop­

ment along Western Avenue consists primarily of co=ercial uses, 

with the most prominent being Stuyvesant Plaza located approxi­

mately l/4 mile east of the site at the intersection of Fuller 

Road and Western Avenue. 

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 seat cinema comprising 

a total Gross Leasable Area of some 1,300,000 s.f., 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. 

A-2 GENERAL DESCRIPTION OF SITE 

The Crossgates property is an irregularly shaped parcel, which 

lies along the southerly boundary of an area known as the 

"Albany Pine Bush", noted for its sandy soils and pitch pine-

scrub oak forest. However, the Crossgates site is in an urban 

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

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

which is approximately 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. 

A~] SCOPE OF REPORT (Refer to Drawing D~l) 

This Report analy~es the watershed area upstream o£ Crossgates, 

as well as the Crossgates property, which totals approximately 

489 acres, to several existing outfall locations at the New York 

State Thruway. Approximately 175 acres remain essentially 

unchanged while the remaining 314 acres are included in the 

Storm Water Management Plan proposed. 

• 

• 
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The Storm Water Management Plan developed-in this Report 

attenuates the anticipated increase in rate of runoff 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 major 

storms. 

The Crossgates Storm Water Management Plan 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 intervals, considering 

existing and developed runoff characteristics of the site and 

upstream drainage areas. It establishes the parameters of peak 

runoff rates and storm volumes which now exist and compares 

them to runoff rates and storage volumes which will resnlt upon 

completion of crossgates, taking into account the onsite deten-

tion on the Crossgates site. 

A-4 FINDINGS AND CONCLUSIONS 

Based upon a detailed engineering analysis contained herein, 

it is the considered professional opinion of Raymond Keyes 

Engineers that, upon implementation of the drainage improvements 

and storm water management facilities recommended herein, 

construction of Crossgates Mall will reduce peak runoff rates 

.---------
1 _- - -------- ·----~· ---~- --~-
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to downstream areas for storms of all frequencies studied, by 

the following methods: 

1. By proper grading of the perimeter of the Crossgates site, 

all streams, ditches, culverts and overland flow areas from 

offsite will be accepted into drainage channels running 

around the perimeter of the developed area and led to onsite 

detention facilities. 

2. In general, the flow of drainage will be from 1qest to the 

southeast corner. 

3. Almost all the runoff from the roofs and parking/roadway 

areas will pass through grassed open channels and basins. 

4. Runoff from impervious areas of the Crossgates project 

parking areas, roadways and building roo:Es, will be 

conveyed underground through a storm drainage system. 

Generally, drainage will be carried away from the center 

building core to the exterior perimeter of the site, 

discharging into the drainage channels. 

S. The onsite drainage system will incorporate catch basins 

with sumps and open bottoms to reduce storm water runoff 

by utilizing groundwater recharge. 

• 

• 
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6. The Detention Basin volumes have been oversized to result 

in a reduced rate of runoff 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. Other culverts under the Thruway will have sub-

stantial reductions in discharge since a portion of their 

present offsite contributing areas and all their onsite 

areas will be eliminated. 

7. 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. 

~t_------
=..:--
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SECTION B 

ENGINEERING ANALYSIS 

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

6. 

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 Najar sub-areas and some minor areas, as follows: 

Area A (267 acres) 

Sub-Area A-1 (9.0 acres) 

Sub-Area A-1 includes the runoff from the pavement of w·estern 

Avenue beginning at Rapp Road and continuing west a distance 

of approximately 2,000 feet. In addition, a 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. 

Sub-Area A-2 ( 94.0 acres) 

After flowing overland, Sub-Area A-2 collects in a swale 

which begins at the most westerly end of the offsite 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-1 from Western Avenue and 

Rapp Road, and continues easterly through the site. 

Sub-Area A-3 (28 acres) 

Sub-Area A-3 contributes from the south of Western Avenue 

between Johnston and Alton Roads to a second drainage system 

in Western Avenue which is being constructed by the New York 

State Department of Transportation as part of its improvement 

program • Its character is primarily residential and undeveloped, 

and its flow drains overland to the north into catch basins 

and culverts along Western Avenue. Ultimately these culverts 

join into a culvert at the intersection of Western Avenue and 

Lehner Terrace which continues onto the site. 

Drainage from these various Sub-Areas A-1, A-2 and A-3 

combine to flow into the major drainage course of the site, 

exiting at its southeast corner into an existing 60 inch 

culvert under the New York State Thruway. 

At the southeast corner of Area A on the Crossgates site, a low 

area exists which was the former bed of a nmanmade lake" created 

by. a dam which was breached in the recent past during a major 

storm. By this breach, previous reservoir storage capacity 

within the Crossgates site was eliminated, and the flow of 

runoff out of the site is no longer detained. 

-- ---~ 
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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 

culvert which ultimately finds its way under the New York State 

Thruway, continues south in the center median of the New York 

State Thruway, ultimately discharging by means of a 24 inch 

culvert in the area of the discharge point from Area A. 

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 

Crossgates site. This drainage area contributes 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 Aven~e Extension South Service Road. Drainage 

continues easterly along the northern edge of the site through 

an open swale, discharging into two culverts under the New York 

State Thruway just south of the Washington Avenne Extension 

bridge. These culverts are within 100 feet of each other, 

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

·--------

• 

• 
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Ultimate Discharge Point 

Drainage from the three major discharge points from the Crossgates 

site eventually finds its way to the former McKownville Reservoir. 

To the south of the McKnownville Reservoir, drainage passes 

under Western Avenue through a 24 _inch diameter culvert and 

ultimately continues to the southeast joining the Krumkill. 

The Krumkill meets the next major watercourse known as Norman 

Kill in the vicinity of New Scotland Road (N.Y. 85). The Norman 

Kill then ~lows generally in an easterly direction ultimately 

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

Albany . 
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B-2 METHODOLODY OF REPORT 

In the preparation of this Report and development of the Storm 

Water Management Plan recommended, the following methodology 

was utilized: 

1. Personal inspections of the site, upstream and downstream 

drainage areas, were made by Raymond Keyes Engineers. 

2. Topographical survey maps were obtained for the entire 

drainage watershed area. Where necessary, these maps were 

updated to reflect additional construction between the tlme 

of the original aerial phopography and the present. • 3. Drainage areas were calculated and soil types analyzed based 

on the U.S.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 were developed to determine the amount of 

drainage to be detained onsite to effect a reduction in 

discharge rates from Crossgates into downstream drainage 

:Eacili ties. 

7. Calculations were developed to show that the drainage 

discharge rate from the site after the development would 

be less than that which occurs under existing conditions 

for all sto~s, by use of the onsite detention basins. 

B-3 DESIGN CRITERIA 

In the preparation of this Report, the following engineering 

data and design criteria were used: 

1. tJ.S. Geological Survey Quadrangles: 

Albany, New York 

Voorheesville, New York 

1953 

1954 

These maps were updated to reflect current developments 

including new building and parking area construction, 

new roadways and new drainage facilities. 

2. Aerial 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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3. U.S. Depar~ent of Agriculture Soil Conservation Service 

"Soil Survey for Albany County New York". 

4- U.S. Department of Agriculture soil Conservation Service 

Technical Release No. 55 and Technical Note - Engineering 

UD 20 respectively, for analysis of storm water runoff 

characteristics. 

5- U.S. Department of Commerce Weather Bureau Technical Paper 

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

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

recurrence intervals. 

B-4 SUPPORTING DRAWINGS AND CALCULATIONS 

Appended to this Report are the following Drawings and 

calculations dated May 30, 1979-

SP-1 
,;>~' 
SP-3 
SP-4 

"Site Layout Plan" 
"Site Grading Plan" 
"Site Utilities Plan" 
"Sedimentation & Erosion Control Plan" 

D-1 qDrainage Area Map - Before Development" 
D-2 "Existing Land Uses & Hydrological Classifications" 
D-3 "Drainage Area Map - After Development" 
D-4 "Profiles" 

calculation Sheets l through 103 

• 

• 
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B-5 HYDRAULIC DATA 

• 

,--------- ----------

Storm flows for 2, 5, 10, 25 and 100 recurrence intervals were 

analyzed for the total watershed area currently routed through 

the site. The design storms studied were of 24 hour duration 

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

Recurrence Intervals Inches of Rainfall 

' year 2. 85 

' year 3.70 

w year 4. 25 

" year 4.90 

wo year 

Inflow hydrographs for the various design storms were developed 

• by applying the "inches of rainfall" values to the CN values 

determined for existing and developed conditions, taking into 

account existing natural pending areas and other existing 

characteristics • 

• 
CN Values are indications of potential maximum percent of 
mass rainfall that will run off into storm drainage systems 
and/or streams, thereby contributing to flood flows. The 
higher the value, the greater the runoff. 

- -------- ----· -
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B-6 ENGINEERING ANALYSIS 

1. Existing Conditions (Drawing D-1) 

Under existing conditions the flow rates and developed onsite 

storage volumes for the various design storms are as follows• 

Peak Flow Rate Volumes 
Recurrence Interval (c.f.s.) (Ac.Ft.) 

' year 39.2 0. 63 

' ye= 77 .l 1.44 

10 year 101.2 2.38 

" year 138.8 3. 78 

100 year 176.0 7. 35 • 
'· Increased Runoff '"~ PTOJ20Sed Development 

Recurrence Interval Volumes (Ac.Ft.) 

' year 8.08 

' year 12.43 

10 year 14.93 

" year 17.85 

100 year 21.56 

This increased volume of runoff determined minimum require-

ments for detention storage volumes after development. 

- - ,--
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3. Developed Conditions (Drawing D~3) 

,_ 

Routing of the design storm flows throngh the proposed 

detention areas after development results in the following: 

Recurrence Intervals 

2 years 

, years 

10 years 

" years 

100 years 

Methods 

Peak Rate 
(c.f.s.) 

27.10 

48.49 

65.77 

85.13 

lll. 01 

Volumes Detained 
(Ac.Ft.) 

10.21 

17.25 

22.04 

28.11 

39.06 

The passage of runoff from upstream offsite watershed areas 

will be interrupted by virtue of the uew development. In 

order to maintain continuity of offsite flows through the 

site, however, new drainage ditches will be constructed 

around the perimeter of the proposed Ring Road. Drainage 

pipes from the roofs and parking areas of Crossgates will 

be connected at numerous points along the length of the 

proposed channels. 

Flow in the proposed channels will be routed through 

detention basins, where outlet control structures will 

meter the discharge rates to the ultimate outfall into 

the existing 60 inch culvert under the New York State 

Thruway. 



• 
5. Impoundments 

A number of the proposed detentlon basins will be partially 

constructed with earth fill embankments. Inasmnch as water 

will be impounded behind these earth fill embankments, they 

will constitute impoundments of a Class "A" hazard, in 

accordance with the regulations of the Ne'~ York State 

Department of Environmental Conservation. The construction 

of the embankments will meet or exceed the regulations of 

the New York State Department of Environmental Conservation 

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 fills. • 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 be installed in a controlled manner under 

the supervision of the project's soil engineer. 

6. Sedimentation and Erosion Control (Drawing SE-1) 

During the construction of Crossgates, temporary soil 

erosion control measnres will be implemented. These 

measures will inclnde sedimentation ponds, silt traps, 

-check dams, drainage ditches, hay bales, riprap and quick 

seeding measnres to minimize exposed area of grading and 

rednce erosion and sediment transport. 

' 
I 
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The Sedimentation and Erosion Control Plan will provide for 

considerable temporary control measures before grading starts. 

Throughout the course of construction additional control 

measures will be implemented, consistent with the rate of 

progress of earthwork and drainage installation operations. 

Continuous maintenance of sedimentation and erosion control 

facilities will be carried out and onsite resident inspection 

will monitor activities to insure compliance. 

After construction, the site will be restored to a stabilized 

condition. Obviously building roofs and paved parking and 

roadway areas will not cause erosion and sediment transport 

because they are essentially impervious and are uniformly 

stable. The surrounding areas disturbed during construction 

will be topsoiled and seeded and maintained by the Developer 

on a continual basis. Slope and embankment treatment will 

be suitable to prevent erosion after construction and only 

minimal transport of sediment is anticipated. 

The open channels and detention ponds will serve to remove 

materials transported from the improved and unimproyed areas 

of the site after construction in a natural manner. 



"· 
B-7 CONCLUSIONS 

Based upon the results of this study and the implementation of 

the Storm Water Management Plan contained herein, it is the 

considered professional opinion of Raymond Keyes 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 discharge 

conveniently onto the Crossgates site without interruption. 

The proposed detention basins within Crossgates property will 

serve to reduce the peak rate of runoff during the various 

design storms after construction below those conditions which 

current exist. 

Adequate provision has been made for sedimentation and erosion 

control during and after construction and, upon compLetion of 

L~e project, ground surfaces will be restored to a stabilized 

condition. 

RK;JHM;ph 

Respectfully submitted, 

RAYMO i:l, KE)I'ES ENGINEERS, P.C. 
- I/ 
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11.1-:, 'Zbl.lo 143.0/ 
n.oo '2 \ ~-'10 rzo.~s 

\3. 7. s 113.".10 75.65 
t3.?o 1'3b.So 7~. z.q 
rS.I? \OB.bo S9-73 
t4oo 67,\0 47.91 
\4.2.5 n.1.o 3'?,ll 
14-,:sc> "'·"" 33-"Z8 
14.7'5 '52 DO "8.{;0 

!S,oo 4&.70. 15.1+ 
-1'5;2'5 40po ?l..oo 
!?, Sl:l eb.eo 'Z. 0, v} 

L 
,t= ~ -- ·-

:c....:....o.. .-. . 

JOB NO. f6-,8 
DATE S· ~0-7<;1 

SHEH 7 OF /<<'3 

COMPUTED BYJ.sj£-fi'., 

CHECkED BY J.H. 

~OTE':.S: 

tD "'[j1."6i.lL<l1Z ~I:.""'E~ 

"'iDD""\ -r'5o<O -re.:.~"'"'-"L 

;.>OTE- Ef.l61f-IE"E£1>-16, 

UD-1.0; P!'· lt;,-11 



RAYMOND KEYES ENGINEERS, F'.C. 
CONSUI..,NG O;oTE ENGlNEERs 

PROJECT 

LOCATION' c;;t..!IL"'P0:'2,..L~'-\l::> ) 

JOI NO. e'8~8 

OAU 5<30-7~ 
• 

TYPE Of CALCUI.AJJOH "'12;.E.1""01:2 ... :S.. "'DE.VS.I-0Pt-11S'~"''"" SHEET B Of 103 

\OD YIG.. 11-lF'LDW H"('t:l12o&.\2A.r'H- 'D2Ait4~ Arz.EA 'A''tzf.,7k-) COMPUTED BYJ.S j££. 
CHECKED BY J.f-1. (C,"I-.l" li:ol ') "'Tb.QUL--i.!:o.l2.. ME"'Tl-!OD 

-n......,E 
I-\ -e:S. 

e.oo 

e:zs 
B.6D B.,. 
q,oo 
'-1:25 
'1.'50 

IO,oo 

\0.1.? 

10.<;0 

IC'.lS 
1 \.on 
I 1:2? 
I I, -5o 
\\.1'S 
1"2,00 

11."1? 
17..SD 
l"l.lS 
13,oo 
\3:zt5 
\3. '5o 

\"3. "1? 

t4= 
14.2-5 
!4, >;.? 

14.1'5 
\$00 

\'5,"2.? 
1'5", ?D 

Te'-\."2? 

\1 "0.00 

o.= 
o.IO 

0.1.6 
o,.,; 
0.10 
l.oo 
\.So 

7,'3<> 

3,10 

6.")0 

7.10 

6,?0 
IC; ,1 o 

1~.')0 

16.bo 
"8.4o 
0S.teo 
ICJ3.Z:? 

Z.l1Bo 
"2f, I. I 0 

'2 \ -;:':jD 

I T3,"JQ 
t=b.Bo 
\OB.bD 
6/,10 

rz:zo 
{,(),<;o 

02LOo 
46,10 
40~o 

Eb.Z:.O 

C.F.'3. 

"D.A.•O.o$.:2 

1:1.o.::.\.'"JIO 
0,82 

I Nri...D.....-:; 

r!Y~ :20.F'""M 

(C.F.':l) ~OTE"S: 

o ... oo 
C>, 0$ <D To,e.r.l<-llll. O>.,..ri.:o!Z6.E"Io 

0. '2. I """""" -r~ ,-g.:.IIN"""'L 

0,3"1 

Oo?l 
0,81 

! • 23 
?,oS 

4.84 
.s.ez 
6.'?1 
8 . .Z. 

I\ ,40 
1-'5."25 

"'31. 44 
75.'3'? 
1?5.42. 
'22.~.10 

1..14,\0 
IB0.'32 

\4-?.bO 
[I"Z.,\6 

EP;.o'S 

II ' 4-"Z. 
"7j, 'ZO 

4').(,/ 

42-04 
37.47 
37...80 

SQ. IB 

l-IOTE- S\4<!olf.IEEII.I~ 

UD-Z.O)~·I0,-11 

• 



• 

i 

RAYMOND KEYES ENGINEERS, P.C. 

F~OHCT C:.I2..0~'5GL!.Te:~ 

LOCATION G.U.\1.-PE.IZ.I.-U.ND l 

CONSULT1NG SITE ><NGrNEE<Rs 

TYPE OF CAlClJlAT!ON S:='F::l"E..'a "DS'I<=.l.Ll'PME't-\\ 

STOI<'t:.G.E Vo!..~ ...-..eS 

"'i2.6.1>-i,.:r.6.=: C'2..EL>. "A" ('Zbl A.::.!%.S.<,) 

JOB NO./]_ 8 38 
DATE ~-~0-79 

SHEET 'l OF 103 

COMPUTED BY J.S/1:?·/?­

CH~CI(ED BY J./4. 

L ________ ----
i 1 -

' "-



RAYMOND KEYES ENGINEERS, P.C. 
CONSULT•NG 51TE E:NG,NEE:"S 

PR.oJEcr c.eo<;~.:::.L:::..\E:."S CoM?!...EX 
LO c A Tl ON Eou 1 L-DF-12.U:..~<•fDJ N, Y. 

TYPE OF CALCULATION F.:>E.:R:::I!25. Oe,v'E-LO?Me.l-1\ 

E.LE\f L::. "T I o 1-\ - 5\0 g~6, e. C..t...l t2Ve<. 
"D2.0.1\o.I.0.6E.. .!l.'ZEA ''t:i.' L 7.1".<>1 AC.!Z-5:'">) 

~ 

T 

" " ~,s 

' c 

" 4: 
~ 

~, 
o-
d 
c 

' -"' ~ 
" 15 ., 

-
0 

' 0 
u 

"" <t 

5 

rns ~3o 

f.LE VA • ."I!OI,( 

---- - -------

JOB NO. ZB '38 
DATE S-30-7$ 

SliEET 10 OF )03 

COMPUTED BYJ.S/,€£ 

ClfECKED BY J 'i 

• 

• 

~ ~·.·===--======~=-== 



RAYMOND KEYES ENGINEERS, P.C. 
C:ONSUl.TJNG SITE !<NGJNI:~ 

• PROJECT CI205SG.6TE'O C.OMPI...'E.")(. 
---iOcATfON-GUH .. D9.e.w:..l4t:>, \-.1:-(. 

• 

TYPE OF CALCULATION E:>e:~OTZ..E. DS.\IELOPME.NT 
E.L.EVt>\1 01--\- t:>IOSC.HAt2,t;E: Cu !ZVE" - G:oo" 12..C. P. 

Pl2<::>t !4.c.6S: L>.l2:e..o. "A' ( ~~7 Ac..IZ.E"S ") 

ooo 

~ 

' "-
v >SO 

" 

" ·3 
lj IOO 

<( 

:r 

" ~ 
-
ll 50 

{. I=" e.e:T) 

-· ---- --· --

' 

JOB NO. '2B3B 
OATE S-3o- 79 

$HHT II OF !03 

COM PUTEO BY JSj .ee_ 

CHECKEO BY Jf1 



RAYMOND KEYES ENGINEERS, P.C. 
CO!iSULTING SITE ENGINEERS 

PROJECT' CQ.0'55G.I:l.j" E~ CoMpL,E.)I. 

LOCATION• GU!~C>S:i:2.Lli.~0 1 \:J.:f', 
TYPE OF CALCULATION' 

WOI!.ILI NG CUICVE. 

Tl::.ILWt:.TE-12. ELEV."' f-.!. A. 

ELEV. 

(Ft) 

215.00 
215.50 
21G.OO 
216.50 
217.00 
217.50 
2l:l.OO 
21H.SO 
219.00 
219.50 
220.00 
220.50 
221.00 
221.50 
222.00 
22:!.50 
223.00 
223.50 
22<1.00 
22•1.50 
225.00 
225.50 
22G.OO 
226.50 
227.00 
227.50 
22(],00 
22U,50 
22~). 00 
22~J. 50 
230.00 

DJS C. 

o, 
CFo 

0.0 
o.; 
0.0 
o.; 
1.0 
;.o 
'-' 
4., 
o.o 
B.O 

12.0 
15.0 
19.0 
22.5 
26.8 
31.5 
36.5 
42.0 
47.5 
54.0 
60.0 
67.5 
75.0 
85,0 
99.0 

118.5 
137.5 
149.0 
158.0 
165.0 
173.0 

5TOI<.AGE 
s, 

b.c. Ft. CF5·HR5. 

0.00 0.0 
0.05 o.o 
0.10 '-' 
0.12 1.5 
0.13 1.0 
0.18 ,_, 
o. 20 '·' 0.21 '-' 
0.22 '-' 
0.25 3.0 
0.28 3.4 
0.30 3.0 
0.31 3.0 
0.32 3.8 
0.35 4.2 
0.38 '-' 
0.40 4.0 
0.46 0.0 
0.52 6.0 
0.60 '-' 
0,67 ""' 0,73 "·' o.ss 10.3 
1.15 l3.9 
1.50 18,2 
1. 95 23.6 
2.50 30.3 
3,15 38.1 
4 .oo 48.4 
4.90 59.3 
6.00 72,6 

0,/2 
CF& 

0.0 
0.1 
o.e 
0.0 
0.5 
1.0 
1.5 
'·1 

'·' 4.5 
o.o 
7.5 
0 ,. 

• 0 

11.3 
13. II 
15.8 
18.3 
21.0 
23.8 
27.0 
30,0 
33. (] 
37.5 
42.5 
49.5 
59.3 
68.8 
711 ,-•• 0 

79 .n 
82.5 
86,5 

JOB NO. '2838 
DATE' 5-3o·79 

SHEET~ 00'~ :~~€ 
COMPUTED B 

FDIC:. 6t"' 
~/6t 

CF5 

o.2s He5. 

5,/Al•O./' 
CF5 

0.0 o.o 
'-' ;.o 

'·' 0.1 
6.0 6.4 
6.4 o.o 
'-' B.B 
B .o 11.1 

10.0 12.1 
10.8 14.1 
12.0 16.5 
13.6 19.6 
14.4 21.9 
15.2 24.7 
15.6 26.9 
16.8 30.2 
18.4 34.2 
19.2 37.5 
22.4 43.4 
25.2 49.0 
29.2 56.2 
32.4 62.4 
35.2 69 .o 
41.2 78.7 
55.6 98.1 
72.8 122.3 
94.4 153,7 

121.2 190.0 
152.4 226.9 
193.6 272.6 
237.2 319.7 
290.4 376,9 

• 

• 



• 

• 

:-..:.. 

RAYMOND KEYES ENGINEERS, P.C. 
CONSULTING SITE ENGINEERS 

TYPE OF CALCULATION• 

WO"-IL.I NG 

T.O.!LWATE.I2. ELEV. ; N.A. 

ELt.Y. 

(FT) 

23•).50 
231.00 
231.50 
23:~.00 
23:~.5() 

233.00 
233. so 
23c\.0() 
234.50 
23!;.00 

DISC. 

o, 
CFo 

179.0 
185.5 
193.0 
197.5 
203.5 
209.0 
214.5 
219.0 
224.0 
228.0 

5TORAGE. 

5z Oz/z 
1:::.'"-. Ft. CF5·HR.5. CF5 

7.40 89.5 89 .s 
s. so 106.5 92.!1 

10.30 124.6 96.5 
11.70 141.6 98.8 
13.00 157.3 101.3 
14.50 175.5 104.5 
16.00 193.6 107.3 
17.40 210.5 109.5 
18.90 228.7 112.0 
20.60 249.3 114.0 

JOB NQ. 2838 
DATE• £--3o-7''i 
SHEET...!_L OF /03. 

CONPUTEO BY JS,/1!£ 

FDIC:. .6t: o. 2s H12.5. 

5e/l:::.t Sz/C.l+Dz/t 
CFS CF5 

358.0 447.5 
426.0 518.8 
498.4 594.9 
566.4 665.2 
629.2 731.0 
702.0 806.5 
774.4 881.7 
842.0 951.5 
914.8 1026.8 
997.2 1111.2 



-

RAYMOND KEYES ENGINEERS, P.C. 
CONSUl-TING BJTii: ENG!NEEF<S • - PROJECT .:;:: 12.0 ~-;.. C:!.C:.. 'T li"S C-oM?'LE..X. '0' No. ze-:;,e, 

LOCATION 6,l.Ji I_ DE"'-!...<>. t-l D J N.Y. DATE s--3b-77 
TYPE OF CALCULATION '6EFO~ PE.VEL.Ol='i""\EI-l.T SHEET •4 Of !03 

z YIZ. 'FLOOO 12-0UTI \.!{:,- Dl2.b\ f.Jo.6,E. ••'-" ~A" COMPUTED BYJS./2.£ 

( 0TOQ..<l.6e,. il-l D1 C.""-TI oN ME"'TriOD) CHECkED " 
JM 

:f\1'\5. 
\t-.ll='I...C>W S'\'010:6(01:. 0~1'-\..C>w' 

~-· 
\NF'-0.,.... ~i't'o'lliG.e: oCSTFI.QW 

I - 5"/b..t+""(a SeJt.t+Otf ... 112'1. .I "' 1-!i.S. I J: o, 
C. 'I=.~. '".1"". e.. C.F.e. C.I"'.S. C-1':'=>- c..F.-5' c..F.s. c.~.s. 

s.oo D=o 11.1'5 <?. 00 

o.oo; o.oot 0.00\ B-72.. I &-.'38 B.BB 
8:2""::. O.o1~ \Z,.DO \ '2..4'~ 

o.o<:<:. C' • 0Z. "'' ""·"oz.. 18.•8 'Z-G-,.""28 "li.S I 
BSD D.D~3 l't.'2S '2.~.\Z 

o.r>4&> 0.0"1~ 0. 00(0 '?O.Z9 ?.S.o~ 07..60 

8:7S D.0S~ 1'2.,?0 ::,5.~1.> 

O.c>l? 0, 141. D.0\1 -:o:..~.ro ~-4-3 "Sl. "'" .. 
"'!,OQ 0.0'-"l\ \2.1;:, ?6.94 

0.\11 0.241. O.D\C) -:;;-z.:zr "37...74 'Z."''-18 • 
q.z~ r.\~o 13.00 2B.S'i 

0,\Co'::.. o:~.'ei.i> 0.0'3\ 'ZS.GP 'ZB.SG> 24--~ 
q.?O a:, c-;s 13-'ZS :a.:. 1 

o.z~o D.(:,ts o-a4A "70 zo 'ZA.IO 18.14 

9.7S 0 '"""' ·--- 13.?0 11.15 
o. 4()3o 0. %"' 0-07$ t<?."',s ""ZI.'01 IS.Ol 

IO.OD 0.451 13.1'5 \4.12. 

' 
o. &.r2.4 I ,?IS O.tz.! 1'2:72 l"'LGZ. !L03 

10. "Z.? o:?t:-7 14.0o IJ;3Z 
0.~4? 2.24 0.16 10-~fr 11.0;6 10.40 

\O.'i>O o.C:•'2.3 14.2? 9:39 

J.o2. ::0._ 0 8 0.7..7 6 ""'S ]b. I Es B.bl 
\0./? 1. I I 14-~ 167 

1-2? 4.o4 0.38 f.3Z. \4.B3 l-Z4o 
11.oo 1.'3-5 14.1~ 0-7"' 

\ . .SA 6.24- 0.52 ~.?.S I~- "l:Z.. 0.2.~ 
l\,z; (. 61 15.00 'S-0.4 

2.17 b,84- 0."')0 J5. "5 '7 13-ZO SAl 
I l.'SO 2.4-Z 1?.2.? r;;-z.o 

; '!>.-r I 9.S9 J. 93 4.")9 1"'2..,11.. 4Pll 
' 1\.75 r;.oo t15.So 4.JB ! ----- - -

=· 



RAYMOND KEYES ENGINEERS, P. C. 
CONeUI...TING '"'" ENGINE£RS 

.ROHCT .C:::::1ZOSS6o.C:..TE"";> 
----locATTo"N-- ~-WI L.'DE"'-L-<>-1-.lDJ 

.TIIo\5. 
iNl=t..OW <;ioloUlQE OI.ITI'l.CW "". \ N 1"1.-0.....,.. 

fl~~. I _I 92/~t+Ozfz o, "-'· I :r 
C.F.":l. c.:F. s. C.F.5. C.J:'.<;, c..-..:'<>. C.f".~. 

6.oo o.oo \ 1.1? 10.1'5 
o.a 14 0,014 o.ool :e.sc.o 

B:2? 0.0'26 \Z,.oo 'l._G,.77 

0.04-"i 0.0~2. o.oas 40.¥, 

5.'50 0.0/0 \"2.'2S !74.10 
o.c-96 CJ.IS-5 0.01'2 &'S:Z"\-

8.15 0. \ 'l.Go 1?,."1';.0 7(,36 

0-1~1 0.3C'4 D.OZ4 14-"JS' 
<=!.oo 0. \ "'·~ \"2.1? /=:,.\ I 

• o.""Z55 o.sz 0-04 G.i.34 
q.z~ o.1.so 13.00 !'OIS7 

C> ---- ~ . ~? a.S? o.o"J -s.S.\3 
q.so o 4to \3:25 46-if, 

o. ""Go \."~2 o. \ l 4'3.50 

9.7S o,-y.,o 13.?0 ::::f' .:-· D 

o.En -z • .::~s o.n :: 4.:o':f, 

10.00 \-0~ 13.1? ?::.'.4-\ 

1-~S '3 :z.& 0.'2.9 'Z.7. 4o 
10.2~ \.GIO> 14.0o '243-";. 

1.62 ~ 1, 
~. ' o. 4c z-z.-~ 1 

iO.'i>O \ -"'i9 14.2; '2'o.n 
'2.10 "'. 5 -z. 0.11 16.58 

\0,(~ -z;3B '"'"' \{.,_":)4 

-z:.&S 8.4-o \.5'2 IS.iS 
II, 00 "Z .C) I r4.;s 14.'3(;, 

~.40 JO.'ZB "Z-37 t'3.1A;, 

!\ .z; ::...69 IS.= rz .ao 
~ 4.4& \Z,37 4-SJ 1"2.-.0 0 

\1.50 5.os !'52~ 1\.'2.0 

?.eo-; I'S ./ S e.u 10.")6 

ll.1S \0.1.S I'=>.So 10,'~0 

~---

JOB NO. '25?8 
DAU 5-5p_-,7~ 

SHEET IS OF 103 

COMPUTED BYJS/R£ 

CHECKED BY Ji-j 

!>Tel: MoE OU"TFLOW 

~lt:lO:f'L o, 
c..F.~. c.-=.5-

-z~.z.~ '2.1.?3-

4.-;.-z.o 4'3-10 

0b.14 G>4.8'3 

tb.Go 73:36 * 
/0.5(.. 06.11 

5b."}8 5·Ho 

415,'55 44.oa 

35.81Q 34.o-z 

'ZCJ.Z4 25.55 

-tb.oo 2.1-01 

'l.~.-5'1 )7.30 

~-'9~ I 5.0'1 

zo.-55 1~-"2.4 

19.3/ \I·TZ.. 

IB34 10-18 



RAYMOND KEYES ENGINEERS, P.C. 
COt<SU!.:'nNG SITE !<NGit<EEF<S 

PROJECT t:::: 12L:>SS 6oe:.. T E"S C-!?_,...., '?!...e.. X •o• NO. '25"36 • - - ~OCATION &.WI L.r.:>E:~io-!C>J N.Y. DATE s~360-7"9 

TYPE OF CAlCU~ATION "6E."F""02.E.. PEV51..0~M.EI-.IT SHEET J/..o o• "' ID '(12., "FLDOt' IZOUTII·.U:~- Dl2.bl Nt:.4E. lt..IZE.ll. "A" COMPUTED BY Jsjee 
( 5TOI2..:.6 E. 11-1 Dt c...:::.. -noN ME:"THOD) CHECII"ED " JH 

Ttt-~.e. 
\NI::"L.OW s;o~e. 0\JTFI..aW ""' 

I t-.1 FL-OW ~TO"il.t&E cU"TF~cw 

I - saft.t+"Y"- r SeJAt+O:ft Ill<. "'I. ~ "• Hi.'$. I "• c."j:<".5, e.."F. ~- a. F.~. c.~.s. c. 1': -e.. c..F".~. ·C.. F.<:>, C. t=.S. 

e.oo 0 . .:> D \ 1.1? ,o:;.n 
o.o-z_o o.ozo o.ooz 1~.47 34.05 31.3<.. 

8.'2"::. D. ::>4 lt.oo -=;'.i.lG 
0.07 o.ose- 0.007 57.04 6'1.11 5/.48 

B.':;D C.\0 I"L"2S ib-"31 
o. 14~ 0. 2.'2.1 D.0\6 "if. I& 04.4'5 63.[2 

8.1? ol5 \'l..IOD \01.8 

0, 23 0.43 0.03 lo5,45 11~.15 05.5\ ... 
"'!,00 () ?,.:::; \'2.""1~ \0-:..\ 

0.34 0-""14 o.o& q-4. '!8 I J-5."'15 06. 
q,z~;. ~ .... v 1"3.00 e:.;.s~<o • 0.50 \.16 0.0"'? 77-18 ~8.4-0 65.1/ 
q.-so C'. "3.-"'· 13.'ZS c,s.b"l 

0. 71 1.88 O.I.S 6/.37 lt.&O 11.83 
9.7S ~" , __ . ' ' 13.?0 ~.04 

! . Z3 1..-')C;, 0-2.5 48 47 51.'2.4 4-q.se 
10.00 \. 4 ,;, 13.1; ,1_ -1 ::-...., ' .... -~ 

I. ~D 4.Gf 0.44- • 38,C.5 4o.3\ 3<').08 

10.1;~ -z_·; -;/ ·-- 14.00 -:'4-.L? 

'2. 57 ~·74 0.")0 31.4(:, 3.7. Go") '2:0.13 
\O.'i:>O C:.E--:l 14.2S 

_., ;;, ;' .. -
3 08 B.gz ( ·l 0 Z&.ZI 20;.17 :l. '5. 4'"" 

\0 .• ~ "' "' f _,_'.& 14-;o t::__.··: ::> 

3.74 10.9& z."" 2. Z.:?Z. tS.9S 1D•% 

) \.00 4.11 14./t;. ,.,., ""4 ... ~. ~ 
4.BO 11.,67 5. 0") /'J.3o 'Hl 16.3} 

1\.zt; 6.4") 15.= 18.CS 

10.42 14."20 ce,.G;,o 1&-13 '21...8 \ i(o.3D 

\1.50 /.?::5 t?.zs t '"'-Bo . • 1{.2.(.. 15.8& \ LZ5 15, 17 "'l-). b6 14-.11 
1\.1~ - \-'S.Il \!5.?o 14.-54-



RAYMOND KEYES ENGINEERS, P.C. 
CCN,ULTING SITE ENG!NEERS 

.I'ROHC T ~12.0~'!'0. .:4£::. j Ei"S C-oM Fl.-E. '1<. 

---- ___ l0_C~_T_19_,ol - __ 6,-L.li L'DE~\..:..\-.1 D I N.Y. 

TYPE OF CAlCUlATION "6El""oi2.E. 'C>EV~LOPME}..l.T 

" " Z5 YIZ. "FI.OOO =I.J"Tif.l6i- c>~I>-IG.4E. .1..tz.E.ll. A 
( 9TOI2..66S... INDIC...::>.TICH•l r-'IE:THOD) 

:"1"11-\10. 
IN~L.O......,.. S10..:I:I6.E. 0 >J'T"";'~W """' 

I \-4. 1" 1.-o ...,.,.. 
- 5¥_ +0~ \-111."'1. I ~ " ' o, "''· I :r 

C.'F.5. c. ..... <;.. C.F.~. C.I"".S. c.."'=>. l'...I"".S ' 

B.oo o.oo ll.117 "ZI.\2. 

0.030 Cl.O'SO 0.002. K5> 
6:2? 0.00 la.oo .sz.;s 

0,070 o.o~S Q.Ll06 19.44 
e,.so D. \4 \'l.:ZS 100.3 

o,;wa 0. "Z."JO 0-023 fZ6.1S" 
8.iS 0 ·---. - ·o !"2..170 1/?0.0 

0. 32--o 0.33 0.0'3> I +t. fJO 

q,oo c-:~----: \'2.!10. \ ~-:::, -~"' 

• 0.47 0.11 o.o0 1?2)0 

q.z~ 0 .-- f' J3,00 \"'L \.o . . 
0.(/) \.'3.'7 Ooll IOB.n 

qso r ~'"' •. ~ \3:ZS 0 ?.0S 
I. II Z.3'7 0.\9 i)t:.. 4-5" 

9.7S \-~"' \S.?O 11?.74 
i, l[ '::.>) I o.~t;;, b) aq 

10.00 ~l.D4- 13.1; ~-, 
~ " f ~ 

1 b'O (.:zo O.b/ 5).i'2. 
10.2>:; ? -~~ 

....,.£·~ 14.00 ,-;'!~ -~' 
., j. .. ' 

J.ss CJ.II 1-7G. 43.8/ 
iO.'bO "' ,.., --· '' 14.210. "-_:i.ll 

430 \LG:S ~.GG ~so 

10.'7? <1.'-B ·~"' "?"' "" ----"":::> 
S]O 13-IC) ~4-~· 0 )0,94 

I I, 00 c::: .l"Z. 14:1S ·,;_f,C,O 

b.b9 14.4·"3 b-84 
"/ ,-, 
-'-'·;I 

\\.;:; 1- &-? 15.00 z?.\4 
8.94- 1&.?3 ").o3 23.57 

I \.SO 10.2-,; l?:z.;. 1-Z.CD 

15.&8 "23.18 { '-,6'3 Zl.lz 
1\.75 "'21.11. IS. !50 za.-z:4 

' ,----- ----------

JOB NO. '25?5 
DATE S -3Q_:-7$:> 

StiEET I 7 OF /C03 

COMPUTED BYJsj.e£ 
JM .., 

" CliEC 

!:>"lt>I!:$E: OlJTFLCw" 

S..Jt>t+oy'L o, 
c..F.,.,. C.I".S. 

43.Zo 41.73 

80."')[ 7Ca.l4-

131,.:;'7 I oCL 

ll5."} 130.[4 

\ 15.0") I '31."2.1 "" 
iS-'S.I4 ll~:zz:; 

\"21 ."54 95-44 

C)0.3~ sl.o3 

(,5.) 5 W.lO 

~:2.1 44nJ 

'&X' ~ . :;(,,% 

-;of,"JB Z6,8') 

'Z. ") • ") f, ~•.49 

'1-7 .04 ·n.GB 

'Z6.f8 zo:z4 



RAYMOND KEYES ENGINEEFiS, P:c. 
CONSUI...TINC $ITE ENCINEEF<S 

P~OJECT C:!Z.O~S6t6.T~S t::::...cMFL. e.. X ,0, NO. '2B~8 • -- lOCATION 6.Lli L.t:>'S 12.L.<::o 1-.l 0) N.Y. DATE S- SQ::];:!J 

TYPE OF CAlCULATION 13El""0'2.E.. C>E.Y5l..O~I'o'\EI-l.T SHEET I 8 OF 103 

]00 Y2. "FLOOO 12.0UTI 1-1 (;,- 0'2.0.1 l-lo.4.E. .O..tze.a ~A" COMPUTED BYJS4£e. 
( 5TO 12...::.6 EL 11•-1 D I C. 0.. ]IoN Mem-roo) -CHECKED BT _J 

Tl>-1.1!. 
\Nl::(....OW 'e>1012ll6-E- 0""'~ ~-· 

\NPI...Ow 
~'ml!:t.Glt OU'TFL.Ow' 

tiiZ'S. I "' 
5o/t.t+cye o, H2-S. I :r Seft>tt0rf2. o, 

c . .,-.5, 0::.."1"', e.. C.l",5. c.;:.s. c.o;:;o;,. c..!".~. c..F.~. C.l=.S. 

S.oo 0.00 I !.1'5 31-49 

0. 04' 0.040 Cl,OQ3 54.94 -S6.44 ~-"25 
8.'2? no~ \2..00 75.~<=;; 

0, /5 0-161 0,015 J 18.4o I?..O.S'3 98.0\ 
6.'50 o.-zl 1-z.:zs 1<35.4 

0,2? 0.4-0 D.o4 I'H .o.;- 'l13.G3 144.Br.. 
8.iS o.-:::1 t-z.;o 1.73. 7 

0.74- \.OD o.oa '2.18-Cfo 187.67 fb0.14 
~.00 (" -·-=-1 1'2-lt:> '2.14 -I 

o, 70 /.f,7. 0,15 I '17/L ~24.b5 (t,-5.67 .. • CJ, '2. /0. D-3L \3,00 !Bo:S 

2,06 ~-'04- 0.3<: /6'l.q5 37.\."!1 I (.5:~1 
Cj.SO \.2~ \3.'25 14?-b 

1-64- 4. 6<f 0.41 1£8.10 t8S. IS~.C')Z 

'HS ~i.e>:O: rs.;o \\1.Z. 

"2. ~4 G.93 I. o I loo.t;,3 -z:-z.c._Zl /48.7B 
10.00 ~-('>~ 13.1; F-~ o:S 

- " 
?., '14 0.S<P -z.o? So.'24 J5i.(,7 (10.'56 

!0. '2? <1.84 14.= l1.41.. 
5,33 13-14 S.4o &5. 3! \Ot.-4-D 67.4-P) 

tO.'i:>O -;;.sz. 14.2? t:C:A:z.o 

&,.4o 14-lt 0-54 54.41 b~3'Z &>1;1? 

10.1~ h"ll ·~"' 4").01 

7.75 I 5.'35 t.Bo 4(;., i3 47,10 4£..'20 
1 Loo B.S? 14.iS 47:.04-

~~~ t l .sz. 0/79 4.:..00 4LS(o 4-o:z:z. 
!\ . e; 11-40 IS. <X> 37.41 

/3.33 ZZ--810 I f.-37 35./4- .3G.4B 34.95 
. tl.'SO l':S':ZS t?.z; :,-z_.go 

23.37 zo;.sr;, Z.G.-3~ 3 f. 5( ~3,03 "3-0.\3 
1\.15 3!..4"' l'5.;o 30.18 

~---·----



------------

RAYMOND KEYES ENGINEERS, P.C. 

.RoJECT Crz s-=.&..,.\E-'"5. 
_______ LQCA liON __ .6U I ~.'!;:;> 1=. ~1,.£).\.ll:;> J 

TYPE OF CALC\JLATJON 'BS.'Fc::>i2.e; 

1--!- YO taLc>&.. 1.::...0. t... 

12'ES\PEI-iilbl A 
B 
c. 
p 

A 

"' c 
D 

£,LI'stNE'SS 6. 
CoM t"\'E.iU.IL.I.L.. 5 

c 
D 

39 
G/ 
l4 
So 

5l 
lZ 
81 
S& 

~ y e.L...::::'PI""\i!:j.JT 

0:::: ~"$ $ \ F 10:::..1 Tl 01-.'S 
A~e.:. 11 B'1 (4/ A,l/.15."'>) 

13. so 
3. I 'Z. 
I. 47 

'Zo. I':' 

4-7 

3 40· I 

337.5 
1//.t<. 
\OZ.9 

15 54, & 

JOB NO. "2838 
DAH 5-3.0-79 

SliEET l '\ OF /tJ.S 

COMPUHD BYJsj££: 

CHECKED BY JM 

34o, I 

' 

2'50(.,,7 

c N o 25oc., 7 , 53.3 "' s+ 
47 

;[--- -------------



RAYMOND KEYES ENGINEERS, P.C. 

lOCATION G:<.!\l .. "t::q;.,_c..,o,.\-1"0> ~."'f", 

JOB NO . ..Z8:,S. 
DATE S· 3o-"7~ 

SHHT l.O Of f{)3 

COMPUTED BY JS/Kj! 

CH~CKED BY JM 

TYPE Of CAlCUlATION B-e.=e.s. ~6.\..0PM~HT 

-=.... Ta>~=<ol-"\ ~A. I t-1 ..6.6. a v/J.TEJZ5H"Ilt:> ~TEli!~TI ~-:. 
-"Dt26.1 ... 66.~ L:..12E"0, II e'' ( 4"1 Ac..'ZE">) 

6.12-S.tt:. = 4"1 
C.;-! < 54-
F'z • ". e. I:;. 
"Ps , 5.10 

"P,o , 4. ""2. -s 
"Pp; • 4.~0 

"P.oc> • S.9o 
-,-, • 0. '50 

TT • o.oo 

5 ~ 1"'%-to 

t--'\.""-$S t2Wl-l.o~F 

? 'fit. -..:. 0. = 

? 112.. 2.0. = 

\D ...,IZ.. E.O. , 

-ze, Ye. !2.o.= 

I= '{~ ~.a-= 

-,.; .. £-..."!;. "P \"!;. ~1&\-ol ~AI>-1><"41...1.... 1.0 11-~>-\E..., 'FO:O:. 
' -z, 6 , lo, "Z.? ~ too -(<:<.. •"O>""f<=>12M 'FW:.E-">1.\ li.t-0:::... Y 

2e:.:::..::..'-IQ.S~E. I'""'TEI'ZV41...') ""'5.12. t:. 'Z4 ~0::. 
"DU12ll.""T"IOI-\. "~'"~2oM ""T'"eo..:.IO; .. nc.,.L R>'P"i<o:. No. 40 

~ Y I "1'- I. 

~ 6.52 ........... lli.IZE ~" < 54-

(P- .z::.J"' 
P+·B~ 

, o. 14 'Wi-<Ei<E. "P~ t..es) s~ 8, 5'2 

• o. 38 .....,.tiSIZa -p., '5.1o
1 

"=>: B. 5'2.. 

(P-.1"'3)2. 
p + ·85 = o.sq W~f;.lZ.E P~ 4.2'5 1 ~~ 8. St. 

= o.Bl WI-lEI?. C. P= 4.e,o1 5" 8.51: 

( P-. 25)'2 
P+.e~ /. 35 "''"5:2. e. P= '=:.,901 ~" 8.S"Z. 

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 
CONSULTING SoTO: EN<i .. NEEF"' 

.noHcr C .eossGAT E.S Co,.....,PL..E.X 
tOCATlOH Gu!LDE/ZLAND NY 

-------~-:;.~~ -~F--~~l~U-lATioN B ~= Fo e.E bEve:~.-op "-"E.N 1 

JOB NO. £838 
DAH _r-30-79 

SHHT Z.l OF 103 

COMPUTED BYJ.S/E£ 

CHECI<ED BY J/1 

• 

'2 YJZ INFt..aw 1-lYOIZDGr.?API-I- De.A.1N.A6E" Ae.sA"' P-:l" 
( C"-1 :.54) TAeULA.I<.: METHOD (47.&:-) 

liME 

HOS 
8.00 

.B. '2-5 
8,50 

8.15 
9.00 

9. '2 s 
9. 50 
9. 75 

I O. Oe> 

10.25 
10.50 
/0,75-
II.Oo 
11. e 5 
!1, ;:,o 

11.75 
12.00 
11,25 
l'l.SO 
J2. 7? 
13,oo 
/.3, 'ZS 
13.5o 
13.75 

14 ·"' 
IA.25 
14.50 
1<. 76 
15.oo 
15.'25 
15,50 

<»v 
/iJ,J,Ii:',Cl, 

1"c "0,50 
T1 : O.oo 

o.oo 
0. 'Z"" 
o.So 
I. oo 

'Z.oo 
3.os 
4.1? 
-5.'2? 
{a '3D 

1.1>? 
/O,S:;> 

1'3.')0 
lb.fO 

N.eo 
4o:2o 

1'31#>0 

3-)C(JO 

41.7.59 
f{,;' .?0 

1 ''f?/,c 
I o 1.8~ 
7~.'30 
&o.-::,o 

'5L?'J 
44.70 

40.BCJ 
'37.46 
:3Soo 
'52.C)O 

=c>.'SO 
'Z"?,IO 

c ,F.'S. 

D. A. ~ao73 
!?, o.cooJ4-

o.oiO 

IJ.J I=' LoW 
l--lYVI206 E,~>.Y+-1 

(C,F,"?) 
o.ooo 

NoTE."Si 

o . oo 'Z Q TP.&L.!!.A t:: 'P15CI/l-.ia5 EO 

Q,003 Ftzo,_,l TSC"TECI-H-llt::<L:.. 

o.o) NoTe;-"&J,Sli-lEE~~ 

o,o?. uo-2o; '1'~"'· 1-a 

o,o4 
o.os 
o.oG> 

O.oB 
("],ji 

0.14 
o. 18 
o.a? 
o4o 
J, 62 

4.28 
'2.b2 
l.&o 

1·02 
0.7& 
6,~0 

o.'5z 
o.4':> 

o.41 
o.3l 
o.3S 

0.33 
6.'5/ 

o.Z';) 



RAYMOND KEYES ENGINEERS, F'. C. 
CONSU!...TlNG StTE ENGlNI<EF<e 

PROJECT Czz.ossG4TE..5 CoMPL-EX. 
LOCATION Gu!I...DE12L..AI\.ID N y' 
TYPE OF CALCUlATION BEFOeE b!::VEL.0PMt:;;Nf 

JOB NO. 2.8~ 
DATE ~-30-7!) 

SHEET Z.Z OF 103 

COMPUTED BYJS/U 
ctiEcKED BT JM 

s Yrz. 1 NFL-ow t-lYO'iZDSI?AP~- D12A1NASE" AecA ~-J?" 
( Cl>..l-=-54) TAP->UL...A,12. METI-\OD (41A.::..) 

-n ""'E 

~·s 
8.00 

8.'2.5 
8.Go 

8' 1!> 
9.00 

9. '2!) 
9,50 

9. 7S 
J {), 0~ 

10.2!:­
)0,50 

!0. 7'5-
/\, oo 
II. 'Z5" 
II, ~0 
11,15 

IZ.. o o 
1'2.25 
12.50 
12. 7? 
18.oo 
/3. ?:5 
L3.5o 
13.15 
/4.co 
IA.25 
/4.50 
1A. n; 
15.oo 
15· Q5 
15.50 

O>'V" 
/!IJ, l<'.a. 

1"c "o,e,o 
3,- ~ D,oa 

o.oo 

o:z""' 
o.So 
\. oo 

"Z.oo 
"3. 0'3 

4.1? 
-5. "2? 
U,"?o 

1.eo 
/0, '5o 

1'3..')a 
lb.fO 

N.Eo 
40."20 

1131..&0 
310.'10 
41.7.7J 
f.(.,l.~o 

I 0::.).&;0 

lo I,Bo 

7'-.30 
bO.~o 

'51~JSO 

4-4.10 
4DBD 
'37.'16 
:3-Soo 

"52.90 
3?.'50 
'Z"}.It> 

c .F. <S. 

P. A. "'ao73 
e o.:oo.3EJ 

o.oze 

IN~LoW 

I-!YOI20G£J,.Y~ 

(C.F,C;,) 

o.ooo 

0.00! <D T,...elJl.t~-1:: ~r.;cl/t.Ja;E~ 

o.Di4 ~JZoW\ "T":>C1"EGI-lf-l•<'"''-
o.oZB 
o.o~ 

0,"09 

o.l z. 
o. tO 
o. 18 
o.-zz 
o.L~ 

o.-3~ 

cSJ 

\. 1"3 

4·Z4-
tO."l5 
\ 1.~1 
l.S"Z 

4.4-l 
'2..8? 

'2.14 
J • bLJ 
1.44 
J.1..S 

\.\4 
/. o? 

C>.06 
o.'':i"Z 
o.e? 
0-81 

NoTe:- B...,.lr.iEE~t-IG. 

uo-2oi 1""9"""' t-e 

• 

• 



RAYMOND KEYES ENGINEERS, F'.C. 
CONSUl-TONG sm; EN.,lNE~$ 

.R.OJECT Cl2.e>SSGATE...5 CoMPLEX 
---lOCATJON ___ (S_uJ I...DE.I2 !....A"-l D NY 

JOB NO. 2.838 
oAn: C--3{) -79 

SHEH 2.3 Of 103 

COMPUTED BYJS/2£ 

CHECKED BY JH 

-TYPE Of CALCULATION B!'OFOeE bEVE:.!.-OPME.Nf 

10 YLZ INFLOW 1-lY~I?APJ-1- DgA.tN.4GE" AeEA" r.;," 
( C"-1 ~54) TAP---llt...A.e ME-THOD (41Ad 

<>'</ 
/r1J,I2'.o. C.F.S. )lo.H' LoW 

1-iYvi::OG £.A.f'H -nME 

HI2.S 

-8.0C> 

a. '2.5 
8.F;o 

Tc ~ O,!::;,o 

1,. :. O.bo 
o.oeo 
o.'Z? 
oso 
\.DO 

1.oo 

o. A.~ao73 
e o. "'o.ffi (C, F."?) 'NOTE. '51 

• 

8. 1!; 
9. ("J() 

9. '2 r, 
9,5() 

9.75 
)O.c>r-

10,'2!., 
10,50 

/0. 7~ 
ll.Oo 
II. 'Z5 
II, ~o 
11.15 
IZ. t1 o 
l'l, 2S 
\Z,-Sa 
12.7:.-
1~. ClQ 

/3.1-5 
13.50 
!3.75 
14.ro 
/A,g5 
!4.50 
1<.76 
15.00 
r£i,'25 
15,50 

" 
--

3. 0'3 

4.\S 
-5. 2'-" 
~3o 

I . .to 
10.~ 

1'3."1~ 

lb,iD 

1:"1.8? 
<1o:2o 

l>:i!lco 

41.7. -:'J) 

f{,i .r:..o 
I ?i.~:::­
lol,l3o 

70.so 
&c:=;,o 

?i.>;o 
44.70 

40 . .50 
'57 . .<:16 

'3?,'30 
"2.<}.10 

0.04~ o.oo 
c:>. o I 
O, DO:: 

0.04 

O,D"') 

0 .1'3 
o.rg 

0.'2::. 
o."Zl 
o.=:.t 
oA·? 
o.bb 
o.---rs 
\. o1 
1.1'5 

""'sz 
\ /b.'8 I 

1658 

II 24-
o.&. 
4.38 
3. 7.6 
2-5~ 

'2'.'21 
1.")2. 

l.l"';;, 
I ·61 

[,1)0 

{.41 
/. 3 I 

-/."'1? 

F!Zo"\ T'SC TE,C\-'\SlO::~t.. 

kloTe:- 'e~li-IEE1?1>44 

uo-2o; f'S"'' i-B 



RAYMOND KEYES ENGINEERS, p,·c. 
CON~ULTONG 51TE: l':NG1N<='<S 

n.oacr Ce.ossGATE..-5 Co,....,PLe.x- • lOCATIO"'' Gu1l...D~I2L..AND 1 1\.1 Y 
TYPE oF cAlCUlATio .... B~Foe:E DEvc:L.OPMe.Nr 

JOII "1'0. 28'3(3 
DATE :S·30-79 

SHEET Z..4 OF ltJ3 
COMPUTED IITJS/ff 

CH~CkED IIY J f1 
!25 YIZ !NFL.ow t-IY/;10")G12AP!-I- DEA1NA6E AecA" P.:l'' 

( C/-...1 :.54) TAP-:.V!...A./2. METHCIO (47L>.::..I 

O>"V 
/j IJ, 12',0, 

Tc "o,;,o 
T-r!O.oo 

C,F.'S, 

o. A. =ao73 
!?, o.-=-.87 

0, OG04 

) 1-J ;:-LoW 
t...IYDI20G£Af'+-l 

(C,F,'?) 
0·00 

Non:. s; 
""T"I ""E 

~OS 

8.06 

8. '2.5" 
8.So 

o.oo 
o. 'Z ";. 
o.so 
\.00 

'Z.oo 
3.0'5 
4.\? 
5. '2? 
&>o 
1.&> 
10.~ 

1'3..")0 
IB.Jo 

'Z.-'1.80 
40"20 

I IS UOo 

3?0."l0 
4 'Z. 7. "".:D 
2&1 .... .;.0 

1"':;(/,(C[' 

I o 1.6.:::> 

7(,..30 
t::£:!.~0 

'5l.ISO 
4lr.70 

40.Bo 
'37.<:16 

0. 0 z. Q l,~~oo~I)Uloi: t>I5<'<Jt.l!l5t~ 

8. 75 
9. 00 

9. '2!) 
9, 50 

9.75 
)O.OC 

10.'25 
)0,50 

10.75-
) 1.00 

11. e 5 
IJ, =.:.o 
11.15 
IZ. o o 
l'Z,2.b 
1'2. so 
1Z. 7? 
13,oo 
J3,'ZS 
L3.5o 
13.75 
J4.a? 
/4.2S 
14.50 
li.7G 
15.oo 
/5.26 
15,50 

3'::.oo 
32.CJo 
=a, so 
"2.0.10 

o.o 5 
0.00 

o. 15 
0. '20 
0, '21 
0. 34 
o. 40 
0,50 
o.r.7 
0.89 
/,l"-

1' 59 
2, 51 
'!!. 70 

25,02 
27•3(,. 
I Go • 74 
I a. Z I 

G. 5Z 
4. 88 
3.9& 
3. 30 
e .&c, 
2 ·" I '2,40 
2.Z4 
2. I I 
I , 95 
I. 8& 

'F'l?D>.!I T~ T£C::::t-U-li<=GL­

NoTC:- 't::."""lliE.EIZII-oll, 

UD·ZOj -pg~· 'l-B 

• 



RAYMOND KEYES ENGINEERS, P.C. 
CONSU!..TING .,,.,-,: ENG!NE~S 

.ROJEC:T Cl2DSSGATE..S CoMPLEX 
------- !9.~-~flON -- G _UI L. D E.jZ !-AN D ) N- y' 

rnEoF c:ALc:uLArloN B:FoeE DevE.~.-o_Pf..JIE.Nr 
/00 Y!Z INFLoW 1-IY~r.?API--I- DeA1NASE' AeEA,. ~" 

( C"-J =-54) TAP--UL-A.IZ MEii-\OD (41Ac..)_ 

0% - - 11.1, ~.0. c ,F..;,_ 11-J"'LoW 

JOB NO. 2.8~ 
DATE 5-3D-79 

SHEET z_s OF /03 

C:OMPUTI:D BY Jsj_.ee 
C:H.EC:KED BY .Jf1 

""TIME Tc "o,oo 
HOS ·r, :. O,lll2 

o. A. =ao73 
~ 0 ."' 1.~e 

1--l'(V I:?:OG £.A-fH 

(C, F."?) NOTE."?; 
8.06 o.oo 

-- 8. 25 0.'2 <:. 
8.Go o.so 
8. 75 \. oo 
9. ("!(l -z.oo 

9. '2:;, s: 0'3 

9. 50 4-IS 
9.75 -5. 2? 

) 0. C'f' {p,":;O 

• lo,t:.S 1.8D 
I0.5D 10.~ 

10. 7'3- 1'3.<'}~ 

ll.oo 10.:o 

11. e 5 'Z4.B? 
11, s-o l1o:2o 
II, 15 1'51.&>C? 

- tz.oo ~0.'10 

1'2,'2-b i1"2.7. ?') 

1'2.50 2_&! .::o 
12.7? I ':i),ICO 

13,oo loi.B.:"l 

/3.1.5 7b.3-::.> 
13.5o ~.30 

13.75 '51. 'SO 

t4.m M-.70 

14.25 4D.Bo 

/4.50 '?:7.-4.6 
iJ. 76 ~00 

15.oo ~;z,c;-::.> 

15· 25 3-?,SO 

15,50 '2."'),[ 0 

.----------------- --- ----- -

0.10 o.oo 
o.o~ 

o.os 
0.10 

o:z.o 
Cl--31 
oA"L 

1.81 
'2.45 
4.o-z. 

i?.lb 
~-') .D'-"') 

4"1.-7? 
-:,:,,1 '3 

\0.0b 
rc.1F 

l.&S 
{,. c-·:.. 
' -~- \---, 

4-.41 
4.D8 
3.74-
3-SO 

'3·L9 

3.0S 

z."? 1 

(j) TJ>.e'-'~f.l.f: ~1/l\QSEO 

;=""tzo"-'1 TSC '"fE.Cl-!!-il<=4!.­

NoTe:- -e,,.,..l\-le:;;:\11"'"" 

LI0·20j 'f'9.,, "1-B 



I • 
I 

RAYMOND KEYES ENGINEERS, P.C. 
CONSUL"T,NG 5lTE ENGINEEF<S 

PROHC T CtL.O~~ ai A"T 5'-;,. C:::0 1'-TPI...e;)(: 

LOCATION 6.U\I...C>5:12-I...6..\'4'DJ i-J.y. 
TYPE OF CALCULATION 'e:>Eii=O!Z...E- 'DC,YEi.a"PME.IJ.T 

"5toi26.4E. yot..w~e:-s 

T-::,;:;o a 1 t--16. .s, E. Ll-12 E2:. " 6 '' ( 47 Ao::IZ.E.~ ') 

JOB NO. ZB 36 
DATE 5-3o-7'3J 

SHEET 2.(, Of 10~ 

COMPUT£0 BYJsj,ef? 

CHEtKfD BY Jf-1 

• 



RAYMOND KEYES ENGINEERS, P.C. 
CONSUL TONG $n"~ ~N<ilNEERS 

• PROJfCT -C~'S'S &.A"'\E"S ~MPLE")(. 
----- _LOC_A._T_!_()_~ __ 6\I.\ \ L'PF- '"-LA I-I 'OJ N.Y. 

• 

TYPE OF CAlCULATION eE.'FO'e.E "'DE!OVEl.O'PMEI-\i 

~ ,_ 
w • • ~ 

" d 
~ 
" ul4 
~ 
4 

" 0 
!-
;j' 

fi3 
ill 
r • " , 
i'2. 
0 

j 

" 
I 

~LS:V.O.T\CJ\J.-5lOt2AG,E. C!J'ZVE 
'C>~INA6.E. ll'2.E.O. "e," (41 Ll.o;..&e.."i.) 

- z.s+_ 

ELE V AI JoN (FEE1") 

JOB- NO. ,ZS 3 8 
DATE $- 30-75> 

SHHT '2-1 OF /03 

COMPUTED BYJS/.ee 
CHECKED BY JH" 



RAYMOND KEYES ENGINEERS, P.C. 
CONSULTING $lTE ~GJNEE10S 

PROJECT C.ao~sGArEs Ce;,hf\pl..e:)'... 

i.OCATION Gu, Ide r/q_lr\ d 1 /-...._/ .Y. 
TYPE Of CAlCUlATION E::E":F"Ol2.E. Dev'ei....OF"t-o'\E"I-4T 

e'I.."E.Y.O.\ION· DISC.\-IA~S. CUIZ.V5" - 'Z\11 e.C.."?. 
1::72A\I..t~C:.E ~12.~ "e,' L 4"1 AC:.Ii::E.":o) 

. 
" 
v 

T 

j) 

~5Z Z53 zss 'l5 (,. '2.5 7 

• ..o...:.;:..:_.... - --

JOB NO. ~B --:,3 
DATE !:-30-79 

SHEET 28 Of /03 

COMPUTED p,yJs/1?12 

CHECKED BY JH 

• 

• 



• 
RAYMOND KEYES ENGINEERS, P.C. 

CONSULTING SITE ENGINEE~S 

PROJECT' C 12.0'::>'=>~.::..-rE-~ C_.,.t-'IP!...E:X 

LOCATION' G;JI'-D=-IZLAE-ID~ 1'-J.-.,.', 

JOB NO. ea~8 

DATE• .£-3 0 -7<;) 
------- ------ --- ---

TYPE OF CALCULATION' SHEET 2 "J OF J{) 3 

W0£..1L.lNG CU£.VE. coMPUTED BY.Jsjrze 

o~VE-L...Oc>ME.!-.1 T• D~;\.Jt.Coe AeEA"e:'(4?&.)CHECKED BY J H 

TAILW.6.TE.Ia. ~LEV._"' N-A. 

DISC. 5TO!a.AGE FO~ .6t" o:z_o; HE-5. 
ELEY. o, ,, Oz/z 5e/o.t &.! /t..t..+ o.z;e. 
(FT.) ceo a c.. Ft. CF5-HR!;I. CFO CF5 CF5 

252.50 0.0 0.00 o.c o.o o.o 0.0 
25:!,00 ,_o 0.18 '·' 0.0 '·' 9 • 3 
253.50 '·' 0.60 '·' 1.~ 29.2 31.1 
25•1.00 '-' 1.17 14.2 3.3 56.8 60.1 
25•1,50 0.4 2.00 24.2 4.7 96.8 101.5 
25:>.00 12.3 3. 0 4 36.8 6.2 147.2 153.4 
25S.50 15.2 5.20 62,9 7.6 251.6 259.2 
25ci.OO 21.1 7.37 89.2 10. G 356.8 367.4 

• 

---- -

----------- ----- -----



RAYMOND KEYES ENGINEERS, p;c. 
CON$Ut:nNG $1Tii: """""NE:I<RS 

PROJECT C!Z.Oss.qc,.TE"S t::...a M'P'l... e... X. ,o. NO. ZB':IE> • ~-··· tc;"'~AT_JON 6,!.liL"DE:~\-.lt::>) N.Y. DATE . .5-::3<:)-Z~ . 

TYPE OF CALCULATION "6El""ol2.e.. CI"E.Y5L..0F'I"o'\E.I-IT SHEET 30_ Of .!_o:~ 

2 ~. "F"Looo "12-0UTI\o.l~- 0'2..6-11--lt::o.t.:,E. ll.tzE..O. "B" COMPUTED BYJS/ei! 
( 5TOQ..6.6E- 114DIC..A."TION METP-100) CHECKED BY ... JH 

~ j !'¥.(% ·~ 
~~- !'·~~::· 1\IZ'i. 

I= ~ ££,' 
0, Hi.'S. I o, 

. 
0,00 • 1. 52 

O,oo I o.ool Cl.OOCI 2.7'2. 4.3o o.4C., 

• 9.01 
o. 003 0 .oo:.<j 4-o~o 7-~ 4- 0.85" 

0,003 . 4.28 
IJ.DD1 o.Cll o.ootz. 3,45 [O,f,5 Lr5 

10· • '2.&'2 

o. 0 15' c. o<..S e. 11 II. 5 I I. 21 
,02 I" 

l. (.,Cl 

0. 0 'l5 c . .::..:; :-., oo'S I . '3 I lf.>Ss I.'ZB .. • c. 0?, /.0'2. 

\t.65C .. 1 o. a, 11.[<0 /-'2.'3 

0. 0 4- o. 7(... 

ro. b45 0-114 o.oi'Z.. o.&e I O.G! I . I IP 
9.75 '< 0 ,(po 

!o,c5C o.on o .SCo /0.0/ I.O<=j 

. O.OG, o. 5.Z 

\o. o1o D o.ozo \o. 4q g .41 I. o I 

"" 0' 4-£ 

i"· 09~ 10,43 8.83 O,"'J6' . 
. <.q ' . 0,4/ 

/D· Jz5 0.?.77 0.041 lo. 3~ B.Zl o. 8<=;1 

0' 14 . 0.37 
lo, l&o o. 4~(o 0.053 ,0.3[. 7.74 0-8'3 

18 "" o.~s 

o,r.t-s a . .t,',53 o.orl 34 /."2..5 o.-ra 
ill.e< 0.'25' I 0.33 

lo."s i"· 3t G.1 ~ 0.0{'2. 0.098 

::·:[0, ~0 0' 3- ( 
. lo. q • 1. -n 0.[~ D,3o <,.3(> 

' 1. 5z I ' o,.zq 

' 



I 

! 

RAYMOND KEYES ENGINEERS, P.C. 
CONSUI .. :nNG 5rr£ ENGINI<£Rs 

• f'li.OJECT 

TYPE OF CALCULATION "6El""'OIZ.E.. PE..VS:L . ...01"1""\'E~T 
. " " 5 Y2, "FLOOD 12-0U\II·H:o- DIZ ... C.H-Io.4E. .:l.IZE...O. 6 

( 5TOI2..a6E- 11--lDIC..t:>...,...IOt-l 1"1EIH"OD) 

:n~'~e. 
jN>:L...c:>......., 0:,"1:0I2&5iE. 0'""'"" ~-· 

1\...l. F'l.-0 ......... 

~IZ~. I " s¥~:..t+'Y~ o, Hi:S. I :r 
C."F.5, c. .. 'F. ~- c.F".~. c.;:.s. C-"1':<:>. C...I"".'O' 

- S.oo o,ooo 11.1? 4.'24 
o,oo'?..S o.oo35 o.ooeo4- ?.G-o 

B:Z? , .. , .-.~7 ..... -.~·<· \Z.OO 10· 95 
0 .. 01/ o.o\4-\ o.oot? 11.4& 

b. '50 o,o 14 I'Z-"25> /1.17 
::;. O'Z.-1 o.o34- D.Oo4 

- c f.& ..... 
6 .. ""7'5 O,D'ZS l'l. .. t;CI 7. 3~ 

0 (. ...:L ("'.074 o.ooe :-:. ·It • • • - ' 
q,oo c. Oc., \"2.1? ~.41 

• ') ,....-,.. o .. I 4-1 o.ol? s. (.,(.... I · ;... I :,..... 

9-2~ o. 0? 13.00 2·B5 
0, 105 O."Z"31 o.ov;; •.. ::"D -

q .. o;.o o, I 'l 13.'25 '2, 14 
D, 12~ o:3.41 0LJ37 ' .n 

9.7S o. 15 l3.J:..O I. (., ~ 

D./&6 oA&"'! o.oso /.51 
10.00 0.18 l3.1l5 144 

D .. 'Zoe O.(;;.ICj 0.061 I.~:;-

10. "Z? 0.'}'£ 14.00 1-~5 
" t"J ..<: r"' v•~__.-..> 0.60"1 o.oe;1 1.20 

IO);,o 0/Zt 14.2; I, I 4 

D.3+o j,c-(,0 o. I 14 {,/ 0 

IO.l'S o.>? 14-;o I .05 
D .. 45"o \.3% 0.1?0 f. 0'2.. 

II, 00 o.Sf l4:1S 0.9S 
o. t&o /.8'3 0,1...0 o.9s 

lt.e; (),{:,9 IS.OO o.9z. 

'· 0. '1! '1.. -s~ o.ZB o.B9 
j \l.~ 1-J~ 1?.2-s o,S5 

~ -"r 4."ll 0.53 o . .93 
l\ .. 7'S 4-.24 loS. SO 0, 8 I 

JOB NO.. 2B'=>B 
DATE 5-~ .. -:7-;;:> 

SHEET 3 I OF /03 

COMPUTED BT J5/f2..e 

.CHECJ:ED BY JM 
'OToW:t6E 01/fFL.I>W 

~h.to.;'l... o, 
C...F'.<;>. C.F.S. 

1'2..04 1-34 

'Z.""Z.Ib '2.6"'/ 

1.. "'J,"Z.. "2- 3-41 

31.b5 ~l.,- " 
3i.Sc,. -:,.r 4 

~ .. "32 3.00 

"l B.b4 3-40 

1....b .. 81 3.11 

'24.9~ 'Z....9 4-

'l~.Z:5 7..13 

'2.1.62 ·-z::.-s-s 

"7.0.(/ 1.-34 

\8-l""Z.. z,n 

I "1..4-4 'Z.ol 

1•·1~ '·"" 
. L __________ _ 

- -----------· -
-~-



RAYMOND KEYES ENGINEERs, P.C. 
CONSU!...TONG Srr£ ~"'"'"""""' 

PROJECT C120"SS6tUTt;;'S C..O....-\'P!.. E.. X. '0' No.ZB?-5 • -
LOCATioN .::;,u I L"DC:~~-<DJ N.Y. DATE 6(-30~JQ 

TYPE OF CALCULATION "8EI'="O!Z.E.. Oe.VE>L..OF>!"o'\El-IT SHEET 3<:. OF led. 

10 Yl2.. "FLOOO "C<.e>UTll-ll.:o- 012.-bl l-l.b.6_E ll.a.E.ll. ~B " COMPUTED BYJsj_Rf2 
( 5T02....:.GE. 11--!DlC.O..""I\Ot-l METHoP) CHECKED BY .. JH 

Tl~e. 
\ N~L.OW S"TO~E. o,..~ 

~-· 
I ;.J. Pl-OW 

SWIZ6G.E .,.,..,~ 

I 5~/t.t+oy'l. - SzJ. +Oo/: .HIZ~. .I "' "''· I :r " ' 
o, 

C."F.5. C. :F, e>. a. .F. e. C.l=".S. C·l': C:.. C..F.'Z>' C..f'.~. C.F.S. 

B.oo o.oo 11.1? ~. 5'Z. 
o.oo5 t:>.005D o.Ooo<;. 11.'7 16.50 .z.\4 

8.'2? 0.0 I \2.00 l(p,S/ 
Q.OJ5 0.0\"JS o.ooz.j I 7. 60 33.% ~"6 

6.?0 0.0'2. l'l."2S f 8. 58 
o. 03 0·041 o.oo; ! 4,8 I 44.7~ 6.oz. 

8."7S 0.04- I OZ.~ ll,'Z4 
Q. 0 7 0./\"2.. 0.0\"2. q,o5 4-6.6"2. 5.4\ 

q,oo o.oq \'2.[? 0.8,~ 

0. I f O.ZID D. c7,.;, 5,(..'2 4CJ.03 6.43 .. • q.z~ 0 ' 13 \3,00 4-. ~8 
D. I C. 0."3!5 o.o4 3.53 41.4' 5."28 

9.?0 o. 18 13."25 '3 .~8 
o . .Z! o.?z. a.oca 1,q4 45.0") 6.05 

9.'7S 0:2 "! 13.~ '!..59 
o.i5 o.rl o.oa '2 .4c 4t.4-4 4·1'1 

10.00 t: ,-. 7 
' 13:JIS 'L'l.l 

0.31 0.")4 0.10 Z.o? "39./'2. 4.S3 
10. '2'<> 0' ·~4 14.00 {.q:z.. 

0.40 1.24 C>.l'5 \. B 4- 37- 0"3 4.'2-l 
\0.':>0 C.4!: 14.2? /.f 5 

o, 53 I .04 O.IS /,(,;.8 34.44 4.o2 
\0.""1~ 0, (cC 1<\.'» /. & I 

0-"'7 "1...1; 0. '2.'3 lo5G:> ~3.S"'l 3. '74-
I!. 00 0.78 l4:1S ). ~0 

o. 93 -z..a-6 0.3/ I. H 3\.0{f 3.10 
1\.2; j.a7 IS.OO t.+J 

I, 4 o 3-94 o.42. 1·%· tB./2. ~.41 

\\.SO I. 7 3 1'5.2.~ (, 31 
4, 13 l· &5' o.e-z. {' zs U,.6') '3. 14 

ll.11S &.SZ IS.So /.15 

:--:.: .. ·-'' - -------~·-

---~"·-



,T11<1e. 

1\IZ'i· 

s.oo 

8.'2:? 

5.'50 

6."1S 

q,oo 

• q.z!O. 

q.so 

9.75 

10.00 

10. '2.'S 

10.>;,0 

10.;? 

11.00 

'L I I .z; 

! I l.?o 
~ \. 

11.75 

RAYMOND KEYES ENGINEERS, P.C. 
CON$Ul..TING $ITE D<""NEC<EI 

I 1-i;::"I...O....V ~"TO!l~E .""'~ ~-· 
\NFI-OW 

92/t.t'Yz -I .I o, ..... I :r 
c.;:-.~. e."F.5. C.F".5. c.l=".S. c..-.::<:>. C.F.'5, 

o,oo 11.1-'5 9.70 
0,0\0 O.OIQO O,OQ[\ I 7. 3G. 

0. O'l \2..00 ?_5.oZ 

o.offi o.o3~"J O.Q03li: '2.&>, I~ 

o. c::. 11.."2? ?.7, 3(, 
o. 04-5 o.:::./5...: 0.008\ '2'2,65 

0.0" 1'2..1?0 /W.7+ 

0, 0'75 0. !b"Z 0,01"1 13.48 

0' 1'3 \1:!.1<:. lo . .Z.I 

0. I &5 0."31b 0.03~ e. "37 
0. 'Zo \3.00 (,.!: 1.. 

o. 23.-£ 0.5/'Z o.~s5 5,70 

o. 'l7 \3.'25 4- F~ 
D. 3 1 o.-q 0·08 4.?.7 

0' 34 \3.;o 3.~Cto 

0.37 { .oc. o. r I 3.58 
o,4o 13.1? 3. 3>0 

o. 4C 1.4-o 0.!5 3.oe 
o.so 14.= 'Z. S& 

0.69 I-54 o.-z.o q,74-
0.(;,7 14.21? :z. 1;-f 

o.78 ~-4-~ 0. '1-!f, '2..51 
o.e 9 ·~'""' '7.. 4-o 

!.o3 ~-ICJ 0.:;,4 1.'3'2. 
I , I C. 14:7S ~24 

I' 3 6 4."Z3 0.45 'Z' 18 
I. ""9 "'"" t ' I I 

'2' "8 S.i% a. .as 'l.03 
"2. 57 l?.z; I. l!f 5 

~.I 4- 11.31 I . -z. Go l. q J 

9.70 \?.So 1.8~ 

JOB NO. 2B?6 
DATE 5-.30_:-7£:> 

SHUi33 Of/o3 

COMPUTED BYJSjt'£ 

ECKED " 
CH JH 

E>"ilrl: e.G. e: CU"fFL<:>W 

$~1At+0 "ft o, 
c.. F.-::., C.!=.S. 

1..1-41 3.1.5 

6D.4·f 6.5·-S 

f, f, ."')C> ,:0.")8 

73.4-0 /.43 

74.54 /.'50 "' 
'7Z.S4- 7.~7 

b9.S4 I. I~ 

"S.% G.9/ 

~il./3 G 64 

156.23 G.3.2 

54-. 4-1.. 5.CJJO; 

5-Q.i"'l '5.~0 

47-'37 5:2.1 

44.13 4.CJGo 

4f.OB 4.&& 

• 

' 

' 
' ; 
I 

/ 



' 
RAYMOND KEYES ENGINEERS, P.C. 

CCN"UL"l'IN<> BIT-.: ENOINE!!: ..... 

PROJECT .C:JZ.O ~"S> 6!C.. T E"S C..O 1"\'PL e... X •o• No.'Z5?B • LOCATIO~ 6,!..liLDE~I-ID, N.Y. DATE -S'-.30...~7'5> 

TYPE Of CALCULATION 'SE1="0~ PE.VElii...Ol"ME!-4T SHEET 34 Of 19~ 

roo Yl2. 'FLOOD IZe>UTt\.ll;:a- D~l~b.&,E. 4oz. E..O. ~ E> " COMPUTED BY Jsjee 
( 5T0~.:.6E- 114 Dt C."'-TI oN METHOD) CHECkED " JH 

Ttl-\ e. \ hi::"I.-O....V '31012t.S,E. o=~ ~-· 
11-J.F'-0.....,.. 'e>il)£A6e: <:>t.>1FLCW 

I 5?ft.t+or~ - Sejl:<t+Oo/z. rH<'1. .I o, Hi:$. I :r o, 
c . ..-.5. e.l'".e>. C.F.~. c.;:.s. C-t=:'=>. C..F.'3' C..F.'!>. c. ;::.'3. 

e.oo O,Oo 1!.1'5 I So! Co 
0.0/S 0.01'50 0.001.0 '27, I~ 4-z..ez. 4.63 

B:2? o. 0:; 12.-00 3VY'I 
o. o4o O.OS3 o.coro 4o.'1:.:; 78.0\ /.8'2 

B.SD 0,05 1'2.'2::0 4t. 75 
o.o?S" 0.(1.7. 0.0\3 34,45 /OS, 54 0.'-3 

8.<S o. /0 ra . ..:;o 2~-15 

0, I 6 0. 'Z" 0,03 20,0c... 1!5.97 IO.'Zl 
O,.oo Q, '20 \"2.1? /S.~t. 

0,'2-~ o.¥> 0.0'5 13.07 118.\37 10.31 .. 
q:z.s 0, ~I 13.00 /0, 18 • 

o. 37 0.6( o.oq 8. qj 117-41 Jo.zo; 
").SO o. 41- 13.'Z5 7·" 3 

o.4B I ,'{..D o. \3 &.93 {/3.")5 lo, 1 o 
9.7? Q,SJ- 15 . .0:.0 CJ,.05 

o.sa \. 05 o.r e 5.5~ \00.44 C?.84 
10.00 (), ~-;; 13.1? <;. 15 

0,71 1.! B 0.'2.::, 4. 8 I /Of.41 q .<& 
10.2S 0, 79 t4.oo 4.47 

0.9'2. 1.-87 0,'31 4-.'2& 99.13 q.23 
IO.SD f. 0~ 14.2~ 4.08 

/. 2 'Z ~-16 o. 4\ 3,9/ 93.81 8.8(> 
\0.1'=> /. ~"}' 14-?o '3.74-

J. G-o 4.01 0.~3 3. G:>Z 8B.SI 8.4') 
1). 00 /.B I 14.1'=> 3.50 

'l, IS C,,t;Oj 0.[\ 3.4-0 e;3.4B S.14 
\\ .2; '2.48 15.00 ~. 2'1 

3.'25"" g.l3 0,")6 3.17 78.6( 1.79 
1 I. SO 4.0'Z 1'52? 5.05' 

~.51 17.74 t:. o'5 Q.qa (3./0 7A5 
1\.7? J5, [6, tS.So '2-o/1 

::..:.... 



RAYMOND KEYES ENGINEERS, P.C. 
CONSUL TONG ~<TE E:N<i\N.:ERS 

• PROJECT CQ.OS'SG.AT!S':';l COMPL.E.X 

---------LOCATION- GL.J li .. D'Si2.L.....!>.I-\ 0 1 ~.y. 

TYH OF CAlCUlATION Bs'I'C::>..::.E. Pe.VEI..OP\"'11;;.'<4\ 

.,;. u. 1-'1 t-1\ l:>. >2. "'( 

p 12-1>.1 14 t>6. e: AIZE.t:~. ''4' (?G 7 ,ll..::_) ~ ~ INA€. E. Arz.-e ll"el,'(416.<-~ 

JOB NO. 2835 
DATE :!>-30- 7'£:> 

SHEET 35 OF /0.3 

COMPUTED BYJSj,ee 

CHECKED BY J/1 

Co !-l v e.--< .t..!4c. e. 
>'-EC.<J. IZ;i!.ION.G E. """'""- \2Ll\.0FF (C..F-S.) ST<>~E. Va\.J..lM,E. (~.FT.) 

114\ElZVI\.l- ~e"E.:. "p.." 6li?.E!:::. 'B,"- '"''"''- 6-l<:.S!l. ':.0:.' li.ILSt.•~· ,~ ... 

'Z -{e;.,;z ~-/.I'll.<> \.'2.6 s~.z4 0,4-0 o.es O.G3 

? YE-c.'i2.. ~~- '3!3 ?.l-? /7, 1":3 o. 8 '2. 0.~'2. \. 44 

\0 '(6:.::0\Z.. 9S.6l 5.4-3 10 l.l4 I· 4-2 O.<=jU, '2.38 

• l? '\~.::.. \~1.2'1 1.SO i~6.77 ?.3"2. J .41o ""3.15 

\OD ~DU. \0~07 10.3'1 \7~.04 S.oo L, "=>'S 1.3-5 

.-' ---- -----------------------

-· - - . - -----'"--~ 



RAYMOND KEYES ENGINEERs, P. C. 
CONBU!..TIN<i IIITE ENOINEER<! 

PROJECT _Ceos&GAT .!:..~ _Q,... p -1-f: )<,_ •• 

LOCATION Gudder\~r..d 1 t.J.,_y._ -----·-- ----------
---TYPE-OF cALCULATioN Af-lcr '"De...e/opme,.,i __ _ 

... _ HY'DI2.0l-OCIC'AL. CL.A$/FICAT!Glt-JS 
CoMBIN~D DI?;:.II-.IA<SE< AtZEA (3'2.7 ....::eee~) 

JOI No .. Z:8:38 
DATE_.S- 30 79 

SHHT ~(/? OF _lt!.3 . 

CO.MPUUD JT$/~ 
CHECKED BY JH . 

t_~~~-~ ~ ___ ~"!;"::"""-.,"~'4-. -:~:Co-:'::"'--+A-'.~':'c 0.:i".·~'-:'!"''--lf--:'c'C··_,;...,·}>.(_,A;o;-!:\·_·_- _ ~---_. _-_~ ·---· .. 
1 

__,_., _, J "' ""'" 8o4.:_1_8_____ _ _ _ _ __ _ 
~-- B CC.I 3,_40· .207,-4--o_: ______ _ 

C 74 2.~.1o 1857,4-o ______ _ 
1-:--- _ D ao 9-.So .u.o.o_o ____ __ __ _ 

:a.:;zs.98 
reE51D£kJTIAL A 

6 
c 
D 

Woo DE. I:> 

1-
r- - --
t--- -· . -· 

_ _fk,51NE'55 

~0 "1 f.'\E~JAI-

A 
'E> 
c 
D 

A 

'"' c 

57 
7Z 
Bl 
Bt. , 

<JG 
56 
70 
77 

89 
qz 
94-
95 

45. 18 
1'2'.14-
7, "28 

13, /0 

47.<:;5 
28' 0'1 
4.40 

32.55 

21 09' 00 
241<:;. qc, 

SoB, GB 

i/<29,50 
"~7.70 
..50'9. _(po 
loos.7a 

4Z40.B5 
2 'B4, 28 

4-13, G.o 

30~5./0 

5114,.:;4 

"53/5.50 

I o, 33.3, 8"3 

22, 3'i>:!?.";>5 
____ _L __ ~--~-------

C> 

'To7Al- 327.00 

= 

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 
CON5UI...T1NG 51'TE ENGIN"'""5 

• PROJECT __ C~-s&;.ll.-rS~----~--~~L.J;IL.'J(-==== 
---~CA_!_l_()~---'c-~IIIL.T::>S~L.~)---- ____ \'-L-'f. __ _ 

JOB NO. "28:;.5. __ _ 
DATE~-7!:L_ 

SHEET ~1- OF !_'?_3_ 

COMPUao BY~sjee 

CHECK~D BY _,J_M 

TTPE Of CALCUlATION '"AFTE12- "L:>e.VB.-I....e:>i>HSI-lT 
'5>T<:>l2.M ~~~£ ......,.-~TIS~~ a_;.jt.~a'I!:I::;T~<:o~ 

CoMB/NE:D-r::>~a-I.::.&.E ,Ll.:eE~S_ ( 3'27 Ac2E? 

.o. e. e.o = = o .. s u G'?- A-t:. ____ _ 
________ CH . __ _ 

517 
G5.i5 
'Z.SS 
3,{0 

4. 2 <;-

4. "'J" ._., 

-----------------. -·-· 
"P, • 

"~ • 
P,o • ---~ ?,, • 
Pooo ' 

"To ' 
-,-T ' 

-------

--·· M""""' 
'E .,.e. 
"5 Y\2., 

\0 Yo;~.. 

'2':> '"(I;Z;, 

l0-0."1"2 

-·-

--,------

o.oo 

. ......... e:IZ.a 'P t:. ~s•.s;l--j 12<:ottoi"Fil.L.L- ,,.. t>l'I-IE."> f<>;Z 

-:z,~to,"?~~ te>o '1'1Z., ~-roo>l2.>1 ~e.::::tcle~'!' 

"£~'-\IO'Q.;E,_.Ge. \~1:2."""'-'S """"""- "" Z4 1-t~;o. 

DUI2.t!.Tl~l--l, ..,-,;....., TEt:l"\~1"'""'-- P.a:P!riZ. "1-\c. «!.:> 
_ ,._,0."1' I "'I\> I • __ _ 

'"'Q"''"' ~ "''F ------ _ _. ----- - ___ _, ___ 

"12.. o. -::. ~ 0, 57 W!-l&-"2.~ -p"' -z.s;.,":l,4. 599 

05 "F ~ ~-1D,~=A.S97 12. ~ • • ~ I WHEi:L • 
(0-.'2'5)-2 

4o 12.-0- • 1"+ ·&.5 - I • '-'11-\ 1!. "2 & P ... 4:z-s, :;, 4. 597' 

("P-.?_-:,)'2 
p .. 4.'70)':l: 4. 577 10?... 0, = "P-1 ·8':> - I 85 ~=-

.. (-;::t. .?5)'2 
12...~.:: ~ 2. 5~ ·-··· -~E-2-E. -~= 'S.'=Jo,5~ 4. ?'") P-1-.6'5-

---------- -; -,------------

- -----~ 



RAYMOND KEYES ENGINEERS, F'.C. 

PROJECT CC2.0'5e>GbTE5 
LOCATION a,w\L0'612.\.0.I.l.DJ 

CONSU~T'ING Srr:E: I<NGiNEERS 

COMPL..E:.')I.. 

'N."Y. 
' TYPE OF C:IHC:ULAT!ON C.,MF'.b.IZAiWE. t2\.ll-i.DFI" I::>Ei"o0i2.E £. 

AP"'f!::.'j;l. 'DEV"a\.DPt-'\EI4T t:.o-10 Sr..lt--'<M<\.!2'( DF 

i2S"Qt..l\12.EP· 'S"T0'2~E. VOL..UME~ 

""'fiME 01= ~et<·n<..<:..TI<>;..l (T.:.) 

i3E..R:>I2.E:. 'PS'VE.L.OPME.t-\T - I:Z.'=> H~.-,.. 

AFTE.I<!. PE.V ELOF'tr\&\-.!T- \."Z.S 1-\;;:.s, 

f't'?.E.Qo.l~HCY 

LI-IJEI2\It..L 

'2. ""1'<2. 

?Ye.. 

IOYe. 

·z:s\e. 
100\12. 

Fee"'lll=L.J.c;'{ 

11-fTEZV'AI.. 

'2. "'(12.. 

s '(12. 

IO'(Q, 

'2.?YI2. 

IODYIZ. 

""-'""""''"' lit·O 
o."31 

o.&>ID 
~,. 

!."31 

\ .'Ho 

C<>'"'IE-tNED 

12.Lii!.:o"'~Lil-D 

o.Si 

\. o.c:. 
1.40 
\.B5 

~."'J 

.:). ,g .:. (A,:-.) Vot..LI""O.(A<.Ffj 

""1 (o.0o 

l 
\ 4. Co"') 

-zo.01 
'29.1'3 

4~.t.ol 

~·t-I~E. A~> 

.:0.~ ~~~ 'iou.li'!IO.{tw:..FT.) 

<:>'2.7 1 s.€:0 
ze.c. 1 

?.:6.15 

?0.41 
lO,SB 

'3UMM61ZY 

' 

0.14 

o:=:os 
o.?'7 
0.5"1 

\.31) 

JOB NO. '2838 
DAn S-30-7<;;> 

SHEH 'S8 OF 103 

COMPUTED BTJ.sj,ee 

CHfC:KED BT Jff 

41 0.'5'3 "7 .415 

l 
\. 49 ~~-16 

'2..~ I 'Z3.'Z:?. 

~-41 ~.% 

.S.4J 4A,o2 

At>t>L'T\0 ... 41.. STDIZA<!>E.. 
12-~tiZ.e.P 

vo '-LI""E.(t:.o:....F'f.) 

BPB 
12.4-S 
\4.93 
\7.5-S 
Z.I.S& 

BE=-12£ P'EYE.t.OPM!">l'T .o.F1'"-"'- PEY"-'--'>-'T 1'D"TO::.,I.-
1"1ZEQtiE\Jc.'( =><'><SY4"'.:.E. ~T"~E. 

jt:j-rJ;:~Y'AI.. Vo~<.lME. l.<>.o:..FT.) 

-z:te, 0.<03 

'5't'V-. \. 4 4 
\D'fe.. '2.38 

"C:-5 '<1L '3.18 
\OOYIZ. {.35 

:;,..,. .... 

/.l.=iTOC>-14'- ""T<>o:<A<io"' --VoU-IME: (Ac.-FT.} 

B.DB 

\'2..43 
14.~0::. 

n.es 
'2\,SC.. 

"5'lb "'= E. .,,,G:Q.\1 "'"' ., 
V OI..U.\"1 E. (A<. i""i'.) 

e..; I 
1~-Bl 

I 7 -31 
'2l.G>5 

'Z.B.'"')l 

·--

• 

• 

• 



RAYMOND KEYES E;NGINEERS, F'.C. 
CONBUI..T!NG SITE -'<NGINEERS 

• 

PROJECT CEoSS.<SA"T e.~ Co,... P I..E )< 

lOCATION Gt..>dd.er\a.r.d
1 

N..Y, 
-- --- ------- ,..,.,~;: OF CA-tC-uLAnoN A f'-1- cr """De- ve I op me11 "f 

HYDIZOI.-041 Ct..L CL£..'5':11 F\Cb.\1 0 \-JS 
I'Z~ .!.'~E. P'iZ.£>1>4<>6.5. 412-E£> -rt:> 'DE."TEI-I"fl<>lo.l "'Po,..ll::;> \-to 1 - . 

OL.J>.. e.~ AceE '=> 
I-IYOI20 C>-J A.l2.EJ>... C N(A.\ 

0 Pe;:JJ ... "'"" l [. " 4G4-, I 
B "'' z.e l'lo.a 
c 74 '2.0, .z 1494, B 
D 80 4.0 308. 0 

12.ES1D.S}JnAL A 57 19. '5 I I I I .5 
B 7Z G,7 482,4 
c: 81 I.B 145,5 
D Blo - -

• WooPED "" '25 'ZO.") 5ZZ, 5 
'E> 8S s.e, 319,0 
c 70 z.z I 54,0 
D 77 1 3, I I 008, 7 

6U51l'JE'$5 A 89 -
Co 1-1M EIZ.CJAI.. £:', 92 -

c 94 -
Q 95 -

"TOTAl- 109.5 

OFF~lTE CN = ~24/.C. 57 -
lo~.s 

~ITE "Dl!. ... eJ.D!'Io\~T I C.N 16.<:.0~ t.~Et> I c::.~ (A) 
")8 I (.ptr \Co.'S. 

COME!>IHE.D CN• I < ~·-4 

•---------- ---

JOB NO. Z8 :3 8 
DATE S-2,D_:7!3 

SHEH 3S> OF "/<'3 

COMPUTED BY j:S/ ei'.. 

CHECKED BY Jf-1 

'2.4"')'],7 

ITo'l>. 7 

z ao4, '2. 

&:>'24-l,C:,. 

. 

= <04-



• ! 

' 

RAYMONO KEYES ENGINEERS, P.C. 

PROJECT .:::::...... ""''PI..a ')( 

lOCATION OO::::.ij 1 1..!::> E. 1:01..1.-4\-ll::l J f-L.y. 
JOB NO. 2'8&5 
DATE S"- 30-.7~ 

SH.Hf 4~ OF 103 

CO/Io!PUTED BY J5/.ee 

TYPE OF CALCUlATION AFT~I2_ '"De, VB.l...=o F'!-'\1: 1'1 T 
Soo~M -,:::IQ.l!.I~E 

\'210 A~. -r:;l"i2~11-I.O&. E 
.............. "l""s~n:> C.\14~1!.1i:ISTI0:1'i · 

.,4:EOEQ. ""TO DET"E.\...1\IOt-.J POND N.,.l CHECkED BY 11'1 

412.E.O. " I Z (, Ll.. ~.:e. E."5 = o. 1"97 Gq. ""{;, 
CH = G4-

"" ' 7.B'!i· 
Ps ' 3,"?0. 

P,. 4.:zs r,, • 4.~D 

F'j,.o 0 '-"" 'To 0 0."75 
-,-T 0 0.00 

-e -(12.. "12. 0. = 

"5 ""1';z.. "- ~. • 

\0 Y,;;z. 12..o. • 

'2? "1'2.. '"'-c.=-

I 0-CJ.'f~ "'2... C> ' "" 

......... 1"\IU"\i!; F \!> "t:>eSid,PI i!AI~FO:.U... 1\ol \111:\o\E.~ '1'"<:02 

'2, o;._ 10, ""Z'S f \De> YIZ., ~"Te>:C."'' "I""!Z~.!lOIU.e.Mo:.'( 

~e4~t122..S>-I.:..o!. 11-<~'2. .... 41....~ CV""'"'- A ""2:4 H-<><.!r.L 

"DU~T\0~, 'l"'ii.P.., T\1:<:1"1\.II.:.AI.... Ri.I"SIL 1{c.. ~G> 

l"W\0...,.. 1">1&1. 

( p- .1'5')2. 
0.4 I P+-8"::> - w~e'Z~ -p"" 'Z.B.S.,?:=.S, b'Z."S 

{ P·. "25)2 

~10"::>=5~-z:::,. P-1·85 - o. 81 W~Ei:E. • • . ' . 
(9·.2'5)~ 
"P+.e5 " I , I 2. W\olE.li!"E. P ~ 4:Z'S, ~= 5, ~z ": 

c. 'P-.'25)"' 
'P-1 ·8':> - I . 5Z "''"~e. p .. 4 . .,0) 5: 5. G.?;: 

t.. 'P- .zs)Z 
P+-65 • ?. 19 '-"11-!r..lt!;. 

...... -
P-= 'S."JO, '::):. ~, ~ -·- " 

• 

• 

• 



RAYMOND KEYES ENGINEERS, P.C. • CONSUI...T1NQ S!'TE ENGIINE:I<RS 

-----------cl2.o-ee>s..ll.:-re:"'" Co""' PL.. E. '1-PROJEct_"_ ...1 ____ ,-_, __ ----~------· 

LOCATION 6!.111..DE't2.l...QI-!Dl-- _\-),;--(. 

TYPE OF CA.LCULA.TION .0.~\E'e OeVEI...OPMB:NT 

z · Y12-- IIJFL.O"" "rl.'{t:i"i:l.c:>bl24~ ( Cl4.:M)"Tha...ILA'2. MET'HOP 
11C.Ac.D2..6.t\-U:.6E AIZE&o. TO ~;.!T\0-..\ 'POi-ID W.o. l c"' CU ..... 1'--0. .C.F-5- \1-.lF'-a-.-./ 

TIMe. "'T"c:. .,. o.;,; 0.~>,.: 0.197 I-IYD12-0 ""llll.PH 

-~. T:I "' o.oo e.o::. 0-41 ( C.F.<::.J 

8.00 o.oo 
~ 

o. 061 o, 00 

e. '2'=> O. IS 0, 0\ 

e. so o.3S 0,03 

6.1? o.qo 0.07 
<=j, DO 1.70 0.14 
<=j, zs 'Z..1_0 0. '2. z.. 
9.?0 3.1'5 0, 30 _. 9.1? 4 . .0 o. 39 

10,00 ?.qo 0, 48 
10,"2.'=.> 1.30 0, 59 
10,?0 9.4o 0 7& . . 

I0,1S. 1'2. 50 I , 0 I 

I \.oO !Co.10 /. 3 5 
I\, '2? '22.C'lO I. 8 (., 
\I. "So "'"' " B .-"' ~ 
I \.lS \ '30. 10 !0,:;,4 
\'Z..DO 'lO<,.IO 14. 7? 
!"2.2S ~ID4.1o "?,) 4 "'· .. . . / 
1"2.?0 '£:16.50 •7/J 5 c. . "' 
\2,"75 ~~~Ao J5,07 
"'DO 13<\..li:>O l 0, 9 0 
r:.:~s 91.70 7. 9 I 

'"'"" '}~.":.0 ~. 04 
J-:. "l? fDO."lO 4.9Z 
14.00 5o.4o 4.08 

' l4:2S 4~/0 9' 54 
14.~ 3C,,40 ?. 19 
14."1~ "".40 2,'15 

'"'"" ~4.10 2. 7 r. 
... -- _.). ·-·· . 

• 

JOB No..'ZB_3_B __ 
DA.Tf _.!f_c$Q __ -::_7S> 

SHEH _4j__ OF_L~_;e 

COMPUTED BT ,JS/212. 
CHECKED BT JH 

1-J. O"T E.~; 

<!) Tl>.i!>WI..t>IO. 91~\l~E.":: 

~M "T'3C ..,--e<O><t-\\~L.. 

NoTE.- E\-.161!-lE~'IZ.II-IC. 

uo-zo; .,~., 1o -11 



RAYMOND KEYES ENGINEERS, P.-c. 
CONSI.Jl..'nNCI &lTI< ENCI!NEEA9 

PR.OJEC T_ C'20 ~ ~G:..A"T .E~ __ C.O t-:1. o:'.~_'!i,-_1'-_ 
~OC,<~. TlON ~U\~05~-.1 D) . \4.:-f. ____ ___ ------ -·· 
TYPE Of CALCULATION A 'FIE.£ OeYe.I-OPME.N.T, ___ _ 

5 -Ya.. I \Jf'I.OW 'o-l't'..ue>e.~<:t...i'i-\ ( C\-1.~ <i+)"'UU.BLILAIZ. M.~OP 
11(..AC.'D2AI\4AG.E .!)..!2-Sb. TO ;:>"ET~\o.I\IC\4 i"c:aJ.C> 'tJ.c. \_ 

JOB No . .:Z_e:'=!l_/3_ 
DATE 0-~'f:J ... 

SHEET ~2_ Of-t:~~ 

COMPUTED BY~~~;p?_ 
CHECKED BY·-~-1'1--

... · 
C~M_/ (D 

/IN.v..o • '__£,!"'.£,. ___ .. ~ lkiFI..a..,..., __ -----'----- ·---'----'---------· 

----- -ru .. e. Tc. "- 0.1S 

TT-= 0.00 

o.oo 
O.t? 

o.-=.s 
o.qo 
1.70 
1..1.0 

"D.A.= O. 1'77 
e.o= o. B ( 
D, \ ~ 0 

H'I'Dil-06\U>PH ___ ;_. ·-·-' __ '_ ; ___ - --

-8.00 
e. zs 
e. so 
8.1'=> 
'7.00 
'7.25 
Cl.?O '3.15 
9,1':o 4.a?-

_, --- '_10,00 __ 
10,'2'5 

_ 5.qo 
l.'3o 
9.40 

~ 

I 0. <:;.0 

10.1? ---
1 \.oo 
II. 'Z.~ 
'\\,'5o 

____ 11.1?­
- 1'2..00 
IZZS 

1'2,'30 

!'2.15 

"-oo 
!"3.Z? 
_!~SO 

1'2. -5o 
~~-10 
?Z.qo 
3.30 

I 'aO.lO 
300.10 

--=-~.10 

-z1e.so 
1()3.4o 
134(&0 

97.10 
1'1.:;,0 

t3.1S 
14.00 

- ~G>0.10 
____ '5o.4o _ 

14:2-'5 

'"""' 14."1? 

IS= 

(C. F.<;).) \-J.O"Te.c;,: ' __ _ 

0 • C> C> • ------------- -----
0 • 0 '2..~ _G) "1"6.-.rL..:>lZ t:>I~IIOOU.E., 

0 . 0 -'-'- ~ "ISC. T-e~t-<ic:.t...L. 
0 . I 4-. t-lDTE- EN61NEe.1Z.\t4C. 

0, :Z7 UD•'ZOjF\;":> l0-!1_ 

0. 43 
Q,C,O 

0.77 
0. 94------ ------------
1 '(,7 
1 • :;o 
Z. op 
2.f,7 
3.~r.._ 

5 ' "5 
1o,8'2. 
49.';18 
58, 21. 
44. 5" 
JO. 9 4 
21.54. 
15. &3 
//.9'2 
9, 7L­
B , o~--
? ,99--­
" _._so __ 
;; ,8 z 

:_ f'-s.-z~; ---­
------ ---:15. ::.o --

4~'10_ 

~~.40 

~Ao 
"34-,JO 

_32.00. ---,- - ----
-so.oo- .-

• .·· .. ?r4.&:___ . 
C -C_: -· •- 5-~·L'Z. .. --- -- -c -- -

___ , __ ; ____ ~ .L,4- 18~Q[_ 
' ' 

-, --· -:- - ·- --, ------· -~ -

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 
• CONSULTING "I'TE D>IGINED<EI 

----~!!._o_J_EI:I--~-~C.g_<?~?G.t..'TEf:l ~co.~~~~~~~~~~-
tocArloN ~I.J\I .. D5~1Jo\ ______ _ 'f.l.:-(,_ -----~--- __ _ 

TYPE OF CALCULATION A'F\e.'2 __ oeVC'-OPM'ii!NT 

I o- Yl2- 11-11"1..0'""" "<-l'(~pe.V::A.~ ! C\4.ei.4)"The!-1Ll:.1Z to\E'IPIOD 

\'](., AC.t::>!2C.I'r4A6E ,AV::e:c. TP 'Y'ETE.I·tno~ 'F'O~Q W.o. [ 

O::'!>M/ (i) 
_ _ /l..,,ll..o, 

JOB No._1_B_~5-
DATE !>:So-70 _ 

SHEH __4_3_ OF /0:3 

COMPUTED BY~/££ 
CHECJC!D BY·-.,)M_ 

------,----- --
Tc. ,. o.rs 
T-r = o.oo 

o.oo­
o. IS 
o.ss 
o.qo 

.£.F.5._:~. 

_ ~-A-" _!=1_,_1_~7 H'<t:>JZ06il.OPH _______ -~· _ ----·-·- __ 

a.oo 
e. Z? 
6,50 

6.1'5 
q,oo 
q,'2!:. 

%0 
9.1~ 

e.o:l,l2 
0, 2 '2._1__ 

( C.F.~} 

-- Q I Q 0 

_0 _,_Q 3-· 

0 -· q_e__ 
_0 • 2 _0 
0. ~5 --
0 , &O· 
0.8'6 
J • 0& 

('!) "TI>.e.u....:.Jl. >;>I':;Cl-lll.I2.6.E.., 

' 

UP~'Z:P j P<:l''i> lO •I I 

~. __ to.oo 
--- -- 10.2~ 

10,'::0 

!0,1S _. 
I \.00 

ti,'2.S __ 

I. "1 0 

'Z..1D 
'3.15 
4.&> 
'5.'~0 

1.&J 
9Ao 

- ---- --- -- _j ____ ~- 3_Q_~~------~----------­

I I. '50 
.11.15 
1'2..00 

_ 1'2.2S 

1'2,50 

\'2.75 
"!'?.00 

13.2? 

\'2, 50 

1~.10 

?2.90 

0'\-.c> 
\SC/,10 

30<010 

3G:4.ro 
'Z1B.So 

1')~.40 

1:34/oO 

Cji, 10 

I . ,;, I 
z_. oe, 
'L.?Co 

"'·"" 5 . Q (;:, __ 

7,80 
Z8. 75c 
& ?. G5 
go. 4-7 
"-!' ?5 
42. 7 4-
'29. 7 5 
ZJ. 5") 

~~~ 14~0 ------· 1_""-·-47 
~~ r s ___ ,~_ro __ __ __ I 0 -· A .Z.. 
t4.oo ___ 50.4o __________ _ _______ U ~_\A-,_ 

14.'213 43."JD_ _ ________________ 9_, ___ {p_f., 

14., ~~.40 - ··-- --- .9 •. .7/ 
14."1":> -~0- - . 8-~--94-_-
f-5C):) -~-10_ _____;_ ______ : __ ~ ----1-~--~4'---- -

· :1'=.'2? _ ~.Oo ! · ; · _ i ! : : ; -.7-~_<2__2_ _____ , --- -------
.1 _:~~_·==ts.so:~~' ~~ s~.o6_----:-:~~- ~~~-=-. ----~-. i : 1 I i ..6 : d 3: ---t---,---,--: ----, -'f ,. 



RAYMOND KEYES ENGINEERs. P.C. 

PltOJEC T __ce.oee>G.A'T.E'!I ___ CO.t"lf:'-1,-_~ ")(. 
LOCATION 6i.llL.DECU...::.IJ D} _ ____ __l-4_;--(, ________ --~-

TYPE Of CALCULATION_ .l:.l"i"E2. _ 'DEYeL-oPMS.NT ____ _ 

Z'6· Yi2-- UJ.'FL.Ov.f rl'f'P!ZD~IZA.~ _ ( CN.:~ "Ul.e41....e.ll. ME'ftlop 

\~'- AC'D2.t>.II-IAC-.E. _.l;:..lZE-A To 't:'ETEW\\0'1-\ FO'I-\t::l \.lo. I 

--'------ --c_%."1!-~. 

JOB Ho.1.e>~_B_ 
DATE _5-!30-7.2_ __ _ 

SNEET _4_j_ OF-L~3 
COMPUTED BY.J __ s.J.ee 
CHECKED BY--'·Jo':1 -

' " _____ ,-, ... e. -::rc. ... o.;; "P . .I;." _ Q, \97 .. ____ __ : H'<PIZ06~H: .. _: __ ..:_ __ : ~ ___________ _ 

~- \ol\2~. 

-~--__ 8.oo 
~--:- b.'2S 

TT = 0,00 e..O: \,'Sf._ (C.F.'3.) '1--JO"Tt:.<;o: 

o.oo 

·~· I_S 
0-3'5 

0. 'l99 o. 00 -
0. 0.5~ 
o" I 1 
0" 27 
0. 5 I 
D.S! 

-- 8,50 

6.1~ 0.90 
_____ q,oo L7o 

Cj,"ZS> 'Z.-1.0 
Cj,'SO "3.15 

-9.15- 4.80 
-'--~JQ.oq ______ . _-?.qo 
- - 10,'2? 1-3o 
----- ·10.'::0 9.4o 

1'2. -50 - _10,1<:. ___ -

---1\.00 
' _ ____: __ ) \,'2,;. ___ ~- ?2'. CjO 

\ 1. '50_ - 3'=1. "":P 
~' , _ __l \.]_5 __ - l:IQ,\0 

1"2.00 

I:-~- ~ __ _'1'2.2S 
\2,150 

l'C.i5 

Oo<.IO 

~~-10_ 

'218.50 

·- 1~3.4o , __ . 
·~oo t-:34~0 

!"3.2? .. ~1.10 

~----'~SO ______ i'J4-;:,J:> 
: ___ . _]3, "1 '5 ____ . __ i0Q.1D _ 

' --- !4.00 ---- ·--~.40 -
__ l4:2S _ ____: ___ ~"!l.J.P _ 

\4-. .t:O -- --~-0:,.40 
t4.'1S _ -~ACl 
l_Soo ~4-.IO 

~L' -ji1_6,2~? __ . ~-~.Oo~-~; ____ : ~ 
__ : ___ _liS. So. Sa.oo ; - - ; ,_ ------ ----~--------- _, ---

:__.;:;-_ ~- . --

I • I Z 
I . 4 4 
1.7<-
2 . 18 
Z.tll 
3. ?4-
4.9') 
6. BS 
/0. 55 
g&. l () 
9 I. 52 

/Of! ,B G 
F;,. Z 7 
57 .. 8::: 
L t1K ' 0 ';::: --'--
2 ~. z I 
:Z.:'2.., ~ £; 
I J3 .•. I.:$. ________ _ 
;5.97._ .. __ 

. --- :13.07 __ _ 
11.78. 
/J .88 

-~- _______ _ _/IL~Lp_}__:_ ______ _ 
' : 0, : e.7' 4--t--+--Z+--·-'1-"-,-.~...;--· - ------ __ _ 

-~------l-~--1---$-f---Q:z; __ , ___ . -- ~-' 

• 

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 

TYPE OF CALCULATION .e..~\E!i::. 'DEYE\..O?Me:NT 
loo Y"- lt.lFL-ov..t '<-l'l'~e>~'!.6,i"rl. ( C'f.l~fc4)-rt.eLILA'Z. M,E'T'rlot;~ 
1'20 A.<. D€AL\-IA6E. ~IZE&>. \"e> "PETf,\.tr\0\4 'Pol-l.t'J \J.o. j 

• 

B.oo 

B.'2'S 
6.'50 

5.1? 
9.00 

C):ZS 

9.?0 

9.1? 
10,00 

10,'~? 

10.?0 

10,1? 
I \,oo 
I l.'C.? 
\ l. '30 

I \.15 
1'2..00 

1'2.2S 
12.'50 

1'2.75 
1~00 

1'3.215 
1'~,'50 

\3."' '5 
\4.00 
14:26 

., 14.'5-0 

14."15 

1"\00 

C~M/ CD 
/(>J. !1-.(), 

Tc "' 0.113 

TT = 0.00 

o.oo 
0.1 s 
o.3S 
0.90 
\.70 

'Z.-10 
3.15 
4.ao 
'S.CJO 
1.3o 
9.40 

1'2. 50 
IG..1o 
?,?,90 
o;-,o 

130. to 
:,.:X.,.\0 

3M.ro 
.Z16.50 
I '1~4o 
I :34-C.OO 

97.70 
'74.SD 

fi>O."'O 
5DAo 
43,10 

3~.4<:> 

S>,4D 
~4.!0 

IS,'ZEO 3:2.oo 

.C.F.5. 

'P.J!,." 0.\")1 

e.o= '2.\~o 

0,4'~ 

-·· . - - -
( ________ \§,_;_o ______ so.o_o -- -~----~---'. ···-·--··· 

\1-J.FLO'N 

H'(p"o.S.!U>l"!-1 

( C.F.'=o.) 

"'"" 
~.04 -
o. I? 
o.3-, 
0.1'3 
j.'ZO 
1 • .Go 

-z..IO 
'2.54 
'-14 
4-o4 
5:~s 

7-lB 
-=?.B5 
\5."Z.O 
-'5C,.o o 

\3/.&0 
\'5b.~ 0 

11'1.80 
D3.ZO 

-51.-J D 

4 z.oo 
32. oo 
tC..j 0 

t\-10 
16-BD 
\l,.")O 

I 6.70 

14-7 0 

]~80 

\ '2.-'7 0 

JOB NO. 'ZB~B 
DATE. :f.-,30_-:_7_9__ 

SHEET _4!( OF 103 

COMPUTED ayJsj.ee. 
CIIECKED BY·-JM 

<D 'T'>'eol,.U,.,Il,ll, t>\"""'1-l=t.,E., 

F=JZO"l T5C. ""('CQ4)-<\G.o::>.L-

1--loTE- S.\.16H-4Ee.lZ.I\46 

U'D-~0 j P4"o 10- I L 



RAYMOND KEYES ENGINEE~, P.C. 
CONSUL'l'IN<> SITI!: I!:NGINEER-5 

PlOJECT C...20C::.~G.O.TS.5 __ C.OYIPL..E)( __ _:_ __ 
LOCATION t:=;.U\\..D5t2..\....b.'to.l.'D, }!,_.'{ •.... -.. -
TYPE OF CALCULATION i::..I'="TE.i'Z- "DE.VE\..O"PM'S:-1-.l."i 

~Toe..o.r:&.E -.../Q\...\JIY\E'S 
"PE.\F-+--ITI0'!--1 Pa!-ID Ho. l_ 

fo:-..o.::-_---.--------- -----

u"--~ ·=---·-' -,-, - --_. - "-

JOI N0 • .'2B38 
DATE _5-30-7!:.> 

SHEET ~C,. OFL@ __ _ 

COMPUTED BY~_s;jJZe. 
CHECKED BY--J_/::-1__ 

• 

• 



• 

• 

~--

RAYMOND KEYES ENGINEERS, P.C. 

PROJECT L!2.C>e..'tlc:s.ATE.~ CoMPLEX 
LOCATION C:O:U\ Lt::>e.!Z.U\.'t-.\'D, -IJ ;-f. 
TYPE OF CALCULATION A'FTEt:2. :DEVE.Lo?'IY\5.~\ 

E...L E..V..!.\\ o\4 - ?\C> ~66. a c...r..\. t2.Y' e.. 
PE.1"~'t-IT\ o 1"-1 'Po~-..t'D t--\o. 1 

so 

-1-• 
'" • 
• 
~ 

JOB NO. 2838 
DATE S- 30-7 ~ 

SHEET f-7 OF /03 

COMPUTED BYJsje£. 

CHECKED llY JM 



RAYMOND KEYES ENGINEERS, P.C. 
CON$UL.,NG SIT£ E:NQINE:0<5 

PROJECT 

LOCATION Gi ... li"-DE12.1.....6.NDJ N.Y, 

TYPE Of CALCULATION l:l.F"'T~R. CSVE"-OPI"12o.l.i 

S LEVa \I 0 N - -c:>l $C... I-\£:>. 12.G.E.... C!...\ o;::ya_ ~ l'2.''C.M."P. 

-c>E.\E.\-41\ oN FbN'D No. l 

l'5..o 

\Q,O 

. 
v 
~ 

'·' 

JOS NO. !::856 

DATE S-:3o -79 

SHHT 4! Of 103 

COMPUTED BY Jsjee_ 
CHECKED 8Y .jl-j 

oL-L-~~~L-~~~~L-~~ 
1:('5 '280 '28'5 

F-;...l......E..V.C..T!Ot-J 

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 
C:ONSUL TING SITE ENGINEERS 

• 
PROJECT' Cl2. OSO:,G>..o..,- E 5 

LOCATION' GU\L.O=:!Z.'-.O.t-..10, 

CoMPt..EX 

N.Y. 
·····--· ·-

TYPE OF CAL.CUL.AT_(ON' 

WO"-ILING CU"-VE. 
~FTC.t2. DE..VC:L..CIPMfoNT 

Form OE-TENTION FONO No.1 - \2"c.M.P. e>o&::.14e.1Zil.E. 

JOB NO. '2B~8 

DATE' S 3o-79 

SHEET ..:!l[L OF J22...... 
COWPUTED BY j~/!!_e 

CHECKEO BY Jfi 

• 

'L___ 
·----·.co-__ --

T.b.ILWilTE.I"l. ELEV."" N.A. 

E.LE.V. 

(FT.) 

270.00 
276.50 
277.00 
277.50 
27ll.OO 
27lJ.50 
27~.00 
27~.50 
280.00 
280.50 
281.00 
281.50 
282.00 

DI5C. 

o, 
CF~ 

0.0 
1.3 
7.6 
3.7 
4.7 
5.5 
6.3 
6.9 
7.5 
s.o 
8.5 
9.0 
9.5 

;~-

5TOR.AGE 

5z Oz/Z 
l::..c.. Ft. CF5·HRS. CF:O 

0.00 o.o 0.0 
2.32 28.1 0.7 
4. 75 57 .s 1.3 
7.21 87.2 1.9 
9.57 ll5.8 '·' 12.05 145.8 7.8 

14.48 175.2 3.7 
17.17 207.8 3.5 
19.72 238.6/ 3. 8 
22.40 271~0 4.0 
25.20 3;)4.9 4.3 
27.68 334.9 4.5 
30.45 3_68.4 4.0 

-< 

Foe 6t"' 0 • 25 Heo. 

5e/6t &.!/O.t.+Or/'Z 
CFS CFS 

0.0 o.o 
112.4 113.1 
230.0 231.3 
348.8 350.7 
463.2 465.6 
583.2 586.0 
700.8 704.0 
831.2 834.7 
954.4 958.2 

1084.0 1088.0 
1219.6 1223.9 
1339.6 1344.1 
1473.6 1478.4 



RAYMOND KEYES ENGINEERS, P.C. 
CCNSU!..TiNG Sn"E EN<iiJNEER9 

PROJEcT---- c 12.0$ s ~.:::.. T E:"S --·-~ r::0"P_L :e,. '6~~-
lOCATlOfil .&iJlL..'DS:l2.l..<=>-i--ID 1 ______________ !--18_ 
tYPE- Of i:AlCUlAi'ION .6. 'F'TEIZ. PE.YS.O~MEI-LT 

'2. yr.z., 'FLOoCI "2-ouTtl-ll':o:-1'2 0 Aa:e. 't72ll.\t-tA6E: .:!.IZet::.. 
Ti:> ?'!rrelJ..TION f'OI4'D No. l (5roi2A~1!. \~IC.O..T10\.Il'I\En!ot>) 

. :\IM.I!. 
[r..I~L...OW ~"fotZMe. o=~ .,,.~ 

I ;.J. Pl.-0"""' -

il~';. I .I '1t.t+cye o, 1-li.~. .I _I., . 
C.l=.5. 0:. :!'". ~- C.F.e. C.l"'.S. c -I':'<:>. ~-F-'3' 

- ---- B.oo 0 .oo 1 !.1'5 /0,54 
o.oo? o.oo?o ._000/ \], (, 1 

. B:Z? (' • r- 1 \2..00 24,79 
o.ozo 0.02:4"1 o ooa3 ?1-14 

- 5.'50 0 .03 t-z.:z; 29,49 
0.0~0 0 .074b 0.00) '2.lo-OS 

8.iS 0. 07 I'Z,?O '22. 5C.. 
... 0.\0"=:. o_. 175 0 ooz jll),\'2. 

•.. CJ,oo 0 '14 1'2.-""'1? !5J,7 
o.\6:::. ·- 0.354 0 004 \':..'Z~ 

... ~ q,zs. 0 'zz. !3.00 19J'70 

-- .. o,-;:Goo ---- c. 6/J 0.007 ~AI 

·-· -· -- Cj.SO < ,30 13-'ZS 7. 91 
. . 0- :;:4~ J.SS/_ 0.018 cP-98 

9.75 0.~ 13.?0 (,,04 

0-4'3~ I .968 . :J . .;'Z-3 .s. 48 
. . \0.00 0.49 13~ 4 ,') z 

- o . .;~;, <:' 1:8 1 JZ9 4.150 
IO,'G'S 0 ,5? t4.oo 4-,08 .. 

o-~""''E. - 3, i2' 6 0.03b 3, B_ \ __ 

tO.<>O 0 7' 14.2? -~.54 .. . . ' ~ 
o.f?B-"5 .3A9.7/i _ 0 .. 046 ---- -- -- . s.-~_7 __ 

-------- \0.1? I, 0 I ... , i\19 -

------ -~-· 
!.44 -5 <S ]_ . .O~Q~- - --- - ----- 0. O.:J_ 

I l, 00 I .35 l4."1S z. "'" --- ---

\.Go\_ 6.3Z .. _ a_.oa . - - - --- 2._6(:, 

. I I ,f; I lgt,._ -- - -- . - - -- - ' 
15.00 ..2, 7<L --· --

z;~(l. __ '1._20 D. II. '2.. c.,e, -

2 l r... ";D LJ.S ' I \,SQ . .8~ ' -- __ ,_, .. 
' ~-d'l. _d. IS ' -- _&.;J_q__ ___ ._ __ .Lbb __ . .. --- ------

tt.1S N .. ' • l"-15 j 
~-· -·-: -j --- J,~$-;I .. ' . 

\ __ -------- --

J08 NO. Ze?5 __ • 
DATE .S .3o-7S'> _ 

SHEET .50 OF j__q~ 

CO/IIPIJTED p,y.:Jsj.ee 

CHECkED BY .:JM_ -

e\t)I!.UOE OI.ITFL.OW' 

'3_!.}At*o"fl_ o, . .. 

C..F.<;.. c.;::.e. 

-------- ------

.332.3. Q,Jg . 

. - - - - . ... . 
60,04 0._6") 

.. --- -

gS,313 095 

!03.St. /.i'J 
-----·- - ----

1/S,Q, .' ~3 • .U:><. - . 

- . -

}23-.79 I . <1 I 

!Z"' ,-
- -·-·•-'- /.'l-(, 

133.29 ' S.J 

. 

/36.?1 1-5 ~ 

/39 56 J .- 6 _, . ;; 

/_./;().37_ ' -' I ,; .:> 

... 

i41%. ! .S"_'j 

i13.13 j. 6Q 

------ -

!hi Z/ /. 6 2 ' 
.. 

J46.'l3 /. 64 "' 
. . .. - .. 



RAYMOND KEYES ENGINEERS, P.C. 

•

ROJECT _____ O::::'IZOS~q~TE~ __ C,..C.MFL-~ '6~----· 

OCATION ,C.i.JILDE!2...1..A\-.ID 1 _ \-I.Y._ 
t:>E.VEI-OF-1"\EI-IT -TYPE OF- CAi:CUi.ATi"oN- b. F-TSOZ. 

5 YI:Z. "FLOOO '2QU[\\.I{;;,­

-ro ?E"l"EI4TlO~ i"''\40 1--!o. 
l1.~~a:E. 'V2b-tt-WE. .:1ee.c.. 

Jl!-11'-

H.IZ."'. 

8.00 

B:2? 

e.oso 

8."7S 

q,coo 

• 
10.00 

----

10.1:<;; 

10.'=>0 

. 10.1~ 

- ... -

I l. 00 

---- 1\.1~ 
L_ __ 
I 

INI='I...OW 

I .J: 
C.F.5. c..l'". ~-

0.00 
0.0\0 

o. 02 
0.04-0 

o.or .. 
0,\00 

0 • t4 
o."2,o<;, 

(). Z7 
o.~so 

I (5T0'2l>-6E. l~I~TIOI-l t<1En!Oti) 

~"\"D2ll&E. DiJ'T'l"I.CW 
,_. 1\-.lFI-0._ 

s_o/t.t+"ff- -
"' \12.'$. I .:r 

C:.l"',!:). c.~.s. C· F.'=>. c;l"'.~, 

11.1'5 zo ,@'t 
P-0100 0,000 J 

-

0. 01!']9 0 0006 

0-1493 o.ooz 

D-~.52 0,004 

0. 6'l3 o.oo8 

t.zos o.o1<1 

/.au, o.cn 

z .709 __ 0 .Q31 ' [0.5'2 
13:-r; 9 '71 

3.758 0.04.6 . 8.8'") 
t4.oo B.oc; 

.S.S3Z :].Cf4 /.?~ 

14.'2? G,97 
1.218 0.033- -- --

G,,(:,5 

t<~.>;o _c;. "3-o 
~,~8 ___ Q_,J L - - ~.oc;. 

l4:1S 5,8~ 
12 ~-S.~- o_. 1_4- .. .. . 5,0<\ 

-- ~ - : 

JOB NO. '2_5~e . _ 
DATE •• S -3D-?5£__ 

SHEET - 5}. OF.!-:'$ 

COMPUTED BY Jsjee 
CHECKED BY __ -JM 

~To'lt.G.E <>Ll1"FL.OW 

Sz.}t.t,+O'fz. o, 
c.. F. '<1. C,j:.,5, 

262.89 2 s z. . 

z 6'1 '16 f.S B 

Z73 61 2.93 

27733 '96 

2CJJA3 2.9_9 

263.0B 3' .0 2. 

3.04 

?,91-69 3.1/ 

- ~ - . -- -- _....,_.;_ _:;;;:::-, 



RAYMOND KEYES ENGINEERS, P.C. 
CONSU<...TJNG SITE ENGINI<ERS 

PROJECT ___ ·-_ C:!ZC>S'S> C::,.C:.. T E"~_C-C>MF'!..E...~~-
LOCATION &,l.llt.:DE~I-lD 1 __ __N.Y.__ __ 

--TYPE OF CALCULATION 1::. 'F-"TEIZ. 

I 0 YIZ. "FLOOC> '2e>UTII-Uo:­,..o t:>ETE:f..IT\Ot-1 f'ON'O No. 

t:>E.YS..OPME.\o..IT 

\ 'l (0 A~ VIUIIK.CI,t!E: 41ZEl:.. 
1 (5ro~4E. l-.:c>re:.T!OI-1 ti!EnloD) 

JOB No.ZB?6 __ 
DATE 5"-3!':> 79_ 

SHEET _51-, OF /_().3 

COMPUTED BT-,)~1-:ee 
CHECit"ED BY -~f-1-

OOJT'"I'.!.OW "T"Ito'\1!.+---''::"'~F~~~O:::..;~~_, 'OTO~l.Q:S.E OU"TFt.OW 

_ Ct 1-l't'$, :! _I e~;At+0 o/t. Ot 

c.~.s. C-'1':0:.. C..F'.~' C..F.~. C.F.S. 

s.oo o.oc 
0.0\6 o.oooz 1· oz. 

0,03 
o.o<;'S 0.0698 0.0008 74-.0G:> /61·65 J, 79 

Bso o .os rz:zs So.47 
o.t4o a.<:a9o o.ooz. 11.01 230.09 2.50 

e.;s o, 'lc 

q,oo 

o:Z"'l o o ,-•Fn 
0.38 

D 00 ~ 

o.~o Q, 98i o.o/1 
Cl-tS. C.&o 

0,11? /.685 0.0!9 
Cj.SD 0,£~ 

12."?0 (,:,) • .5? 

rz.;'=' 4 r .7 4 
S2 .IS Z79.74 289 

0."'/4S .?.61/ J.o30 \~.03 3D 83 :!.70 
r:ps ! • O& 13,;o \t..A 7 

[.18 3,761_ O.Qi-S __ 
IO.DD I .3D "'" 13,4Z 

\.4C.. 5,!73 c.o60 !'Z:z.B 37,;.56 3 '37 

10. -z; I .Cd l4.oo J I , 14-
[.8~ 6'.968 0.0$0 10· 40 ::i77.09 J 9 3 

14.'2? '.{d.. 
9.303 J' 107 ").l ~ 

\o.,;;. e. ?c, 

l4:1<;. 8.04 
0 1'7 

IS.OO 

C,, 43 _z_~-99 0' 'l6 
\\.'SO 7.8P -··-- ;·-

1B:28 _ _ 4Q-'il_ 
1[.1~ 28.7 ------- -------t---

----r-:--- !1¢.0:.0 __ 4.B_L _' __ _ 
_o~:r- -- A., 55_-

·. . lb-75 _ __1_,_43 __ , _ ------,-,--- ' 

• 

• 



RAYMOND KEYES ENGINEERs, P.C. 
CCNBLJJ..TJNc;; B..,-,: ~OINEERS 

.ROJECT __ ,_LlZO~S ~C. "T.J:i"~-C-c~'PJ-:e-X. 0~--- JOB No..'Ze?6 
DATE S-:3a 7$> 

SHEET _$3. 0~ _103_ 

COMPUTED BY _Ji£2 

CHECKED BY _M-1 

----- --lOCA-TiON---- 6r!.l rt ... <:>E02-W:..t-IP 1 -~··-- ·--.- ___ __}..~,"":(___ __ __ 

TYI'E OF CAlCUlATION l\.'1"-'TE:IZ. PE.VS.OF'r-'\E~T . 

2 5 YIZ. 'F"L.OOD 12DU1"11-1Q- 12"' .:.ae. WA!I-tAC.E .d.IZEt:. 
TO t:>E\Ei-ITlOt-1 f'0!-40 ~0. I (5TOiU.6.E.. l~lc.ll."r\0\.1 MErliOt>) 

e..oo o._9o 

8.'l? o.os 

e..<:.o o.\ l 

8.""'1S 6,21 

q.z.s o .8 1 

q.so _1_, J '2 

q.($ 1.44 

\0.00 l.lC. 

to.;t;, '3-14 

OoJ'ii<I.DW "T'\1"\E. \ tJ. Ft...OW '~i\tl2~E oUTFl-OW __ _ 

0 t. Hi,$,_ ':I ____:[ - --- 'J_~/Attoy2. Oz 

C.~.S. C.·l":'=>. I',F.-3, c..F.~. C.F.S. 

o.o-z-s C>.ozt;o 0.0::!03 __ ~~-21 1/(L'?A_ L3_1 
1'2.-00 ") l-52. 

o.oe,o 0.10~7 O.OOIZ 
~--- __ ;-z:zs Joe.ec. 

o. \")o 0.2935 O.OJ3 

0,(.1!5 

t3.00 4o.-z.:::. 

1:2.6 3.S~l 0,04 J 

UoO 5.10 __ 0-05_'1_ __ 
• 13:1? 16.\S 

\.-'17 7.0!1 0-081 
\4,oO 15.01 

-z.so 9-43 O.W8 

3. '2.8 - }_2._60Z. _0,!4.5 

\00, l, 9 218.7(, 2,37 

~c;,. OJ .3/2 A/, 

70-?15 37_9.6'7 3.9.5' 

34.73 4.55.17 4.61 

4]63\ 4.77 

Jt;,. 61 5_03.50 4.95 

l4.ol 5JUZ. S.O I 

t'Z._.4.3_ sza_a.q S.O/, 

-- ------- --..-... l\,!>J 
II.OO 4-.~'1. 

LL..33_ _-5?6 .-31 .s ,/0 

!0-'54 531.7.S S.l~ 

6.85 __ 
-- .. ___ 5,7_o. -~LOO _ _D~3b .53t.50 

-·- 1 1.'5Q 1 o_,.t;!i_ __ ··'--- _ _ -·--+- --:-,-- 16.15 _5_,_8 5 _ --· __ __ -· _ --.. -
___ : ___________ Z4-$. ;;;::~_j2 _a; 14 __ _;__1__ ssS ___ 551Jb s.21 

----- :_.,_ __ ~~~~--~~-~~- -,-i_ :c .... ~. -!- .. -·+- , -•-; -- , 11.00 . . S;cZ$. ____ •---

l.__~-~'='='="' ,=-·-~. - ------------- ------· ------ ---· -~~ 



I : 

RAYMOND KEYES ENGINEERS, P~C. 
CONSULTING SITE EN.,.NEE .... 

PROJECT __ .• C.I20S~4'!C..T.E'S __ C-a_~"l?_i,.,~~------
l0CA T1 ON ,& l.l\L.t:>;;: 12.\..b-1-·lt::::> 1 ___ __ _ _ \----! .Y. . 
TYPE 0~ CAlCULATION Ll..F"TE-lZ. "PEi.YS..OPMEt--lT 

\00 yrz_, ""FLDOC> 12-G>LI"TI~loi- \"2.Ul At:ae. V'JZlll~i .:11Ze.6. 
TO t'E\ei--lT\e>~ P0\--1.0 1--1~ \ (51012A.!o.E.. \~lc..a..T\0>1 l'IETliOQ) 

Jll'tll-
\1----l~~o......_,. ~--ro~E """'~ ., .. IN"FI..OW 

- - - sZ/, ·o ---- - .t\IZ~. I - __ 2: J.t+ -~ -"' ..... I .. J: . 
C.l=".5. C.-"F-5. C.F.5. C."l"".~- c.-t=:<:>. C.-~""-~' 

s.oo o.e>o 11.1? sc,,oo 

---- - o.o"3o 0.030 0.0003 . ~.eo 

- B:Z? o.o (t; \t.oo \"3\.~0 

o.\O'S Q,/3J!7 0.0015 \4-/0.Bo 
B.<;o 0-\l::i rz:2.s IS«o.'-0 

0.-2.10 0.4D3Z. o.oos. 136-'20 

8.iS 0.'3"") I'Z.,?O \19-80 

- o.S«oo 0.95B 0 ,QJ/ \0\.-.:;.0 

--- q,oo Cl-1'3 \2.1? 83.-zo 

-·-- O.'")bS /.9/l 0 .ozz. /0.156_ 

q.t~ 1.20 \3,0D 'S"l."\D 

-- ---- -- \.4- 0 3.Z'70 0.038 4-9-9t5 

- q.?O \.{..0 1'3-'ZS 42.oo 
\.8'5 -- -- S./O'l, 0,059 31,00 

9.75 e. 1 o 13.?0 '3'2,.00 

'2.3Z 7-36-3 0,085 '2'?.0~ 

1o:oo "2..€.4 13.1? --c:b.\0 
2.84 to 118 0.1/f. -z.-~."')0 

- !0:2'S 3,\4 14.00 z 1-l 0 

'3.S.9 /3.-592. a. 1S& zo:zE> 
10.?0 4-.o4 14.'2? IB.ao 

4.11 3!.5SZ 0.-3b3 n.s-s 
.. _. .. \O,;IS S.?>8 14--?0 j(,,C)O 

- ---- - --- - ~.78 31.50 0.4;3 I"'. SQ 
11.oo - - - -- 1.18 !4.7S IS-/o 

---- 65"2. 45.5'1 O.Sl 1-'3 :20 

--- -- \1.2; '-"l~_?_ -- -- 10.00 14.10 

- 12.;hS _57.60- Q,{,6 I 4 .7.5 

- \1.'50 \l;:~g __ - ---- ---- -c ------ n.oo '1,0.; 

- - - ,----c- .:s'-s._(pQ _9ZS.-4.. _ _lj_Q_b ____ -- ---- .1..0~ 
1\.1~ ?G_. d;l,q ' ' -- .il-25 _c,·.y,o-' • ' - ,-- - . -- +-- -•--: -

JOB HO. --z_e,a, __ • 
DATE --5.:~--

SHEET 51 OF l03 
COMPUTED BY~sje;:_ 
CHECKED BY ..J/-1 

!:>"t~·UIIt>E o..,-FLO""' 

SzJt.t+o_y2. o, -

c..F. -;,. c.t:.':>. 

-

185.2& 2.03 

330.S7 3.50 

465-27 470 

S6207 s.:H 

6Z7.28 5.78 

671,"15 6.08 

702 37 6.29 

7ZS.I3 6.40 

74263 6.'!8 

756.4 6.S<i 

767.7/ o.sg 

777.12 0-6"1 

78£.98 u;s 

793.55 6.71 

82o.e4 lb,84- '*-

• 

-



RAYMOND KEYES ENGINEERS, P.C • 

• PROJECT __ Ceoo$-S.GAI~'So QMPLE> --· -­
-----i:oCATJO_N_Gui{c!er\a.rt.~/ t-.1. Y, 

TYPE Of cALCULATION Af4cr -oe....eloprnet"li 
HYDI20LOGIC-"L CWl5!;1FICLITION5 

. . • 

.0L.A~5 A c E': E "'=" 
N(A) I-IYOI2.0 C>-J A.2.EP. c . 

OPEIJ. _ A .,., - -
"' "'' - -
c 74 - -
D 80 - -

-- --

!2E5lP£"1-JnA.L A. 57 - -
B 7Z - -
c 8/ - -
D Blo - -

- -

WooDE.b A.. ~6 [O,So \!~~-"' • .., 55 - -
c 70 2". 50 I 7 5, o . ------------

--- - D 77 - -
_6U'51NE'55 A 8~ - -

CoMI'o'\l!::lZC!AL 5 92 - -
c 94 - -- -
C> 95 - ----- - . 

- - --

1oTA.L- 13.00 

_Ofr:='"~IIE: c "' - 437.5 Beo.7 -['!/,Do 

-- . 

Chi A<::rze.~ Ao:.EA. CN ") 
---,"-151TE. DC.VE.\..OPM.E.NT ____ ?B ·- u._:. __ I Lt:X"L "-· . 

JOB NO. Z8~8 
DATE _;;f:-30_:-7e:> 

SHEET .!{!(_Of }0_3 

COMPUTED BY Jsje.e 
CHECICED BY JJi 

. -- ----

-

- . 

4'!>7 • .5 

437. s 

__ CoM_e._JN E 0 __ C_N ... " _4~7.5 __ +. 1\07_.4: __ : __ =- (:,"3_. 58~ _G.o3, (e. 

···- j __ I~. o_:_+:_ll. ~----J __ .. 
~--- --·-------

' "'~: •. o-. , -



RAYMOND KEYES ENGINEERS, P.C. • - -
PROJECT ___ ~~A\-s;~---~_':1P'_L..a_';l!: ____ _ 

10CATJON _ ~101 L.r.:> S~I,.O.\ott)J ___________ tJ. ."':(, ___ _ 
TYPE OF CAlCULATION ""AF"""f""F-.12.._ '"R.Vi!.l-PPHEll-l"T ______ _ 

"'5"Tc>12M _'""""C:SQ.~1~'E --...<rA"""T"E:~"ED C.\-i.!o.~21~TJ<:."> 

z+:e> A<:.. -r:::>2£>-11-l..:.&. E. .,.6:e E~ To DETe.NTtON fbiJ D 

JOB NO. '28"#3_. 
DAJE_.::L-3.:>-7~-­

SHEET £G_ OFLQ~ 

COMPUTED BY)_s/.e:£ 

BY _-/_1'1 

~ 12. E.o. = '2 4. 3 .t>.c::...ee.-o; O. 036 Sq- M:. ---: __ 
Ct-< = G3.G. -----

-p, = "7.65 

"~ = "3,70 

>',o = -4.1 'i "2et.II.1ZQ..E,_."-'!. __ lr-I~IZ. .... AI...') ""-' .. 101. 0.. 't.-4 1-t""-'Q... 

?,. = 4."JP c:..u:2L~.TIP!-I, .,aco.'"'l ~1'4\ooliO:.Ol.. PA"I"iiZ. 'H.o.. .o!o P,.. ' ··"" ----- 4---

-r~ ' 0;5-0 
-rT ' 0.00 

• 
-

"5::. \0~ 

MA» "Q..;;..~~""~ - - ---

('P-.;?!;)")1. 
fi"'e. 12..0. .P+ .e~ = o. 39 -w' >-1 &. lZ. E Y'" 'Z.9S,~:.5.723' -
"5 "(;z., 12.~. = 

{ 1"-. ""Z!!l)2 
:p;. 65 = o. 79 WI-lEI!!&. ~= ~-10, ~= 5. 7113 

- ----- - -

lO Y;o:. l2..o. ' = I ,09 ""-"-~lZE. p ... 4.zs, ~, ?, uq3 

'2~ Y;Z.. "£,a, ' - I . 4r WHI!ot.e. p .. 4.'?0l ':J: 5, 727 ~ 

c.?- :z<:,')'Z - - ---- ---

_10-0."'frz._ 1;2...p.~_ ~ Z .I b 
-""''"" "P-= -s.c;o, 5~ 5, 7 Z. ?'3 --- -p-t-.eo:. ---

------- - --- ·- -------

---- . ---,------- .. 



RAYMOND KEYES ENGINEERS, P.C. 
• CONSULTING SJTI< l<NGIN~ 

------I'ROJEC_f__ _C_i2DSSGA T E.5 _CoM Pl... e: ')(., --"-­
~ocATION Gu1L-DE.I2..LAND NY 
TYPE OF CAlCUlATION .O.,'F'TE ~ 'DE Ve.L..OP ME.N r 

JOB NO. £838 
DATE _$"-"~·:_7___.2 __ 

SHEET 57 OF !03. 

COMPUTED BY JsjeR.. 

CHECkED BY - ... H1 
'2 YIZ lNF"L.ow HYoec..::.~tA.PH (<=•·i·0~"TAWL.A2 J;lm-JoD 

'Z4.3 Ac_'DI:?A!N~GE. A.eEATa 'DETEN.T]o~ Po~-JD 'l>b.'2A~'26 

"% IIJ, e.o. c .F.'S. JN!:LoW 
-r1 ME' Tc "o,oo o.A."'o,o~e. ~:g ~ll"' 

l,jlj, 
::)~ ,_.;:u \.-lYDI:::OG.eAi'H 

~ .. l'l ::. O.DQ P. Q. -=.o.:a~ c g&'-' (C, F, "=>) NOT E. '5; 
8.00 o.oo 0.01'5 o.ooo O.ooo 

8. 25 o:z~ o.ooo a. oo4 (j) [~foi.II.Ae: ~1/t.BSE' 

8,50 o.so o.ooo o. 00'1 'F"rzo/J'I 'i":oC 1'E,G\'!t41.::1>L.. 

8.15 l.oo 0.00\ 0,01~ No•T&- ~~~e:Ei!\144 

9.oo 'Z.oo 0.00'2. o.o~<... L.)0·2:0i fS..,_' 1-e 

9. z 5 5.05 6- oo IJ.- 0-0 4-9 
9,50 4.\ s 0.001 o.oGe 
9,15 5.'2? 0.015 0. 090 

• J (),00 "'"' r. cz:, (l.I(G, 

Jo.25 1.&> e>. ,.,z e r.r4S" 
)0,50 /0,'50 ().03~ 0-/CJI 

_1{),7:!> 1'3.~0 0.04(, 0-'2.5'l 

1\,0o IB,jO "·or:, 0.'31.B 

J L f5 'l4,Eo o.cB 0.447 
1!, ~0 4o:2o 0.1 I O, 705 
11.15 !'5/ko O.IB J"4l5" 
/2. (70 3'30.'70 0. '3$ V>ii>B 
,q, 25 4'2.7.'=0 0.100 1. o'Z 
\2,50 ~l,/,'SCJ o.0B 4.B;,t 
12. 7? 1 '?'},(i,O [. I CJ :7. 55 3 

18.oo loi.BO I. 33 '7 e~-7 -· " 
/3.15 7b.oo I. 41 2"54o 
!3.56 . 1&0.30 1.41, 'l. 35~ 

13.75 -5\.8:1 /. ~0 2.2(,3 

14-CO 44-.to /.54 '].. :'lo'L 
/4,25 40.Bo /."" 1" /h4 
/4.50 '37At~ /.58 :2. [3-4 
14. 7!i 'lSoo [.59 2" JD5 
/5.oo '32.90 /. "0 2. 067 
/5.25 ?:O.so f. "2 L.on 

~-- _-- ----Is;-5o ___ 1.."}~!0 /,Go '3 Z.O(e>l ,, 
- ----- ----c•~ 



RAYMOND KEYES ENGINEERS, P.C. 

P'~OJiCT Cl2ciSSG4TE..S C'oMPL..ISX _____ _ 
lOCATIOH Gu!.L..DE.I:2LA"-!D NY _ 
TYPE OF CAlCUlATION LI.FTE 12. bEVE.l-OP MENT 

.S YIZ INFL.ow HYI7eoc;~A.PH (oJ,(,5.~"TAel.l1.A2. METHOD 
et..:~ Ac_"D"",i.,lN~E A.2.EA To DETENTloiJ P"ND f,.b:2A~26> 

JOB NO. 2.8~ 
DATE ;l ~D_-:_15P 
SHEET 58: Of (D3 
COMPUTED BY Jsj.e..£ 

CHECKED BY JM 

-rrME 

""' B.oo 

••'V 
....-'JIJ,IZ.O, 

Tc "0,50 
T 7 :.o.M 

c ,F.'S. 

P.A.~o.o~e 

g, o.~o.1q 

~ j'"~ I~o.,; 
<>7"'\.i. 

\-"' "' c. ..; -:o\Ll-:;zy ., 8& 

11-J ~LoW 
1-L't'DI<:!OGEAf'H 
(C,F.~) NOTE.'S; 

0.0~0 o.ooo 

• 

8.25 
8,5D 

a. ss 
~.00 

9. f5 
9.50 
9.15 

l o.oc 
ro.es 
Jo,5o 

'f(). 77 

o.oo 
o. 'Z? 
0.50 

\,00 

'Z-OO 

5.o'5 
4.tS 
5. '2~ 

o.ooo 
0-000 

o.ooo 
o.oo1 
0.004 

o.DOB 
o.at4 
o.oz-z 
D.031 

0.04(0 
o. o&tr 
o.oB3 
0./ I 

0./4 
0.20 

035 
0.74 
[.::.4 
[.65 

.Z.'Z2 
24<'-

O.C/5 

o.c5z. 
o.OG4 
0.099 

6./38 
0.179 
(). '22o 

0.2.&> 
0.379 
o.soo 
0.0;;3 
o. 824 
I. 4olo 
4.M7 
12.~5 
14.1&> 
9.GS4 
7007 
5.514 
4.0D<;) 
4...54~ 
4365' 
4.221 
4.154 
4.oBZ 
4.Mo 
4-.o o 7 
3.955 

. ?. <')5"!> 

F~Dr-,1\ 1';oc ie,C!-ll-l1.::&t.. 

NoT~- 'E146lt-\-e;:~t-14 

U0-20j i"S"'' 1-6 

___ ll,oo 
11. es 
11,50 
II. 75 

12.. ~0 

"'· 25 
12.50 
12.1o 
13.co 
13.~5 
13.5o 
13.75. 
14.o:> . 
/4.:25 
/4.50 
14. n; 
f5.oo 
/5.25 

:--15,50 

"'0 1.eo 
10.~ 

1"'3..'10 
IB.fO 

f4.Eo 
.:10'20 

1'5t&o 
3?0.'70 
41.7.?0 
Zl.ol.?o 
1 ~.c,o 
I o t,So 

7C..so 
lf:O.~o 

51.-':0 
44.70 

40,BO 

-37.40 

55oo 
'32.-=)0 

""~" '2.0.1 0 

" / r, 
" ·'fl"' 

'Z:74 
2.B:2 
v;s 
z 93 
'2. SJ(., 

z 99 
3.0'l 
3.04 
~.OS 

• 

• 



RAYMOND KEYES ENGINEER:S, P.C . 

• ------------PKonc-r----C eossGA T E.5 CoM P l- e. X ,o. NO. 28~ 

• 

rl _ 

~OCATION Gu1I-DE.I2LAND 1 NY 
TYP~ Of CALCULATION .6.!=-TEIZ DE VE.!-OP MENr 

\0 Yl2 INFLOW !-1Yoeo1111ZJ>..F'H (CN,~oi,\.,.Ae0L..4.E. MElHOD 
24.~ Ac "DI?AJN¥E A~EA 1.:> PETENT\01...\ Pa1-1D '!>.b.ZA{2~ 

0% 
l.oJ,I2'.0, CF.S. ~. ;::: cl-? IN!="LDI'). 

DATE 5-3C)::-_7~ 

SHEET 5'/ OF 103 

COMPUTED tYJ'>/12£. 

CHfCI(ED BY JH 

'I'" 1"1 ME" Tc "0,50 D, A..: o. o~e lee"-"-'" 
l-h'DIZOG'2APH Ht ~ 0 ": 

">\L /;] "<.> 

""' j.,- :. 0
1
0Q ~ o.::o1.o9 " [:> tf '--' (C,F.'?) NOT E. "5; 

8.00 o.oo 0.04\ 0.000 O.C'OO 

8. 25' 0-'Z? o.ooo o.o I o <i) l,o.~()LAO::: 'DJSCI/l>~E 

8.50 o.so o.ooo 0 oz l "f'"fZD>,Il "'J';,c: "fECt'i'IIC.O. 

8.15 \.00 o.roz 0-043 NoTe:- ~IHEE~>-1<: 

9. oo 1-00 O.''O(i, c.oB0 U'D·20j f's~· i-8 

9. 25 5.os {'.011 "'·137 
9, 50 .lj.\S 0-C'iS 0. I 01 

9.75 ?. '2? {'.0'30 C!.'Z.Jt-7 

)0.00 U,"?o 0.04~ ().304 

IO. 25 1.&> O,OG6 0.363 
]0,50 10,'3£> Q.C'f·, 0.5( s 
/0, 7~ i?,.~D o. /01 o.&e>Z 
ll.oo IB.ro 0. 1"- o. BBSl 
rr. es 'ltl.Bo o.r0 [21(., 

11, ~0 40""20 C,•_::c.. I. 924-
II. 75 1'51/uo 0 47 0744 
12.00 3')o.")O l- C''l 17. 19'0 
1'2,25 4'Z.7,';:D 1- 7 9 ,19.4BZ 
l'Z • .50 Z,(,{ .'5CJ ~.50 13.'32'2. 

12. 7? I <:A.IOO '2 "~0 0.5S·S 

13,oo I o I.Bo 'L '? •" J._.:_ /.5~3 

13.25 7k..oo 3.S5 G. 70S 

13.5o ~.?0 3./0 0.10" 
13.75 '51 . .0:::.0 3. Bo 5.031 
I'J.CO 44.?0 3.81 5,720 

/4.25 40.Bo '3.~3 5.GJ0 
/4.50 3'/At> 3.08 5.528 

14. 7~ 'lSoo 4.0 I 5.4S9 
15.oo '32..9o 4.o5 5.412 
15.25 "'~0 4.DB 5.34l 

j_~._5Q_ ---- '20.10 4.10 ;..~04-



,_ -- -,, 

,-IMC 

""' 8.00 

8.25 
8.So 
8.15 
~- oo 
9. '2 5 
q, 50 

9.75 
J o.oo 
10,25 
/o,5o 

_/{),75> 
ll.oo 
11, es 
J/' !:;>0 
J/.15 
/2..00 
1'2, 25 
12.50 
12.1o 
lB. co 
/3.25 
l3.50 . 
13.75 
J4.a:> 
14.25 
14.50 
r4.75 · 
15.oo 
15.25 
J5, 50 

RAYMOND KEYES ENGINEERS, P:C. 

"% CF.~. ' '" rJJ,"'.o. j:iro',i" 
Tc "0,!;>0 o. A.= o.o~e ,_ 0 :z " u:_ 

1-<1."<>· 

T7 :. O.llo !? o.c:o\,~ , lL !;; ~~ 
0 "" 

o.oo o.asr 0.000 

o.'Z? o.ooo 
o.so o.ooo 
\.oo o.oo3 

"Z, OC> o.ooB 
s. 0'5 0.016" 
4.1? ().6:Z.!t. 

-5. "26 0.04-l 
{a 3D ().059 
1.80 o. oBI 
IO,So D. I o8 
1'3.~0 0.145 
IB,Jo O.(QO 

N.Bo 0.'2.& 

4o:zo o. 0& 
1-'5].(.:>0 0.&4 
3?0."l0 /. 07 
42.7,"'.£; 2.37 
Z:C../.?0 Hz 
1 <::P.I.&o '3.05' 
I o /,Bo 4.34 
7b.36 4.&1 
~-~0 4.77 
'51. S':J 4.87 
41.-.70 4.95 
40Bo b.Ol 
37.40 s. or.. 
35oo S.l o 
'52.'70 5. 14-
30\~0 5.17 
'Z"},IO 6.20 

J 1J FLoW 

JOB NO. 2..8~ 
-DAn .:>~30-7~­

SHEH 6-tJ OF /03 

COMPUTED BY ~~22_ 
CHECK£D BY JH 

!-IYDIZC>G2Afi-l 
(C,F,C:.) NOT E. "5- i 

0,000 

0.014 CD TA!!>lJLAI:: "D15cii'AilG~~ 

o.oz.e 1"'12"~'"-'1 "j>;,(. 'TECHHIO::.:.I-

0. 0<?0 NoT&- l0..-l611-l!:.E21144 

D,/'2..1 uo-zoi "1"9"""' r-e 
0,168 
o. '2.~ J 

0.338 
a,4-IS 
0, 52'2. 
Q,7{)2. 

0.0'31 
1.214 
1.0Co 
2.~>4-
9.217 

'Z3.<\t5 
~.555 
16.1 r4-
r1. 97?J 
/0.090 
B.0Z7 
8.16 I 
7.764-
'7.479 
7 SIB 
7.1.1<0 
/.OBo 
7. OD I 
0. 695" 
~.8410 

• 

• 



RAYMOND KEYES ENGINEERS, F'.C. 
CONSLJLTONG "I'T:E ENGINEC. .. 

• PROJECT c 120S.SG4 T E.-5 -Ct;>M_P LE ')(., ---~ JOB NO. Z.8'38 
DATE -~-:_;!D-?9 __ 

5:HHT ~~-OF fQ3 
COMPUTED BY Jsj/22. 
CHECKED BT ..,JM 

------------~OCATION--- ---C5 UJ .L..D EJZ. LAND J N y 

• 

~----

:_;..-

TYPE oF cA~cuLAnoN ,C.,FTc:12:. D-eve:L-OP Me.N r 

\00 YIZ INFLOW !-IYO'Eoc:.itAPI-I (et..f=b'l.~"TAWLAE. ME\HOD 
'24.5 Ac 'DJ?AlN~<SE A~EA To DETEN.T!a!.J P.:>~<.~D }.b.Z~'2B 

"'T'lME 

""' 8.00 

8. '25 
8,SD 

8. 75 
9. oo 
9. zs 
9.50 
9. 75 

)0.00 

IO, 25 
lo.So 
/[), 75> 
II.Oo 
IJ. f5 
11. !:;>o 

IC 75 
[2.. tJ 0 

"· 25 
l'Z.So 
IZ. 7o 
13.oo 
[3,Z5 
13.50 
13.75 
J4.ro 
/4.25 
14.50 
,. . 1r> 
f5.oo 
15.25 

_ JS,so 

"% IN,t<',O, 

Tc "o,~ 
T7 :.o,o0 

o.oc:. 
o.'Z? 
o.so 

\.00 

'l.oo 
3.o? 
4.\? 
-5. '2S 
(.>o 
1.&> 
IO,S:::> 

1'3.-?e> 
lb.(o 

t4.eo 
40'20 

\'51#>0 

9?0.90 
4'2.7. '::0 
Z~I . .SO 

\ ~.(00 

I o I,Bo 

7C..3o 
~.30 

'51.?'? 
44.70 
40,80 

37.46 
SSoo 
32.90 

"'~0 
'2"}.10 

c ,F.'S. 
P.A.=O.o28 

eo."''2..1C.. 
o. oe"2. 

2~~i~ 1-o!. [':e." 
~\>. "'i~ 
Q •• 

D.OOO 

O.QC>O 

o.ooo 
o.oos 
C>.O I I 
6.022 
0.036 

C>,OS0 

o.o65 
o,IIC. 

' ··~ o .. :>«' 

o.L3 
0.!::>'2. 
o.r.., 
/. O(p 

'2.03 
'35o 
4.70 
5.3'f 
5./8 
G>. oe 
(;.19 
r;.4o 
G.4·B 
G.S4 
r;sg 

"·"4 G;. G8 
G. 71 
h.74 

INI='Lo\1\l'!S 
l-tYDI20Gl2,t..fH 

(C, F, '"=>) NOTE.S: 
o.ooo 
o. o'2.i 
().04{ 

O.OB7 
D. 18C.. 

0/2.7 '2 
0.'378 
0.4-00 
0.$((.. 
O.G33 
~. 79C.. 

/. zz+ 
1. sro 
Q.004 
'2. ~94 
4.357 
14.403 
35.559 
'39.700 
'2.~.78& 
IB.eG9 
14.42.9 
12.54B 
II. 345' 
/0.7C>4 
! o.tLoG 
9. 93(.,. 
9:--,07 
0. 550 
0.4oB 
o,.\'Z.1 

il) T,.,.~lil..AO::: 'tlt:;;:"I/Ae6E~ 

'F'JZDWI ~iEC.HMI~L.­

NoTE- ~1\ol!O:E!ZIHC. 

uo-2o; rs'!o· 1-e 

- ~ -==------ ---



RAYMOND KEYES ENGINEERS, P.C. 
CCNSULT!NG SrrE I<N<i.<No;ERS 

PROJECT C.Q.O~'OG.ATE0.5 .. CO't-"'PI...E')( _· ____ _ 
~OCATION _ .b.W\I.._DE.'i2..1-b.~'O, ___ -~'~•-----
TYPE OF CAlCUlATION a.F\Et2. "PS.VEI..O"?l'-'\E:,.',·-1"'!" __ 

'?.>Toea.&, E. Vol..llM.~'S 
'"DE.\Et--ITID1-4. l=='or-.ID -Ho. ZA { '2.B 

-- ---- ---------- ---
---r-- --- _____ ,. ________ - .:..::::_:::__1._ __ ; --

:L 

JOB No.'ZB58c. 
DAJE..£3D-79 

SNEET ·"-~ OF.JJ:1__3 __ 

COMPUUD BY.)_i>JI?e 

CHECKED BY _,lt-1-

• 



• 

• 

RAYMOND KEYES ENGINEERS, F'.C . 

PROJECT C''20~'5GATE.'? CoMF'L...E'x.. 
- "(OCATION- --c;- U[ 1- DE 12. I... A t.J D ) ).J' Y. 

TYH OF CALCULATION A FTEI2. D!E:VE.L..OPMENT 
E=I...'E:.VA.TIO N -<?TOE-AGE' Cutz.VE.. 
'DETENTION f'ON.D f..Jo. 'ZA ~ 'Z.& 

~ 

>-w • " ul 20 
~ 
v 
<( 
~ 

"' 0 
.; 15 

~ 
0 
>-
(fl 

10 
D 

"' >-
<( 
J 

0 
2 5 
0 
u 
v 
<( 

E...L E. V A"T tON ( FiiET) 

JOB NO. Z.S?B 
OAlf S'"-30-7$) 

StiHT 63 OF 103 

COMPUHO ay.l$/£e 

CHECKED BY Jfi 



RAYMOND KEYES ENGINEERS, F'.C. • 
CONSUI.-TING .SITE: ENGIN£0<i'<S 

PRoJEcT CK:o~SGAlE..':::> CoMPL-E:..X 
LOCATION GU!LDE:.~I-AND' N.Y 
TYPE OF CAlCULATION AFTEI2. bs.VEL-::?PMENT 

~ " ~LEVATioi-J- DISCHAI2GE Cu.!ZVE:-l'ZC.M.P. 
D.E.TEt-JiiOt-...1 Po,<...\D t'Jo.'2A~2B 

1~.0 

r :Z.5' 

,, 
I!.. 10.0 

Ul 
\9 7.5 

<1 
~ 
I 

L'l 5.0 

I '"' }--------~ 
zw 

E.LEVATION (FE:.E:T) 

NO. es:;a 
DATE s-so ~?<;') 
SHEET {4 OF JO~ 

COMPUTED BYJS./ /2/2_ 

CHECKED BY .JM 

• 



• RAYMOND KEYES ENGINEERS, P.C . 
CONSULTING SITEC ENGINEERS 

---------- --PROJECT' CQ. OS':>G.a.-r E :i2 Co tj C> 1.. EX. JOB NO. '28~5 

LOCATION' 6u I 1.-C~~L.-"" ).,j0 ~. Y. DATE' E>-3D-7'?.> 

TYPE OF CAL.CULAT,ION' SHEET~ OF /03 

wog_JLtr-lG cug.VE. COMPUTED BYJ~jet:.. 
F O::.t=Ti:l2. DE.v'J;H,.QPr"li~.NT 

No.2A~2B- IZ''c:.M,P. CHECKED OY .Jf1 orm D!S."fE.N"1"10N i='ONC 015C."'C.~<">E. 

T.b!LWL!..TE.rl. ELEV.: ..... !.A. 

DI5C. .STORAGE Foe .M,::o.zs Hg.5, 
ELEY. o, ., o,jz ~/6t ~/6t. .. [kj'Z 

(FT) CFs Ac.. ft_ CF5·HR5. CFS CFS CFS 

• 

2SG.00 0.0 o.oo o.o o.o o.o o.o 
256.50 '·' o. 25 3.0 o.' 12.0 12.7 
257,00 2.3 0.50 '"' '·' 24- 4 25.7 
257,50 '·' 0.82 9.9 >.9 39-6 41.5 
2SU.00 '·' 1.20 14.5 2.4 ss.o 60.4 
25lJ.50 '·' 1.63 19.7 2.8 78.8 81.6 

• 259.00 '·' 2,12 25.7 3.2 102.8 106.0 
25~.50 8.9 2. 60 31.5 '·' 126.0 129.5 
260.00 '·' 3,].5 38.1 3.3 152.4 156.2 
260,50 0.0 3.70 44.8 4.0 179.2 183,2 
261.00 '·' 4.35 52,6 '·' 210.4 214.7 
261.50 9.0 S. OS 61.1 '·' 244.4 248.9 
26~.00 9.3 5.85 70.8 '·' 283.2 288.0 
26.:!.50 '·' 6.80 82.3 '·' 329.2 334.1 
263.00 10.3 7.88 95.3 5.2 381.2 386.4 
263.50 10.6 9.12 110.4 ;.3 441.6 446.9 
264.00 10.9 10.38 125.6 5.5 502.4 507.9 
264.50 11.2 11.90 144.0 '·' 576.0 581.6 
26!.0.00 11.5 13.42 162.4 '·' 649.6 655.4 
26!.0.50 11.8 14.95 180.9 5.9 723.6 729.5 
26G.00 12.1 16.85 203.9 '·' 815.6 821.7 

:.:...;,;_.;::... o~ .• ·· .· 



i 
··~ 

RAYMOND KEYES ENGINEERS, P.C. 

PROJECT _ C::::IZC>:SS ~.::::,. T-E.S'~-- C:::.OM'PL-e.... )(:. __ ~ __ JOB NO. '2_6_'25 __ 
DATE --~::_;::._Q_-=.7':;)_ 

SHEET -~c; OF IP~ 

COMPUTED BYJS/,er.: 

~OC.ATION 6l.l1L-'OEI2-U:-I-ID 1 ___ _____________ ~::f.~ __ 
TYPE OF CALCUlATION l>F"TEIZ. 'PE.VS..OPME}..IT 

Z, 't'ljl:, 'FLC>O~ 'IZOUili·U,.- '24."~ .0..~1:. _i/2[1tH..C..6E t\.IZe.c:. 

TO '(:'S"iS\.J.T\Dt-1 'POt40 No.~e(5'TtliZ.6.61!.. \~ICATIOio.l t<1En!O~) CHECKED BY · j/1 

s.oo o.ooo 
C.IO".S. 

2.425 

S~M.E oCSTFI..<>W 

'SzJt.t*o'ft_ Oz 

c..F.~. c.I='.'S. 

c,oo(.. o.ooz. o.ooo 4-.'Z.97 1-1"-l o.l3':!> 
e:z? 0. oo4 \'2..00 C<> l (o 8 

o.ooCP o.ooa o.oo1 

rZ.'2S I. orz. 
5.93~ \1."-'28 \.15S 

8.7S O. r' I (p 

0,024- o.o41 o.oo4 4.203 Zo.oi({J 1-081 
q,oo 6.0'3'2 \'2.i? 3.553 

0.041 o.o"'18 o.oo8 '3. 195 'Z\.Z'P '2-0"JS 
q,z~;. o. o40 

0-050 0.1'2."'1 0.0\~ 

13.'ZS 2.54o q . .so o.o&B 
0.08'2. o./OJ8 o.oza '2.441 22.1~3 2.11G> 

9.7? 0.000 13.;o '2:353 
O. I OCo o."Z64 o.oz~ 

10.00 0. I I Uo 
0.131 o.~e,G> o.o4D 

to.l:,o 0.10 I 14:2? '2. 1 &4-
1. .14-S> '22.~11 '2.188 

\0."'1~ o.zs.z 14-;D 2.134 
0.'2.90 I.Jol 0.113 :l.i'll 'ZZ.z~ ;Z.IBZ 

l!.oo 0.'326 14:1S '2.10fl 
0.3S6 IS7_& o.l4l 1.098 Z2-1~ 2.174 

15-.00 :2.087-
___ o. S?G> 1-Bl! o,J6S 1....oeo zz.on. Z..! bt; 

\1.0::0_ 0.]()5 

1\.1~ 

~---i-,-- J?~-; z;o'12. 
9_fS?~_1_ ----f- .. ,;... _ ___' ___ 'Z_,OG-7. 2J,"'J74 .Z.I'=-CP 

"------ -------- -----------
--+----: ___ ,s;;o_z.o~J 1 : , 

J_ 

• 

• 

.. ~ 



RAYMOND KEYES ENGINEERS, P.C • 

• ________ PI1.0JEC_T - c:;::::_IZO~S. qc. T.E'~--- ~M"P_L-~_'6 ____ .. 

• 

---- ' 

LOCATION &,t.liL-DEto/..lA-1-,jD, N.Y._ 

TYVE OF CALCULATION LI.~"TE.IZ. Pe.V~ME.I4T 

5 Y"-. 'FLooo '!2.oU"T1l-IQ- 24-.'? Aae. t12L11N.A6t <11Ze.6. 
to Df:i"Ef.I.T\0!-1 'POI-I'D Nc1AfB(5T0~6.c. \\-IQIU..Too>< Mmo-o) 

' 

:n~'~e. 
\N;:"L-0......., ST<:oi2M:e. o=~ ~-. 

\NFL-OW 

1 - 5o/t.t+or~ -
f!IZ'?. .I "' t!i.'S. I I 

c.;:-.~. c.:F. e;,, C.F'.~.- C.I=.S. --·----- -.-c:~=:-- . F .. s_. 
4.B97 

..... 
B.oo o.ooo I !.115 

('.('04- o,oo4 o.ooo CUoBI 

5:Z? C.007 ~.~ 
.__ "'---'--- 12..00 t~.~s. - ... - -- -- .... - - --- _, 

!3.314-o. 01 I 0.01;. o.ooZ 

6.'50 0 015 \'Z.2? 14.1&.'3 
o.o£4 0.0"31 o.oo4 /1. 9'2.9 

8.iS 0 0"!..'2 IZ.I;O C).694-
o.o4?- o.oel o.oos 0.3~1 

~.oo o cG4 \'2.1? 7.007 
0.06~ oo~?S o,D\(io C?.'Z~I 

q.z~ o. 00Q \3.00 5'514 
O. I I S p.z.t::.e o.o.:c.. 5.21'2. 

- ~.-so 0.131:? \3.'25 4.009 
o. 159 D. 3"' I o.ot-o 4.723 

9.7S o. !iS 13-~ 4.54-9 
0.'2oo 0.651 o,os(o 4.457 

10.00 C\'210 13.1? 4.3b5 
- --- - - "0. '2.50 .4-. '2. ') "S 074& O,t:rt{::! 

10.'2? 0. '2.80 14.oo 4.'221 
a. '33o o. "!<"')") 0.\0'Z 4. IBB 

-~ v. 31£; 4c 154' \D.'O>O " -. 14.'2? 
0.440 j.C,-;.7 0.{51 4. 116 

\0,/? o.5oo 14-<D 4.08'2. 
0.5/7 1.171 o, IB'Z. 4-,Qt:, I 

l I, 00 C'. G 5'3 l4:1S 4.o4o 
0.7&.9 z. 3.G:o4 o.'Z<j.;&. 4,024 

1\.2; 0. 88ft 15.00 4.007 
\. '4-00. 3.<:01 0.0.04. ' 

3. 981 
~ 

I l.SO 1.4Qr, 
' ' - ---- -- l?.z? :3,.95_~ --- . --

3., [5'2. &>._Q6_E. 9 'tDi3- ' 3-!}?4 -- -- ' 
_, _, . ----- ' 

1!.75 4-Q27 - ,_ -- ___ ; 1?:60 ~-:~.;,_3 --- ---;---- ' 

JOB NO. 'ZB?_t) _ 
DATE _5"- ~o-7_~ __ 

SHUT .67 OF IC,~­

COMPUTED BY Jo/.ee 
CHECI(ED .JH " 

.ST01Z-l:&l:: OUTF~<:>W 

S..ft.t'"Ooft. o, 
c..F.""• C,F.S. 

14.t4S 1.4-33 

' 

zu.oz '2.?z~ 

5'5.41.8 '3."25") 

40.~40 Sh'Z( _ 

' ~ 

4~.1/4 3.78") 

44-.5''17 3.Sb4 

4-S.4{,2 '3.~o 1 

~-0\6 3-9~"1 

40.372 5.9S9 
_, __ 'ec 

' 

4-G..&c>Z 3. '?70 

4-&.f.S.O 3.")78 

40.6~ '3.'"J8Z 

4G..87S :..'784 " 
4U.-87 3.-C)S4 

' 

~.842 3l~5S 



; 

RAYMOND KEYES ENGINEERS~ P.C. 
CONBUI...TING srr-.; I<NGINJ<I!:"tl 

PROJECT____ 0::::::lZOS$ 6JC:. T 0::::S __ C-Qr-:1'P_I..._J;:_, 1\._~-

LOCA TlON .6.-L.lii...DE~LA-_1-.lt::> J • --·· _______ }•t'Y. __ _ 
TYPE OF CALCULATION ll.F'TE'2... Pe..VSL.01='MEI-l.T 

!0 Yl2., 'FI..OOD "12.C>U'"TI~I'a- 24:~ A.:itE ~U·lA6E .1!Ze.c.. 
~ QerEI-\TtON i"'NP Ne>.'2A~e,(5rol2A4E- !~le.e..Tlol.l MEniOD) 

\\-.\ FI....OW I' 

JOII NO. :ze?e -­
DATE ...£.:? 0 - 7 '2 

SHEET _t;lf_ OF {_fl 3 

COMPUTED BY _.)_-;,.j£.12. 

CHECKED BY Jt1 -

<~};;~;" I•"· I "' Hi.S. I _I l'•M"l', o, 
c~ . . . 

-- -- • 
0.005 !1 .. 911 

0.010 I!.ISl& - . 
l,eo.A, O.O/G I . 

o. 0'2/ 19.+8'2 
0.03'2 O.o-so 1 (o .. 4.o2 091 

- O,()fi-3 . 1'3:3'2'2 

" o. o&& ,a. I I I CJ.otl ----

~---
>.089 

--- [' 9.505" 

·-"' 
- -- - - - .. 

0-11~ 0·21;1 o.qzz I --
' 7.533 .. --~---

--- o. IG4 o.oS.(p 7.1'21 " ·--
. I 9 I -- G.?oB 

0.'2-19 o.o~ 

JG.i9G:. 
G.4S'2 -- - -- -

9."TS 0.247 
o. 27C. &. Ob4--

' ' I 
0.304 5. 031 . 

0.344. " q,JOf,. 5. 13'2.(;, '"'-'·57 ··--
0. '3!3~ S.72o - - .. "' 5-. &70-

-
A "'·449 0.140 --·-- "' . ' 

10.515 - . ' s:. 019 
0.599 1-13"2-B 0._18!_ ?.5]4_1, .. _, o7 

- -

'" ' 5. 5'28 ---
o. 76!;, -? 5 4-94- ;, 

- - -·---- . . 

" "-"·· - 1 •. " 5459 
/. 053 >1 --

5.43(;, 
···~ 

"·" /.'2_/_G I §-'l-IZ --
.'-01 -

. I - - -- - -

- I,-,,-
{.570 . ; ' I ~-~-~I :;;. 124> -·-- --'-:~!' IJ:~'f I 

--- - -' .. 
' 5_..1Dl " -- ,-, • --- • 

• I I • ' • !;;...;;:>88 --- - -

..,_" - --~'-0 -~--- - - ·------ - -~-·--"·----

• 

• 



RAYMOND KEYES ENGINEERS, p;c . 

• PR OJ EC T ·---- C12.0 S "So ~.C:.. T.E'~--C-c>~'P_I..,_~-~-- _ 
-------LOCAfiO-ril- 6rt..IILDC:l2.~\o.lt> 1 _ __N.Y~ 

TYI'£ OF CALCULATION li.F'le!Z. "PE.V~t='"''E.Io.IT 

:ZJ5 ~. "l='"lC)OO "t:<.OUill·ll:o- "24-.3 AC1ZE. tliWtt-tAf.li: .:11Z~ 
.,.-o tn:TEHTLO~ F'OI-ID No.2Afe.(5ro~6E. l\l.tm: . .:..Tlol.l MEnlo~) 

J"IM!l. 
L t-.~c-t...o.....,.. '<iT02liQE. 0""'~ "OM~ 

\ I.J. P\...0._ 

- -

JOB NO. ZB?6 -·· 
DATE S-S0~7Sl 

SHUT . r,;'j' 0' /9.3 

COM PUlED BY ..)_s.J £1::. 

CHEC "' " 
JM 

~ \l)"il.llG. 5. oLJTFI.OW 

-~~IZ~. I ~ so/~:.t+cy'l- "' 
,._,, I ~ 5~/. +~ - .6!;_2. o, 

C."~<".5, c.:l'". ~- c.F".:;. C."!<".S. c.~=:'='· C..F.'3' C..F.'3. c.~.~-

e,.oo 0.000 L 1.1'5 9, z 17 
o.o07 o.oo; O,op I /W.351 2&.807 'Z->:.64 

B:Z? 0 014 \2..00 'l!J.485 
0, O'.c.-1 Cl.o2. r o.oos 25.o2o 4").Z.4~ 4.1\0 

~ 

B. '50 o. 0:28 \2..'25 '2Co.5SS 

o,o44 0.6b~ 0,00( 21.335 0"1.4·68 4·"'!6"7 
B.r<;, o.O'-O r-z.J;O /B./14 

0.001 0.\-'"::Z. o.atC. IS 547 15-048 So~!<> C. 

• <:j,oo o. 1'21 \'2."1? 1'2.97 9 - -- -- ~~ 

0, 15 5' o.Z."?I o.o3o 11.539 6f:Z.z..L 5.58<0 

- q.z~ 0. !BB 15.00 10.099 
~ 

0.4-49 0.'710 o. 0]::. 9. 513 68./4-6 5.115 
q.so O.Zc..l \3.'2.5 8. 0'27 ----

-
o . .:)00 o.q:,r _ 0."'7 tP 8 . .:64 "JO,"JBl .s.eoe 

9.'1S D. e,38 l3.;D 8./ 6 I 
0.753 /.6')4- -- o. (_h_3__ 7. 963 03~/bz 5-67<) 

10.00 6.415 - 1'3:1? 7.784 

- 0.4-"9 L.')oO o.l~4 7.o:r3Z 94-..015 '5.""!?;,7 

IO.Z? 0.~2'2 t4.oo 7.479 ----

0-G-I'Z. 2,318 o.Z13 7.399 "Jf..-377 6.'~84 

10.'=>0 o.ro'l L4.ZS (.316_ -

o. 8t 7 'Z..-S'-2 0.'2")3 
~· 

7.U7 ".11."4--o t'<>.oz~ 

-- - - 10.1JS 0, 931 14-lSD 7.17& 

- !.073 ~.&42. 0.373 7. 1'28 o!JB.74-Z 1;.06'2. 
--

1!, 00 /. '<4 l4.1S '7. 08 (J 

1.4-39 4--7Q8 o,_4BZ 7. 04-! CJ'l.1ZL 0.0")4-

tt.z; /.&6L '"'""" 7. COl -- - -
(;,l'l~ '2.149 (.,,376 o. "-''=>3 &.948 .-

~~ 

1, 63_4-- l \.SO 
~-

~ 
·-- ,_ 

Jcl-e~ 
17.2S 6,.U(p_ - - - --

. S.~'.U.- ILM"- ' b_,?-~'5' ~iZ3Z " -- ---- 10'3-~14 

0c21l~ ~=~--
-----~--

1\.75 ' 11.'50 {,.-_1-2.4 ·----<--- ----r-- -j 
' 

--, _____ -



-

I 

I 
f.- -

' 

RAYMOND KEYES ENGINEERS, P.C. 
CONSULTING SITE ENGINEE"S 

PROJECT ______ o::::"IZL:>SS6.C:.. ,.._E<_S __ C....Or::-"1?'_1... E.. 'I<.~ __ 

LOCATION &iJtLDE~l-IDl __ __ _ _______ N.Y._ 

TYPE-OF- CALCI.HAT ro"Pol .!:. l"TCIZ. PE.Ve;;L.OI'>J'o'\.El-I.T 

\00 ~. 'FLOOO "ROU"T1~l:o- 24'3 t.:.CIZ.i:. ~~~E .1,1Zel). 
"'fl!J 17ETE\4.T\O~ f'OI-IP No.'i?:.&.i:t.(5TO:U.6=.. \'tttllell.TIO\.l t<'IE!liOtl) 

TIMe. f--"'o"e""o'-y00~;;:-I:S10I2116E. 
I-IlZ'>. I .I eft.t+Otf~ 

c."F.!l. t:.:F.e>. c.~<".e. C.'I=.S. C.-F:~. C..F.'O, 

6.oo o.ooo 
0.0 I I o.OJ/ O.DOI 

' 8.'2? 0.0:2./ \2..00 14.4~3 
('.('3/ 0.04\ 0,004-

l'l.'ZS 3555 ~ 
o.o<&-4 o.tot o,cqo 

8.rs 0-C'Bl 1'2..1;0 39.700 

q,oo 0.!6& 

q.t!i> (l '271. !3.00 IS.BU.9 
0.3'Z5 o./1-5 o.o/3 

q.so o, ;,7B \3.'2.5 14.4-'29 

9,-p;; o.49o 13. 1'2548 
).S0S I.?G>8 o.tE>I 

to.oo o. Sl& 13.1? 11.'345 
0.515 -z.or2 o:zoc.. 

l4.oo I 0.704 
0.715 z.-s-zt o.-zse 

10.1<>0 o. 79 G. 14.2? I 0. '2.o&, 

to.r~ I. '2.'24- 14.":0 9. 93C. 

JOB NO. 2_B?e __ 
DATE _5-';!0 -7i!> __ 

SHUT. 70 OF IP3 
COMPUTED BYJS.Jete. 

CHeCKED BY JM 

1-3'97 4.336 0.44_4_ 9.822 1?::,/137 7-H"l 
11.oo 1-570 14:1S 9.7o7 

!.787 .S-b7B o.?£11 
\\.2; "2.004 

'-~----

\S.OO 9.55'' 

t:--:-:i-:--::-:-:+9"."'""7-"9'-11'-"1:$8.1 00 h. s 3.5 
J?,oo _l_.BtD I 

r- - l-l~\ 167.157 7.703 ~~~~-
17.25 1\.75 4.357 ].7LI ,_ ---- -- --i-

• 

• 



RAYMOND KEYES ENGINEERS, P.C . 

• ,~oJEcT Ceo&&GATE-'5 0MPL-'E~ ______ _ 
__________ u:~:_cA:riR~ __ G_t.ll.[d.er \and 

1 
N.. Y, 

TYPE oF cA~cu~ATION Af4c:r Ue....e/opme11i 
HY Dl20l.. 0¢ I CAL CLA~;.J'F /CAT !GIN '5 

.5::<> SAC"ee: l)2AJNAQE. Arz.E,to. To DETf.t..ITJoJ>..I P""'-0 kJ.,. '3 . 

CL-A~5 AcE: e <:;. 
I-IYDI2. o C'-J A. 2.C A C N(A\ 

- O!='etJ A .,., 7. ., 504, z 
- ---- "' <01 -0 s '-' ~ c 74 ,4_ Z9.io 
- -- - D 86 4.9 ::0"}?.. • 0 

12.ESJ D£").JnAL A 57 r o, 7 G:>o9.9 
6 7Z -'2 r, 4 I 504. 8 
c 81 3, I 25 I. 

'· D Bio - -

• WooPED A "" - -,., 56 - -
c 70 - -
D 77 - -

£3Ll5JJ.JE'55 A 89 - -
CoMr>'\EUJAl. !:; "12 - -

c 94 --
C> 95 - -

"ToT A.!- 4-B.9 

CN ~ 3123."2. 
= 

(,4.0 

46.9 

C'-' AciZ ES A.e£A. CIJ ( ... ~ 
98 7' "? 774, z. 

--~-

= 31z6.2 • 774. '2. = GB.7 
48."} .... 7.9 

JOt NO. Z8:38 
DAU ;i:-~Q:J~ _ 

SHEET 7/ OF 103 _ 

COMPUT£D BY JsjeR.. 
CHECKED BY__J/"1 ·-

7b?...4-

73G5,8 

-
-
-
-

-
--
-

"3\ZO.Z. 
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RAYMOND KEYES ENGINEERS, P.C. 
CONBU .... NC> S1'T'2!: £NC>INEERS 

PROJECT C17 >::;.~.A\'&iO"!> __ c:;::..:.~';":;..a')( JOPi No.'Z,6e:,3 __ 
LOCATION c:;:;,IIILOS.IOU .. ~) . \'J.'{.__ ____ DATL,r--~o-7~---

TTPE OF CALCULATION °A 'F T ~ i2'.. "'P'eVE-L..::>i>ME1'4T SHEET .22.-. OF__@3 

'STo12M ~<!!.1'-L..o6:E .............. T5ta-S+i'EC> a.+\t..~E.li:.IST~'i COMPUTED BYJS/~t= 
~.9 A.c.-n~lt-1.:."'1!. A-eE.c.TOPt=TE1--l,TION POt.,li) ~o."=>cHECKED BY-.J_I:1_ 

..0.12. E6 = 
CH = 

"" • 
F's • 
'P,o • 
P,s • 
P,o ' 

'T. ' 
--y-T ' 

,, s 
-~· 

C::J0.0 
'Z.85 
"3.70 

4. -z;. 

4. """ 
5 ·"" o. 75 
o.= 

.c.. c..;;:. E. "i = -0.08~ Gq. M:. . ~ .. 

:.....ii"\S:!i.1l." 'P \~ '?e.'$1~.14 2""\I-IFAI..I- \\-1 \li'-0110. .... Fd2 

-z,s, to,2.._e too ':(2/·- ~"1'0'211 "Fa~~l.I"H<:-"1' ___ _ . -- . ... - -
"2e.c,.I.\W.Ii.,"~\'ol"-1!. _ lr'.T'&.\O!.".A~ Oo..;B"Q .0. 'Z4 ~li.. 

~~T\~1-1. ~o ..... -~H-..1\C.A'- P.A.t"EK. ;{c.. .:lo 

_IW\c..,-_·1"1 ... 1' 

• 

• 
-e '"fe. "'2. 0. -::.. ~ 0. -':>"') W\-1 E.lt.~ P" ?.a<:., c,:4,4."13 

""'"" 12. D, ' - 1.08 WHE2E. T' ~ ~-10, ':;>d,-4113 

to Y.o:. l2..o. " = I. 4~ w~~r~:E. P .. 4.-zs, er.-44~~ 
(_ 'P-.-ze,)~ 

p-.. 4.-,o) ":>:4.!/l5 ?So "(;z., "2.,, 0, " - l. B6 _ w, .... 
'P-< -8'"' 

!:: ?- -.-zs'f2 
Z. CP3 ?~ SJ')o,so.4.4'i5 .I O-~.'i2 102..... ~. :0 P-t-.ee, = - ¥f"rlt.U. 

• 



RAYMOND KEYES ENGINEERS; P.C. 

• PROJECT C£0~~G,a,:TE~ 

LOCATION 6:..11t..DE'I2J,..L!.IJ'Dl 
----y.,.pji OF CALCt.itATION C.'I"\E12. OEYel-O'PMSNT 

Z- Y2. 11-U'L..O......,. \-l'(PtZo6'0'."6.;>o,.l ( Cl-\"~~)11l.Bl.~Lll.li: lo\ET'r{oo 

S~.BA<D2:l>1\4AC:~E. A"IO"S.o. To ~E.I·.'TI0\4 'Po;.I.D \J.o. 5 

• 

-8.00 

8.25 
s.so 
6.1~ 
g,oo 
C)."ZS 
9.':>0 
9.1~ 

10.00 

10.'2? 
10,?0 
10,1'::. 
I \.00 

I l. z;. 
I !.'30 

I !.15 
1'2.00 
12.2S 
1'2.'50 

1'2.15 

'"= 
1'3.'2~ 

'""' J~IS 

t4.oo 
t4:zs 
14.so 
14.1'::. 

I'Ooo 
~-- -- -- :I '5.'2t> 

re.!'>O 

------~ ----

Tc ""o,,; 
Tr " O.OD 

o.oo 
O.l S 
0-515 
0.90 

1.70 

'Z..1_0 
3.15 
4.8o 
?.-=to 
1.3o 
~.40 

1'2, 5o 

~~-10 
?2', t:!O 

""" lEO.IO 
3o<.IO 

3G:4.Jo 
'Z7B.'5o 

l93.4o 
l3A,.&:.D 
97.70 
'74.J:O.O 
~0.10 

5o.4o 
- 4-~/0 

3"),4o 

3;,Ao 
?4.10 

::Z.oo_ 
so.oo 

C,Fo:;., 

e>.A." o.oe'l 

12..0.= o. '=P.I 
0.0-?'Z 

11..\FI...O'"'oN 

I-I'<PIZ.Oo!>IZ.I!IPH. 

( C,F.':!>.) 

o.ooo 

o.oo8 
0,018 

o.o41 
0.06"} 

0-141 
0.\"),P 

o:2?1 
o. '&l"l 
o. '38'Z 

o.49Z 
o. C..'::..S 
0.814 
I . \ ~ 9 
\.648 
~- 812 

I!&, 0'28 
~~.oc..s 

!4.S8-? 
[O,\'Z.I 

1.o4-B 
S.t\U> 

3.~o I 
3.118 
z.r,39 
'2.'288 
2.0W'3 
I .~OG:> 

1.16G:> 
\._I.Dl4>. 
\.'=>11 

.. 

JOB NO. 7B~B 
DATE __ 5"-~Q~_7~ 

SHEET /3- OF _/_03 

COMPUTED B'f JSjt;e_ 
CHECK~D B'f .JM 

(!) '"""""'""""- t>lSC~OO'-CoE.., 
~'"1 "T'i>C TSCI-{1-<\~L. 

1--loTC£ • Ei-l6l>--le.!>"Z.Ii-l6 

uo-zo i -p"'"" to-'' 



RAYMOND KEYES ENGINEERS, P.C. 

' ' 

PROJECT C12.0'0~G.A'TE~ C.O""'PI.ia"'f.. _.'--
LOCATION ~UI!-DE12L..:::.J..IOi -1-J.:"'(, 

TYPE OF CA1CULATJON A~\EE. . 'DEYi;:i.-ClPMENT 

5 Yoz. lf..I"Ft.O""' ~'<~i!>'Zl>.i'\-l. ( CN.~~)1ABI,IU.IZ. Joi,ETI-I.OD 

O:,G,ll<!c:Dlii::""li·U:•<::;,E b-IZ E,c. TC 'C'E1E\JT\C\4 '?9140 \J.o. "el 

e:;;.;;:; ID 
!N. 11.0. _(',F.5. \ f..!~ l...<;>'oo'of 

TIMe. Tr; "o.rs o.:...= o.oec; 1-!'(P"OG.@V!-l 

l-12'5. T:r " O.OD e.o.= 1 .oe (c. F.':).} 

-8,00 o.oo o. 0,4> o.ooo 
e. '2s 0.1 s 0-0!4 
8.50 o.-ss c.03-4 
6.1? o.qo 0. ')6:;, 
9.00 \."10 0.{&:;::.. 
9:Z.5 'l.-1.0 0.'2-59 
'>SO 3.15 0.350 
9.1';:> 4.&. o.4'o 

\0,00 'S.qo 0.510.G. 
IO.Z':> l3o :·.700 
10,0::.0 9.4o o. s~o 1 
10,1<;. 1"2. 5o f, ! 98 
1 l.oo lt.>.10 /. tf-,0 I 
\I.ZS ?Z:=lo !'": ,- ,.. 

i. • I ";.. :;> 

II. '5o woo 3.364-
I \.15 13::>.. \0 /'2..4-70 
IZ.OO """'0 '2..9.3-40 
f"2.2S '31'<:4.Jo 34.\399 
1'2.'50 "'21B.'5o 1.eo.&94 
1'2.15 193.4o {8.537 
I~ DO 134.~0 V2.00I 
1'3.2S 91.70 0~c" •0 -

I~ SO 14.130 7. 141 
!~PS (o.0.1D s.s1 a 
!4.00 50.4o 4 631 
14:2S 43."10 4.1 B9 
14.'30 '3C)>,40 3. 776 
14.1? %40 3,469 
I'Ooo ~4.10 3.1&8 
\0::,.2;: 32.oo 3. 0&7 
15.~0 "30.00 '2. 87(, 

-- ----- -

• ~- . 
-~~-- - - -- -- --

JOB NO. 7B35 
DAH -~~30c--7~ 

siun 71 OF JD:!. 

COMPUTED 8YJ:/~ 
CHfCIC~D BY JH 

1-J C>"T e.-:.: 

Q) ,-.. e.<.a..t:.."IZ t:>I':::LH.o.24~"> 

~ 'P.>C "Tl"o-1>'\~L... 

l--l.CTE- E\.ll>ll-fE.'='Il.ll-lU 

UD-20 j ~._ ]0- I\ 

• 

• 



RAYMOND KEYES ENGINEERS; P._C. 
CON .. Ul.TONG SITE ENGINE""" 

• PROJECT Cl2.055G.l:>\!::~ C.O.-'\F'~E.."l'-_ 
·-----~_OCilTI_9_fJ_ ~i:-II~D_8!2J,..L>.\J'D\ \-.1;-,', _ _ _ ___ -· _ 

TYPE OF ClllCULilTJON C.'l"\l::e. OEYS.._OPMEN\ _ 
JO YIZ. lt.IFL-o""' t4'ft:>tZ.c>61Z4i>\-l. ( Cl4,:(r:o~)"'\P.e.l.\l...li.IZ. MtTtlOD 

:;(.o,!li,:.Di::l>>I-\AC:..,E _ C,.!Ze:z:. TO 't'E"[E:ttnol-1 'Po;..I,'D ~o. 'e 

c% (j) 
(N,I<•Cio .C.F.'S. _____ '"""''-crv.l 

JOB NO. 75~5 
DATE _ _3_~,30_- 7~ 

SIIEET -7£' Of /,::13 

COMPUTED BYJ?/eE. 

CHECI(ED BY ,.\H 

TIM e. Tc : O.""JS o.1v= o . .::>8"1 I-IWIZOE.IZ6'PJ-l _________ 

J-llZ:O. T! = t:J.OO e.o.= 1.4e ( C,F.'5.) h\O'T E.<?: 

-8.00 o.oo o. I 'Z. I o.ooo 
e.'2s 0.1 s 0.0\9 (!) To:> -ll!oJ .. u .. .:.IZ t>t~lltllZI>Ec"'> 

e. so 0.'35 o.o44 F'"J'Z.O"' -me. "'"r"'E'~ ..... \<:.6-L.. 

8.1'5 o.c:~o 0,) l 4- 1-lc>TE- 'e>--l611·H::~IZ.II-I"o 

q,oo \.70 0,'2./C, Ut:>-ZO j "90:. lO-ll 

'3.ZS. 'Z-.1,0 0, "34 "3 

""" '3.15 o. 4-7& 
9.1'=> 4.80 o.!Po0 
\0,00 '3.qo 0.{4~ 

• \0.'2.? l.3o o. 0'2.G. 
10.?0 9.4o !,)9'3 
\0,1S \C.. 50 1. ss~ 
1 too 1~.10 '2. I I 9 
\ \, 'CS. ?2.<=10 '2... 00 (, 
\ 1.'30 "''"' 4-. 4'00 
I !.15 I '50. 10 I&>. £3 I! 

\'C. DO 300.10 3B. ii4B 
12..'2S 3~.10 4(o. 'lo£1 
1'2.'30 '<::76.-50 35". 34S" 
1'2.15 l'i3.4o .Z4.S45 
1~oo 134lo0 17- 06'2. 
13.'(.15 "'17.10 1'2.:::')0 
1~'30 'i'4.SO 9.4S5 
!3. J '5 GO.lO 7. 704 
14.00 '5o.4o G. 39& 
t4:zs 43."10 5.5<4-C. 
l4.<;.o ?0',40 S. Oo o 
\4.1'=> '?<DAo 4.&2o 
I'Oco '?4.10 4-. 3'26 
1_6.2~- 32.oo ____ 4-. Do I 

-- - IS.'=>O sa.oo :3-, 'BO 7 

---- ---- ---- -----

-~---- -------- ----·---~-=-o---= 



RAYMOND KEYES ENGINEERS, P.C. 

PROJECT C'l2.0~!:lG.Ai'E'O C.Of"'\Pl..la.-"1(. ··--" __ 

LOCATION ~l..(\l..DEt2.L..6.1JDl \-l,;-,' •. 

TYPE OF CALCULAflON C..'i"\E"E:. 0EV51...0PM'aN.T. 

'2? YfZ- 11-l'i'L.O"""' 'M'I'?fZD61Z!.o..P\-i ( CN.:C.P.i)~;!,l.l\ • .t.ll. MtT\o!oc 

<;to,SA<,P~li-\Ac:;.E. AIZS:ll. "I"D vr:\E.I-fn0\-1 'P0\-\0 \.io, 3 

"~ ID I>J. ;o..o. .C. F. CO ••... - I 1--l? \. """"" 

T<MIS. Tc «- o.-,s D.A-"'0-0S"' H'C'DIZOG~PH _ 

1-l.li!S.. T:r ~ o.oo eo.: \.BB (C. F.~.) 

. 8.00 o.oo 0,\ll:>j D.OOO 
8. '215 o. t? 0, O'Z.S 
a.-so 0-35 ~-g 0.,. 5 
6.1'5 0.90 r. 1 s- 0 
c;.oo \.70 ('. '2- 'i34 
9- 'ZS. '2.-1_0 o.4s-o 
'!.SO 3.'15 0_. (p'Z~ 
Cj.1'=' 4.&:, o.6ol 

10,00 -'5.qo D. 064-
\0.'2.? 1.3o (.'l/0 

--·· JO,?O 9.4o /. Stj,S 
10,1':> 1"2.50 •l,OBG. 
I too IC...1o -2.780 
II.'ZS "2'2.c:.to 3. 8'1. I 
11.50 '""' 5". 690 
11.15 lS:::l,\0 '21. 7o7 
\'2.,00 300>10 5{.07:3> 
12.'2.S 3(.A.Io {,;o,7SO 
12.?0 '216.-50 4&.4&8 
1'2-75 193.4o 3~. '2& s 
13.00 134-.t<>O 

._, 
17'2 4;;. - .. 

13.215 ~7.10 lb. ::.o1 
1~'30 14-""0 !'2.430 
13. "1-? ~.10 10. {IL.B 
tll..oo 50.4o 6.409 
14."215 --'- 43,"10 7. 'Z. '" 
14.~ ~~.40 (;,, !374 
14.1-5 %AD &.073 
1'000 ~4.10 S.090 

--- -"l-'3,215"- ___ ;1Z.oo. __ s: -,-,s 
15.~0 so.oo s. 00"' ------- ------------

JOB NO. 'Ze.::,e 
DATE -~~39-.:::79 .. 

SHEET 7t, OF /03 

COMPUTED BY}.Sjee 

CHECKED BY _Jfi 

\....\ O"T E.C:.: 

(D T<>'BUU)..U Pi5.:.\11:124E.-, 

~ 'T';iC. '"(""eOI,..._\~L.. 

l--loTE- E\-.l61NE.E!Z.lH~ 

Ut:>-'1::0 j p'lo;. \0- II 

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 
CONSU!..TrNO SIT!!: ENOJNI<ERS 

PROJECT c. 0 ,...,_ F' L.. .._., • 10C.ATJON 6l.tli..DE!2.LO.I-!D} 
---------yypf-OF--C.AJ:CUL-...T!ON A 'f="TE'e 

N:Y._ -­
oe:ve~oPMaNT 

[00 Yl2. HJFL.O"" '"''<PIZC>I!o1Z4.i>\-l ( CN.~Ii>~)ll>.a<.J.LA2 lo'\El\400 

'5G..Sh.Dl2.6.H.\AC::.,E- L;..IZ E.:. \0 ~E.\JT\0).,\ "Po\40 ~o. '3 

"'% (i) 1 ..... ;..c. C,F,o:;. \l-IP\...,...,.... 

TIME. Tc ""O.jS o.,o..: o.oa~ I-I'C'PIZ06U.P\-I _ 

1-1.12-a-. T:r ~ O.OD ""-·~"' '2 ,(a3 ( C.F.S.) 

8.00 o.oo 0-'2~ o.ooo_ 
e. '2? 0, IS o. 0'35 
8,'50 o.3s ().06'l. 
8.1'5 o.CJo 0. "2. I 0 
CJ.oo \.'70 8,'3')7 
'3.'25 ~.1.0 D,&"30 
9.?0 3.1'5 o.B75 
9.1? 4.eo (. I'ZO 

10,00 '5.'!0 1. 377 
10.'2.'::> l.3o I. 701). • 10.?0 9.4o 2.104 
10,1S. r2. 5o '2,0!8 
\ \.00 !lt>.lO '3. 6S8 
il. '2? ?Z.'lo 5.345 
\ !.'50 Woo 8. 2'39 

/ ! l.lS \30,\0 -;•,'7!{ :N. ,/~ 
\'2.,00 30(,10 71.4-4 8 
1'2.2S ~b<l.to B4.S-BS 
\'2.'30 "276.-'50 &5. 00 5 
1'2.75 I 'l3.4o 4-5.1 4 'Z. 
J<:.oo 134-tDO 31.417 
1"3.'2.? 91.70 'Z.'Z. 6o4 
1!>. '50 14.~0 i 7. 369 
!":.l.l? r..a.ro (4..103 
tLI..oo 50.40 11.71>4-
14.'2? 4-3."7 0 I o. 'ZOO 
t4.so '30,0,40 0. 1% 
14.'15 %.40 ,..., 4-0(, D. o 

'"'= ~4.10 7. 9>9 
IS.2i; Siz.oo_ 7.4•9 
t~::,o go.oo {, DOZ.. 

~---------- --------
I ~--__ ,_ - __ , 

JOB NO. 'ZB'::l5 
D.ATE _ ~:.'30 :_I':Sl_ 

SNEET '77 Of /~1_3 

COMPUTED BY J_sje/2 
CHECKED BY - JM 

l-Jote.<;;:-

(J) "T<>,"e.~ .. H . .A"IZ t>ISC.ll=t.E., 

FIZ-=> .... ~c. """!""lSU-11-<\~l. 

N~TE- E\.161\.l~eiZ.t\-.IC. 

uo~zo l P'l"> \0 • I I 

-------



RAYMOND KEYES ENGINEERS, P.C. 

__ PROJECT C.I2.Q~~Gr..C..TS.5 C..O~P!...S,)(_~------
lOCATJON 6.Uii .. 'DE\2...1..-t:..~'D, ~.'(._ 

TYPE OF CAI.CUlATION 6.F\E.12- PIS.VS.\,..O'?M-'1:.\..I.T 

~TO'Z.Q.$E Vo!,._IJM1:'5 
"DE.TE.i-ITlD'I-4 'PaND Ha. 3 

,_ --- - ----

JOB No •. 2638 
DATL.:![::3o -70 

SHEET _7_6_ OF /_0:3 

COMPUTED BYJS/R-f:. 

CHECK~D BY- .JM 

• 

• 



" ' 

' 

RAYMOND KEYES ENGINEERS, P.C. 
CONSULTING SITE ENGINE.,., 

• PROJECT Ci2-0;Je,G..o..Te~ C.OM?I...E...){ 

-------lOCAT-ION--- --6.'-' I I- DIS 'ia.I....<>N 0 , N.Y. 

• 

TYPE Of CAlCUlATION AFTE.12.. 'DE.VEI-OF>MEO.hiT 

'F 
' ' " 
' • ., 
~ 

"' ~ ~ 
~ 
0 

~ 

0 • t-a 
" 0 

r 
~ 
J 
J 
1 

-e..u:O\/t."'T\ON- 9TOQ.Ll.e.E. Cu12..ve 
"De,.\ E. T>=..I-1"\\0N P'Ol-.1.0 i--!e>, '::> 

ItS 

w 

,,, 

" 

'·' 

E.L'E:.VC.\lON 

JOB NO. '28~8 
DATe 5--al:l-?~ 

SHEET 7"/ OF 103 

COMPUTED !IY J~,l2e 
CHECKED BY JH 



~YMOND KEYES ENGINEERS, F'.C. 

PROJEct C JZoe>SGALE..? CoM pL... e. X. __ 
LOcATioN Gv tLDE:.IZL...A!-JO t N.Y. 

-TYPE-OF cALcULATION AFTER T.:>E.VEL..OPME.NT 
E-LEVATION- 015CHA2GE. CUJ2'VE.-!.Z'1C.M.P. 

1'2.,5 

~ n: 10.0 

v 
v 

Ill 
\!) 7.5 

~ 
~ 
I 

u 
l!l 5,0 

-

~.S· 

DE.TE.t-.JTIOr-...1 Po,.,_l 0 No. 3 

JOB NO. '2,8"38 
DATE. I:_3q-=l'_51 __ _ 
SHEH 80 OF /03 

COMPUTED BY Jsj££ 
CHECI(ED BY JM 

o~~~--~~~L-~~--~~~~--~---
?10 f7S "<:80 

'-------- - ___ _f.1. E. VA_T JD N -:- ( F f:. e.T) 

----- ~~---

• 

• 

• 



RAYMOND KEYES ENGINEERS, P .. C. 
CONS.,!.TING SITE ENaiNEERS • PROJECT' Cl2 C>S~6L:)."T5"5 

--··--··-··-·--LOCATION ,---c:;u I I...CS12.1..t:..t-IO, 
CoM~I..E)I.. 

w.Y. 
JOB NO. '28~B 

OATE• S-3o~7<;l> 

SHEET.KL_ OF J.Q,:,_ 

COMPUTED SY .J~k.e. 

CHECKED BY jf-1 

• 

TYPE OF CALCULATION• 

WO~ILING CU~VE. 
G. PTE; 12. DE.\/101.1.-CPMENT 

Form CEO.TE.NTICN PONC No.3 - l"Z"c:.M.P. CI5::.14G.~6E. 

Tb.ILW.C:.Te.l2. ELEV. ; N.A. 

ELEY. 

(FT.) 

270.00 
270.50 
271.00 
271.50 
272.00 
272.50 
27.1.00 
27.1.50 
274.00 
274.50 
275.00 
275.50 
276.00 

DISC. 

o, 
CF~ 

o.o 
'·' ,.9 
3.7 
4.7 
9.9 

'·' 9.9 
7.9 
9. 9 
8.9 
9.0 
9.9 

5TOR.AGE 

5z Oz/2 
!::.e. Ft. CF5~HR5. CFf> 

0.00 0.0 0.0 
0.65 7.9 0.7 
1.32 16.0 '·' 2.08 25.2 ,.9 
2.91 35.2 '·' 3. 75 45.4 '·' 4.58 55.4 3.2 
5.50 66.6 3.5 
6.40 77.4 9.9 
7.37 89.2 4.0 
8.36 101.2 '·' 9.36 113.3 4.9 

10.48 126.8 4.8 

FD.t-.6±: 0.25 HE.5. 

5r/Ot 5z/I:J.l•Or/'Z 
CF5 CF5 

o.o 0. 0 
31.6 32.3 
64.0 65.3 

100.8 102.7 
1.40.8 143.2 
181.6 184.4 
221.6 224.8 
266.4 269.9 
309.6 313.4· 
356.8 360.8 
404.8 409.1 
453.2 457.7 
507.2 512.0 

. ,--·------

- - -------· -----~ ---·--



I 

RAYMOND KEYES ENGINEERS, F'.C. 
CCN8ULTiNG SITE ENGINEERS 

PROHCT C.l20-:,-;..q.c,.TE"'S 
---LOCATION ~iJILDE~~O! 

TTPS OF CAlCULATION Ll.I"'"TEIZ. t:<'EV51-0~MEI-I.T' 

JOB NO. '25~5 
DAU _ _.S~'/30~_7~ __ 

SHEET Et. Of "' 3: 

Z Y!Z. "FLooD ';i!.Ou·rt~ou .. - .56.8 L~.a.a VIUI.t!-~Af.E .:1~e.c.. 
TO ?eTI:l-ITlOt-1. '?0140 ~0. 3 (5~(oa. l~JCil."flolol t<\EntOtl) 

COMPUTED BT JS./1212. 

CHECK~D IT .JM_-

S.ooe>.ooo l\.115 co .81'2. 

0 ·=4 0.(?t?4 (}.ooo 
\2..0::> i&.OZ6 

o. oot 
Bso o.o1 s l'l.-'25 19. 0(,.-,5 

o.o-::~ D,o4'1 o.oo1.. 
8.iS o.0-4-1 12.?0 14.SB5 

::->. oro'O CII/S o. oor;; 
q,oo o.o6S- tz:7'=- IO,:'Z7 

g,ziO. o. 141 13.oo 7. o4-B 

9.?0 ('J, 10 (, l3.'ZS ;-_ i I L~ 

9.75 0. rt-!5" I 

D 7 0 ''"""" ? ...... , 1o.oo ._,o.,., ,,-~ ~-·to 

o.-~4-t.-- 1.1~2. o.o47 
10. -z? o. ~ec 14.Do '2. /3£: 

0.4-37 i:SSZ O.C(P2 

10.<;.o 0.4-S'i.. 

10.1; o. 105 5 t4.;D Z.ob 3 
0. 7~S '2.74& o. II l 

1too o.B74 14;-iS /.Soc.. 
/. Q'37 ~-b1_2. 0.14-8 

lS.OO /.lB& 

I 1.?0 /. 648 !?.2.? /. &_7_{~ 
' 

--- , -- ---'-------

1\.]5 (2,8_1_~-

. . 
~JJ.~-- q_,_~_ - .~---

----+-- ; __ '---- .----i---. -~-,- -. !S;;o /, S:_l I 

IL4'2o -2.o.zzc.. o.at4 

17.547 3&P.I'5'J IAIP~ 

{b.6'Z4- -sz:~:>\4 '2,.o28 

4.sos '14.oao z.1e,z. 

'Z.:7'- 7~J'J74 Z.l78 

1-~5? 1.3.1BI '2.'1?3 

1.64~ ]Z..Z-12 '2-72.4 

!. 73 I 7/.Z/9 

19-Z.II 
--,-

• 

• 

• 



:c 

RAYMOND KEYES ENGINEERS, P.C . 

PROJECT • _________ ~OCATION ___ &,l.lll...t>E~I-.lD 1 

JOB NO. ZB35 
DATE 5-~o-J,Ci> 

SHEET 83 OF /.:13_ 

COMPUTED BY .J_s.j2£;. 
CH Jl-f 

• 

-
. 

-

TYPE Of CALCUlAT\OH l>'FTE-GZ. 'PEVSLO~ME\o.IT 

5 YIZ, 'FL.OOI' 20U'TI"'t.:.- 5 G ,8 ACW."E. vrz.:l,.t~i. LI.~S.O. 
-ro 'C'ET'El4T10i-l t=ol-l.o NQ. 3 (~;roJU>.41!.. t't<'9rC.O.."Ttl;l~ Yrmoo) 

:f\1'1!. 
11-J~I...O........, S'TO!i!6/0E. 0""'"" ~-~ 114PI-O""' 

t\2-,. I .I 5'1b.t+CV~ o, ~V..'S. I f 
C.'F.~. t:,.'!'". ~- C.F.~. C.I"'.S. c. 1': <;!.. C..F.-3' 

e.oo o.ooo 11.1? 1'2..47D 
6.C07 O.OO'l o.ooo '20.905 

B:Z? o.oA \Z..oo '2.-£\. 34-o 
o.a24 0.0~1 0.001 '3"2,/'2.0 

5.'50 e. o34 1'2-'25 34.P:iS 
(', oc,o o.O")o O.oo4 2o.797 

8.1? 6. o?>C. I'Z,T;.o 2C..b94 

ECKED " 
'::ilt>!!:ll&!: OU'TF~Cv,l 

s~;t.t~oy'l.. o, 
c..F.O:.. C.F.S. 

S1.o'Z.<; IATZ.. 

"'7 .Go1~ z.57(... 

9.;·13'14 3.452 

0-!'2-5 O:Z-1/ D·006 '2.1. • {a[{, 11-5 .OZ6 +.=> 
q,oo c''./03 I '2.1? 1!3507 

J.'i./1 0.414 o.o II {5.710 12&:..743 4. 2.94 

9-'ZS. (', '269 13.00 {'2.00/ 
f' ., oo 
'" " O.!OCo o.o2B //,/3?.. 13:..- 4..4-~Z. 

9-?0 .1' ·<e:. (\ 
'- . "'.., '-' rs:zs 0.3-05 

D-410 /.085 0.044 s: ,-; r:.·~-. ;:: .... ~ 131.513 +.?5c0 
9.75 0.4bJ 13.?0 7-141 

6,5;?, 1-557 0,0~3 1<-.{60 13'}.'1:")1 4.C..Of 
10.00 C.%& 13.1-':i 5.SrS 

6.&'33 2-1'21 O.oe& 
;;- .,,. ,-----'• ·"'·-=> /4-0.QI8 4.Go '2-l 

ID.2S 6,7DI'J 14.= t. B,, 
. ' ··" 

a, So I t.84-'Z. 0-!14 ..L.:; 10 13"1.'?07 4.G>/Cj 
10.10>0 CV)O/ 14.'2? fj_ IBD 

' . - .... 
' c I, C'.,:) '?;.116 0-1 'S'Z 3. 96'6 13":1.211 4.1So3-

10.1~ I. 10B 14-"' :-.n~ 

1.4·il0 5.o-zC. O."Z.Cl'Z. 
-:1. f- -;J~· ..... .., ........ 138.&>\ 4.>1~ 

\!. 00 i.0ol - 14.1S 3:.4EJS 
_!.$Sl8 0.l.Z.2 Cl2_-:z._1 I - --- - 3.319 l~l.lol 4.~'3 

1\,2; '1.. 195' . - ·-- 15.00 .::;. 2_":8 
Q,_7~0 -:}.:z41 9·~12.. ?..14>3 I !,'S.7'Z.O .lr-S15 . ----

I l.'SO 3._3_34-- J-5.2.? 3._!1,} 
' -- -- ---- ---- -- -- -- -

7:_9'!::.7_ ~---'-~ o61~ ' '2.:~7'4 13A.q7 4..4-11 
rfAjo ' ' +- ' 1\.75 -~---+--- ___ ;.,. __ ,_ ts'.S9 1~.e.?~ ' ------ r- __ , -- -

- ' 

. 

" 

. 

.. 



RAYMOND KEYES ENGINEERS, F'.C. 

PROJ!CT ClZOS~q.::;. \ G'"S __ _.:::::..OM?'~ E.. X. 

LOCATION 6ot.liLDE~I-lt>! N.Y. 
TYPE OF CALCULATION ll.l"LEIZ. C'EVS..O>"ME;..:rr 

! 0 YIZ. 'l='LOOD 2e>U"'fl\.ll:o- SG.. 8.::.ae. V2l!,\~E diZe.c. 
"'jO PeT'EI-IT\Ot-1 FOf.ID f...!~ 3 (5Tn~6,!:. \\oi?IC:.TI~ \IIE\t!Ot:o) 

JOB NO. ZB?B 
DATE s-so_-7~ 

SHEH .84- OF /03 

COMPUTED JY.J:S/££. 

CHECKED BY jM 

O.D44-

(!,{/4 

,.., -:;- It "2 
t..·.~ ..... 

I"' >.01> I D. 74 s 

(. i 03 

0.Dl~ ,,It"'! 

r', e3'3 i'?C,61'"' 0.11 B 

[.000 [3.7" o. 1€.\ 

[, 0 go '· "' lo·''ol 

o, 

14.>41 1 ""'Ba.vozl ;;,,, ;o 1 

L.SICJ 

4.47~ Jra&km'l"·'><f 

4. 19' 

··---- -----~- -----·-

• 

• 



RAYMOND KEYES ENGINEERS, P.C. 

• PROJECT 

lOCATIO"' 

C:ON.,Ul...TING SIT>; D<GIN~ 

t::::12.0~S6!L::..T.G"S ____ .:::::...:::>M'PL-E..X 

~iJII...OE12.U>o\-.lVJ N.Y. 

---------TYP-E-0f--cAicuLATION ~ 'F1'E~ PE.VELOPMEI-tT 

: 

• 

~ 

• 
' 

f 5 YIZ, "F='I..OOD lZC>UiU•U:~~- ~- 8 ACIZE. \71Ul.il-lA6E. .i!.IZE<:l.. 
10 t;:>~I-IT\C>t-1 ?o~P No. 3 (510~6.1:.. 1\-lt:>ll:.o .. '!'loiol tJIEn!o"O) 

:ru<~t. 
I t-.1 l=' 1.-0......., '<iTOI2li6,E. ·=~ -n•~ 

It-t Fl.-0...,.. 

1\ii';. I -I 5ef~:.t+"'% o, He.s. I :r 
C.'F.~. c.:i'". ~- c.F'.~- C.I=.S. c.. 1': '='· c.. F'". '5 ' 

s.oo O,DOO 1!.115 ~1-lo1 
0.013 0.013 o.oo l 3'-.'39c 

8.'2? o.o'Zc; \2..00 5/.DTS 
D-f4'Z. o.o~4- o.oo'2 5~91~ 

eso t',('SO. 1'2.2S C::o:-7 so 
O. I 04- o. I ..;Go o.oo~ &3.&09 

8.1S r, 1 :_, ~'> 12.."<SO A4 41..6 .. 
{','Z-/7 o.5'-1 o.otr; -;,"{'-~., 

J,, 

<::j,oo ('.'2f.4 \'2.1? 3-2. :'2l.9 

o.%1 Oo11") 0-0Z."'J '{.7. 2.b4 
q,z;. D.4V' !3.00 '2'2.45'"8 

D. 5'Y2> r ,z7.e. o.o4-~ !9:3e,o 
q . .;.o (?. 01J ... \3.'25 /&,"301 

'o-lfl ·.-. I 1.6"13 0.01b 14.310&. 
<pS b.f;O) \3.;o ! '2...4 30 

0 "(') • 0 J...:. '2-110 0. 10'1 /1.1.7'2l 

10.00 l"l I' f ' ~--. ·.;h~ 13.1? ;J,/'2-B 

/. I 0 I s.1o2 0- 14-'i ').'2-"S 
to.z:s ·~ [, 'L.I e, t4.oo 6 . • .40;) 

/. 303 4-94~ O.i'J") 7.550 
10.'=>0 /. 5&5 14.'21? 7-'2.~1 

!. 6'2.7 &,.1?14- o.ZG.? &.S33 
10.1~ ~.oec.:. ·~"' 6.S74 

1.4~ 8.14--5 o- ~57.. ~- !,.Z4 
II. 00 1. .l BG. !4."75 ~~- 073 

3.3o4 /l.b~7 0-411 ;. 552. 
1\.z; ·-:-, '0'2.1 IS.= 5. r£,90 

4 .sse I G, ,051. O.b4l S.i;IS' 
S: S9o 5,$30 I I. '!:0 • !?:z..;. • .. 

5:173 
~·- ~ ~ 

iT.Jo7 
1~.79,~ z~ .. $4 l)~-

~~-~ ,;oil& ll.15 - _; _j_ ' . - ~ - !-- -: _.,._, ' 

,---------~~~ 

JOB NO. '2538 
DATE _5-:3D_-7$:.> 

SHEET 8$ OF /0"3 

COMPUTfD BYJS/f'-!2.. 

CHECIIED BY .JH 

!;Totl>G.E 0'-'Tl'I.OW 

SeJAt+ot.; ... o, 
c..F. '0, C.!=.S. 

~4.441 '2 .4'-"1 

111.8''}0 4.o1S 

J(.,7,47.4 6.!7 CJ 

'Z.oL& S.64J 

'ZB~4b &.U.7 

Z%.1-:q C..4S2. 

244.173 0SS8 

:Z:48.&)4 t,.fiZI 

Z:-51.54- t;,&,:t;, 

2.6Z,73f.. C..'-"'1Z 

ZSZ.'7')7 "-615 "" 
~.Go#- G./010 

25/.BSS '-C.C.o 

'2,:;,D.71~ 6."4-15 

24<;.241 G."z.; 



~-

RAYMOND KEYES ENGINEERS, P.C. 
CO .. ~ULTING """"' ""'GINQ:RS 

PROJECT .::::120ss 6t.c:. -n::rs ___ ~r·'"'I'P_L.'E..X._ 
~ 

,0, NQ 26'='6 
6. [.] I 1.... t::'E t;Z.L.o..I-J D J t·-LY. _ DATE _$_-_F)-7~ • 

TYPE OF CALCULATION li.I"'TE:IZ. 'PE.VS..O""M E~T SHEET _g.:;, OF 1_~3 

1 Oo YIZ, "FLOOCl l2.01.rrii•U11- .5&.8 .Q..a.e._ i7liUilHA6E t.CZ~ COMPUTED BY .Jsj/2£ 
TO t:>E:Tet-l.T\0~ F'Ol40 \-.!g. 3 (5'R>IZA(;,E., \~leAl"IO>l t<1£n10t') " JM 

r~ 4: 1>-<"f¥---
.I \1.2'1. 

c~ . ·;~· "• I • ~,,._ " o, 
.. 

~ c~ '~ 
0.000 I 1.1'5 

0.0/5 O.OIB I . ')o./') J 

~. . !" 
"I ' D. OSS 4.110 

0,0 6'2. • 
8· 14~ " . "-" 

0.21 0 GS.o::-5 
0·'3-04- • !:.5.0"14 

A 4-t: '4'2. ' -·· D., 4 I '·' I "'" 
_, 

I~ Z,/.417 I ' 
~~· •. .r I 0.75'~ Ll\9 . ••o 

6,f{~ k. 
. "-" 0107 '"· .~>7 "'"' 170 

• 
7· f. trto ' n.-:.s9 

1.1 . .11 s 0,1<;:>~ IS. 1 

, !, 317 I . 14./&B 
/. S4/ 1"18 ;'2.0'-" . 

' i. 704 !/.7&4-
I· 04S '~·q ' 

i o. , 
' 2.194 "'' I o. '2o~ 

'2. ;9,. 0.1"'!1 
c ., 

1.01 e I 91% 
? ',, - ,. '! 

h 
, • :">• bL{_, 

11.00 I 8.40b . 
A '·'" 1 •• o. £i> "=>"' 6.c.s I "' 1 1 ,z; 5. ~' ' /.9$9 I 
"''"'' '2.2.4")8 7-714 

'· I 7.4to9 
3o3 Ao 1.1~>1~- 7/l3(, 

•• 
~ ~ 

!l.lS 3o.3&7 ' I 
7.oqz I . ~ 

' 
'=~~==='--"-------------



RAYMOND KEYES ENGINEERS, P.C . 

• PRoncT Ceo-s>.s.GAT~-::. C0MPL.E)< -------····---- JoB No. ~8:38 
·-----LOCAnoN_ G~1-lder\a.nd 1 N.. Y. DATE £-..m-z::;. __ 

TYPE oF cucuLATioN A f4 er- """'De:-- <...e / op met1 i sHUT 1!7 oF 7os 
HY D 12.01- 0 C ! CAL CL..A'S:.JF !CAT lat-.! S COMPUTED BYJsj.eR.. 

f/9 9 Ace.e: DI2AlNAc;;C. AIZEA To DET~t.JTJot-.1 p""~D /Jc4A~6 ..JM . l CHECKED BY 

OL..A e-::,. Ace:e? 
I-IYDI2o CN A..2.EP.. c N(A) 

OPEIJ A .,., o. 9'2 .35,88 

"' "'' - -
c 74 - -
D 86 - -

35,88 
12. ESI DG").JTIAL A 57 U,, So. ?B 7. G.o 

13 7Z 0. 58 4/3. 7~ 
c 81 I, 36 I I I . 78 
D B~ - -

. 973, l 4 
Woo DE. D "' ,;15 1"'. 78 3 4-4-. <£; 

"' 55 6.34- 3 4-8. 7 • c 
D 

6U5lt-JE55 A 
CoM~~ectAL. f'> 

c 
C> 

'ToTAl-

ON511E" Df.YE.l..OPM.f:NT 

' 
_ COMP.>JNEP C N 

70 
77 

89 
92 
94 
9S 

CN 

98 

e. 5fl I Bo, G - -
a. 7?--. c; J - -. ~-- -

').84 C).?5.23 
- -
- -

r'l-~ ,- <" Q 
,- ' ' ' c~ ' 

-4B._~z 2788./0 

2188,10 

46.Z'Z 
57.82 

CN (J>o...') 

2788.!0+ 7oZ4.G4 
~ 

8 /. 8 
.<l8.2.Z + 7/,(...8 

' !---------------- -- -- --- ----- ---

' 



RAYMOND KEYES ENGINEERs, P.C. 

~ 

PROJECT_ C~~A"'Tl!io~----~-~l"!.._.)( JOB No."t8~- .. 

--[OCATJON ~-!.IILr=>EIOl.l..~J tJ."f._ _ DATf_c![:_3p__::Z~ 

TTPE Of CALCUlATJON -· ~VB.L.c:>Pt-1!:r-IT SHeET Z'Z'. OF_/()_3_ 

"S"fotaM ~A!'-I...Il6:E ............ 4TSQ-Silet::> C.l-\lo.Rl>CTE.!ii:I~TI<:.'\ COMPUTE!! BY,JS/£,€. 

-r-::>~~~~1!. .A-e'E..c. Tb V!:.l"E.t...lilOf.,l P01.ADN,4Ai5cHECKED BY- .Jf-1 

,o. "12. EO = 119, <;) Ll..~eE."5 

CN - 8 \.B 
"P, 0 "7.85 
Ps 0 "'!>.jO 

P,. 0 4.2-'i 
?,. 0 4,,D 
"fioc:> ' '·"" '· ' 

'TT ' 0.00 

,.,~.,., --:R ... ;..I.OI"F 

f""fe. "12.. 0. -:. 

'5Y~. 12. ~. ' 
(-.:>-.'2~)1' 

10 Y;:z. "2-.o. 0 
"'""'"·8~ 

("P-.'2e.)'2 
'2'? Y~. 1<.., 0, = "P-t -8':> 

I 0·0. 'flO<. 'IOl.... c;. " 
';::<. . ?'5'/Z 

P-1-.65 

o. 1a1 f..q. M:. 

......-o~e:IZ."IL p 1:> \:>e.SIII.I-l "E"'-II<I"'A.._.. !lol !OI'Ili;;"> l'dl2 

""2,'$., 101"?"5 f IOc:> '1'1Z.,' ~"Te>12.>1. 'F"IZ.~Gh..le.l-0''1' 

"21!.<.4or.IZ..S>-1..:4 l~'IZ...,.A!..'S C>Va2 A "2.-4 H<><H<L. 

"DLII26"TI"I-I. "Fl2-"''"" TE.cl"!'\ojlC4!... P.•OI'Ell. ;-ic . .Co 

..... Q..,. \""'"'· 

~ I . zs Wtl&"IZ.~ -p"' C?.e-s.~"' Z.?::-5 

- l. 9~ _WilE. "Eli. "P ~ ~-10, e.~2. '225 

= '2.4-0 Wlll!.l!."E. F .. 4.-z~, 5~2 :'225 

< 2. 97 w<ua F"~ 4 . .,0)?o 1' z-z:::: 

= ~ 

~. ae """'"" -p, ?.~o,~::..?' '2'2? 

• 

• 

• 



---- -- ·' -· 
"Tr ME' 

---- H05 

--'~_8.00 

-8.2~ 
---. - .8.SD 

8.15 
'3'. oo 
9. 25 
9,50 
9.75 

J.O.OO 

10.25 ._ Jo.So 
. _.10.7!> 

1\,0o 
JJ.£S 
Jl, _::.a 

. JL.J5. 
_lf.OO 

~.25 
12.50 
J2,15 
13.oo 
/3,25 
B. 5o 
J3,75. 
J4.a:> 
J4,25 
/4.50 
/4,15 

~ l5.oo ' 15-~5 
·~·· 15.50 
~ 

RAYMOND KEYES ENGINEERS, P.C. 

"% r1.1,e.o. cp:s. 
Tc "o.e.o 'P. A.&- 0.187 

"!7 : O,o!IQ eo.::::t.'l5 
- o.oo o.2.'=>A 
-o:2.~ 

o.so 
l.oo 

"Z.oo 
S.o? 
4.\? 
-5, '2? 

""' ' 
1.&> 
/O,'=D 

IO.OD 
10.10 

'l4.8D 
40'20 
1~/#0 

310.90 
4'2.7,1SD 
ZC:..I . .o;D 

\ '=P.o.&O 
1 o J.eo 

7'-.30 
~.-~o 

"5 \. "=D 
4-o!c. /0 

40.BD 
37.41> 
S5oo 
52. • ..,0 
'!0.~0 

'2:"},10 

T . .--~ ir -4-
: () t- -!~ 
• t-~ ~ "'" . 6 "f 

- L ~ 

JOI NO £,5;:!1:5 
DATE 5-3" 1~ 

SMUT .&1.... Of /.'l_3: 

COMPUTED BY~(.e.e_ _ 

C M E C IC t; D I Y _____,)__{;:f. 

l,~!"-- '~-Co--J --- -
~0 ~-¥t;! : 
h> iou- "tt'f~P.ol,.IU..;o.-1 --- ·--
~~ %~ : 

____ c.2 ______ (.c.F.e.) ______ ~-- _ 

O,QOO . ------- -

0, o:lo:l_O _ o.c~_ 

o.a_o;>_\ _ _ __ o,_c._oo ___ .-eo,_u_a ____ 
(),,C! i o.<:,3I 

- --( 

o.oo I_ • o.oo4 o,oo'2 o.4:74 E 
o.oaB 000~ 0,/'21 'I 

o.o I '3 o.ooq_ o.Cl'H " 
~ 0.020 O.OIS \.2(;4 

0.02.'1 o_.oz.to t.s-ze > 

Q,Q40 o.034 t.~o I M 

' Q,O '=''=' <?.041 z, S'?"' "" o.oc;=.. o.o~'Z. _'3.4\0 ~,'-
o-1 IS Q,08~ 4.4:,? 

~ o.t 4 t Q._\ I I (.o,O~O_ - 0 £ 
o.\BS o, 1_4-B __ --~'J4.l ~ ·-
0.'37.1 o,zo3 %.0:32 0 

0.733 o:~"l~ '11.670 <':' 
w D 

/.580 o,B\4 to-z.z-5Go ~~ 
\.1?0 1.4b~ 04.4-'57 

~. 

I , "'B\ '2.oZB 4!.~64 " ~ 
z.oc;;, . z-4-QS '28.35'5 ~ j;j. 

'2.. \ 4") 2-613 -1. -z. .G3 o 
p w . " -z. . n"' '2 .1 24 1").62.\ .:lo 

'Z..IB.S 'Z.-782 [1.030 " . 
• I 

t.l"l3 z.Bdo JJS-4(,/ ~ w 
'2_.1")2 ~80') 14-:~{.,. e 
Z.lffi 'Z. 70;8 1?.744 

'2-182. __ 0,-118 13.1?& 
.. 
0 

-z...l74 7...1?3 rz.b32 • " -t.J65 '<.:-11.4 /'2.031 0 
I 

~·z. 1 ':k_. 2 ~"lL_ 11,{..(,3 
- -- - - -

-·--·-·-~- ---------· --.------' ---

- ·--~----~-----



RAYMOND KEYES ENGINEERs, P.C. 

PROJECT __ C 12.0SSGAT .£.:5 _C'oM_PL..EX __ 
lOCAriON· __ .. Gut.L...DE.JZL..AND .. _-N 'f--·---··--·­

-,.~pf:oF cALcULATIO-N AFTEIZ: __ bE;vE.!-OPME.Nf 
5 YIZ INFLOW I-IYDE:oe>E'oLPI-I (C:f..f~l.!)iAWLA.~ METHOt) 

I.\9,'J Ac_ 't>IC,I..tt.l~E A ~EA "To PETE"' "T\OIJ Po N 0 }..b ,_4A f .:15 

JOI NO. £8-:6_ __ 
DAn___,:[.-3o-;:'2_ 

SHEEr _fa_ Of_/_d_~ 
COMPUTED IT --!.Vee 
CHECKED IY-·--,)!'1 

.. •--- -----·· 
••>v 
- /IIJ, E'.O. 

Tc "0,50 
J'""T :. O.Dp 

"1'1 ,_, E 

"~· ' __ ; __ .s.oo ---- o.oo 
_·a. 25 
B,So 
8.15 
9. oo 
9 .• :; 
9,50 
9,75 

J.o.oo 
___ 10. Z5 

10,50 
___ M, 7~ 

_______ 1\.0o 

JJ.£5 
. -- Jl;~ 

__ JL:15 _ 
l2.b0 
1'2, Z5 
12.50 
12.75 
J5.0o 
13.25 
1.3.50. 
15.75. 
14·"" . 
14.25 
14.50 
li. 75 
15.oo 

- o. 'Z~ 

C .F.S • 
P.A.c- 0,187 
g, o.-= 1.0~ 

o:=-c.. \ -
o.oo_o _ 
o.ooz. ____ o.!~"?-~ 
o.oot 
a,oos 
o.o I (0 

o o-'2. & 

0.040 

o.osc, 
o.O/ c;. 

o.J O'Z. 

o.!'37 
o, I B '2 
0. 1-4Z. 

0.'334 
o.GZ-3 

1.4--3~ 

'2..525' 
3.233 
3.G'Z.7 

o.oo_l 

o.oo4 
O.C'O B 

o.o I_/ 

0, O'Z-6 
o. 04-4 
o. 0_ 6 3 
0 0 6 G> 

0_ I I 4 

0,/ 5'2 
0_.'20'2 

0,_-z_ 7 _I 

0.:; 71 
o.&/Co 

1-4 7 2 
'2.5/C. 

'3,4 B'Z.. 

o.oo 0 

__ -O,p3,__Q_-
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RAYMOND -KEYES ENGINEERS, P.C. 
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RAYMOND KEYES ENGINEERs, P.C. 

l't.oncr __ C .12ossGAT E.5 Cc::>M_f" L-e:x __ _ JOI HO. 2,8'3!>_, _ 
DATE S-;>o-7';> _ 

SHEET _'/k, oFJo3_ 

COMPUTED IYJ_;.j£1!. 

CIHCK~D IY----..)t1 

LOCATION· ____ 6vi_L..PEIZL..AI\JD _ N '(' _____ _ 

rT;E of cALCULAtiON AFT 5 e_ _ bE ve..L..OP Me.Nr-
2'5 Yrz IN~Low HYDe:oc:.lo!'A.?'!-1 {ct.J~IJ)"TA.WLA~ t--1-!TWOt:l 
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RAYMOND KEYES ENGINEERs, P.C. 
CONBl.Jl."T'INO BITE o:NOINEERe 

•

PRoucT __ Ce.ossGAT .E.5 __ CoM_PL-EX __ 

lOCATION~- .J:::;;; Ul J,...:D E 2 L..AN D-b- N Y-"--~-~-··­
-------npE-Of'CAlCUlATION AFT e.e_ _ EVE.t-OPMe.Nr 

JOB NO. £8'38_ _ . 
DATE..£-:30-7~ _ 

. g 6• SHUT 3_ Of-<'----

100 Ya iNFLow I-IYDE:oc;E"'-PI-I (ctJ:.Bl.!),.AWL.AE:. MO"HOD 
1)9,~ Ac_"DI?,a.lt•-l~E AE:E.A To 'DETENTlOIJ A:J.JD lJo.4Af4e, 
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RAYMOND KEYES ENGINEERS, P.C. 
CONSUI..T!N<i SITI!: £NGIN""""" 

PROJECT CJ2.0~'0G.l:l.T.E.5 .COYIP~E'i., __ ~ 
lOCATION 6U\'.DE.'2.l-b..>··rD, }!.."'{, __ _ 

TYPE OF CALCUlATION i::..F\E'ta 'O'e.Y'S'.D'>='M 1E:.'~\ 

~To'2..L::.6.E. 
"OE.TE.;....I.TlO'I-4 'Po\o-lp 'No. 

~-

'------
' 

JOI No •. '2.538 
DATE S-3D 7$ 

SHEET 'Jf..- OF-1..0.3 

COMPUTED IY.,/_Sj,e.e 

CHECKED - ..)_~--

·=- - ---~--~-

• 



·-- -_, -

RAYMOND KEYES- ENGINEERS, P.C. 
CCN,ULTJNG $ITE £NG!NI!:""'<$ 

• PR;OJEc:t C..t2.0S5G .c:.. TE ~ Co KPJ.-15-X 
---------LOC:.ATJON __ Guii.-PE:-2-L...t:l..~'PJ N.-(. 

• 

TYPE OF C:.AlC:Ul.ATIOi.. .t:..F"'T'E. '12.. DS.YE.\...01="1"'\EI,..\\ 

~ 

r • • • 
'" " ~ 
~ 

"' 0 • <'I 

~ 
\ll 

D • f-

" " J 

' J 

J 
" ~ 

S.\...E.V.O..TI0"-1 - 5TOQ..o.G.a. C.U'2.V'e. 
'DE.TE-\..J.T\oN. \-'0"'-\D _ 1-Jo. 4At4e 

' 

zo 

,, 

•o 

s 

-' ------ ----

-----

JOB NO. 1:'8':1<5 
O.AU S-30-7~ 

SHEET fS" OF /03 

COMPUTED BY~sJee 
C:HEC:KED BY .jl{ 



RAYMOND KEYES ENGINEERS, P.C. 
CONSUJ...,.ING Sm: ENGINEERS 

PROJECT C./2..o'3'3G.a.Te..5 C..OMPL.E.X 

LOCATION G '-1 l I.;. D E. I<': L..:::>. l··<"D, r-.\.. "'(. 
TYPE OF C:ALCULATlON C."FTE:t2. "OSYE:.L-OPM~f..l.T 

~4' < .... 1< ¢ I:L. i:*·C' 
E.\...etV.a.Tl Or-.1- D I~ C.r..l.AIZGE. CUI2 V~ • =<.o"c""'""" eu..z-oe.o 

o~.,-Cl-4\lol-4 POND No. 4A (: 4 e. 
' 

10 

oo ~ 
\·2J.'' c . ..,.;e ~ 
1-~ 'c.M.P. 

/ 

"' / 
/ 

~ / 

" / 

" 
/ 

/ u 40 / 
~ / 

/ 

nJ / 
/ m '0 / 

cl 
4 
1 
u 

" " -ll 

-

JOB No."2.5'::J6 
DATf S"-3o-7~ 

SHEH 'f/, OF /ll3 

COMPUTED BY Jrj.R.e.. 
CHECKED BY Jf'-1 

• 

• 

• 



• 

• 

' c. 

' 

RAYMOND KEYES ENGINEERS, P.C. 
CONSUL T!NG SITE ENGINEER$ 

PROJECT• ceose.u.o.-re-o 
LOCATION' G <../I k...OE:-:2.1,....0. NO, 

Form 

T.O.ILWATE.e ELE.V."' N.A. 

DISC. 5TOI<.AGE 
ELEY. o, s, 
(FT.) CF; A.:.. Ft. GFS-HR5. 

234.00 o.o o. 00 o.o 
234,50 2.0 0.55 

'· 7 230.00 '-' 1.10 13.3 
235,50 7.9 1-70 20.6 
236.00 12.4 2.50 30,3 
236,50 17.1 3.15 38.1 
237.00 20,8 3.90 47.2 
237.50 24.1 4-65 56.3 
23n.oo 26.6 5.57 67.4 
23U,50 3L2 6. 42 77.7 
239,00 36,9 7.29 88,2 
239.50 44.6 8,30 100,4 
240,00 52.7 9,24 lll.S 
240.50 63.4 10.22 123.7 
241.00 71.0 11.23 135.9 
242.50 81.5 12.30 148.8 
242.00 91.2 13.48 163.1 
24~.50 100.0 14.61 176.8 
243.00 108.8 15.80 191.2 
243.50 114.4 17.00 205.7 
244.00 118.6 lS.31 221.6 

--~ 

o,jz 
CFS 

o.o 
1.0 
2.1 
'·0 

'·' '·' 10.4 
12.1 
13.3 
15.6 
18.5 
22.3 
26.4 
31.7 
35.5 
40.8 
45.6 
50.0 
54.4 
57.2 
59.3 

JOB NO. 'ZB'::>B 
DATE• 5'"-S0-7'2 

SHEET 3..:1_ u0;'~/ie. 
COMPUTED B 

CHECKED BY 

Foe 6t=o.2s Heo. 
5e/6t 5;-/6.t.+ 0:/'Z 

CFS CFS 

o.o o.o 
26,8 27.8 
53.2 55.3 
82.4 86.4 

121.2 127.4 
152.4 161.0 
U8.8 199.2 
225.2 237.3 
269.6 282.9 
310.8 326.4 
352.8 371.3 
401.6 423.9 
447.2 473.6 
494.8 526.5 
543.6 579.1 
595.2 636.0 
652.4 698.0 
707.2 757.2 
764.8 819.2 
822.8 880.0 
886.4 945.7 



~--

RAYMOND KEYES ENGINEERS, P.C. 

PROJECT __ c:::::-12..0$~ 61l::.. T.ii".~-- 0:::.0 Mi="~ ~ •"-~-­
__ _l!)CATlO~_ -~iJIL-l:>'E~\o.!Dl---- -- -- N.Y~ 

-

-

-

TYPE OF CALCUlATION b.'I"''TBIZ. 'C>E.YSl-0'1='1"\EI-<\ 

'2- Yl:l, 'FLDOC' 12.ou;nu.,- \19.9 .o.aa VIW.I~E .1tZ~ 
~ t:>E:"l'ef.I.T\Ot-\ pO~O l--.lc.~Mf,('!iT012A6e... \tl';liC.O.TIO\.I ti!Ei'HO'O) 
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S"oo o.ooo - I 1.1? ~/1..0'2 
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8:2? O,DS") __ - - - " " \Z.,OO C;7.-b70 
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0' 3."=>'- 0·&22 o.o4s ~Z."'Jll 

~.oo DA-14 \Z.1? 4~.384 

0.'-0\ I .11 6 Oo08':> 34-.8(.,0 

<:J.ts. o.lZI \3.00 t:6.3..."-6 
- .. --- o.et., 1 I.C)S4 0.14-l '2.6-483 

~-?0 Q_.~~+ 13.1:5 Z2.[p3o 

1.\"2. '1 1,.q 4"2.. o. z rz. '20.65~ 

'7.75 I :2.~4 13.?0 1'1-0'2.1 

1-~~&> 4.\'ZIO_ o.-z-=n 16.ot./f> 
10,00 I .st..s 13.1? l7·Cr30 

1-115 5.-s44- 0.'3']"; 1&"4~ 
-

10.'2.? l·"''o 1 14P0 15--4-b7 
\1$,0\'Z. - z:2?D 1-315 0.?3j 

10.>:.0 '2-?S~ 14."2? 14-ss& 
; 

'Z.98S O;.i)'Z-'7 o.;c:n 14.1'50 
\0,"1? S-4\D '~"' \~ -14-4-

----- . 3.<>;r23 13.o45 o.o,~B 13.450 
I I. 00 44;5 14:1S. \~.\?& 

5"t4B 1/.3-SS \.249 \Z-8'34 
t 1 ,z; f.:,.o~_o ----- 15.00 _rz..l;;sz. - -.. 

7.~04 -" - Z4.0!0 r~nJ -- ... 1'2.5'32, 

~- .. l \.~ ().J4-.1 __ : ____ , !?2.? l"Z_._Oj:lJ. _ _;__ c-

Jos No .. ZO'='O._ 
DATE 5-3o-7~ 

SHEET j$. OF--:<?_.=! 

COMPUTED 8Y.J5//2R_ 

CHECKED BY __ .Jtf 

E>1bl!ll&E CVTFI.I>W' 

5~ +~ - 4 - z. . .. Ot 
C..F'.~- c. ;:.s. 
"- -

lOb,\ JO.O'*' -

193-53\ zo.Z'5\ 

-z.sC..-6 tS/'o 

ZB4-.~B zC...'-18 

- -

'2.~2- :21,10':1 " 
-t~o."';lb 'Zl.OI'i 

t84--.7'i7 t(c.6"J~ 

't76. 124 Z(,,'Z.'Z.<-;1 

-t"'--144 z_6.GB I 

tS6.41' z.s.o~" 

<:44.1;z"} z. 4 A--") " 

z-:.~4-S 'Z-3. '16" 

-zzz.c,og zz,ez1 
--

!I'Z.\13 "Z\,'118 

-;----,---: -i- ---+- i--

_c _ <:.c tib~< " ' ,- 4<>r1Scj?.;;,%> -~ --- ut&~3 
lli64:1 'ZQZ._o42. t:I04f, 

1l.15 -=4-~ __ ; ·-: - , i ' ' tiS~ ISO ' I -- ·-'--+-· ---i--{ -- - ' _, - -- - " 

--- ------- . - -- -- - -
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• 

• 
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RAYMOND KEYES ENGINEERS, P.C. 
CONSULT<N<> SITE EN<>IN!'ZFI$ 

• PROJECT _____ . C~Z£>S"""'6!-0-T.E""':> ___ C..:>r:~'('P\-g.. '6_____ __ 

----------~r;lf_~JlO_N .:::;-_WtLDE~lA-I-lD 1 ___ . -·--- ____ N.Y._ 
JOB No .. Z.e~~--­
DATE _$~-79_ 

SHEET _'f"'_ OF 103 

COMPUTED BY..J5.j.€.e 

CHECI(ED BY __ ..,JH 

T'I'PE OF CALCULATION .O.F>ElZ. 'PEiYEl-OPMEI-IT 

5 ~. "F"LOOD "12-c:>Uitl-!61- 119.9 Aaz.;;. t72il.t~E d1ZE06. 
TO 9~1-\T\Ot-1 '?0140 NC1.4..\lB(51"0'2.6.6E. lt<tli.:.O.TIOI< t<'lEitiOD) 

::n~e. f----'' '-';'-'~O~TQCW~--IS"lO!i!.M;E. OJJ1"1'LOW "T"\1'11!. f----':1 O'-'C"o":;·~QCW~--1 <Q1bf;6GC: o<>"!F~ 
-~~2.~. I _.I saf~>-t"'"h _ ot 1-l't-s. I . _ _i 5_&/Ar"i'L _a2 

C:F.5. c.:F.~. C.!".~. C.l".S. C.-F.<:>. C..F.-'3, C..F.-'3, C.~.e. 

e..oo o.voo 11.1? 5_5:51 o 
o.o46' o.o4S o.D_o_3 

8:2"::> o.o'}p \2..00 143. 
0.137 0.1'1"1 o.ot~ 15L009 2.<·'n,2.")7 18.11.'2. 

5.?0 O.!B3 rz:zs iSB.s7o 

0.551 0.%0 0.0"-'"l 8'2..591 4-4o.33( 4-1:l1B 
~.oo o.r::.s_ 

• o. 93 l 1.8'Z7. o.ts 1 54./09 441:u;z 4B.45') +-
CJ:2.S I, I '2 7 t3.0D 44.(,0 I 

1.~7>(. 3.07.1 O,'Z,\8 

~.so !.544- t3.'ZS 35.74C. 

1o.oo 'Z.37S r~.-r; '27,/1~ 

10.2? 'Z. 05'9 
;,.472 \1.4-(-.S o.BH 

14.2? 23.)43 

IO.JIS S.'i.77 14-ISD 2'2,iio 
C,,QJ2 "ZD."/.0'1 1.4-54 

ll.oo &.57S l4.'1S '21.'24-D 
6.145 'f.(,._cB'18_ \._C)35_ 2-0.e~ .33>4-.G>oB 31.242. 

1\.2; 0.411 ts.oo _Zo.4S:? 
·---, ____ 11.."Z7(, 37'23-=, '1.):55 _ ---,- '2C?.OJ_o S'Z.2.-37(;.30.114 

_______ ll.";c !~H:P ------;--- -~--;- -~-"'-- 1?2.; LQ£~1_ ____;_-,-.- --------- ---
- __ '?_~7~ ·{._~L'1~~ .S.L'i¥ .-_L_:- . : l~~__l_ 3_10~ 'l').~D 

tl.7S 55_,_~Ji> .L_; ____ _] ___ !-- -. __ ; --l----. t'5;So 19. ~'l.O ---L_ _ __ ' _ ; _ 

',-------- ------------ -

-- --- - -·----- ~-
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RA YMONO KEYES ENGINEEFlS, P. C. 
CCN$U!..'r1NG $ITE EN<>IN"""'S 

PROJECT_____ C::::l20~~ 6!C..TE~ __ t::...c;.....,__?'.._IS.._'/S. __ _ JOB No.Zf>~t::! __ _ 

LOCATION .C.i.Jll-'DE12.LA-\-.H;::> 1 ___ -·-·· ___ }-.I.Y._ __ DATE_S-30-7$ __ _ 

TYPE OF CAI.CULATION LI.F1'SIZ.. PE.VS..O.,MEI-IT SHEetl<!"tl OF /03 

COA\PUTED BY JS/ eE. 

CHECKED BY _,JM_ 

I 0 Yl2. 'FLOOD '20Uiii-IC..- 119, '"} .0.~ V2lllt-I.A6i AIZ~ 
TO 17ETE\-I.T\DN f'O~P No.4Af5(5TOq,G.6.E. l~IC.C.'TI~ 1-/lEiHoti) 

)'11'1~ ~---~~ "o;;:~~<-To~~;:..._j S10l2o!&E. 

11~<<;. I _.I 5ef~:.t+cy, 
C>UTFI.DW Tll>'ll!.r-~\~;.<~F~'-TO~~~~ SW£<1/>E .:>U'TFI.r:>W 

_Oz. Ht.'i. I. _f s_e}t.t+or'l.. Ot 

c.~.$. c..Ee>. c.F'.s. c.;:,<;;, C-1':~- C.F.~, c..F.~. C.!=.S. 

B.oo o.ooo 
o.oS7 o.o51 

I'Z.'2.S 197.3') 
0.34-2 o.54"'J o.oa"} /C<> 1.17~ 4-"!4.1:>11 5G.''R:.I 

e.;s o. 457 1-z.;:c IZ-4.955 

q.z_i> 1.404 

q . .;.o_ /.924 

0.&6&- Ll"l"- o.oer, 10'2.753 54o.33'} b54oo 

I, I ~o tz_.27o 

{.t;,&4- '3·111 o:z1 I 

r2 •1 ? Bosso 

!3.00 55.3,;,o 

l3.'2.S 44.294 

... 
6 7. 95 s f4 1 .B'14- b5 :·w~ '*' 

'2..169 S.IOB9 0.409 4-D.BZZ 504.30'768.~1) 
9.75 '2.454 13.?0 37349 

35.447 4-50.&1 54-1~.5 
10.00 2.9&9 13.11$ 33.£4-5 

3. 33'2 lo-14-"l o.113 3'2.0b4- 45B.?# 5b.t1~ 
IO.t:S 3.&95 14.Do 30583 

4-.337 14.:,13 I .oo,o 
10.>:>0 .{., 0 79 14:2? '2.8.888 

5,784 ~~-061 1·377-

1 t.oo '3.567 

13.32./ %.487 3.4-"l5 :24;<3?7 '31Z.3'j 3J.ObO 
ttso 1~.e-;n __ ,_, __ -~--- .- _l?.z.? '24.z.$4 _______ _ ___ __ 

44.2no 81--d2. 1-(Jf'\,1 --__~ _ ___,_ _ ___; __ ~~-9JI :35'3.-ra $_.3i"' 
- --:--- i- ---+- __; --; - ~~-So 'Z~-"~1 ' ' 

• 

• 

• 



RAYMOND KEYES ENGINEERs, P.C • 

JOI No .. Ze?5. • PROJECT __ ,, _C!ZOS-;,.qc,.T~S ___ C.OM"P_L-,E-_)C. ___ _ 

__________ lQ_~AT_~(!_N 6,-t..li LDE""-1,..<::.\-IDJ ___ N."f.__- DATE~-3o-79 __ _ 

L 

TYPE OF CAlCUlATION ll.FTE.IZ. PE.VS.OFMEI-.IT 

2 _5 Y2, ~1..0'00 lZOUTtl-ll".oi- }I~, '7' .:..C"ii:e. V!ZillH.A.EI( .d.1ZE.6. 
.,-o t:>EIEI4Tto!-1 -po~o NQfj.J.fOCSrotz.,~.c.e. t\-<-;>ICAl101.1 tJ\mot~) 

:nMe. l ~--~~I....C> ......... '<iT0265:1S. o=~ ~·· 
\NFLO.._.. 

I 
.. - 5Zfo.t+~'ft -1'\2'7. c.:! 0, H'<,<j.,_ I :r 

c:o:.s. c..'F. 5. C.!".~. c.;:.-s. C.-1':~. t!_.F.'3' 

. ---- e.oo o.ooo 11.1? 6&.191 
0.070 0·01 0 0-0CJS 153.127 

5:2? o. 14-0 \2..00 ~2/.VIZ - --- .. - - --

O:Z-1 I 0.'2.7&. o.o-zo 232.SS4 
5.'50 D,2fl'Z. l'Z."2S 244.44> 

6.42-4- o.bBo 0. 04') 1<;)9.49 
8.!5 0.5b5" I'Z.?O 154.543 

0.850 \.46 I 0, \0/ I 'U.0;4-f 

q,oo I. 1~5 \'2 :-~? 00.339 

• 1:4"31 -:z.6oS o.t.o-z. 63.705' 

- CJ.Z~ 1.727 13.00 &8.07(J 
1..o&0 4-.bn o-~'- 6/.'253 

- q.o;.o 1.41/ \3."2.5 54M> 
'2.739 /. ov:. o.::.o"j _ 30.1'24-

9.7S 3. oro&, - 13.?0 4-~8/IZ. 
3.4-05 ~-~4(., - o.JJ (.,_ 

. 4-3.452. 
10.00 "3-744_ 1'3~ A- {.CB'Z.. 

~./94 \':>.4-2-4 O."lf,(, 39.U.I 

' 
10. "2? 4.&43 L~OO ~:n.4· 31) 

5'.454 11-"'11<- I :l8'? 3G.38G 
10:0:.0 (,.~&+ 14.2? 3'-'4Z 

7.145 "Z-3.BG6 \.1 tl 34.425' - - - -

10.11S ~:zzc. l4.;D "33.Q:.8 
94&8 3/,Gf8 -t..3o_?_ - -sz.&;o 

II. DO 10.709 l4.1S '3'2.21/ 
1'2..&71 4-I-<784- "5.\3S 31.~4-l 

11 ,z; 14.&33 LS.OO 31.070 

·. 19.0~>3 
-; -, 57 ,'?lr'Z. 4-.-5_\ l - -- - 3o,41~ 

--'----- • ___ 11.<:o Z3A1Z . --- --. - __ ._,_ l?'..z? 29.1.53 --- -- -

• · 5'4.64z [g$-.~1a- _I_Q;-za:L-.;--=-
-: --~-

' - --~ ·-·- . ' ~-"3~~ 
e&.'t9i ·~ -· --~------.--

1\.15 - , < j I '5 So ~8/'J84 - --- . ' ' \ . --· ---- -- -- ----, ----- ---.----r-- --,---, - -

SHEET j(?/ OF /0~­
COMPUUD BY.Jsj/2.-lZ 

CHECKED BT J/'f 

~W11.A&E ~.rtFI..<>W' 

5tJ. +Oj~ .. Dt_ 2. - __ 02 

c..F,o;,. C.!'-.~. 

1.6\.~13 '24.688 

. 
4SF'J.b3'} 50.4-25 

&o8.7oe 1•.4&4 

0S'1.165 85,11.1 ,. 
- - -- -

G€:>1.](,3_ 64--~os-

G:,f .Ill 81.1-51 

r;,os.o84- 15.4<% 

61/.1/D ~>'l.84b 

?4-o.-sz.; 65.-tt.b 

·-· 

6!1.4-85 60.3&3 

4-65,547 -55.117 

46e,Z-9o 5/.0Z.o 

~-"!II 4"'J.B6/ 

4--zG .4-Z(, 45.018 

4-lb-1~.} 4 ~ ,t;]'} 

• 

-- - . ·~ 



RAYMOND KEYES ENGINEERS, P.C. 

PROJECT. ____ C:!ZOS~~.C.T.E"~-~~"P-~t=.-'6. ___ _ 
~OCATIOJII .:::::0UIL"DE12.~\-.jt;:>l -·--·-·--·· _.}-4.::::(._ -· 

.... TYPE.OF CALCUI.ATIOJII b.F"TE..IZ. t:'E.VS.OI='I""'\EI-IT 

IOOYIO<., "FLOOCl '20UTII-!6i-! f9,'9 .C.~ V2il.ti-IA6i .:).!;!Ell. 

10 t7Ei1H4T\O~ f'OHD No.4Aj!l(~iTOIZAIOE.. 1!-IQIO:.:.TIO\.J tJIEtilotl) 

' I 

JOB J~Jo..z_e>?.6 .. __ 
DATE_S"-~0~-· 

SHEU /0 ;t.. OF . !~3 

COMPUTED BY .JS.j££ 

CHECKED BY .J/'j 

·~ ,j'. .. "'" 

.%B 
0.554 

lo.74o 
I. il3 

1.46~ 

3.7&7 ~·· o.4Do 

', .. 

'·. ' 
11.1'5 fl~./47 "lc)q 

I . 
' 

··wn• 

,, 

. I 

, .... 
"2>1 :Z..\ (;, 

I 

{lJ.Oi1.. .. 
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RAYMOND KEYES ENGINEERS, P.C. 

• PROJECT C:::.t<.0~~6.L>-rS<::J CL:lYI.PI..~)C 
, -_,'/ _____ LCIC_A_T_lQN 6.Utl.OE.U.!.....i::..~··\'D, 'r-J.y. 

TYPE OF CALCULATION AFIE.IZ. "OS..VE..!.D'Ftll'i:.t-IT 

'SUI-"\M.C,.l2Y 0 F 

5T012A"'-e: Vot..t.H'\~e 

5TOI2.6.t:.E. VOLUM95 -L#-tzE 

5TOr2Ll.C:oE. 'PI2.0'/!0ED (t¥:4s 'FI:.E'I') 

FOCEQJE'-f-.1:;¥' t:>i<TE""f'~" o:>E.\E>l-Ti"'-1 t:>e..T~1<:»\ cE<'rSII'HoW 

1 ..,_T5.1ZV"-!... 
""''"" \1-o • I fbl.t> ~z,.;s Fb'-lt>\-1,.~ Fbi>:> ...ao.<l-~t& 

2 \W'-- 'Z. c.. c.. c. 44 I-"" C>. ~I 

~'fiZ.. -s .24- o.~o n~ 8.?2 

• \O'ft<. 1.2.] \,"28 ~.14 ~.B I 

·:zs "fe. Ia. II l.8Go 5.01 \\.0/ 

I ODY1Z.• 14-.45 2.7':. "·"" 14-.77 

1"'"'6-Q~-~"''( BG-i"OlZ.& 

\NTt::~Y"-L. DE-Ve-l.-<:> PME'CN. T 

'Z Y~- 3"}. "2e> 

osye. 11. ~~ 

\0 Ye,, \Of,ZZ 

2'::: 112.. 1~8.11 

' ~ /' .J ',_) IOOYI2.. nc..D4 

:-,_ _________ ------------

IL-

Joa No. ZB3e 
DATE .5"-30-79 

SHEET /fJ3 OF /03 

COMPUTED BYJS/££ 

CHECKED BY JM 

FES.T) 

TOTIZI.L.. 'TC\.(l.L 

~012~E. ~To12..t:..&.e. 

P20'/li?W IZ.E:~\Ii!.E.D 

\0.'2.1 6.1 I 

ll.'2:S 1~5"1 

'22.04 11."~! 

28.! 1 21_,(03 

'3j,O(e, 28. ".11 

.tl.""'"'t'Eiil. 

DEN'~PMEI-IT 

'Z1.10 

4e>,4P) 

(,S,l1 

B'.l'; 

II 1.0 I 



Bureau 'of Industri<ll Programs 
• D~="" SC'~$ PE='-'!IT T:-:~.~S':ITTAI, !;"CC'.l' ~:D !'."'.C? .SHEET 01\.Ti\ 

•
~,- \.

1
A Ceor')'e Ha.'lse<l, Chief, PDC:S Pmcmit 

·n,m!>..'~~t;,r Lo·.-eo:oidge, Chief, Physical 
____ Date: _J?_nuary a, _1930 

Permit No: NY 010 7930 

rlat:>e: :Pyramid Crossgates Co:::pany 

Location: Guilde.-land (T), Albany County 

Type of Operation and ~rajor· Products: 

Shopping Ce<'.te>: 

Section 
Sy:;te:o.::; 

Production Levels if E.filuent Guidelines E><ist: 

Rationale for Par~t Conditions; 

Parking lot runoff from storm waters 

• 
Comments on Pertinent Data: 

Attach-"l'.ent 

'IIL/sr 
cc: l'.r. Berner 

Region 4 
Region 4 -

~ater Quality Engineer 
Director (w/o att.) 

SJC Code: 

Aver,;.ge Total Plot~: 

.. 



• 

• 

Copies: 

Fad.lity ID No. NY 010 7930 

Effective Date 

Expiration Date • - EDP "~- 5 years 

NEW YORK STATE DEPARTh!ENT -OF: Elivl)l._bl.'MEN'J'AL· 'coN;>ERVATION 
5TAU POLLUT.'IliT DISCf'_iL_q:GE ELIMINATION SYSTEM- '(SPDES) 

D:CSCi!ARGE PERMJ:T . 

Special Conditions 
(Part I) 

'ThiS SPDES permit is is15ued in compliance with Title 8 of .<\rticle 17 
of the Environmental Conservation Law of New YOr~State and- in compliance with the 
provisions of the,Feder~LWatef. POllUtion Con:trol-Act, 'as amended ,by the Federal 
Water Pollution Control Act Amendments of 1972, P.L. 92~500, October 18, 1972, 
(33 U.S.C. §1251 ~~ ther'ein.it_fter i:eferrad to as "the Act"). -

Pyra:oid C~ossgates Company 

(SIC 5311) 

is authorized to discharge from the facility described belaw: 

CroSsgates Shopping Center 
\1estern Avenue 
Guilderl<md, New- York 

Guilderland (T), Albany D:lunty 

into :receiving waters kn~Jn as: 

KtUill Kill {Class A) 

in accordanc~ with the effluent limitations, nonitoring requirements and other 
conditions set forth- in- thi$-_p'erm:ii:.. 

This permit.and.the authorization to discharge shall expire on midnight 
of the expiration date shOwn aho'-1e ·and the p€rl)littee shall not discharge after 
the expiration date unleSs this ·pe'rmit has hee.., renewed, or Written authoiCizetion 
is gi@ hy the Deparcment. :·rn oiCder to receive authorization t6 discharge beyond 
the expiration date;'the perwittee shall submit sUch information, forms, and fees 
as are required by the Department of Environmental Conservation no later than 
180 days prior to thi= exPiration date. 

By Authority of ---------------e----------------cce-------------------­Designated Representative of Commissioner of the 
Department of Environmenr.ii" Conservation 

Date Signature 

c-o-o-

) 
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Part I 
Page 2 o£ 3 
Facil:1ty ID No.: 0107930 

• EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the perioC beginning and lasting until 
the discharges from the permitted facility shall be limited and monitored by the 
permittee as specified below: 

Discharge Limitations 
Outfall Effluent 
Number Parameter 

kg/day (lbs/day) Other Units 
Daily Avg. Daily Max. Daily Avg. 

001* Star.:> Water ?.unoff 

"~ 
Total Suspe.'lded Solids 
Settleable Soli.ds 
Oil s GrMse 
Sodium Chloride (NaCl) 
Cadmium** 
Chromic.:::~* 

Copper** 
Lead~* 

Manganese** 
Mercucy** 
zinc** 
Nickel*"" 
Iron** 

30 mg/1 

(Specify) 
Daily Max. 

" mg/1 

·' ml/1 
15 mg/1 
500 mg/1 

Monitoring Reqmta. 
Measurement Sample 
Frequencv Type 

~Ionthly Instant. 
" Grab*~" 

" " 
" " 
" " 

Quarterly " 
" " 
" " 
"' " 
" " 
" " 
" " 
" " 
" " 

•• This discharge is for parking lot =noff 
commercial or industrial operations. 

only and shall nat contain wa!>te from any 

~* >'onitoring :tequirement only. 

••• Grab sample will be taken during the first hal£ hour of storm '~ater discharg« . 

The pH. shall not be less than 6.5 standard units nor greater than 8.5 standard units and 
shall be monitored as follo,·s: monthly grab. 

Samples taken in co,.pliance with the monitoring requirements specified above shall be tckeo. 

at the following location(s): in disc.~arge before entering strea~. 

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 number of days in the mouth 
that the production or commercial facility was operating. l.Jhere less than daily sampling 
is required by this permit, the daily average discharge shall be determined by the summation 
of all the measured daily discharges iu appropriate units as specified herein divided by the 
number of days during the calendar month when the measurEments were made. 

The daily maximum discharge means the total discharge by weight or in other appropriate units 
as specified herein, during any calendar day. 

~1-10·1(3170) ··~· 4 



Part: :t 
l'ege 3 of 3 
Facil:lty rn No.: 0107930 

MONITOU!lG, RECORDING A...'ID RE<'ORTI:i"G • a} The perm:lttee 
----------of--this per-<: fo: addi.tior-.al 

requi:~ents and condit:lous. 

sha.ll also refer to the General Condi.tioils (Part- II) 
icio=a.tion concerning illotdtoring and re!)ort:lng 

• 

b) The mo1litor:lng in£ormat-10ll required by this perrni.t shall be sum­
illar~:ed and reported by submitting a completed and signed Discharge ~onitoring 
a_.._pott fo::::::. o::-..ca ;;ve::-y 3 ::!onths to the Departl:r.ent of Environmental Consorrvation 
and ot~er ap?tcpriat~ r~gulator-j agencies at the off:lces specified belo~. The 
fi.rst report ·,.,.;' 1 '::e dna no l.;.t"-t ::'::an Iher=-ft"-r, repotts 
shall be su~i~ted no later ~han t~e 28th of the follo~ng monch(s): 

Chief, Waste Source Monitoring Section 
~e~ York S:ate Depat~ent of Environmental Conservation 
Room 300 -50 Wolf aoad -albany, Ne~ York .12233 

Reginnal Engine"-t 
New Yotk State Depar~ent of Enviro~ental Conservat~on 
Regional Office :4 
50 Wolf Road 
Albany, New York 12233 • 

Albany County Eealth Departme.;t 
~-ttn: Director, Div. of l'nv. Health i'ervir:es 
South Fetty & Gteen rtreets 
Albany, New York 12201 
e) If so directed by this permit or by prev:lous request, Mcnt~y 

Weste•Nater Irea~ent Plant Operator's Reports shall be submitted to the DEC 
Regional Office end county health deparcment or councy enviro~"-Utal control 
agency specified above. 

d) Each submitted Discharge Monitoring Report shall be signed as 
follows: 

1. If submitted by a corpotation, by a principal executive 
officer of at least the lev"-1 of vice pt"-sider-.t, or his duly authoriz"-d ""-'l'te­
sentative, i£ such represen~ative is r"-sponsible for the overall operation of th"­
facility fro~ which th"- discharge described in the Discharge Monitoring Report 
or.iginates; 

2. I£ submi.t:ed by a pattnership, hy a general partner; 

3. If submitted by a sole proprietor, by the proptietor; 

4. If submitted by A ~unic:lpality, State or Federal agency, or 
other public entity; by a principal ~~ecutive officer, ranking elected official, 
co~nding officer, or other duly authotfzed employee. 

e) Unless otherwise specified, all inforuation submitted on the 
Disr:harge }!onitoring Forn shall be based upon 1::easur=ents and srunpling carried 
out during the most recently completed reporting period. 

f) Blank Discharge Monitoring Report Forms are available at the 
above addresses. 

~1--21!·2 (l/70) ~·g• 2 
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l'Wi'l YORK STATE DEPJ<R'.r:MENT OF INVIRDNMENTAL CONSERVATION 
STATE POLLUJ'l>..NT DISCWIRGE ELIMINATION SYSTlli CSPDES) 

DISCFllRGE PEl\M!T 

GINERAL CONDITIONS 
(PART II) 

SECITON PP...GE 

1. 

2. 

3. 

'· 
5. 

6. 

7. 

8 • 

8. 

"· 

i£ner'al P=visioos ••••..•..••.•. , •• , , • , , •.••• , •. , .•.••.••.••.••.•••.•• 1 

P=hibitions •••••.••....••.•..••.••.••...•••••••.•••••.••.••..•••••.•• 1-2 
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PART II - GENERAL CONDITIONS 

1. GENERAL PROVISIONS 

a. A determination has been made on the basis of a submitted application, 
plans, or other available information, that compliance with the specified permit 
provisions will reasonably assure compliance with applicable water quality 
standards. Satisfaction of permit provisions notwithstanding, if operation 
pursuant to the permit causes or contributes to a condition in contravention 
of State water quality standards, or if the Department determines, on the 
basis of notice provided by the permittee and any related investigation, 
inspection or sampling, that a modification of the permit is necessary to 
assure maintenance o£ water quality standards or compliance with other pro­
visions of ECL Artici.e 17, or the Act, the Department may require such a 
modification and may require abatement action to be taken by the permittee 
and may also prohibit the noticed act until the permit has been modified. 

b. All discharges authorized by this permit shall be consistent with 
the terms and conditions of this permit; facility expansions, production 
increases, or process modifications which result in new or increased dis­
charges of pollutants must be reported by submission of a new SPDES application 
or, if such new or inCreased discharge does not violate the effluent limitations 
specified in this peroiit, by submission to the permit issuing authority of 
notice of such new or increased discharges of pollutants (in which case the 
permit may be modified to specify effluent limitations for any pollutants not 
identified and limited herein); the discharge of any pollutant not identified 
and a~thorized or the discharge of any pollutant more frequently than or at 
a level in excess of that identified and authorized by this permit shall 
constitute a violation of the terms and conditions of this permit. 

c. The prOVisions of·this permit are severable, and if any provision 
of this permit, or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to other 
circumstances, and the remainder of this permit, shall not be affected thereby. 

d. If the discharge{s) permitted herein originate within the jurisdiction 
of an interstate water pollution control agency, then the permitted discharge(s) 
must also comply with any applicable 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 radiological, chemical or biological warfare 
agent or high-level radioactive waste, such as terms are defined 
by the Act or pursuant thereto; 
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(2) Any discharge which the Secretary of the Army acting 
through the chief of Engineers finds would substantially 
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 a 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 
~hereto, the Act, or the provisions of a SPDES permit. 

a. EXCLUSIONS 

a. The issuance of this permit by the Department ~d the receipt 
thereOf by the Applicant does not supersede, revoke or rescind an 
order or modification thereof on consent or determination by the 
Commissioner issued heretofore by the Department or eny of the_ terms, 
conditions or requirements contained in such order or modification 
thereof. 

b. The issuance of this permit does not convey any property 
rights in either real or personal property, or any exclusive privileges, 
nor does it authorize any injury to private property or any invasion 
9f personal rights, nor any infringement of Federa~. state-or local 
laws or regulations: nor does it obviate the necessity of obtaining 
other assent required by law for the discharge authorized. 

c. This permit does not a.uttnrize or approve the construction of <UJY onstnre or 
offstnre physioal structures or facilities or the undertaking of any y;ork in any 
navigable waters. 

• 

d. Nothing in this permit shall be deert!Ed to preclude the institution of any legal 
action nor relieve the permittee from any responEibilities, liabilities, or penalties 
to li'hich the perntittee is or may be subject under Section 3ll of the Clean Water .Act, 
as amended. 

4. MODlFICATION, SUSPINSION., REVOCATION 

a, If the pei'IIlittee fails or refuses to comply with an interim or fiool requi!'e-­
ment in a SPDES permit, such nonccmpliance sh3ll constitute a. violation of the 
permit. foi' whidl thE Ccmnissionei' may nodify, suspend, or revoke the permit or 
take dll'ect enforcement action plll'E\lallt to law. \{ben, a.t any time during OI' prior '-.s/ 
to a period foi' compliance, the permittee announces or othei'Ii'ise lets it be 
kno~m, oc the ~orrrnissioner on r>easonable cause determines, that the pennittee 
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will not make the :r-equisite efforts to acldeve compliance with an interim 

• 
or fllal requirement, the Commissioner may modify, suspend or revoks the permit and 

________ :t;ake_qi_~e(]_~ _e!J!_or_cement action purBUallt to le:w, without 1o1Biti.Dg for Up1ration of 
the period for compliance with suCh requirements. 

1-
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b. Arter notice and opportunity for a hearing, tb.is per!!dt II!!IY be modllied, auspended, 
or revoked in whole or in part dur:ing ita tel"ll! f'or call6e including, but not limited 
to, the following: 

1. Violation of any terms or conditions of this permit; or; 

2. Obtaining this permit by :mi:;representaUo:n or i"ailure to disclose 
tully all relevant facts, or false or inaccurate statements or 
iiiSorJ!IB.tion in the applicS.tion; or; 

3. A change :in any pl:cysiczl ehaumstances, reqllrements or criteria 
applicable to discharges that requires either e temporary or permanent 
reduction or elimination of the authori~ed discharges, such as: 

(1) standards fo-r construction or operation of' the disoha:J:oging facility, 

(ii) the cha-racteristics o.f the Wl.ters into which such d.1scharge is l!IB.de, 

(iii) the Wl.ter quality standards SFPlicable to such ~aters, 

(iv) the classification o.f such waters, or 

(v) e£f1ueJlt li.IIJitations or othe-r -requirements applicable pursuant 
to tbe kct or State Lev. 

c._ Notvithat!lilding (b) above, 1:f a toxic effluent standard or prahibition (including 
any >'lciledule of' compliance specified in Section 17-0813 of the Environ:noental Conservation 
La.v or Section 307(a) of the Act} is established .for a toxic polluta!lt 'tlhich is -present 
in the discharge authorized herein am! such standard_or prohibition is more stringent 
than a.ny limitat:Lon upon such pc11utSDt in this permit, or if this permit contains no 
limitations on >"UCh polluta!lts, this pernit shall-be revised or modified in accordance 
vith the toxic effluent \'lt<nderds or prohibition and the permittee shall be so notified. 

d. This permit shall be modified, or aJ.tern.<itiveJ.y, revoked and reissued, to comply 'tlitb any 
applicable e:ffluent standard or J.intitation issued or approved Wlder sections 301{b}(2) (C) 
and {Il), J04(b){2) and 307(a)(2) of the Clean •rater Act, if the effluent standard or 
limitation so issued or approved: 

(1) Contains different conditions or is otherwise more strinl!ent than any effluent 
limitations in the permit; or 

(2) Controls any pollutant not limited in the permit, 

The permit as modified crr reissued under this paragraph shall also contain any other 
requirements of the Aat then app]_icable •. 

5. REPOP.TING NONCOMPLIANCE 

a. If' for any reason tbe permittee does not COI!Iply vith or will be unable to comply with 
any daily maAimum e.ff1uent limitation specified in this permit or should any unusual or 
extraordinary discharge of wastes occur for the permitted facilities, the permittee shall 
immediately notify the Department of Environmental Conservation Regional orrice by telephone 
and provide the .following info~ation in writing within five days of such notification: 
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(l) Cause of noru::ootpliance; 

(2) A description of the noncomplying disCharge including its impact upon 
the receiving waters; 

(3) Anticipated time thE condition of noncompliance is expectEd to continue, or 
if such condition has been cOITected, the duration of the per-iod of non=rrpliance; 

(If) Steps taken by the permittee to :reduce and eliminate the nonoamplying 
discharge; and 

(5) Steps to be taken by tile permittee to prevent recurrence of the condition 
, of ncmoampliance. 

b. Permittee shall take all reasonable steps to min.imi.ze any adverse impe_ct to navigable 
waters resulting from llCl!lcompliat".OCe with any effluent limi~tion specified in this 
perntit, including such accelerated or additional monitoring as nay be necessary to 
determine the natUre and impact of the non-complying 'discl'arge. 

c. D:cept as prrJvided he:J;ein under 
this per'llli t shall be construed 
penalties for noncompliance. 

nothing in 

'· It is recognized tffit equipnerrt !Ml£unction, acts of Eb:i = other' circumstances 
beyond the control Of the Permittee nay sometimes result in effluent concentrations 
exceeding the permit limitations despite the exercise of appropriate care and 
naintenance measures and COrTective mea.sures by the Permittee. The Permittee may 
come fo~ to dE'!IIOilstrate to the I.lep3r"ttiE1t tlEt suc:tl cii'CillllStances exist in any J 
case where effluent concentrations exceed those set foct:n in fhis permit. The :Ge!ffi't 
rnent, :however, is not b:nmd to wait for or solicit suc:tl dem:mstrations prior to the 
initiation of any enforcement proceeding; nor llliJst it accept as valid on its face the 
statements rrede in any such demonstration. Nevertheless, if the Department seeks to 
enforce in an administrative or judicial pl'Ceeeding any prrJvisian of <my pemit 
issued to the Pennittee by any permitting agency, the Pemittee may raise at that 
time the issue of whet:tler under the Constitution, statute, or decisional law it is 
entitled to a defense tlet its conduct was caused by circumstances beyond its control. 

6. INSPD.::TIONS 

a. The pemittee shall allow the D::lrnl!lissionero of the :Gepai'bnent of Enviromrental 
Conservation, ,the Regional AdminiStrator, and/or their authorize:i representative, 
up:m the presenta.tian of credentials: -

1. To enter UI>Jfl the per'lllittee's premises where an effluent source 
is lDcated or in which any recorrlz are required to be kept under 
the terms and conditions of this perrr>.it; 

2. To have access to and =PY, at :rea.50n'illle times, any records 
req_uived to be kept undEr> the term5 and conditions of this 
pemiti 

3. To inspect any monitoring equipnent or practices being maintained 
pursuant to this permit ; or 
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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 
which the effluent source or outlet is located. 

7. TRANSFER OF OWNERSHIP 

a. Any permittee who intends to transfer a SPDES permit is required to r.otify the 
the Department in advance of the transfer. In the case of a change of ownership 
onljr, 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 180 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 

9. 

---=--·----·---

a. Any 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 supplemental 
information wh1ch may be required by the Department. Upon request, the 
Department shall provide the permittee with specific information concerning 
the forms, fees, and supplemental information required. 

b. ~hen a permittee 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 
existing 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 limited, until the last 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. 

SPECIAL PROVISIONS - NEW OR MODIFIED DISPOSAL SYSTEMS 

a. Prior to construction of any new waste disposal system or modificatioh 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, plans, 
and specifications which have been prepared by a person or firm licensed to 
practice Professional Engineering in the State of New York. 

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

c. The construction of the above new or modified disposal system shall be 
under the general supervision of a person 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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d. The Department and its designated field offices review wastewater 
disp:lS3.l system rerorts, plims, and specifiCations' fol:' ~tment 
IJI'CX'ess capability only, and appi'OVal by either' office does not 
constitute approval of the system's structural inte~ity. 

10 . MONITORDIG ROCORDING NID REPORI'rn3 

10.1 General 

a. The pemtittee shall comply 11ith all l:'ecording, reporting, monitoring 
and sampling requil:'ements herein and such other additional terms, 
pmvisions, l:'equir>eJTients or cnnditicms that the Department !laY deem 
to be l:'easonably necessacy to achieve the pur'pOSes of the llivi=mnental 
Conservation Law, Article 17, the 1\ct, or rules and regulations adopted. 
ptrr'suant thereto. 

b, Samples and measurements taken to meet the IWilitoring requirements 
speci£ied. herein sMll be I'epresentative of the volume and nature of 
the IID!litored discharge. Comp:>site samples should be "f1011-proportioned" 
if necessary to obtain a :representative sample. 

c. The pei'lllittee shall pe!'io:l.ically calibre.te and I:=fonn uaintenance 
proced.ui'es on all monitoring a11d analytical instrumentation to insUI'€ 
aCCUJ:'BCY of measul:'e!rellts. 

10.2 l'bnitoripg I.ocatiOIJs 

a, Permittee shall take S<Uilples and rrea61JI'eJllents to rreet the =nitorin,g 
requirements at the locations specified.. 

b. Unless specified otheriiise, samples of the effluent shall be taken 
at the point of CC!Ilbined f1011 into the outfall sewer-. -

c, Unless specified otlJei'iiise, S<miples of the influent wastewater 
shall be_ taken at the point of plant in£1011. 

• 
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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 required by this 
permit. 

b. The permittee shall record for each measui:.-ement 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 frequently than 
is required by this permit, he shall include the results of such moni­
toring in the calculation and reporting of the values required in the 
Discharge Monitoring Report form. Such increased frequency shall be 
indicated on the Discharge Monitoring Report forill. 

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 requested by the Commissioner of 
the Department of Environmental Conservation or the EPA Regional 
Administrator. 

10.4 Analytical Methods 

Following promulgation of guidelines establishing test procedures 
for the analysis of pollutants, published pursuant to Section 304(g) 
of the Federal Water Pollution control Act, as amended, all sampling 
and analytical methods used to meet the monitoring requirements 
specified above shall conform to such guidelines. If the Section 304(~ 
guidelines do not specify test procedures for any pollutants reqnired 
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 permit shall, unless otherwise specifieC 
by the Co~~issioner, conform to the latest edition of the following 
references: 

1. Standard Methods for the Examination of Water and waste­
Waters, 14th Edition, 1976, American Public Health 
Association, New Ybrk, New York 10019. 
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3. Methods for chemical Analysis of water and Wastes, 
March, 1979, Environmental Protection Agency Water Quality C 
Office, Analytical Quality Control Laboratory, NECR, 
Cincinnati, ohio 45268. 

10.5 Application for Alternate Test Procedures 

a. The applicant shall suDmit his application to the Director of the 
Bureau 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 application forms are made available, 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 discharge (if not the applicant) and the applicable 
ID number of the existing or pending permit, issuing agency, and type 
of permit for which the alternate test procedure is requested, and the 
discharge serial number. 

(2) Identify the pollutant or pararoeter for which approval of an 
alternate testing procedure is being requested. 

(3} Provide justification for using testing procedures other than 
those specified in Table I, FEDERAL REGISTER, 52781, Vol. 41, No. 232, 
Wed., Dec. 1, 1976, or as amended. 

(4) Provide a detailed description of the proposed alternate 
test procedurep 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 Environmental Conservation Law or Section ~08 of the 
Act, all such reports shall be available for public inspection at the 
offices of the Department of Environmental Conservation and the Regional 
Administrator of EPA Region II. Knowingly rnaking any false state!nent 
on any such report rnay result in the imposition of criminal penalties 
as provided for in Section 71-1933 of the Environmental Cons·ervation 
Law or Section 309 of the Act. 
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u. DISPOSAL SYSTlli OPERIITION 1\ND QUALITY CONTROL • • lt-~·---ll.L __ General 
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a. The disposaJ. system slEJ.l not receive or be cc=dtted to receive 
wastes beyond its design cap;,.city as to volume and character of ~<astes 
treated, nor sllall the system be IM.terially altered as to: type, degree, 
or capacity of treatment provided; disp:>sal of treated effluent; or 
treat:rnent and disposal of seP=ated scum, liquids, solids or canbinations 
thereof resulting from the treatment proocess without prior wr"itten appvoval 
of tl:te Depal'tment of Envirolll!lelltal Conservation or its designated field 
office. 

b. TOO pennittee shall at all times maintain in g<XXl. working ord~ 
and operate as efficiently as reasonably possible OilY disposal system 
or sy:,tans installed or used by the rermittee to achieve compliance with 
the terms and conditions of this permit. 

c. Jmy =llltenance of the disposal system t:lHt may caiJse a deg.'adation 
of effluent q~ity shall be scheduled during non-critical water quality 
periods and shall be carried out in a IMili!er appi'Oved by the New York 
State I:iepo.rtment of Envi:ronrr,errtal. Consei'Vation, 

d. When required under Title 6 of the Official Compilation of Codes, 
Rules and Regulations of the State of New York (6NYCRP650), sufficient 
persormel lllEeting qllalifications for ooerators of sewage treatment 
works as required therein shall be empioyed to satisfactorily operate 
and m:rinta.in the tr>ea.tment works. 

e. The permittee shall not discffirge floating solids or visible fOOJ!l, 
unless specifically authorized by this permit. 

ll.2 Prohibition of Bypass of Treatment Works 

a. Bypass <F diversion of wastes from any portion of the treatment 
facilities is prohibited except: 

(l) Wbere unavoidable to prevent loss of life, serious lTIJUry or 
severe property danEge. Severe property dcnsge includes substential 
physical dan6ge to property; <:!a!Mge to the treatment facilities which 
would cause them to becmle inoperable; or substantial and per!!Ellent 
loss of nat:\JI'al resources which can reaBCll'.ahl:<;t be expected to occur 
in the absence of a bypass. It does not inclilde ecoranic loss caused 
by delays in prcduction; and 

(2) Where there are no feasible alternatives to bypess, such as the 
use of auxiliary treatrrent facilities, retention of nntreated wastes, or 
lll'lintenance during no:rnEl period.<l Of equipnent downtime; and 
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<' (3) Whe~ the permittee promptly but in no event later than 2~ hours .r 
after the perruittee learns of the bypass, sulxnits notice of the b:ypa.Bs 
or an anticipated need for byp3ss to the Depll'tment aontain:ing the 
inf~tion required by Section S of this Par>t. 

~ the permittee knows in advance of the neec! for the bypass, this 
notification shall be submitted for approval to the Department before 
the date of bypass. Bypass shall be either: 

(i) Prohibited by the DeJ:artment in aonsideration of the adverse 
effects of the bypass and the factore set out above, or 

(ii) 1\llowed under conditions determined to be necessary by the 
Department to minimize any adVerse effects. 

11.3 Special Condition - Disoosal Systems with Septic Tanks 

If a septic tank is installed as part of the di.sp;1sal system, it shall :t:e 
inspected by the permittea or his agent for scum arxl sludge accllliiLllation at 
interval.s not to exceed ooe year's duration, and such aOCUllllllation will be 
removed before thE dEpth of either exceeds one-fourth (l,;) of the liquid 
depth so that no settleable solids or scum will leave in the septic tank 
effluent. Such a=umulation shall be disposed of in an approved III'lJl!ler. 

ll.~ Sludge Disposal 

a. The stowge or disp:osal of collected screenings, slUdges, other solids ,tJ 
or precipitates sep;wated from the perntitted dischar-ges and/or intake or 
supply water by the pennittee shall-be done in such a marmer as to prevent 
creation of nuisance conditions or entry of such matevials into classified 
waters or their tributaries, and in a mmner approved by the Department. 
Any live fish, shellfish, or other animals collected or trapped -as a 
:result of intake water screening or treatment may be veturned to their 
...._ter body lEbitat. The pern_ittee shall maintain records of disposal 
on all effluent -scr'eenings, sludges and otter solids associated with the 
discharge(s} P..erein described. The following data shall be ccmpiled and 
~]X)rted to the Department or its designated field office up::m request: 

1. 'I'te sources of the materials to be di.sp;1sed of; 

2. 'I'te approxirrate volUJll€s and weights; 

3. The methcd by which they were rerroved- and trans~rted; 

~. Their final disposal locations. 
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12.1 GENERAL 

a. Notice shall be given the Department of E=irmunental CO!l.Siervation of 
any ne~ introduct~on of pollutants into the POTW from a source ~hich would 
be a new source as defined in Section 306 of the Act if such source was 
discharging pollutants; and, except as to such categories and classes of 
sources specified by the Commissioner, any new introduction of pollutants 
which exceed 10,000 gallons on any one day into the POTW from a source 
which would be subject to Section 301 of the Act if such source was dis­
charging pollutants; and any substantial change in volume or character of 
pollutants being introduced into the POTW at the time of issuance of the 
permit, Such notice shall include information on the quality and quantity 
of effluent to be introduced into the POTW; and an anticipated impact of 
such change in the quantity or quality of effluent to be discharged from 
the POTW. 

b. The permittee shall requii-e any industrial user of the POTW to co"'PlY 
with the requirements of Section 204(h), 307, and 30B of the Act. Any 
industrial user subject to the requirements of Section 307 of the Act shall 
be required hy the permittee to prepare and transmit to the New York State 
Department of Environmental Conservation periodic notice (over intervals 
-not to exceed 9 months) of progress toward full compliance ~ith Section 307 
requirements. The permittee, upon receipt of such reports shall transmit 
a copy promptly to the Depart:ID.ant. 

co For discharges from publicly owued treatment works, appropriate measures 
will be established by the permittee to insure compliance by industrial 
users with any system of user charges and recovery of construction costs 
required under the provisions o£ the Act. 

d, Persons discharging industrial waste to a publicly owned trea~ent works 
shall comply with toxic effluent standards and pretreatment standards and 
with monitoring, reporting, recording, sampling and entry requirements pro­
vided hy the Act or the Environmental Conservation La~, Article 17 or adopted 
pursuant to the Act or the Environmental Conservation Law, Article 17. 

12.2 NATIONAL PRETREATMENT STANDARDS: PROHIBITED DISCH.\RGES 

The following Section was published in the Federal 
Vol. 43, No. 123 -Monday June 26, 1978. The 
date of the regulation (Part 403) was August 25, 1978) 

§403.5 National Pretrea~ent Standards: Prohibited Discharges. 

(a) Pollutants introduced into PO'l'li' s by any source of a nondomestic 
discharge shall not inhibit or Interfere with the operation or performance 
of the works. These general prohibitions apply to all such users of a 
POTW whether or not the user is subject to other National Pretreatment i Stao.dards or any National, State, or local Pretreatment Requirements. 

~~0 --~~-- ·---
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(b) The following pollutants may not be introdu"-ed into a POTW: 

{1} Pollutants whi"-h create a fire or e.xplosion hazard in the Parw; 

{2} Pollueanes which will cause corrosive structural damage to the 
Parw, but in no case discharges vith pH lower than 5.0 unless the ~rks 
is specifically designed to accommodate such discharges; 

{3} Solid or viscous pollutants in amounts which will cause obstruction 
to the flow in sewers, or other Interference with the operation of the 
POTW; 

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

(5) Heat in amounts which rill inhibit biological activity in the POTW 
resulting in Interference but in no case heat in such quantities that the 
temperature at the treatment works influent exceeds 40°C(1040F) unless the 
works is designed to eccommodate such heat. 

(c) POTW's developing POTW Pretrea~t Programs pursuant to §403.8 shall 
he required to develoe and enforce specific limits for discharges of the 
pollutants listed in 9403.5(h)(l)-(5). In addition, any Parw in viola­
ti,ono of an NPDES Permit reqni:rement as a result of Interferanca by a 
pollutant listed in S403.5(b)(l)-(5) shall ha required by the EPA or 
NPDES state to develop and enforce sueb'spacific limits. 

{d) Where specific prohibitions or limits on the pollutants or pollutant 
parameters listed in §403.5(h)(l)-(5) are developed by a POTW, either as 
a requirement of an Approved POTW Pratrea~ent Program pursuant to §403.8 
or an NPDES Permit, such limits shall be incorporated in the NPDES Permit 
issued to the P<l'r'ir and shall replace and be enforceable in lieu of the 
ganeral prohibitions set forth in this section. 

(E!) Compliance rith the provisi<lns of this section is required beginning 
on the effectiva date of this regulation, except for paragraph (b)(S) of 
this section which must he complied with within 3 years of the effective 
date. of this regulation. 
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