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1.0 EXECUTIVE SUMMARY

1.1 Introduction

Higher Ground-Country-Clab-Manasement Co-1-1-C-Silo Ridge Ventures, LLC is proposing the

improvement of the existing Silo Ridge Country Club (hereinafter referred to as the “project
site) into a resort community which, will include clubhouse with 21 lodge units and restaurant
and bar/lounge: Golf academy; Golf Maintenance Facility; 224 residences which included 52
condominium, 13 town home units and 159 single family homes; winery restaurant; Family

Activity Barn; Sales Center with General Store; and a fitness spa, as well as an 1mpr0ved oolf

spa—wd—weﬁaess«%en%%%eﬂ—as—&a—mpmved—ge%f—ee&rse—The purpose of thls report is to

present the methodologies and results of a water budget analysis performed for two ponds used
for irrigation purposes and located in the central portion of the project site.

1.2 Methodology & Analysis

Monthly water budget calculations were performed for the proposed Combined ilrrigation ponds
under three climate scenarios (dry year, normal year, and wet year) and two irrigation scenarios
(golf course grow-in and established).

The inflows considered were direct precipitation, stormwater runoff, groundwater contributions,
stream flows, and-treated—wastewater-and well water supplements. The outflows considered
were evapotranspiration, surface discharge, and irrigation usage.

1.3 Conclusions

During the golf course grow-in and established landscape periods, the capacity of the Combined
irrigation sPonds should be adequate to meet the irrigation demands under the normal and wet
year scenarios. During a dry year, the irrigation ponds may not be capable of supplying 100
percent of the grow-in_and established landscape irrigation demands during the peak water usage
months of July and August. Under the dry conditions Silo Ridge will implement water

conservation measures to reduce irrigation water usage to maintain pond water-level elevatlons

TCC Job Number:10454.02 Fune-6-2008
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2.0 WATER BUDGET METHODOLOGY

2.1 General Principles

A water budget can be described as an accounting of water gains (inflows) and water losses
(outflows) from an open system over a fixed period of time. If the amount of water stored in the
system at the start of the time period is known, then one can calculate the amount of water stored
in the system at the end of the time period by adding the inflows to, and subtracting the outflows
from, the amount of water stored at the start of the time period. Several time periods can then be
analyzed in series, such that the water stored at the end of one time period becomes the water
stored at the start of the next time period. In this water budget analysis, the basic time period is
one month.

A water budget analysis was performed for several scenarios, as described in Sections 2.2 and
2.3 of this report. For each scenario, calculations were performed for a 12-month period,
running from January through December.

2.2 Climate Scenarios

In order to gain an understanding of the functioning of the irrigation ponds under a wide range of
climatic conditions, three climate scenarios were considered: dry year, normal year, and wet
year.

In order to obtam precipitation data for the three scenarios, hlstorlcal data was consulted—T—he

£ o Data from the
Albany Internat10na1 A1rp0rt weather station_from the years 1981 throuoh 2012, which is
available in publications from the NOAA web site, was chosen because it is the closest major
weather station to the subject site.

Precipitation data for each year in the current data set was analyzed in order to select years that
would be representative of the three desired climate scenarios. Representative years were
selected based on their annual rainfall totals, and based on the distribution of rainfall throughout
the year. Years with “abnormal” rainfall distributions, such as one or two very wet months in an
otherwise dry year, were deliberately not selected. The following table presents the three years
selected, as well as their respective annual precipitation totals.

Table 1: Climate Scenario Year Selection

Climate Scenario Year Total Precipitation
| Dry Year 19852001 29952591
| Normal Year | 49742004 38.4737.31
| Wet Year 2000 46.9242 60

| TCC Job Number:10454.02 Fune6-2008
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2.3 Irrigation Scenarios

A golf course requires significantly more water during the “grow-in” phase than once the turf is
established. For this reason, both grow-in and established scenarios were considered in this
water budget analysis. When combined with the three climate scenarios described above, this
brings the total number of scenarios considered to six.

2.4 Description and Modeling of Irrigation Ponds

| The Silo Ridge Country Club eusrentlypreviously withdrew draws water from a system of two
ponds to irrigate the existing golf course. These ponds, located in the central portion of the
project site, are referred to in this report as the “Island Green Pond” and “Irrigation Pond”.
Historically, these two ponds have been able to support the irrigation needs of the existing golf
course, and no supplemental water has been required from any source, including existing on site
wells. Under the proposed golf course redesign, the Island Green Pond and the Irrigation Pond
will be joined to form one large, combined pond referred to in this report as the “Combined
Irrigation Pond”.

The Island Green Pond is a NYSDEC Class C pond, NYSDEC #1122. It receives inflow from a
single unnamed, unclassified small stream, which enters the pond through a submerged culvert.
An 18-inch outflow culvert (invert 508.80) drains to the Irrigation Pond and controls the
maximum water surface elevation (that is: the maximum water surface elevation outside of a
significant storm event, which may temporarily raise the water surface elevation even further.)
A secondary outlet pipe (invert 502.50) controls the minimum water surface elevation in the
pond. This secondary outlet also drains to the Irrigation pond, and can be manually open or shut
with a valve.

The Irrigation Pond is a NYSDEC Class C pond, NYSDEC #1121. It receives inflow directly
from the Island Green Pond. An overflow weir (invert 506.00) controls the maximum water

| surface elevation. Irrigation water is-was drawn from a wet well hydraulically connected to this
pond, with the wet well equalization pipe (reported invert 496.00) controlling the minimum
water surface elevation in the pond.

The valve-controlled pipe between the two ponds alews-allowed the golf course operators to
transfer water from the Island Green Pond to the Irrlgatlon Pond as necessary to sustain irrigation

Irr1gat10n Ponds were determined to be approx1mately 500 feet and 458 feet respectively. These
elevations were derived from a bathymetric survey conducted by The Chazen Companies in May
2008.

The proposed changes to the Combined Irrigation Pond under the proposed golf course
renovation include the removal of the land bridge which separates the Island Green Pond from

TCC Job Number:10454.02 Fune-6-2008
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the Irrigation Pond, creating one large irrigation pond on the golf course. Inflow to the pond will
come from storm water runoff from the proposed resort community within the pond’s watershed
and from single unnamed, unclassified small stream, which will enter the pond through a
submerged culvert. An overflow weir (invert 507.00) will control the maximum water surface
elevation of the Combined Irrigation Pond. Irrigation water was drawn from two 24-inch pipes
which will be installed approximately 10 feet below the top of the pond (invert 497.00). Because
of the comparatively shallow depth of the former Island Green Pond section of the Combined
Irrigation Pond, the minimum water surface elevation for this report was taken as 502.00 feet.

Please refer to Appendix A for detailed pond elevation and storage data.

TCC Job Number:10454.02 P2
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3.0 DESCRIPTION OF INFLOWS

3.1 Direct Precipitation

A water body receives water via direct rainfall and snowfall. The volume of water received from
direct precipitation is calculated by multiplying the water surface area by the depth of
precipitation for a given month. For purposes of this water budget, the-cembined surface area of
the pends-Combined Irrigation Pond at their-its maximum elevation was used in calculations of
the monthly volume of direct precipitation.

Please refer to Appendix A for the water surface area of the ponds, and to Appendix B for the
dry year, normal year, and wet year monthly precipitation depths.

3.2 Stormwater Runoff

Precipitation that falls upon the land surrounding and draining to a water body does not
necessarily reach that water body. A portion of that precipitation evaporates, is absorbed by
vegetation, or infiltrates into the ground. However, during a large storm event, a fraction of the
precipitation will become surface runoff and will in fact reach the water body.

The watershed draining to the subject ponds was analyzed using the Curve Number method, as
described in “Technical Release 55 - Urban Hydrology for Small Watersheds” (TR-55), 1986,
published by the Natural Resources Conservation Service by VHB Engineering, Surveying and
Landscape Architecture P.C. in August 2014. Given a daily depth of precipitation, the Curve
Number method can be used to calculate the daily depth of runoff. These calculations are
dependent on the soils, ground covers, land uses, and slopes found within the watershed. It
should be noted that not every storm event produces runoff. Specifically, for the watershed
contributing to the subject ponds, the Curve Number method indicates that storm events smaller
than approximately three-quarters of an inch will not produce surface runoff.

Daily rainfall data for the three years (dry, normal, and wet) described in Section 2.2 of this
report was tabulated, and the corresponding daily runoff values were calculated using the Curve
Number method. The appropriate daily runoff depths were summed to give monthly runoff
depths. Finally, the volume of runoff reaching the irrigation ponds was calculated by
multiplying the watershed surface area by the depth of runoff for a given month.

Please refer to Appendix A for the surface areas and curve numbers of the watersheds
contributing to the irrigation ponds; and to Appendix B for the dry year, normal year, and wet
year monthly runoff depths.

3.3 Groundwater Contribution

Groundwater contributions can be a significant factor in any water budget analysis. However, it
is very difficult and impractical to directly measure groundwater flow rates. In some cases, it is
possible to obtain an indirect measurement of groundwater flow into (or out of) a water body by
calculating the difference between surface inflows and surface outflows. The subject ponds at

The Chazen-C. g
TCC Job Number:10454.02 Fune-6-2008
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the project site have well defined inflow and outflow streams, making such a measurement
possible.

Stream flow measurements were taken by TCC personnel on May 15, 2008. The golf course
irrigation pumps were not in use at the time the measurements were taken, nor had they been
used during the previous night (according to golf course personnel). This means that the
irrigations ponds were likely in a “steady state” condition at the time of the flow measurements.
The following measurements were made:

e The Island Green Pond was observed to have a surface inflow rate of 0.3 cubic feet per
second (cfs), and a surface outflow rate of 0.2 cfs. Therefore, the Island Green Pond
appears to “lose” water into the ground at a rate of 0.1 cfs.

e The Irrigation Pond was observed to have a surface inflow rate of 0.2 cfs, and a surface
outflow rate of 0.5 cfs. Therefore, the Irrigation Pond appears to “gain” groundwater at a
rate of 0.3 cfs.

Looking at both ponds together, there is a net groundwater contribution of 0.2 cfs. Because only
one set of measurement was taken, reasonable assumptions were made for seasonal and climatic
variations. The monthly volume of groundwater entering the subject ponds was calculated by
converting cubic feet per second into gallons per month. The monthly groundwater contribution
values, for a dry, normal, and wet year, are presented in Appendix C.

3.4 Stream Inflow

A single stream flows into the Island Green Pond. As described in the previous section, the flow
rate for this stream was measured to be 0.3 cfs. Because only one measurement was taken,
reasonable assumptions were made for seasonal and climatic variations. The monthly volume of
stream inflow entering the irrigation ponds was calculated by converting cubic feet per second
into gallons per month. The monthly stream inflow values, for a dry, normal, and wet year, are
presented in Appendix C.

3.5 Treated Wastewater & Well Water Supplements

the-water-budget-medelsfor-thoseseenarios—Under the current design plan, treated wastewater
effluent will not be discharged into the Combined Irrigation Pond because there are potable wells
located within 200 feet of the pond.During—this—period; rRaw well water from the existing

B Rethe—£0 oHrSe—ErowW 1P eHoa;3 H
S S5Y - 5 y
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irrigation water supply wells_that were yield tested during a 72-hour hour pumping test event
conducted in June 2014 will be diverted to the irrigation ponds to supplement the surface-water
supplyif-needed—to—ensure—continuedirrigation—operations. The combined yield of the three
proposed irrigation wells included in the 72-hour pumping test was 295,200 gallons per day. The
maximum well water pumping rate has been modeled as 260;000250,000-gallons per day_to be
conservative and allow for periods of inactivity for the wells to recharge and recover.

For modeling purposes, it was assumed that these waters would be added at a constant daily rate.
The quantity of wastewatertreatment—effluentand-well water discharging into the ponds is
presented in each one of the water budget calculation sheets found in Appendix F.

TCC Job Number:10454.02 Fene6-2008
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4.0 DESCRIPTION OF OUTFLOWS

4.1 Evapotranspiration

A water body loses water through evapotranspiration. The volume of water lost in this fashion is
calculated by multiplying the water surface area by the depth of evapotranspiration for a given
month. For purposes of this water budget, the combined surface area of the ponds at their
maximum elevation was used in calculations of the monthly volume of evapotranspiration,
thereby conservatively estimating the water lost during a given month.

Please refer to Appendix A for the water surface area of the ponds, and to Appendix D for the
monthly evapotranspiration depths.

4.2 Surface Discharge

Under normal operating conditions, the only surface discharge from the subject ponds is an
overflow weir located at the eastern end of the Combined Irrigation Pond. Discharge from this
weir flows along a channel bed and into a NYSDEC Wetland designated “AM-15" which is
located on site adjacent to NYS Route 22. Any excess water that enters the ponds after they are
already full will be discharged in this fashion.

4.3 Irrigation Usage

Water will be pumped out of the subject ponds in order to irrigate the renovated golf course and
other common landscaped areas of the proposed Master Development Plan for the site. Monthly
irrigation demand figures for the established golf course in a normal year were provided by the
irrigation system designer, Joseph Sarkisian & Associates, Inc. and confirmed by Aqua
Agronomic Solutions, Inc. in August 2014. Reasonable assumptions were made for climatic and
grow-in variations. It should be noted that the entire golf course and common landscaped areas
will not be growing in simultaneously. Therefore the grow-in irrigation demands depicted in the
appendices are conservatively overestimating the actual grow-in irrigation needs.

Please refer to Appendix E for irrigation demand data for all scenarios.

TCC Job Number:10454.02 Fitne-6-2008
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5.0 RESULTS AND ANALYSIS

5.1 Irrigation System Water Budget

Water budget calculations were performed to determine how the irrigation ponds would perform
under the proposed Master Development Plan conditions for the site during six different
scenarios (grow-in and established golf course conditions during dry, normal, and wet years).
The detailed calculations are included in Appendix F.

This performance of the irrigation system can most easily be presented by the amount of
estimated drawdown that eaeh-the pond should experience during the scenarios analyzed. The
table below depicts the maximum drawdown in water surface elevation that each pond will
experience, along with the percentage of desired irrigation volume that the golf course operators
can expect to have available for use during those maximum drawdown months.

Table 22: Maximum Drawdown and Fraction of Desired Irrigation Volume Available

Established Vegetation Grow-In Vegetation
Year Combined Combined
Parameter Lombined Island-CGreen Lompined Island -Creen
Type Irrigation Irrigation
Pead Pead
Pond Pond
Maximum Drawdown (feet) 6365.00 358NA 10-005.00 630NA
Dry Year | Fraction of Desired Irrigation
Volume Available During 106%72% 68%77%
Maximum Drawdown
Maximum Drawdown (feet) 0.00 00 0.00 000
Normal | gy, ction of Desired Irrigation
Year Volume Available During 100% 100%
Maximum Drawdown
Maximum Drawdown (feet) 0.00 686 0.00 000
Wet Year | Fraction of Desired Irrigation
Volume Available During 100% 100%
Maximum Drawdown

NA  not applicable

As depicted in the table, the maximum drawdown occurs during the dry year, grow-in vegetation
and established vegetation scenarios. During that-these scenarios, beth-the ponds reaches itstheir
maximum drawdowns_in July and August. However, even during the period of maximum
drawdown, the water budget calculations indicate that 68-72 percent and 77 percent of the
desued 1rr1gat10n volume should stlll be available.

vemme—feiﬁams—wa&ab}% Under all normal year and wet year scenarios, the ponds does no
experience any significant drawdown, and 100 percent of desired irrigation volume is available
at all times.

TCC Job Number:10454.02
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5.2 Wastewater Recycling & the NYSDEC Wetland

The discharge of treated wastewater effluent to the onsite irrigation pond and overflow into the
NYSDEC regulated wetland AM-15 is no longer proposed. The onsite treated wastewater will
likely be discharged to a tributary of the Ten Mile River which flows along Route 22 to the east
of the project site.

TCC Job Number:10454.02 Frre——2008
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Appendix A
Pond Data

The pond storage and surface elevation data presented below is based on bathymetric survey
information collected by The Chazen Companies in May 2008 and proposed Combined Irrigation
Pond contours provided by VHB Engineering, Surveying and Landscape Architecture, P.C. in August

2014.
Island-Green o Combined
Pond brrig Irrigation Pond
| Water Surface Area (SF) 240800 Sl 329.019358,934
| | Minimum Allowable WSE 502.50 496-00 #/a502.00
| | Maximum Allowable WSE 508.80 50600 #/a507.00
] Available Irrigation Storage (1000 Gal) 2503 5261 13.56412,538
I Watershed Area (Acres) 169:66 S 22178248
| | Watershed Composite Curve Number 89 = 7072
TCC Job Number:10454.02 Fhe-Chazen-Companies
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Water budget for the Combined Irrigation Pond
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Precipitation and Runoff Data

Precipitation data presented below was gathered from official srenthly-hourly precipitation data
published by the National Oceanic and Atmospheric Administration, as reported from the Albany
International Airport, New York. Stormwater Runoff data was computed by VHB Engineering,
Surveying and Landscape Architecture, P.C. in August 2014 using the official precipitation data through

the Curve Number Method as described in “Technical Release 55 - Urban Hydrology for Small
Watersheds” (TR-55), 1986, published by the Natural Resources Conservation Service.

Precipitation (Inches) Stormwater Runoff (Inches)
Dry Year N;Z:lral Wet Year Dry Year N;Z:lral Wet Year
January 06-810.78 2-040.76 3:432.37 0.00 0.00 0.00
February 3-671.35 2121.06 2:832.45 0.06 0.00 0.00
March +183.65 3101.76 3:803.17 6-600.01 0-6+0.00 6-600.01
April +441.33 2-803.04 4.233.04 0.00 0-000.03 6-460.00
May 2713.21 3.473.54 4:954.90 0.00 6-680.00 6-620.05
June 4123.78 3312.08 6-696.68 0-070.02 6-000.00 6-890.99
July 1+863.59 4.847.20 448 6-0600.04 0:330.41 0-840.95
August 2:232.10 3.536.25 4.69 0.00 6-000.27 6-610.02
September 3:071.70 5374.67 3.063.02 6-110.00 0-030.07 0.00
October +8+1.25 +491.23 2:482.39 0.00 0.00 6-620.04
November 5.001.39 3833.04 1901.84 0.00 0:000.01 0.00
December 2051.78 2.572.68 4383.57 0.00 0.00 0:600.69
TOTAL 29.9525.91 | 38473731 | 46:9242.60 0-240.079 0:450.802 2:482.743
TCC Job Number:10454.02 b s e
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Groundwater and Stream Base Flow Data

The Groundwater Contribution and Stream Baseflow data presented below was derived from on-site field
measurements conducted by TCC personnel on May 15, 2008 with reasonable monthly and climatic
variation estimates made applied by using engineering judgment and past water budget report experience.

Year Type Multiplier
Wet Year 1.1
Dry Year 0.9
Groundwater Inflow (1000 Gal) Stream Baseflow (1000 Gal)
Dry Year N{.{Z:lral Wet Year Dry Year N;;Zglral Wet Year

January 3,839 4,266 4,692 5,759 6,399 7,039
February 3,490 3,878 4,266 5,235 5,817 6,399
March 3,490 3,878 4,266 5,235 5,817 6,399
April 4,188 4,654 5,119 6,282 6,980 7,678
May 3,490 3,878 4,266 5,235 5,817 6,399
June 3,141 3,490 3,839 4,712 5,235 5,759
July 2,792 3,102 3,413 4,188 4,654 5,119
August 2,443 2,715 2,986 3,665 4,072 4,479
September 2,094 2,327 2,559 3,141 3,490 3,839
October 2,443 2,715 2,986 3,665 4,072 4,479
November 2,792 3,102 3,413 4,188 4,654 5,119
December 3,141 3,490 3,839 4,712 5,235 5,759
TOTAL 37,345 41,495 45,644 56,018 62,242 68,466

TCC Job Number:10454.02
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Appendix D
Evapotranspiration Data

The potential evapotranspiration values presented in the following table are
based on Technical Report NWS 33: Evaporation Atlas for the Contiguous
48 United States (published by the NOAA in June 1982) and Technical
Report NWS 34: Mean Monthly, Seasonal, and Annual Pan Evaporation for
the United States (published by the NOAA in December 1982).

The values presented are for Albany, NY.

Evap(l))t(:;e:st[i:;:'a - Total Evapotranspiration

(inches per day) (inches)

January 0.02 0.62
February 0.03 0.84
March 0.05 1.55
April 0.10 3.00
May 0.12 3.72
June 0.15 4.50
July 0.16 4.96
August 0.13 4.03
September 0.09 2.70
October 0.06 1.86
November 0.04 1.20
December 0.02 0.62
Total n/a 29.60

TCC Job Number:10454.02
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