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Purpose

The purpose of this report is to document the findings of a nitrogen mass balance prediction and
groundwater modeling effort performed by P.W. Grosser Consulting (PWGC) for the evaluation of
environmental impacts of a proposed residential and golf course development. The proposed
development includes approximately 591 acres of undeveloped and agricultural land across several
parcels located in East Quogue, Town of Southampton, Suffolk County, New York. The project area is
located generally south of Sunrise Highway (with the exception of the North Parcel, to remain
undisturbed) and north of Old Country Road, and is approximately one half-mile north of Weesuck Creek,
a tidal estuary that discharges to Shinnecock Bay. The proposed golf course (The Hills), is to consist of an
18-hole golf course, clubhouse, and 118 residential units.
A Draft Environmental Impact Statement (DEIS) has been prepared by Nelson, Pope, & Voorhis, LLC
(NP&V) for The Hills. The DEIS includes a concurrent and independent nitrogen mass balance prediction.
This report is intended to be included as an appendix in the DEIS.

Nitrogen Mass Balance Prediction

PWGC has evaluated the expected nitrogen loading to groundwater from the proposed development
using the BURBS model. The BURBS model, developed at Cornell University by Hughes et al. (1985), is a
computer simulation program that computes the potential impact of a proposed development on
groundwater within a community due to nitrogen. Cornell University has developed this model for specific
application on Long Island. For comparative purposes, PWGC has prepared a BURBS computation for the
existing conditions, proposed development, and the as-of-right development. Based on PWGCs
experience, this program will predict a conservative estimate of nitrogen recharged to groundwater. It
calculates loadings from wastewater, turf, natural land, atmospheric deposition, and runoff from
impervious surfaces.
The Burbs model predicts nitrogen leached to groundwater independent of land area (i.e.: lbs
N/acre/year). In order to calculate the estimated mass of nitrogen leached to groundwater, the acreage
of each of the project components is multiplied by the model output, yielding pounds of nitrogen per year.
The parameters used in the Burbs model include:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Fraction of Land in Turf
Fraction of Land which is impervious
Average persons per dwelling
Housing density
Precipitation rate
Water recharged from turf
Water recharged from natural land
Evaporation from impervious surface
Runoff from impervious recharged
Home water use per person
Nitrogen concentration in precipitation
Nitrogen concentration in water used
Turf fertilization rate
Fraction of nitrogen leached from turf
Fraction of wastewater N lost as gas
Wastewater fraction removed by Sewer
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17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land.
Each of these parameters is discussed and model inputs are defined. The demographic type parameters
(i.e.: land areas, persons per dwelling, etc.) were derived from the DEIS and information provided by
NP&V. For the purpose of executing the Burbs model and due to the complexity of the project, land areas
of similar type and/or usage were combined and run independently. The results were then summed to
give the overall nitrogen leached to groundwater.

Fraction of Land in Turf, Impervious, and Natural

The fraction of land in turf refers to areas maintained as lawn. The fraction of land which is impervious is
the sum of roof areas, driveways, and roads. Both the fraction of land in turf and impervious must be
between 0 and 1. The fraction of land in natural vegetation is computed as 1 minus the sum of the fraction
in turf and impervious, thus the sum of these must be less than 1 (BURBS). Land areas for the existing
conditions, proposed development, and as-of- right development were given or derived from values
provided by NP&V.

Average Persons per Dwelling
Anticipated Occupancy Scenario
The average number of people living in each house or dwelling unit (BURBS). The value used in the
proposed development model was 0.41. This value was derived from the NP&V estimate of 2.5 persons
per dwelling and 60 days of occupancy throughout the year ((60/360)*2.5). The value used in the as-ofright development was 1.83. This value was derived from the NP&V estimate of 2.5 persons per dwelling
and 73% year-round occupancy.
According to NP&V, the as-of-right development will consist of 65% full time residence and 35% seasonal
occupancy. Seasonal occupancy is estimated at 3 months occupancy per year. Therefore, 35% seasonal
divided by .25 equals 8%, plus 65% year round equals 73% overall occupancy. 73% occupancy multiplied
by 2.5 persons per dwelling yields approximately 1.83 persons per dwelling.
Maximum Occupancy Scenario
Under this scenario the maximum occupancy allowed under the proposed covenant was utilized. The
value used in the proposed development model was 1.27. This value was derived from the NP&V estimate
of 2.5 persons per dwelling and 183 days of occupancy throughout the year ((183/360)*2.5). The value
used in the as-of-right development was 2.50. This value was derived from the NP&V estimate of 2.5
persons per dwelling and 100% year-round occupancy.

Housing Density

The number of dwelling units per acre (BURBS). The housing density used for the proposed development
was 2.79 units per acre. This is derived from the 118 units to be developed and the total acres dedicated
to the residential area (39.78 acres). The housing density used for the as-of-right development was 0.92.
This was based upon the 118 dwelling units developed across 128.3 acres of land dedicated for residential
development. This included 118 lots (50% cleared), clubs, play fields, and roads.

Precipitation Rate

The annual average precipitation in inches (BURBS). A value of 47 inches was used for this project. This is
a typical rainfall amount for Long Island.
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Water recharged from Turf

The amount of water per unit area of turf which drains to groundwater (BURBS). Based upon PWGCs
experience and Long Island geology, approximately 50% of rainfall is recharged. However to account for
the turf areas being irrigated and the possibility of soil saturation the recharge percentage was increased
to 75%. Therefore, 35.25 inches per year was used for water recharged from turf.

Water recharged from Natural Land

The amount of water per unit area of turf which drains to groundwater (BURBS). Based upon PWGCs
experience and Long Island geology, approximately 50% of rainfall is recharged. Therefore, 23.50 inches
per year was used for water recharged from natural land.

Evaporation from Impervious Surfaces

The fraction of precipitation falling on impervious surface assumed to evaporate (BURBS). A value of .1
was used for each of the models run. This amount is recommended by the Burbs parameter description.

Runoff from Impervious Recharged

The fraction of the runoff which is recharged through recharge basins, ponds, etc (BURBS). Evaporation is
subtracted. All of the runoff for this project area will be directed to the subsurface. Therefore, a value of
1 was used in each of the models run.

Water Use per Person

Average in-home use of water (BURBS). The value used here was 100 gallons per person. This value was
based on the Suffolk County Department of Health Services (SCDHS) estimate of 300 gallons of water use
per day per single family home. Using the NP&V value of 2.5 persons per dwelling (rounding up to 3), and
dividing by the number of persons per dwelling, yields approximately 100 gallons used per person. This is
conservative estimate and includes all water uses such as bathing, sanitary, irrigation, etc.

Nitrogen Concentration in Precipitation

Average concentration. The Burbs models recommends using data from the closest weather station where
nitrogen tests were taken (BURBS). An average value of .75 mg/L was used in each of the Burbs models
run. This was derived from the National Atmospheric Deposition Program NTN Site NY96 - Cedar Beach,
Southold, New York. Concentration of nitrate (NO3) were given for the years 2004 through 2014, ranging
from .62 mg/L to .9 mg/l.

Nitrogen Concentration in Water Used

Average concentration in water used in homes (BURBS). A value of 1.30 mg/L was used when running
each of the models. This value was taken from the Suffolk County Water Authority (SCWA) 2014 Drinking
Water Quality Report – Distribution Area 20, p. 37.

Turf Fertilization Rate

Average yearly nitrogen application rate expected from residential turf (BURBS). Values for turf
fertilization rates were given for each of golf course areas (Greens, Tees, etc.) and residential development
were given as part of the proposed development plan by NP&V.

P.W. Grosser Consulting, Inc. • P.W. Grosser Consulting Engineer & Hydrogeologist, PC
630 Johnson Avenue, Suite 7 • Bohemia, NY 11716
PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com
New York, NY • Syracuse, NY • Seattle, WA • Shelton, CT

3

Fraction of Nitrogen Leached from Turf

The fraction of nitrogen applied from fertilizer, precipitation, etc. which leached to groundwater. The
Burbs model recommends 0.35 for sandy soil if clippings are removed, or 0.5 if clippings are left on turf.
These values are based on Long Island studies Hughes, Henry B.F. and K.S. Porter. 1983. Land Use and
Ground Water Quality in the Pine Barrens of Southampton. Center for Environmental Research, Cornell
University, Ithaca, N.Y. and Hughes, Henry B.F., J. Pike and K.S. Porter. 1985. Assessment of Ground-Water
Contamination by Nitrogen and Synthetic Organics in Two Water Districts in Nassau County, N.Y. Center
for Environmental Research, Cornell University, Ithaca, N.Y. The value of 0.50 was used for existing farm
lands and natural areas.
The fraction of nitrogen leached from turf for the fertilized golf course and residential areas for the
proposed development used was 0.1. The fraction of nitrogen leached from turf for the residential areas
for the as-of-right development used was 0.15. These conservative values are based upon research
presented in Nutrient Leaching Concerns in Turf Management, prepared by Dr. A. Marin Petrovic,
Associate Professor of Turfgrass Science, Cornell University, Ithaca, New York.

Fraction of Wastewater Nitrogen Lost as Gas

Fraction of nitrogen in wastewater which volatilizes or is converted to gaseous nitrogen through
denitrification. Roughly 0.5 under Long Island, New York conditions (BURBS [5]). The proposed
development will utilize advanced onsite wastewater treatment systems. Based upon the nitrogen
removal efficiency of these systems of 75%, a value of 0.75 was used for the proposed development. For
the as of right development a value of 0.5 was utilized since the as of right development will not utilize
advanced onsite wastewater treatment systems.

Fraction of Wastewater Removed by Sewer

The efficiency of sewer systems. If no sewers are present use 0 (BURBS). As described above, advanced
onsite wastewater treatment systems will be used as part of this development; therefore, a value of 0
was used for this parameter when running the Burbs models.

Nitrogen per Person in Wastewater

The average in the United States is 10 pounds per person per day (BURBS). This value was used when
running the Burbs models.

Nitrogen Removal Rate of Natural Land

The fraction of nitrogen in precipitation which is removed by natural land before the water is recharged.
Should be at least 90 percent (BURBS). Based upon the recommendations made by the Burbs parameter
description, a value of 0.9 was used when running the Burbs Model.

Nitrogen Removal from Golf Course Irrigation Well

One of the unique features of the proposed development is the utilization of the golf course irrigation
well to remove nitrogen laden groundwater from the Weesuck Creek watershed for use on the golf
course. Due to the nitrogen removal efficiency of managed golf course turf, the golf course is capable of
being utilized as a nitrogen treatment system.
As described in more detail later in this report, the nitrogen in the groundwater stems from the existing
agricultural lands northeast of the subject site on Lewis Road. Initial groundwater sampling indicated
nitrogen levels as high as 29 mg/L in the groundwater. Additionally, sampling of the SCWA well field on
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Spinney Road, indicated an average nitrogen concentration of 8.16 mg/L and a maximum of 15.16 mg/L.
Through the strategic siting of the irrigation well, the golf course can utilize the nitrogen laden
groundwater in it irrigation system to supplement its fertilizer application. Since the golf course turf is
highly efficient in removing nitrogen, with a conservative estimate of 10% of the applied nitrogen being
leached from the turf, the majority of the applied nitrogen will be removed.
To determine the amount of nitrogen removed from the groundwater by the irrigation well, PWGC
estimated that the proposed irrigation well will provide 20 million gallons of the required irrigation water
and the water will contain 15 mg/L of nitrogen. This results in 2,502 lbs/yr of nitrogen being removed from
the groundwater.

Summary of BURBS Model Results

As described above, PWGC utilized the BURBS model to estimate the nitrogen output from the existing
conditions, proposed development, and the as-of-right development. Both the anticipated and maximum
scenario were analyzed the results from both of the scenarios are shown in Table 1 and Table 2
respectively. The detailed model calculations are shown in Table 3 through Table 6, which are included
as Attachment A.
Table 1
Summary of Nitrogen Loading – Anticipated Occupancy Scenario

The modeling results indicate that without the proposed nitrogen reduction from the golf course irrigation
well, the proposed development is a less intense use than the existing conditions. Furthermore, with the
P.W. Grosser Consulting, Inc. • P.W. Grosser Consulting Engineer & Hydrogeologist, PC
630 Johnson Avenue, Suite 7 • Bohemia, NY 11716
PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com
New York, NY • Syracuse, NY • Seattle, WA • Shelton, CT

5

unique use of the nitrogen removing golf course irrigation well, advanced waste water treatment, and
lower overall residential occupancy rates, the proposed project has a net reduction in nitrogen of -1,183
lbs/yr. This net reduction represents a large environmental benefit to Weesuck Creek and Shinnecock Bay.
In comparison the as-of-right development recharges approximately 2.5 times the amount of nitrogen
than the proposed development without the use of the irrigation well.
Table 2
Summary of Nitrogen Loading – Maximum Occupancy Scenario

The modeling results indicate that with the potential maximum occupancy of the proposed development,
without the proposed nitrogen reduction from the golf course irrigation well, the proposed developments
nitrogen load is slightly more intense than the existing conditions. However, it is still less than the nitrogen
load form the maximum occupancy of the as-of-right development. Furthermore, with the unique use of
the nitrogen removing golf course irrigation well and advanced waste water treatment, the proposed
project has a net reduction in nitrogen of -920 lbs/yr. This net reduction still represents an environmental
benefit to Weesuck Creek and Shinnecock Bay. In comparison the as-of-right development recharges
approximately 2.3 times the amount of nitrogen than the proposed development without the use of the
irrigation well.
The strategic use of the irrigation well combined with the highly efficient golf course turf and the
anticipated occupancy provides the ability to mitigate the currently impacted groundwater. If the subject
property was left in its existing state the nitrogen in the groundwater would continue to Weesuck Creek
unmitigated and continue to degrade the water quality in the creek.
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Groundwater Modeling Analysis of Nitrogen Capture

A three-dimensional (3D) sub-regional numerical groundwater model was developed to analyze the
placement of a new irrigation well for The Hills in East Quogue golf resort. The purpose of the modeling
was to optimize the location of the well with respect to intercepting nitrogen laden groundwater
originating from farm fields just to the west of the proposed golf resort. Optimization was from both
horizontal and vertical standpoints with the idea being to capture as much nitrogen contaminated
groundwater as possible to help reduce the amount of nitrogen reaching Weesuck Creek.
The model was developed using Groundwater Vistas Version 6.78 by Environmental Simulations, Inc.
which is a finite difference method (FDM) based software program that utilizes the United States
Geological Survey (USGS) MODFLOW2000 modeling code. The model was constructed using the Suffolk
County groundwater model which was originally developed for the County by CDM in 2003 using a
proprietary software and modeling code and then later converted to a MODFLOW version and made
publicly available. The publicly available regional model was used as the basis for construction of the subregional model which essentially was a grid spacing refinement from 4,300 feet to 250 feet in the area of
study (northern boundary roughly Sunrise Highway, eastern boundary roughly Tiana Bay, southern
boundary Shinnecock Bay and the western boundary roughly the eastern end of Gabreski Airport). The
grid refinement was necessary for a higher localized degree of accuracy with regards to modeling well
capture zones and plotting particle trajectories. Figure 1 below depicts the sub-regional model study area
with respect to the eastern end of Long Island (study area indicated by magenta colored rectangular
shaped area in the lower left).

Figure 1 – Sub-Regional Model Location
Sub-regional model boundary conditions were created using constant head conditions at Weesuck Creek,
Tiana and Shinnecock Bays and general head conditions along parts of the northern and western
boundaries which approximates the local groundwater divide. The model was constructed vertically in
three layers to represent the Upper Glacial aquifer (top layer), the Magothy aquifer (middle layer) and the
Raritan Clay layer (bottom layer). Hydrogeologic properties, boundary conditions and other model inputs
(i.e., recharge values) were imported from the original regional Suffolk County model and verified using
available published USGS documents. Additionally, well pumping rates for local high capacity municipal
supply wells were obtained from the Suffolk County Water Authority (SCWA) and input into the model as
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well. The sub-regional model was calibrated using USGS groundwater elevation data from 1995, similar
to the regional Suffolk County model.
The calibration process involved creating calibration targets using USGS monitoring well water level data
at various locations and depths across the study area. Sensitivity analyses were carried out to assist in
adjusting aquifer parameters and model inputs to achieve an acceptable level of calibration. Automated
calibration procedures were also employed (Parameter Estimation or PEST) to aid and speed the process.
Recharge and hydraulic conductivities were found to be the most sensitive and critical parameters with
regards to model calibration. These values were optimized to achieve the highest degree of calibration
for the model (i.e., minimize the difference between the documented water levels at the calibration
targets and the model predicted water levels at those same locations, referred to as residuals). After
optimization the aquifer parameter and model input values were compared to USGS values and ranges
for the study area to ensure that reasonable values were still being used. Figure 2 below is an image of
the calibrated model showing the conditions in the Upper Glacial aquifer in the study area.

Figure 2 – Calibrated Model
The dark numbered lines in Figure 2 represent groundwater contours with the numerical values indicating
elevation of the water table in reference to mean sea level (NGVD 29), the blue colored areas represent
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boundary conditions and the light gray colored lines are the model grid with each square representing a
model cell (250 ft x 250 ft). The reddish colored alpha-numeric identifiers are calibration targets or USGS
monitoring wells. The blue text indicates SCWA supply wells.
Once the model was calibrated to acceptable levels of accuracy (all residuals were less than one foot, with
the average residual being -0.44 ft), optimization of the irrigation well location was started. The well was
located to maximize the interception of nitrogen laden groundwater (with concentrations of total
nitrogen reported as high as 29 mg/l) that discharges to Weesuck Creek and Shinnecock Bay and originates
from the farm fields immediately to the west of The Hills property.
Additionally, the existing SCWA well field on Spinney Road is also being impacted by the nitrogen from
the farm fields. The two shallow Upper Glacial wells, Spinney 1 and Spinney 2, are both experiencing
elevated levels of nitrogen while the deeper Magothy well, Spinney 3, is not yet observing detectable
levels of nitrogen. A fourth well, Spinney 4 is a new Magothy well that is scheduled to come on line
towards the end of 2015. The SCWA will abandon the two shallow wells and relocate them to the northern
end of the Hills property on land that would be donated to them should the Hills development be
permitted. The two remaining deep or Magothy SCWA wells at Spinney Road would ultimately over time
be subjected to nitrogen contamination.
The irrigation well placement was analyzed using particle tracks to represent flow pathways for nitrogen
contaminated groundwater and the extents of well capture zones. MODPATH was employed to analyze
and visualize the tracks. MODPATH is a particle-tracking post-processing model that computes threedimensional flow paths using output from groundwater-flow simulations based on MODLFOW, the U.S.
Geological Survey (USGS) finite-difference groundwater flow model. The program uses a semi-analytical
particle-tracking scheme that allows an analytical expression of a particle's flow path to be obtained within
each finite-difference grid cell. A particle's path is computed by tracking the particle from one cell to the
next until it reaches a boundary, an internal sink/source, or satisfies another termination criterion (i.e., a
certain time in the future or the past).
Particles were created and released at the water table beneath the farm fields and tracked in a forward
direction. The SCWA wells on Spinney Road were modified as such and remained constant as described
below for all modeling scenarios performed;
Spinney 1 – turned off, pumping rate set to 0 ft3/day (well was constructed in 1964 with a screened
interval of -25’ to -63’ AMSL) – relocated to northern end of Hills property and made active with an
annualized pumping rate of 64,102.5 ft3/day (333 gpm) screened in the Upper Glacial as per SCWA.
Spinney 2 - turned off, pumping rate set to 0 ft3/day (well was constructed in 1974 with a screened interval
of -69’ to -109’ AMSL) – relocated to northern end of Hills property and made active with an annualized
pumping rate of 64,102.5 ft3/day (333 gpm) screened in the Magothy as per SCWA.
Spinney 3 – well was active with an annualized pumping rate of 56,575.75 ft3/day (293.9 gpm) (well was
constructed in 2004 with a screened interval of -417’ to -478’ AMSL).
Spinney 4 - well was active with an annualized pumping rate of 56,575.75 ft3/day (293.9 gpm) (well
assumed constructed in 2015 with a screened interval of -417’ to -478’ AMSL).

P.W. Grosser Consulting, Inc. • P.W. Grosser Consulting Engineer & Hydrogeologist, PC
630 Johnson Avenue, Suite 7 • Bohemia, NY 11716
PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com
New York, NY • Syracuse, NY • Seattle, WA • Shelton, CT

9

The Hills irrigation well is estimated to need to supply 20 million gallons of water per year to meet the
irrigation needs of the site. Annualized this equates to a steady state or continuous pumping rate of 38
gpm [(20 x 106 gal/yr) x (1 yr/365 days) x (1 day/1,440 min) = 38 gpm]. A design or instantaneous pumping
rate of 300 gpm for the proposed well is estimated as follows:
(20 x 106 gal/yr) x (1 yr/6 months) x (1 month/30 days) x (1 day/8 hrs) x (1 hr/60 min) = 231.5 gpm
This value was rounded up to 300 gpm to account for additional watering needs, shorter watering cycles,
declines in well capacity/efficiency, possible future line losses and to provide a certain degree of spare
capacity.
The location and depth of the irrigation well were adjusted to ensure only groundwater that is flowing
from beneath the adjacent farm fields is captured and that nitrogen contaminated groundwater which is
assumed to originate at the water table is also being recovered by the irrigation well. The irrigation well
was input into the model pumping at a withdrawal rate of 300 gpm. The location and screened interval
were positioned through an iterative trial and error process to find the optimal location with regards to
nitrogen contaminated water interception. Lines of particles were used to track water flow paths and
delineate the well capture zone. After several iterations a shallow irrigation well positioned near the
southern end of The Hills property appeared to have the greatest influence on capturing shallow nitrogen
contaminated groundwater. Figure 3 below depicts the suggested area with the irrigation well noted in
blue as the “Hills”. Figure 3 is a steady state representation of pumping the aquifer at 300 gpm
continuously from the proposed irrigation well for an endless duration (this is not reality but rather an
instantaneous idealized snap shot). The arrowheads along the particle tracks are spaced 10 years apart
for time reference.
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Figure 3 – Hills Irrigation Well Location and Particle Tracks: Instantaneous Pumping Rate 300 gpm
Particle tracks are represented by redlines with arrowheads along the line indicating the direction of flow.
A row of particles was inserted upgradient of the proposed well location on the farmland property and
were allowed to track forward. The graphic clearly shows the proposed well position to be directly
upgradient from Weesuck Creek (denoted by the blue squares representing the boundary condition in the
lower right of Figure 3). It was here that the model predicted the irrigation well would provide the most
benefit to Weesuck Creek in terms of preventing nitrogen from reaching and entering the surface water
body (an estimated 2,500 lbs/yr of nitrogen would be removed from the aquifer by locating a 300 gpm
well at this position and operating it between May through October). Though it will obviously not prevent
all the nitrogen from the farmlands from reaching Weescuk Creek a pumping well in this location
operating at 300 gpm could have noticeable impact. Figure 3A below illustrates the predicted annualized
effect of the irrigation well (constant steady state pumping rate of 38 gpm, under this scenario the
20,000,000 gallons of water to be withdrawn from the aquifer are now modeled to be pumped
continuously throughout the entire year (20,000,000 gal/yr ÷ 365 day/yr ÷ 24 hr/day ÷ 60 min/hr = 38
gpm)). Though in the path of the nitrogen contaminated groundwater the capture zone of the irrigation
well is not as pronounced at 38 gpm. However it still has a subtle effect by causing the particles nearest
to the irrigation well to slight deflect towards it.

Figure 3A - Hills Irrigation Well Location and Particle Tracks: Annualized Pumping Rate 38 gpm
To substantiate this, the model was run with the same line of water table particles released without the
pumping well operating. Figure 4 below depicts this scenario.
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Figure 4 – Particle Tracks with the Hills Irrigation Well Not Pumping
As can be seen the entire row of particles reaches the creek without the irrigation well in their path to
intercept them and without any discernible deflection as seen in Figures 3 and 3A. It should also be noted
that from a three-dimensional perspective the particles when released anywhere across the farmland
migrate downward as they travel perpendicular to the groundwater contours and eventually start to
migrate back upwards as they near the creek. Thus the deeper Magothy SCWA wells on Spinney Road are
estimated to start experiencing increasing nitrogen levels after 20 to 25 years of operation. The Spinney
3 well went online in 2004, so based on the modeling results sometime between 2024 and 2029 is when
rising nitrogen levels are predicted to start being observed assuming the well has been and continues to
operate as reported by the SCWA at an annualized pumping rate of 293.9 gpm. Figure 5 depicts particles
that were released further upgradient yet still beneath the farmland area of the model and the particle
tracks change color as they travel between layers. Red denotes a particle when it is in the Upper Glacial
or layer 1 of the model and green indicates when a particle is in the Magothy or layer 2 of the model. The
arrowheads along the particle tracks are spaced 10 years apart for time reference.
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Figure 5 – Particle Tracks Traveling Between Layers
By comparing Figures 4 and 5 it can be seen that nitrogen that reaches the water table in the northwest
portion of the farmlands will travel deeper into the aquifer system while nitrogen reaching the water table
closer to Weesuck Creek will remain predominantly in the Upper Glacial aquifer. The proposed Hills
irrigation well in all the above figures is shown screened across the bottom 30 feet of the Upper Glacial
aquifer (approximately -80 ft to -110 ft AMSL). In Figure 3 particles released near the irrigation well
remain shallow and are captured by it. In Figure 5 particles released further upgradient of the irrigation
well travel below it and are not captured. Deciding at what depth to screen the well may come down to
where the greater levels of nitrogen contamination reside. As the deeper contamination is taking
considerably longer to reach the irrigation well and the longer and further it travels the more dilution is
occurring due to advection, dispersion and diffusion, the lower the concentrations are likely to be.
Therefore higher concentrations of nitrogen would be expected to be found in the Upper Glacial aquifer
as opposed to the Magothy. A vertical profile and test well would provide significantly more data to verify
this expectation and to help determine where to exactly screen the proposed Hills irrigation well for the
greatest effect with regards to nitrogen recovery.
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Conclusion and Recommendations
Three-dimensional sub-regional numerical groundwater modeling was used to optimize the location of
the proposed Hills irrigation well with regards to intercepting nitrogen contaminated groundwater
originating from farm fields to the west of the Hills property. The sub-regional model is a refined and
calibrated version of the Suffolk County regional groundwater model. A sub-regional model was created
for a higher degree of accuracy as only a very small portion of the County needed to be studied. Steady
state modeling runs were carried out using particle tracks to optimize the irrigation well location.
The model results predict that the most effective place to locate the proposed irrigation well is at the
southern end of the Hills property and directly upgradient hydraulically of Weesuck Creek (see Figures 3
thru 5). The model also estimates that screening the well across the bottom 30 feet of the Upper Glacial
aquifer will have the most influence with regards to intercepting the nitrogen contaminated groundwater.
A vertical profile and test well are recommended to be conducted to verify the modeling results and to
best determine where the greatest levels of nitrogen concentrations are at the proposed well location to
better delineate a screen zone for the well.
Additional Modeling for Second Proposed Hills Irrigation Well
A second Hills irrigation well is proposed to be added to provide a total irrigation supply of 35,000,000
gallons per year. The second well is proposed to supply 15,000,000 gallons per year with an estimated
peak pumping rate of 225 gpm. An annualized instantaneous pumping rate for the proposed second
irrigation well would then be 28.5 gpm (15,000,000 gal/yr ÷ 365 day/yr ÷ 24 hr/day ÷ 60 min/hr = 28.5
gpm). The two proposed Hills irrigation wells will withdraw the bulk of their combined estimated
35,000,000 gallons over the four month period between May and August from the Upper Glacial aquifer.
Thus if the pumpages are averaged out over a four month period the 20,000,000 gallon/year well then
sees a continuous pumping rate of 116 gpm while the 15,000,000 gallon/year well would experience a
pumping rate of 87 gpm.
To estimate the effects of the two proposed Hills irrigation wells under worst case conditions a transient
model spanning a twelve month period was developed and run. Worst case conditions were assumed to
have drought conditions occurring for the same four month period while the wells are in operation,
meaning no recharge between May and August. Two comparative cases are presented to illustrate the
effects the wells have, first is in the early part of the year before the wells are running and normal
precipitation and recharge are occurring, Figure 6 below presents this case. The second case is at the end
of August after four months of continuous pumping from the Hills irrigation wells and four consecutive
months of no recharge, Figure 7 below graphically depicts this case.
Comparing the two figures slight increases in drawdown are observed at the SCWA wells because of both
the temporary pumping of the Hills irrigation wells and the drought conditions over the four month
period. To further illustrate these predictions hydrographs were developed by creating monitoring wells
adjacent to the pumping wells. Figures 8 thru 10 are hydrographs plotted over the 12 month period the
transient model is simulated over. Figure 8 is a hydrograph at the proposed SCWA Glacial well and shows
that after four months of no recharge and pumping the Hills 2 irrigation well at 116 gpm an increased
drawdown of about 1/10 of a foot could be expected to be experienced. No regionally significant effect
on groundwater flow patterns or directions are observed either. Recovery or rebound of the water table
after the irrigation well pumping stops and recharge returns to normal happens relatively quickly with the
aquifer returning to within 0.03 ft of its previous position within 4 months following cessation of irrigation
well pumping (see Figure 8).
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Figures 9 and 10 are hydrographs for monitoring wells essentially located right at the two Hills irrigation
wells and situated in the Upper Glacial aquifer. Figure 9 is the hydrograph for the Hills 2 irrigation well or
the 15,000,000 gallon/year well located towards the north end of the site (see Figures 6 and 7 for well
location). This figure indicates that the well pumping at 87 gpm with no recharge for four straight months
creates a drawdown of a little over 0.5 feet right at the well. Recovery is similar to Figure 8 where after
four months following cessation of pumping and normal recharge the aquifer at this location returns to
within a few hundredths of a foot of its previous position.
Very similar conditions are predicted at the Hills irrigation well that will be providing 20,000,000
gallons/year. Figure 10 is the hydrograph for the southern Hills irrigation well that is sited to intercept
and capture nitrogen laden groundwater that is originating from beneath the farm fields to the west of
the Hills property (see Figures 6 and 7 for well location). After four months of continuous pumping and
no recharge a monitoring well situated adjacent to the Hills irrigation well and screened in the Upper
Glacial aquifer is predicted to experience approximately 0.70 feet of drawdown with the Hills irrigation
well pumping at 116 gpm. Following termination of pumping and return to normal recharge conditions
the hydrograph depicted in Figure 10 indicates that after four months the aquifer returns to within a few
hundredths of a foot of its pre-pumping position with respect to head in the Upper Glacial aquifer.
Pumping both Hills proposed irrigation wells constantly for four consecutive months while no recharge is
occurring will have only minor effects on groundwater conditions in terms of gradients and flow patterns.
Once pumping of the irrigation wells ceases and recharge rates return to normal or average conditions
the aquifer recovers relatively quickly (back to near pre-pumping, pre-drought conditions within a few
months).
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Figure 6 – Hills Irrigation Wells Off and Normal Recharge Occurring
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Figure 7 – Hills Irrigation Wells On and No Recharge Occurring
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Figure 8 – SCWA Glacial Well Hydrograph

Figure 9 - Hills Irrigation Well 2 Hydrograph
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Figure 10 – Hills Irrigation Well Hydrograph
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Attachment A
BURBS Model Results and Calculations
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Table 1
"The Hills"
Summary of Nitrogen Loading ‐ Anticiapted Occupancy Scenario

Summary Results
Nitrogen Sources (lbs N/yr)
Natural Land
Farms1
Golf Course2
Residential3
Sanitary Waste Water
Turf, Nat. Land, & Imp. Runoff

Total Nitrogen From Sources
Nitrogen Removal (lbs N/yr)
Irrigation Well4
Total Nitrogen Removed
Net Nitrogen
Additional Nitrogen To Watershed

Existing Conditions

Proposed Development (60
Day Occupancy)

As of Right Development
(75% Occupancy)

525
1,187
‐‐

348
15
688

372
‐‐
‐‐

‐‐

126

1,122

‐‐
1,712

143
1,319

1,734
3,228

‐‐
0
1,712
0

2,502
2,502
‐1,183
‐2,895

‐‐
0
3,228
1,516

Notes:
1
‐ Proposed development will convert land that would otherwise be used for agriculuture to natural land.
2
‐ Golf course greens will be lined with collection systems. Liners are assumed to be 50% efficient
3
‐ Residential developments will utilize advanced sanitary treatment systems.
4
‐ Mass of nitrogen pumped from irrigation well is based upon pumping 20‐MGY and 15‐mg N/L
Other PDD Assumptions:
‐ Bunkers were removed from natural land and calculated as an independent source of N.
With a 100% recharge rate and 0% N removal.
‐ Residential leaching and fertilizer application rates was matched to golf course leaching rate.
The water recharged from turf (PDD landscaped golf course areas and residential landscapes)
was considered to be closer to saturated, and therefore set to 75%.
‐ The result of this adjustment results a reduction in overal N concentration in groundwater
but no change in the total pounds nitrogen added to the aquifer.

Table 3
"The Hills"
Estimate of Nitrogen Loading
Existing Conditions and Proposed Development
Anticipated Occupancy Scenario
N Leached (lbs/acre/yr)

BURBS Inputs
Existing Conditions
Natural Land
North Parcel
South Parcel
Krake (61.26 acres less 2.64 acres farm area)
Parlato (101.91‐15.78 (agr.) ‐9.34 (exist. Roads))
Existing Roads (from exist. road abaondonment)
Total
Farms
Parlato Farm
Kracke Farm
Total
Grand Total

acreage

86.92
340.91
58.62
76.79
9.34
572.58
15.78
2.64
18.42
591.00

Golf Course ‐ Fertiliezed Areas
Greens (lines greens are considered to be 50% efficient)
Tees
Fairway
Rough
Total Fertilized Golf Course Area
Golf Course ‐ non‐Fertiliezed Areas
Bunkers (have no biological uptake of N and 100% recharge)
Native Areas
Ponds (holes 3,9, and 18)
Pond House
Maintenance Area
Total non‐Fertilized Golf Course Area
Total ‐ Golf Course
Residential Component (Residential Areas, Clubhoue Units, and Paved Areas)
6 Month
3 Month
→ 60 days (N&P est.)
35 days
Undisturbed Land (Remainging Natural or Converted)
North Parcel
Parlato Property (inc. abandoned roads)
Previously Cleared Area (to be returned to natural)
Project Grading and SCWA Well Field Site
Remaining Undeveloped Natural Land
Total Undisturbed Land
Former Farms Converted to Natural
Parlato Farm
Kracke Farm
Total Former Farms
Total Undisturbed Land + Former Farms
Grand Total

0.92

524.93

0.17

64.46

1,187.39
1,712.32

12.10
0.54

Total (lbs/yr)

N Conc.
(mg/L)

Average Persons
Per Dwelling

Number of
Dwellings

Housing
Density

Turf/Agriculture
Fertilzation Rate*

Fraction N Leached
from Turf

Turf

Natural Land

Waste
Water

Impervious
Runoff

Total

0.00

0.02

0.00

0.00

0.00

0.00

0.00

0.00

0.79

0.00

0.13

1.00

0.00

0.00

0.00

0.00

2.78

0.50

64.46

0.00

0.00

0.00

acreage

Fraction
Turf

N Leached (lbs/acre/yr)

2.62
3.62
35.00
36.76
78.00

1.00
1.00
1.00
1.00

0.00

2.30
10.57
4.52
0.39
1.64
17.12
95.12

Turf

Natural Land

Waste
Water

Impervious
Runoff

Total

0.10

5.84
11.67
11.67
5.15

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

5.84
11.67
11.67
5.15

15.29
42.26
408.60
189.29
655.45

0.73
1.46
1.46
0.64
1.05

0.00

0.00

0.00

7.99

0.00

0.00

7.99

18.39

0.75

0.00

0.00

0.00

0.00

0.80

0.00

0.00

0.80

13.69
687.52

0.15
0.89

118
118
118
118

2.97
2.97
2.97
2.97

1.00
1.00
1.00
1.00

0.10
0.10
0.10
0.10

1.34
1.34
1.34
1.34

0.41
0.41
0.41
0.41

9.64
4.82
3.17
2.22

1.84
1.84
1.84
1.84

13.22
8.40
6.75
5.81

525.97
334.30
268.65
231.09

1.63
1.11
0.92
0.80

0.00

0.00

0.00

0.00

0.50

0.00

0.80

0.00

0.00

0.80

348.05

0.15

0.00

0.00

0.00

0.00

0.50

0.00

0.80

0.00

0.00

0.80

14.73
362.78
1,318.96

0.15
0.15
0.32

Average Persons
Per Dwelling

Number of
Dwellings

Housing
Density

Turf Fertilzation Rate

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2.50
2.50
2.50
1.00

0.05

0.00

0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

39.78
39.78
39.78
39.78

0.26
0.26
0.26
0.26

0.23
0.23
0.23
0.23

1.25
0.63
0.41
0.29

86.92
86.13
25.06
4.6
232.67
435.38

0.00

0.00

0.00

0.00

15.78
2.64
18.42
453.80
588.70

N Conc.
(mg/L)

Fraction Impervious

BURBS Inputs
Proposed Development

Total (lbs/yr)

Fraction
Turf

Fraction Impervious

0.00
0.00

Fraction N Leached
from Turf

0.10
0.10

"The Hills"
Existing Conidtions - Natural Land
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.02
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.00
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.98
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Existing Conidtions - Natural Land
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.1
97%
0.8
86%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.7
3%
0.1
14%
TOTAL
23.8
0.9
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Existing Conditions - Farms
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
2.78
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
12.1
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Existing Conditions - Farms
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
23.5
100%
64.5
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
64.5
Nitrogen concentration in recharge

12.1

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Greens
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.50
0.05
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.7
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Greens
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
5.8
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
5.8
Nitrogen concentration in recharge

0.7

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Tees
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.50
0.10
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.5
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Tees
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
11.7
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
11.7
Nitrogen concentration in recharge

1.5

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Fairway
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.50
0.10
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.5
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Fairway
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
11.7
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
11.7
Nitrogen concentration in recharge

1.5

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Rough
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.6
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Rough
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
5.1
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
5.1
Nitrogen concentration in recharge

0.6

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Golf Course Areas (Bunkers)
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
0.00
47.00
0.10
1.00
100.00
0.75
1.30
0.00
0.00
0.50
0.00
10.00
0.00

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.8
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Golf Course Areas (Bunkers)
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
47.0
100%
8.0
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
47.0
8.0
Nitrogen concentration in recharge

0.8

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Non-Fertilized Golf Course Areas
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.00
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Non-Fertilized Golf Course Areas
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 6 Month Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
1.25
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
3.71
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.6
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 6 Month Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
26%
1.3
10%
Natural Land
12.0
33%
0.4
3%
Wastewater
5.0
14%
9.6
73%
Impervious Runoff
9.7
27%
1.8
14%
TOTAL
35.9
13.2
Nitrogen concentration in recharge

1.6

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 3 Month Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
0.63
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
1.85
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.1
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 3 Month Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
27%
1.3
16%
Natural Land
12.0
36%
0.4
5%
Wastewater
2.5
7%
4.8
57%
Impervious Runoff
9.7
29%
1.8
22%
TOTAL
33.4
8.4
Nitrogen concentration in recharge

1.1

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 60 Day Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
0.41
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
1.22
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.9
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 60 Day Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
28%
1.3
20%
Natural Land
12.0
37%
0.4
6%
Wastewater
1.6
5%
3.2
47%
Impervious Runoff
9.7
30%
1.8
27%
TOTAL
32.5
6.8
Nitrogen concentration in recharge

0.9

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 35 Day Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
0.29
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
0.86
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.8
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 35 Day Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
29%
1.3
23%
Natural Land
12.0
37%
0.4
7%
Wastewater
1.2
4%
2.2
38%
Impervious Runoff
9.7
30%
1.8
32%
TOTAL
32.0
5.8
Nitrogen concentration in recharge

0.8

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Proposed Development Natural Land
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Proposed Development Natural Land
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Farm Land Converted to Natural
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Farm Land Converted to Natural
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

Table 4
"The Hills"
Estimate of Nitrogen Loading
As‐of‐Right Development
Anticipated Occupancy Scenario

BURBS Inputs
As Of Right Development
Natural Land
Unused Existing Cleared Areas
50% Undisturbed Area on Developed Lots
Ponds
Dedicated Open Space
Total
Developed Area
118 Lots 50% Cleared
Clubs
Play Fields
Roads and Other Impervious Surfaces
Total
Grand Total

acreage

1.18
7.21
21.97
434.79
465.15
88.65
0.00
0.00
37.20
125.85
591.00

N Leached (lbs/acre/yr)
Total (lbs/yr)

N Conc.
(mg/L)

0.80

371.85

0.15

22.70

2,856.56
3,228.41

2.52
0.66

Fraction
Turf

Fraction Impervious

Average Persons
Per Dwelling

Number of
Dwellings

Housing
Density

Turf/Agriculture
Fertilzation Rate*

Fraction N Leached
from Turf

Turf

Natural Land

Waste
Water

Impervious
Runoff

Total

0.00

0.00

0.00

0.00

0.00

0.00

0.50

0.00

0.80

0.00

0.00

0.70

0.30

1.83

118.00

0.94

2.30

0.15

11.42

0.00

8.92

2.36

"The Hills"
As-of-Right Development - Natural Land
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
As-of-Right Development - Natural Land
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
As-of-Right Development - Residential
Anticipated Occupancy Scenario
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.70
0.30
1.83
0.94
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.30
0.15
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
1.72
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
2.5
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
As-of-Right Development - Residential
Anticipated Occupancy Scenario
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
24.8
63%
11.4
50%
Natural Land
0.0
0%
0.0
0%
Wastewater
2.3
6%
8.9
39%
Impervious Runoff
12.5
32%
2.4
10%
TOTAL
39.6
22.7
Nitrogen concentration in recharge

2.5

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

Table 2
"The Hills"
Summary of Nitrogen Loading ‐ Maximum Occupancy Scenario

Summary Results
Nitrogen Sources (lbs N/yr)
Natural Land
Farms1
Golf Course2
Residential3
Sanitary Waste Water
Turf, Nat. Land, & Imp. Runoff

Total Nitrogen From Sources
Nitrogen Removal (lbs N/yr)
Irrigation Well4
Total Nitrogen Removed
Net Nitrogen
Additional Nitrogen To Watershed

Existing Conditions

Proposed Development
(183 Day Occupancy)

As of Right Development
(100% Occupancy)

525
1,187
‐‐

348
15
688

372
‐‐
‐‐

‐‐

389

1,533

‐‐
1,712

143
1,582

1,734
3,639

‐‐
0
1,712
0

2,502
2,502
‐920
‐2,632

‐‐
0
3,639
1,927

Notes:
1
‐ Proposed development will convert land that would otherwise be used for agriculuture to natural land.
2
‐ Golf course greens will be lined with collection systems. Liners are assumed to be 50% efficient.
3
‐ Residential developments will utilize advanced sanitary treatment systems.
4
‐ Mass of nitrogen pumped from irrigation well is based upon pumping 20‐MGY and 15‐mg N/L
Other PDD Assumptions:
‐ Bunkers were removed from natural land and calculated as an independent source of N.
With a 100% recharge rate and 0% N removal.
‐ Residential leaching and fertilizer application rates was matched to golf course leaching rate.
The water recharged from turf (PDD landscaped golf course areas and residential landscapes)
was considered to be closer to saturated, and therefore set to 75%.
‐ The result of this adjustment results a reduction in overal N concentration in groundwater
but no change in the total pounds nitrogen added to the aquifer.

Table 5
"The Hills"
Estimate of Nitrogen Loading
Existing Conditions and Proposed Development
Maximum Occupancy Scenario
N Leached (lbs/acre/yr)

BURBS Inputs
Existing Conditions
Natural Land
North Parcel
South Parcel
Krake (61.26 acres less 2.64 acres farm area)
Parlato (101.91‐15.78 (agr.) ‐9.34 (exist. Roads))
Existing Roads (from exist. road abaondonment)
Total
Farms
Parlato Farm
Kracke Farm
Total
Grand Total

acreage

86.92
340.91
58.62
76.79
9.34
572.58
15.78
2.64
18.42
591.00

Golf Course ‐ Fertiliezed Areas
Greens (lines greens are considered to be 50% efficient)
Tees
Fairway
Rough
Total Fertilized Golf Course Area
Golf Course ‐ non‐Fertiliezed Areas
Bunkers (have no biological uptake of N and 100% recharge)
Native Areas
Ponds (holes 3,9, and 18)
Pond House
Maintenance Area
Total non‐Fertilized Golf Course Area
Total ‐ Golf Course
Residential Component (Residential Areas, Clubhoue Units, and Paved Areas)
→ 6 Months (183 Days)
3 Month
60 days (N&P est.)
35 days
Undisturbed Land (Remainging Natural or Converted)
North Parcel
Parlato Property (inc. abandoned roads)
Previously Cleared Area (to be returned to natural)
Project Grading and SCWA Well Field Site
Remaining Undeveloped Natural Land
Total Undisturbed Land
Former Farms Converted to Natural
Parlato Farm
Kracke Farm
Total Former Farms
Total Undisturbed Land + Former Farms
Grand Total

0.92

524.93

0.17

64.46

1,187.39
1,712.32

12.10
0.54

Total (lbs/yr)

N Conc.
(mg/L)

Average Persons
Per Dwelling

Number of
Dwellings

Housing
Density

Turf/Agriculture
Fertilzation Rate*

Fraction N Leached
from Turf

Turf

Natural Land

Waste
Water

Impervious
Runoff

Total

0.00

0.02

0.00

0.00

0.00

0.00

0.00

0.00

0.79

0.00

0.13

1.00

0.00

0.00

0.00

0.00

2.78

0.50

64.46

0.00

0.00

0.00

acreage

Fraction
Turf

N Leached (lbs/acre/yr)

2.62
3.62
35.00
36.76
78.00

1.00
1.00
1.00
1.00

0.00

2.30
10.57
4.52
0.39
1.64
17.12
95.12

Turf

Natural Land

Waste
Water

Impervious
Runoff

Total

0.10

5.84
11.67
11.67
5.15

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

5.84
11.67
11.67
5.15

15.29
42.26
408.60
189.29
655.45

0.73
1.46
1.46
0.64
1.05

0.00

0.00

0.00

7.99

0.00

0.00

7.99

18.39

0.75

0.00

0.00

0.00

0.00

0.80

0.00

0.00

0.80

13.69
687.52

0.15
0.89

118
118
118.00
118

2.97
2.97
2.97
2.97

1.00
1.00
1.00
1.00

0.10
0.10
0.10
0.10

1.34
1.34
1.34
1.34

0.41
0.41
0.41
0.41

9.79
4.82
3.17
2.22

1.84
1.84
1.84
1.84

13.38
8.40
6.75
5.81

532.11
334.30
268.65
231.09

1.64
1.11
0.92
0.80

0.00

0.00

0.00

0.00

0.50

0.00

0.80

0.00

0.00

0.80

348.05

0.15

0.00

0.00

0.00

0.00

0.50

0.00

0.80

0.00

0.00

0.80

14.73
362.78
1,582.41

0.15
0.15
0.32

Average Persons
Per Dwelling

Number of
Dwellings

Housing
Density

Turf Fertilzation Rate

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2.50
2.50
2.50
1.00

0.05

0.00

0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

39.78
39.78
39.78
39.78

0.26
0.26
0.26
0.26

0.23
0.23
0.23
0.23

1.27
0.63
0.41
0.29

86.92
86.13
25.06
4.6
232.67
435.38

0.00

0.00

0.00

0.00

15.78
2.64
18.42
453.80
588.70

N Conc.
(mg/L)

Fraction Impervious

BURBS Inputs
Proposed Development

Total (lbs/yr)

Fraction
Turf

Fraction Impervious

0.00
0.00

Fraction N Leached
from Turf

0.10
0.10

"The Hills"
Existing Conidtions - Natural Land
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.02
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.00
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.98
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Existing Conidtions - Natural Land
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.1
97%
0.8
86%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.7
3%
0.1
14%
TOTAL
23.8
0.9
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Existing Conditions - Farms
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
2.78
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
12.1
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Existing Conditions - Farms
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
23.5
100%
64.5
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
64.5
Nitrogen concentration in recharge

12.1

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Greens
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.50
0.05
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.7
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Greens
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
5.8
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
5.8
Nitrogen concentration in recharge

0.7

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Tees
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.50
0.10
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.5
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Tees
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
11.7
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
11.7
Nitrogen concentration in recharge

1.5

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Fairway
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.50
0.10
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.5
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Fairway
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
11.7
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
11.7
Nitrogen concentration in recharge

1.5

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Rough
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

1.00
0.00
0.00
0.00
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.6
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Rough
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
35.3
100%
5.1
100%
Natural Land
0.0
0%
0.0
0%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
35.3
5.1
Nitrogen concentration in recharge

0.6

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Golf Course Areas (Bunkers)
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
0.00
47.00
0.10
1.00
100.00
0.75
1.30
0.00
0.00
0.50
0.00
10.00
0.00

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.8
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Golf Course Areas (Bunkers)
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
47.0
100%
8.0
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
47.0
8.0
Nitrogen concentration in recharge

0.8

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Non-Fertilized Golf Course Areas
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.00
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Non-Fertilized Golf Course Areas
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 183 Day Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
1.27
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
3.77
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.6
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 183 Day Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
25%
1.3
10%
Natural Land
12.0
33%
0.4
3%
Wastewater
5.1
14%
9.8
73%
Impervious Runoff
9.7
27%
1.8
14%
TOTAL
35.9
13.4
Nitrogen concentration in recharge

1.6

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 3 Month Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
0.63
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
1.85
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
1.1
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 3 Month Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
27%
1.3
16%
Natural Land
12.0
36%
0.4
5%
Wastewater
2.5
7%
4.8
57%
Impervious Runoff
9.7
29%
1.8
22%
TOTAL
33.4
8.4
Nitrogen concentration in recharge

1.1

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 60 Day Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
0.41
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
1.22
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.9
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 60 Day Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
28%
1.3
20%
Natural Land
12.0
37%
0.4
6%
Wastewater
1.6
5%
3.2
47%
Impervious Runoff
9.7
30%
1.8
27%
TOTAL
32.5
6.8
Nitrogen concentration in recharge

0.9

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - 35 Day Residential Occupancy
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.26
0.23
0.29
2.97
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
1.00
0.10
0.75
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.51
0.86
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.8
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - 35 Day Residential Occupancy
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
9.2
29%
1.3
23%
Natural Land
12.0
37%
0.4
7%
Wastewater
1.2
4%
2.2
38%
Impervious Runoff
9.7
30%
1.8
32%
TOTAL
32.0
5.8
Nitrogen concentration in recharge

0.8

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Proposed Development Natural Land
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Proposed Development Natural Land
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
Proposed Development - Farm Land Converted to Natural
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
Proposed Development - Farm Land Converted to Natural
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

Table 3
"The Hills"
Estimate of Nitrogen Loading
As‐of‐Right Development

BURBS Inputs
As Of Right Development
Natural Land
Unused Existing Cleared Areas
50% Undisturbed Area on Developed Lots
Ponds
Dedicated Open Space
Total
Developed Area
118 Lots 50% Cleared
Clubs
Play Fields
Roads and Other Impervious Surfaces
Total
Grand Total

acreage

1.18
7.21
21.97
434.79
465.15
88.65
0.00
0.00
37.20
125.85
591.00

N Leached (lbs/acre/yr)
Total (lbs/yr)

N Conc.
(mg/L)

0.80

371.85

0.15

25.96

3,267.51
3,639.36

2.83
0.72

Fraction
Turf

Fraction Impervious

Average Persons
Per Dwelling

Number of
Dwellings

Housing
Density

Turf/Agriculture
Fertilzation Rate*

Fraction N Leached
from Turf

Turf

Natural Land

Waste
Water

Impervious
Runoff

Total

0.00

0.00

0.00

0.00

0.00

0.00

0.50

0.00

0.80

0.00

0.00

0.70

0.30

2.50

118.00

0.94

2.30

0.15

11.42

0.00

12.18

2.36

"The Hills"
As-of-Right Development - Natural Land
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.00
0.00
0.00
0.00
47.00
23.50
23.50
0.10
1.00
100.00
0.75
1.30
0.00
0.50
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

1.00
0.00
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
0.2
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
As-of-Right Development - Natural Land
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
0.0
0%
0.0
0%
Natural Land
23.5
100%
0.8
100%
Wastewater
0.0
0%
0.0
0%
Impervious Runoff
0.0
0%
0.0
0%
TOTAL
23.5
0.8
Nitrogen concentration in recharge

0.2

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

"The Hills"
As-of-Right Development - Residential
Maximum Occupancy Scenario
Welcome to BURBS
----------------A Lotus 1-2-3 spreadsheet for calculating the impact of residentia
development on the nitrate concentration in groundwater.
<<<< Center for Environmental Research, Cornell University >>>>
Ithaca, N.Y.
1985
There are 9 pages:
A
B
C
D E F G H I
J
1 +-----------------------------------------------+
Press the "Alt"
š
Welcome
š Instructions š Definitions š
key with one
š (you are here)š
<Alt> I
š
(3 pages)
š
letter
20 +---------------+---------------+
<Alt> D
š
to switch
š Parameters
š
Results
š
š
sections.
š
<Alt> P
š
<Alt> R
š
š
40 +---------------+---------------+
š
š Calculations š
š
š
Special
š
<Alt> C
š
š
š
Commands:
60 +---------------+
+---------------+
<Alt> W = results + parameters on split screen
š Bibliography š
<Alt> U = undo split screen
<Alt> G = graphs
+----<Alt> B----+
DATA - Enter a values for each parameter:
1. Fraction of land in turf
2. Fraction of land which is impervious
3. Average persons per dwelling
4. Housing density
5. Precipitation rate
6. Water recharged from turf
7. Water recharged from natural land
8. Evaporation from impervious surface
9. Runoff from impervious recharged
10. Home water use per person
11. Nitrogen concentration in precip.
12. Nitrogen concentration in water used
13. Turf fertilization rate
14. Fraction of nitrogen leached from turf
15. Fraction of wastewater N lost as gas
16. Wastewater fraction removed by Sewer
17. Nitrogen per person in wastewater
18. Nitrogen removal rate of natural land

0.70
0.30
2.50
0.94
47.00
35.25
23.50
0.10
1.00
100.00
0.75
1.30
2.30
0.15
0.50
0.00
10.00
0.90

fraction
fraction
people
dwellings/acre
inches/year
inches/year
inches/year
fraction
fraction
gallons/day
mg/l
mg/l
lbs/1000 sq ft
fraction
fraction
fraction
lbs/year
fraction

INTERMEDIATE CALCULATIONS
Fraction Natural Land
Population Density
Nitrogen addition from precipitation
N content of wastewater incl. water used

0.00
2.34
7.99
10.40

LABELS FOR GRAPH
Turf
Natural
Sewage
Runoff

Overall
Nitrate
Conc. =
2.8
mg / liter

people/acre
lbs/acre/year
lbs/person/year

"The Hills"
As-of-Right Development - Residential
Maximum Occupancy Scenario
INSTRUCTIONS
-----------It is assumed that you already know how to use Lotus 1-2-3.
This 1-2-3 spreadsheet is set up to calculate the amount of water and
nitrogen which will be recharged from a residential development.
It calculates loadings from wastewater, turf, natural land and runoff
from impervious surfaces.
You must enter values for all the parameters on the data page which
starts in cell A21. These parameters are defined and discussed on the
page to right of this one.
----->
If you are uncertain of the appropriate value to use for a
parameter, we suggest that you try several values in the range of
possible values. The numerical output from this model is only as
accurate as the parameters and assumptions and hence should be
interpreted carefully.
There are several predefined graphs which you can use.
This software is free to all owners of Lotus 1-2-3 and carries no
guarantee.
RESULTS:
WATER RECHARGED
NITROGEN LEACHED
-----------------------------percennt
lbs/acre/yyr percent
inches/yrr
---------------- -- ---------------Turf
24.8
61%
11.4
44%
Natural Land
0.0
0%
0.0
0%
Wastewater
3.2
8%
12.2
47%
Impervious Runoff
12.5
31%
2.4
9%
TOTAL
40.5
26.0
Nitrogen concentration in recharge

2.8

Graphs of the data can be accessed by typing <Alt> G.
Select a graph, then type "Q" to exit graph menu.

mg/l

" The Hi l l s"
As - of - Ri ght Dev el opment - Res i dent i al

1.
2.

3.
4.
5.
6.

7.

8.
9.

10.
11.

12.
13.
14.

15.

16.

17.
18.

Par amet er Def i ni t i ons
--------------------Fr ac t i on of l and i n t ur f - r ef er s t o ar ea mai nt aned as l awn,
mus t be bet ween 0 and 1.
Fr ac t i on of l and whi c h i s i mper v i ous - s um of r oof ar ea, dr i v eway s
and r oads ; mus t be bet ween 0 and 1. The f r ac t i on of l and i n nat ur al
v eget at i on i s c omput ed as 1 mi nus t he s um of f r ac t i on i n t ur f and
t he f r ac t i on i mper v i ous , t hus t he s um of t hes e 2 mus t be l es s t han 1.
Av er age per s ons per dwel l i ng - t he av er age number of peopl e l i v i ng i n
eac h hous e or dwel l i ng uni t .
Hous i ng dens i t y - t he number of dwel l i ng uni t s per ac r e.
Pr ec i pi t at i on r at e - t he annual av er age pr ec i pi t at i on i n i nc hes .
Wat er r ec har ged f r om t ur f - t he amount of wat er per uni t ar ea of t ur f
whi c h dr ai ns t o gr oundwat er . Thi s c an be c omput ed f r om a wat er budget
f or t he r oot z one. A 1- 2- 3 s pr eads heet i s av ai l abl e f or t hi s . [ 1]
Wat er r ec har ged f r om nat ur al l and - t he amount of wat er per uni t ar ea
of nat ur al of nat ur al v eget at i on whi c h dr ai ns t o gr oundwat er . Thi s
c an be c omput ed f r om a wat er budget .
Ev apor at i on f r om i mper v i ous s ur f ac e - t he f r ac t i on of pr ec i pi t at i on
f al l i ng on i mper v i ous s ur f ac e as s umed t o ev apor at e. Tr y 0. 10. [ 1]
Runof f f r om i mper v i ous r ec har ged - The f r ac t i on of t he r unof f whi c h
i s r ec har ged t hr ough r ec har ge bas i ns , ponds et c . Ev apor at i on i s
s ubt r ac t ed. Us e 0 her e i f s t or m s ewer s dr ai n al l r unof f t o s ur f ac e
wat er s .
Wat er us e per per s on - av er age i n- home us e of wat er . Tr y 44 gal l ons
per per s on per day . [ 2]
Ni t r ogen c onc ent r at i on i n pr ec i pi t at i on - av er age c onc ent r at i on,
Us e dat a f r om c l os es t weat her s t at i on wher e ni t r ogen t es t s wer e
done.
Ni t r ogen c onc ent r at i on i n wat er us ed - av er age c onc ent r at i on i n
wat er us ed i n homes .
Tur f f er t i l i z at i on r at e - av er age y ear l y ni t r ogen appl i c at i on r at e
ex pec t ed f or r es i dent i al t ur f .
Fr ac t i on of ni t r ogen l eac hed f r om t ur f - t he f r ac t i on of ni t r ogen
appl i ed f r om f er t i l i z er , pr ec i pi t at i on et c . whi c h l eac hes t o
gr oundwat er . For s andy s oi l t r y 0. 35 i f c l i ppi ngs ar e r emov ed, or
t r y 0. 5 i f c l i ppi ngs ar e l ef t on t ur f . Thes e v al ues ar e bas ed on
Long I s l and s t udi es [ 3] , [ 4] . For t i ght er s oi l s t he f r ac t i on l eac hed
wi l l pr obabl y be l es s .
Fr ac t i on of Was t ewat er N l os t as gas - f r ac t i on of ni t r ogen i n
was t ewat er whi c h v ol at i l i z es or i s c onv er t ed t o gas eous N t hr ough
deni t r i f i c at i on. Roughl y 0. 50 under Long I s l and, N. Y. c ondi t i ons . [ 5]
Thi s v al ue i s dependent on t emper at ur e and s oi l . War mer ar eas wi l l
pr obabl y hav e hi gher f r ac t i ons v ol at i l i z ed as wi l l ar eas wi t h
t i ght er s oi l s . Col der ar eas wi l l pr obabl y hav e l ower f r ac t i ons .
Var y t hi s wi del y i n y our s ens i t i v i t y anal y s i s . ( Per haps 0. 2 t o 0. 8)
Fr ac t i on of was t ewat er r emov ed by s ewer - ef f i c i enc y of s ewer . Tr y
0. 90 whi c h i s t o as s ume t hat 10% ex f i l t r at es f r om s ewer s . I f no
s ewer s ar e pr es ent us e 0. [ 4]
Ni t r ogen per per s on i n was t ewat er - t he av er age i n t he U. S. i s
10 l bs / per s on/ day . [ 2]
Ni t r ogen r emov al r at e of nat ur al l and - t he f r ac t i on of ni t r ogen i n
pr ec i pi t at i on whi c h i s r emov ed by nat ur al l and bef or e t he wat er i s
r ec har ged. Shoul d be at l eas t 90 per c ent . Tr y 95 per c ent f or
f or es t ed ar eas .

" The Hi l l s"
As - of - Ri ght Dev el opment - Res i dent i al

[ 1]

[ 2]
[ 3]

[ 4]

[ 5]

BI BLI OGRAPHY
-----------Mat her , J ohn R. 1979. The I nf l uenc e of Land- Us e Change on Wat er
Res our c es . Wat er Res our c es Cent er , Uni v er s i t y of Del awar e. Newar k ,
Del awar e.
Long I s l and Regi onal Pl anni ng Boar d. 1978. Long I s l and Compr ehens i v e
Was t e Tr eat ment Management Pl an ( 208 s t udy ) . Hauppauge, N. Y.
Hughes , Henr y B. F. and K. S. Por t er . 1983. Land Us e and Gr ound Wat er
Qual i t y i n t he Pi ne Bar r ens of Sout hampt on. Cent er f or Env i r onment al
Res ear c h, Cor nel l Uni v er s i t y , I t hac a, N. Y.
Hughes , Henr y B. F. , J . Pi k e and K. S. Por t er . 1985. As s es s ment of
Gr ound- Wat er Cont ami nat i on by Ni t r ogen and Sy nt het i c Or gani c s i n Two
Wat er Di s t r i c t s i n Nas s au Count y , N. Y. Cent er f or Env i r onment al
Res ear c h, Cor nel l Uni v er s i t y , I t hac a, N. Y.
Andr eol i , A. , R. Rey nol ds , N. Bar t i l uc c i and R. For gi one. 1977.
Pi l ot Pl ant St udy : Ni t r ogen Remov al i n a Modi f i ed Res i dent i al
Subs ur f ac e Di s pos al Sy s t em. Suf f ol k Count y Depar t ment of Heal t h
Ser v i c es , Hauppauge, N. Y.
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Paul W. Grosser, PhD, PE, President/CEO
PROFESSIONAL EXPERIENCE
PWGC:
25 years
Prior:
14 years

PROFILE

EDUCATION






PhD, Civil Engineering, Polytechnic Institute of
New York University, NY
ME & BE, Civil Engineering, Stevens Institute of
Technology, NJ
Professional Service Firm Leadership in Finance
for Small Business (Harvard Business School)
Diplomate, Academy
Engineers – (DEE)

of

Environmental

CERTIFICATIONS





Licensed Professional Engineer, NY, NJ, MD, IN,
NC, NH, MA, FL, WA
NJDEP-Certified
Investigation

UST

Closure,

Testing,

Certified Groundwater Professional (CGWP)

HONORS & AWARDS








NYSSPE - Engineer of the Year Award 2010
NYSSPE - Suffolk Chapter –
Engineer of the Year Award 2009
ACEC NY - Engineer of the Year Award 2006
ACEC NY - New Principal of the Year, 1988
Engineers Joint Committee, LI
- Achievement Award, 2001

















Paul is an active member in many national and regionally-based professional
societies and has been a major presence in the regional engineering community for
more than 30 years. An advocate for best practices in civil engineering, Dr. Grosser is
an avid supporter of value engineering and environmentally-oriented business
concepts (Smart Growth, Brownfields). His financial and intellectual contributions
play a vital role in local outreach programs, elevating environmentally-sound
management practices into one of Long Island’s top priorities. In his role as public
speaker, he promotes issues such as the importance of information exchange and
multi-level collaboration between professionals business and the community.

AREAS OF EXPERTISE & EXPERIENCE

Long Island Water Conference –
Golden Faucet Award

AFFILIATION



Dr. Grosser is a recognized authority in the fields of civil,
environmental, and geological engineering with an extensive
knowledge and valuable expertise with over 35 years in the industry. He is
responsible for the firm’s business and technical operations and has served as
principal on more than a thousand projects since he founded PWGC in 1990. Under
Dr. Grosser’s guidance, and drawing from his expertise, PWGC has established a
strong, solid reputation for providing quality environmental consulting and
engineering services to private, municipal, and federal clients. His realistic solutions
for engineering challenges in the public and private sector provide clients with
customized solutions for environmental challenges. His geographical area of
expertise is the NY Region, particularly the five New York boroughs and Long Island.

DEC Water Resources Management Advisory
Committee
External Advisory Board – Civil Engineering
Program – Stony Brook University
American Council of Engineering Companies
(ACEC) - Executive Committee Member 20102012
National Society of Professional Engineers
Fellow American Society of Civil Engineers

Sebonack Neck Holdings, LLP
Environmental Impact Statement – Under subcontract to GPI, Dr. Grosser prepared
the groundwater and surface water resources sections for the project’s EIS. The
project consists of an 18-hole golf course, clubhouse, dormitory, cottages and
associated structures. A critical issue was the potential nitrogen impacts on Cold
Spring pond and Peconic Bay. Dr. Grosser’s analysis included the modeling of
nitrogen from onsite sewage disposal and fertilization at the course. PWGC also
performed the design for water supply infrastructure, including water mains and
back-flow prevention devices.

Long Island Water Conference
American Geophysical Union
Life Member
Association

American

Water

Works

National Water Well Association
Riverhead Foundation for Marine Research &
Preservation - Board Member
Stevens Institute of Technology - Alumni
Environmental Committee
Water Environment Association
DEC Water Resources Management Advisory
Committee
American Council of Engineering Companies
(ACEC) - Executive Committee Member 20102012
Stevens Institute of Technology - Alumni
Environmental Committee
Water Environment Association

Harbor Links Golf Course Town of North Hempstead, NY
Golf Course Irrigation System – Under a subcontract to GPI, Dr. Grosser evaluated
alternatives for the supply of irrigation water to the Harbor Links Golf Course. The
three alternatives were (1) use of water from an existing pump and treat system at
the adjacent landfill, (2) use of stormwater, on site supply wells, (3) use of ponds as
a source of groundwater and public water supply. Dr. Grosser recommended that
the primary source of water be from the landfill pump and treat system after
treatment to near drinking water standards and discharge to a detention pond.
NYC Department of Parks and Recreation, NY
Engineering Report, Groundwater Supply for NYC Parks, Pools, and Golf Courses Dr. Grosser was the project manager for investigating the feasibility of groundwater
use to supply various parks facilities throughout New York City during drought
periods. His study identified potential well yields in various locations and provided
water quality forecasts.
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Paul W. Grosser, PhD, PE, President
Water Conservation Project Golf Course Reconstruction, Bronx, Staten Island, Brooklyn, and Queens, NY – Dr. Grosser
worked closely with the NYC PDR and contractors on the new lake designs, which included contours, elevations, inlet and
filter well details. He provided consulting and engineering services for the new well installations, such as well design
preparation and specifications, wetlands issues, existing well tests, and pond modifications for 12 golf courses in the 4
boroughs.
Groundwater Feasibility Study (FS) & Engineering Designs for NYC Parks, Pools, and Golf Courses – Dr. Grosser completed
a FS on utilizing groundwater of NY City pools and golf courses to reduce their dependency on public water. Next, he
conferred with local park administrators and conservancy staff members to determine project requirements and
constraints as follows: All installations were required to be underground and out of sight, operate with minimal
maintenance, and meet the highest aesthetic standards. Based on the FS results and client’s objective, Dr. Grosser prepared
the designs for irrigation wells and relating structures, mechanical, electrical, and piping systems for Central Park
(conservatory gardens, strawberry fields, and tennis court areas), Prospect Park, Van Cortland Park, Flushing Meadows
Park, Silver Lake Park, and Clove Lake Park.
IBM, Sands Point, NY
Water Supply Investigation & Project Management – Dr. Grosser prepared an independent analysis of how up-zoning the
property using data on water use of nearby golf courses and clusters of dense single-family dwellings. Highlights on the
project included an analysis of groundwater quality and quantity impacts, and an engineering and hydrogeologic report to
support a well permit application. He also managed community relations for IBM, and raised public awareness of the
project at hand.
Colonial Springs Golf Course, Farmingdale, NY
Designs, Soil Condition Evaluation for Golf Course Plan - Based on Dr. Grosser’s design and evaluation of the 225-acre
project, PWGC selected and installed a liner for a 12.5-acre lake, prepared details for foundations and floor slabs for
housing structures, and electrical and mechanical designs of the irrigation pump station.

Water Resource Management
Ross School, East Hampton, NY
Campus Master Plan -EIS, Draft EIS, Geothermal Well Design & Construction Management - PWGC prepared a
comprehensive project plan, design, and start-up strategy in collaboration with other team consultants, regulatory
agencies, utility companies, and regional planners. Dr. Grosser managed all water resource issues of the site’s development
and the integration of an ecologically engineered sewage treatment to minimize potential of impacts on nearby
environment from the present and anticipated campus population’s water use/re-use. He identified overall impacts on the
Town of East Hampton (cultural, socio-economic & quality of life) for the DEIS, led research, analysis, and planning
pertaining to water supply, wastewater, irrigation/drainage, turf & integrated pest Management (IPM), and consulted the
client on geologic/hydrogeologic aspects, and hazardous materials storage, handling & disposal. In addition, he
documented findings and evaluation of various sewage treatments methods that met the client’s environmental objectives.
As part of the EIS, he researched alternatives to minimize potential impacts on the South Fork groundwater quality,
reviewed and oversaw the preparation of designs for to the installation of several geothermal wells and construction of
playing fields and recreational facilities.
Department of Public Works, Nassau County, NY
Master Water Supply Plan - Dr. Grosser was responsible for writing the Nassau County Master Water Supply Plan that
included an evaluation of the permissive sustained yield of the aquifers utilizing the USGS three-dimensional groundwater
model of L.I. He identified areas of groundwater contamination and performed trend analysis of water quality data for
majority of the wells. The study investigated various water supply alternatives available to Nassau County to meet its needs.
Benjamin/Beechwood Developers, Far Rockaway, NY
Arverne Urban Renewal Area (URA) Stormwater Management - PWGC advised the client that a detailed analysis of the
impacts on the basin was necessary because the URA drains into the Barbadoes Basin. The initial analysis presented in the
DEIS only compared average runoff quantities and nitrogen loadings, without considering tidal flushing from Jamaica
P.W. Grosser Consulting • 630 Johnson Avenue, Suite 7 • Bohemia, NY 11716
PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com
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Paul W. Grosser, PhD, PE, President
Bay and the impact of storm events. PWGC addressed these two issues and investigated additional remedial measures. Dr.
Grosser oversaw the submittal of the DEIS to the appropriate NYC authorities for review, including the Department of
Housing Preservation and Development (NYCHPD). After PWGC had addressed HPD’s and other relevant parties’ comments
and updated the DEIS accordingly, the DEIS was approved as the Final EIS.
Water Authority of Great Neck North (WAGNN), NY
Subsurface Investigation, WAGNN Well Fields/Impact Investigation of Proposed Great Neck North Wells – Dr. Grosser
served as consultant to evaluate the affect on surrounding wells, provided expert testimony and prepared an aquifer
management plan to identify the most effective way to manage the groundwater resources of the service area. These
resources were threatened by saltwater intrusion and the management plant alleviated this threat.
Town of Southampton, Suffolk County, NY
Critical Wildlands & Groundwater Protection Study
In collaboration with AKRF, Inc, Dr. Grosser designed and conducted a case study to institute a land use plan for a largely
undeveloped area on the South Fork of Long Island. To evaluate the impact of mounting development pressure on local
ground water quality, he used the BURB’s model; to depict the relation between housing density and ground water quality.
His findings showed that for low-density housing (greater than five acre/unit) fertilizer use and amount of cleared area
were critical in controlling nitrogen concentrations in groundwater. To allow development with the nitrogen loading
constraints, Dr. Grosser recommended to up-zone and restrict clearings and turf.
U.S. Army Corps of Engineers, NY
Brooklyn/Queens Aquifer Study – Managed project to evaluate the potential use of aquifers located beneath Brooklyn
and Queens for water supply to the City of New York. His recommendations included recharging the aquifers during
periods of excess reservoir water and using them for supply during drought periods.NYC Department of Parks and
Recreation, NY
Small Capacity Irrigation Wells Design, Staten Island, Manhattan, Bronx – Dr. Grosser served as the principal in charge of
this project to develop small capacity irrigation wells in selected locations within three boroughs. These included over
burden wells in Staten Island, and southern Manhattan and bedrock wells in Manhattan and the Bronx.
Nassau County Planning Dept., Long Island, NY
Redevelopment Study – Dr. Grosser was project principal for the two-fold planning project to study current water supply
availability and wastewater. He evaluated different development scenarios and resulting environmental impacts from the
proposed redevelopment at the Northrop Grumman site in Bethpage, NY.

Groundwater Remediation
Brookhaven National Laboratory, Upton, NY
Engineering & Environmental Services - Dr. Grosser works closely with PWGC hydrogeologist and engineering teams to
conduct groundwater/soil investigations, remedial actions and the preparation of engineering designs and specifications.
He has been providing services to BNL for over 20 years.
Minmilt Realty, Farmingdale, NY
Remedial Investigation/Feasibility Study (RI/FS) – Dr. Grosser served as principal-in-charge for an RI/FS to determine the
source and extent of soil and groundwater contamination beneath the site. Dr. Grosser reviewed the final design of a pump
and treat system installed as an interim remedial measure, the system is operating successfully to date. In addition, Dr.
Grosser supervised an extensive fate and transport evaluation for Minmilt, to attest that an off-site investigation was not
necessary.
Dutchess Terminal, Poughkeepsie, NY
Hydrogeologic Investigation & Remediation Strategy Analysis – In order to determine the sources of contamination and
assess the effectiveness of a groundwater remediation system, Dr. Grosser conducted an investigation to identify the
spilled product from five different bulk-oil storage companies. Throughout the petroleum spill investigation, Dr. Grosser
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served as liaison to NYSDEC. Based on the findings of his investigation, NYSDEC identified potential responsible parties and
obtained cost recovery.
North Sea Landfill, Town of Southampton, NY
Assessment Study – As principal in-charge, he supervised data research and evaluation of the generation, collection and
removal of leachate at the landfill. He guided the PWGC project manager in evaluating data obtained from gas monitoring
wells to determine possible areas of concern.

Water Supply & Treatment
Riverhead Water District Expansion (RWD), Riverhead, NY
Master Plan Design – Dr. Grosser designed the master plan to increase RWD’s service area and connect a number of
existing suppliers along Sound Avenue to Wildwood State Park and Wading River. RWD followed his strategy and
implemented his designs for the construction of storage facilities and wells. He directed the design process and oversaw the
installation of wells, storage facilities, and water main installation. Consequently, local residents gain access to safe drinking
water.
Brentwood Water District, Town of Islip, NY
Water Supply Design – Dr. Grosser as principal-in-charge for developing a cost-effective design to prevent contamination in
two Brentwood water supply wells. To mitigate the contamination investigation’s findings, which revealed a potential for
volatile organic compounds (VOC) and nitrate contamination, he designed and implemented an air stripper that includes a
2,600 gpm air-stripping tower and 100,000 gallon clear well.
Hampton Bays Water District, Town of Southampton, NY
Master Water Plan – Dr. Grosser as principal-in-charge for the major water study to bring the district into the 21st century.
His contributions to the Master Water Plan were advisory, as well as review of existing water supply wells, storage facilities
and water distribution system, and analysis of needs with respect to projected water demands and initiation of Hampton
Bays Water District towards a comprehensive Geographic Information System.

Wastewater Treatment
Village of Sag Harbor, NY
Municipal Sewage Treatment Plant Engineer of Record – Dr. Grosser acts as the Village Engineer directing engineering for
the Village’s municipal sewage treatment plant (a sequential batch reactor (SBR) with a peak design flow of 250,000 gpd).
He coordinates on-call technical support to plant operators in troubleshooting operational and process problems, plant
effluent data reviews, flow and effluent quality conditions analyses. He also reviewed application for expansion of the
sewer district and design services on an as needed basis. In addition, he is responsible for site plan reviews for development
in the Village and design of Village improvement projects.
Montauk Yacht Club - Montauk, NY
Sewage Treatment Plant & Site Planning – Dr. Grosser oversaw the Natural Resources Special Permit (NRSP) application,
required by the Town of East Hampton, as well as the drawings to comply with conditions of the site; mainly its close
proximity to a wetlands area, poor soil conditions, and high groundwater table. He oversaw the drawings, construction
plans and site designs for a Sewage Treatment Plant (Sequenced Batch Reactor technology for secondary treatment and
nitrogen removal) and a water-supply system compliant with the Suffolk County Department of Health Services (SCDHS)
and the Water Authority (SCWA) regulations. The system features RPZs, water meters, water mains, service connections,
valves, hydrants, and related water services.
Southampton College, Southampton, NY
Sewage Treatment Alternatives Evaluation – Dr. Grosser directed the preparation of an engineering report for
Southampton College to evaluate various sewage treatment alternatives capable to meet the demands of the existing
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campus and a possible expansion. Knowing the campus’ area of location intimately, he led the research of ecologically
engineered sewage treatment systems (Living Machines®, Solar Aquatics®, and Ocean Arks®) to determine their suitability.
He coordinated with the Suffolk County Department of Health Services regarding acceptance and computed estimated
sanitary flow numbers based on County sanitary code requirements. Dr. Grosser worked with PWGC Senior Engineers to
design the conceptual layout of sewage treatment locations and associated sewage collection systems and to develop and
cost out various viable alternatives. In addition, he provided expert recommendations that were included in the report.

Vulnerability Analysis
North Shore LIJ Health Systems, Various Hospitals, NY
Vulnerability Analysis – Dr. Grosser worked on a dedicated team to develop a vulnerability analysis for the Staten Island
University Hospitals to determine the areas of the Hospitals which may be vulnerable during a natural hazard event (such as
a hurricane or flood).

Risk Assessment
Clarkstown Landfill, Clarkstown, NY
Ecological Risk Evaluation - Dr. Grosser conducted a detailed quantitative ecological risk assessment to determine risk
associated with environmental exposure to landfill stressors. An analytical model was employed to convert contaminant
concentrations to exposure of three representative species of animals. The species were selected to represent different
wetland and upland ecological communities present at the site. Ecological hazard indices were calculated to evaluate risks
and impacts.
Minmilt Realty, Farmingdale, NY
Superfund Risk Assessment – Dr. Grosser served as principal-in-charge for an RI/FS to determine the source and extent of
soil and groundwater contamination beneath the site. Dr. Grosser supervised an extensive fate and transport evaluation
for Minmilt to satisfy Superfund exposure assessment requirements. Hazard identification, exposure assessment, toxicity
assessment, and risk characterization were performed to generate a preliminary risk assessment report. In addition, Dr.
Grosser reviewed the final design of a pump and treat system installed as an interim remedial measure - the system is
operating successfully to date.

EXPERT WITNESS TESTIMONY & DEPOSITIONS
•
•
•
•
•

•
•
•
•

Deepdale Golf Course vs. Village of North Hills
Village of Sag Harbor, NY - KeySpan Manufactured Gas Site
Land Air Water Environmental Services, Inc, Riverhead Supreme Court, NY -Well Drilling Techniques, Soil
Conditions, Dewater Excavation Ability
Mill Neck; Nassau County Supreme Court, NY - Property Flooding from Inadequate Drainage Channel Maintenance
Village of Bayville, NY – Compliance Issues with a Village-Operated Well

Town of Huntington, NY - NYSDEC Hearings on the Town Landfills’ Leachate, Fate & Transport
Duchess Docks, Poughkeepsie, NY - Petroleum Spills Cost Recovery
Attorney General, NYSDEC -Appropriateness of Remedial Techniques & Design at Gasoline Spill from Gas Station,
Ridge, NY
100 Oser Avenue, Hauppauge, NY – Groundwater Contamination Evaluation
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PREVIOUS EXPERIENCE
Suffolk County Department of Health Services
Asst Public Health Engineer Dr. Grosser developed computer programs to optimize recording & analysis of water quality
data, trends, plot data, and to perform multiple regression analyses. Achievements: Staff engineer on the Nassau-Suffolk
208 Study, managed project review, virus studies, groundwater modeling and, in particular, trace organic research. To date,
Long Island’s engineers still use the study to evaluate water resources.
H2M Group
Vice President, Hydrogeology/Water Supply Division; Director of Water Resources/Hydrogeology; Project
Manager/Engineer –Dr. Grosser prepared water resources planning reports for a number of Long Island towns and water
districts to identify potential areas of groundwater development as well as sources of contamination of water supply wells
designed/developed plans & specifications for water supply, and treatment facilities (ie: wells, pump stations,
elevated/ground storage tanks, auxiliary engines, well, and pump). Investigated available water supply alternatives to meet
the Nassau County needs. Created/managed 3 technical sections (Water Supply Treatment, Water Distribution,
Hydrogeology) with a 20+ staff, $3.3 million revenue for 1988 and $4.6 million for 1989. Advised on technical challenges,
and was in charge of quality control for business as well as environmental engineering processes Initiated marketing, client
and project care programs to enhance H2M’s Client Relationship Management. Outstanding project – Development &
planning of the Nassau County Water Supply Plan for the NCDPW. Evaluated the permissive sustained yield of the aquifers,
utilizing the USGS three-dimensional groundwater model of Long Island Enabled the identification of groundwater
contamination and analysis of water quality trends for many regional wells

PUBLICATIONS & PRESENTATIONS
Land Use Planning for Groundwater Protection (Case study, Land Use Plan Establishment for largely undeveloped area on
the South Fork, Long Island, Southampton, NY, Presentation (co-author Robert White, VP, AKRF) NY Water Environment
Assoc., 06/04)
Relationship between Land Use Planning & Groundwater Quality (Presentation, LIAG Meeting, Lake Grove, NY, 10/01)
Regulation of Storage Tanks in NY (NY Environmental Law and Management Update 2000, ABS Group Inc, Melville, NY,
10/01)
Water Pollution Control in NY (NY Environmental Law and Management Update 2000, ABS Group Inc., Melville, NY, 10/00)
Water Treatment Methods to Meet New Volatile Organic Water Quality Standards (NY & New England AWWA, MA Spring
89)
Use of Granular Activated Carbon Filters for the Removal of Pesticides from Ground Water (Presentation, 3rd
Groundwater Technology Meeting 09/87, Published: Pollution, Risk Assessment & Remediation in Groundwater Systems
(ed Khanbilvardi/Fillos))
Determination of Groundwater Sampling Frequencies through Bayesian Decision Theory Civil Engineering Systems, Vol. 2,
No. 4, 10/85
Selection of Cost-Effective Organic Removal Systems for Water Supply (Presentation with S. McLendon, J. Molloy, ASCE
National Conference on Environmental Engineering, MA, 1985)
Use of Groundwater Modeling in the Selection of Water Treatment Alternatives (ASCE Specialty Conference, Computer
Applications in Water Resources, NY, 06/85)
A One-Dimensional Mathematical Model of Virus Transport (2nd Int’l Conference, Groundwater Quality Research, OK,
03/84)
Application of Groundwater Models to the Identification of Contaminant Sources (NWWA Conference, Practical
Applications of Groundwater Models, OH, 08/84)
Design of Groundwater Monitoring Systems at Hazardous Waste Disposal Sites (Spill Control and Hazardous Waste
Conference, CT, 09/83)
A Rational Approach to the Design of Groundwater Monitoring Systems, Using Bayesian Decision Theory (NWWA, OH,
05/83)
Design of High Capacity Public Water Supply Wells in Contaminated Aquifer Systems (ASCE Nat’l Conference, FL, 03/1983)
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MODELING EXPERIENCE
VIRALT
Southampton Hospital, East Hampton, NY -Evaluated potential impact on public water supply wells from medical waste
viruses
PLASM Prickett Lonnquist Aquifer Simulation Model
Hampton Bays Water District, Hampton Bays, NY - Water distribution system design & analysis, impact analysis of public
water supply wells installation on the Sears Bellows Pond water levels

PROFESSIONAL TEACHING

Polytechnic University, CUNY, NY
Cooper Union, NY
Adelphi University, NY
Hofstra University, NY

Groundwater Hydrology & Pollution, Water Resources
Modeling, Geochemistry,Flow Through Porous Media,
Analysis of Stream/Estuary Pollution, Fluid Mechanics,
Hydraulic Problems, Geostatistics, Hydraulics & Hydrology,
PE Review Course

COMMUNITY ACTIVISM
Director, PWGC Students & Young Professionals Program (features scholarship, students on the job, internship
opportunities) Advocate for Institutional and Associations in their efforts to promote and educate about sustainable
environmental and engineering solutions to the public, business and government sector.

AWARDS
Long Island Business News – Outstanding CEO Award 2015
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PROFESSIONAL EXPERIENCE
PWGC:
22 years

PROFILE

EDUCATION

An environmental engineering professional for more than 20
years, Mr. Boyce has an impressive portfolio of successful project
strategies, designs, management and execution. He is an expert in providing commercial,
public and private clients with targeted analyses, designs, modeling services, investigations,
master planning development, construction oversight and regulatory as well as
sustainability consulting.




MS,
Environmental
Engineering,
Polytechnic University, NY
BS, Civil Engineering, SUNY Buffalo, NY

PROFESSIONAL CERTIFICATION/TRAINING





Professional Engineer, NYS
BNL Radiological Worker I & III
OSHA HAZWOPER
1910.120)

40-hr

(29CRR

AREAS OF EXPERTISE







Water Resource/Supply Design
Civil Site Design

Mr. Boyce creates customized structural, mechanical, civil/environmental designs,
implementation strategies and ultimately, management plans. His thorough knowledge of
regulatory issues and his dedication to sustainable engineering solutions provides clients
with invaluable guidance and effective tools to establish, and implement, long-term
strategies based on facts.

Remedial System Design
Geothermal Systems
Groundwater Hydrology

AFFILIATIONS









American Society of Civil Engineers
(ASCE)
NYS Society of Professional Engineers
(Suffolk County Chapter)
American Council
Companies (ACEC)
Long Island
Association

of

Professional

Engineering
Geologists

American Water Works Association
(AWWA)
National
(NGWA)

Groundwater

Association

International Ground Source Heat Pump
Association (IGSHPA)

HONORS AND AWARDS





His experience covers a broad spectrum of remediation designs and techniques, such as
combining institutional controls and engineered systems to create workable, cost-effective
solutions. Mr. Boyce looks beyond the obvious to determine whether new natural
techniques will achieve the client’s long-term plans, limit future liability and have the least
impact on overall operations. He assists clients with choosing conventional technologies
and implementing them for use to their fullest capacity.

Platinum Award, C. W. Post College
Campus Geothermal System, ACEC New
York 2009 Engineering Excellence Award
ACEC, NY, 2005 New Principal of the
Year
NYSSPE Suffolk Chapter, 2006 Young
Engineer of the Year

Mr. Boyce is an expert on all aspects relevant to Geothermal Wells - from the planning stage
through to system start up and operation. He assists clients with selecting the appropriate
system and location, assessing a given system’s feasibility in terms of the client’s objectives,
preparing designs in accordance with regulatory requirements, managing the system’s
construction and coordinating its startup.
Mr. Boyce has earned a reputation with clients and within the industry for his vast hands-on
experience in assessing feasibility of existing systems and providing financially sound
modifications for possible improvements.

NOTABLE PROJECTS
Suffolk County Department of Public Works, NY
West Sayville Golf Course, Sanitary System Improvements – Mr. Boyce oversaw
construction phases through completion including, supervised design, development of
permitting, bidding and administrative buildings sub‐surface sanitary disposal system.

Pinelawn Memorial Park, Farmingdale, NY
Colonial Springs Golf Course Irrigation Well System Design & Construction – Mr. Boyce
designed and supervised the installation of a new system for the new 18‐hole golf course.
The system, comprised of two groundwater supply wells, a 12‐acre storage lake, booster
pumping station, and distribution piping, has been running smoothly since start‐up.

Water Resource Management
Ross School, East Hampton, NY
Master Planning & Campus Design ‐ Mr. Boyce provided civil engineering design services to
develop a master plan for the private school campus, which was to be ”one of a kind”,
transforming the school into a state of the art learning institution, situated in a rural,
wooded groundwater recharge area.
Civil Engineering Services ‐ Civil engineering and consulting were provided for grading,
drainage, utility layout, roadways, parking, site lighting, athletic playing fields, irrigation,
water supply, sanitary, wastewater collection, and open loop geothermal heating/cooling
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water systems. Throughout the project, Mr. Boyce collaborated with other project consultants, foremost planners, architects, landscape
architects, MEP engineers, surveyors, contractors, the construction manager and the school administration. He oversaw and participated
in the conceptualization and preliminary design of the campus’ proposed layout, which included eco‐friendly engineering designs
consulting/development and integration of civil engineering design aspects with other important features such as academic programs,
architecture, landscaping and pedestrian walkways.
Environmental Engineering Services ‐ The campus was to be as green as possible utilizing available eco‐friendly technologies for the most
environmentally sensitive and appealing design. The campus’ sensitive environmental location as well as sanitary density issues required
a sewage treatment plant. Mr. Boyce investigated and evaluated different sewage treatment technologies capable to meet the school’s
projected needs functionally, aesthetically and academically. Mr. Boyce took into consideration some sustainability goals and be in
compliance with regulatory requirements.
Environmental Consulting/Conceptual Design Services After researching the latest sewage treatment technologies, Mr. Boyce
recommended to the master planning team and school administration a wastewater treatment system that naturally treats sewage and
industrial waste to re‐use quality that met the Master Plan goals: aesthetics, economic/environmental advantages and well below
regulatory discharge standards. The panel accepted his recommendation and he created conceptualized layouts, sited for possible plant
locations and designed a preliminary ecologically engineered sewage collection system.
Geothermal Well System Design – Mr. Boyce managed the site assessment, design, construction oversight and preparation of O&M
manuals for the systems, and conducted a feasibility study of using open‐loop geothermal systems to heat and cool two of the school’s
most prominent buildings ‐ The Center for Well Being (Bldg 5) and the Media Pavilion (Bldg 2). He researched local hydrogeological and
groundwater quality conditions and analyzed the effects of required flow rates on a nearby Suffolk County Water Authority (SCWA) well
field. Mr. Boyce employed Groundwater Vistas by ESI, to create a detailed 3‐dimensional model for the area. His analysis illustrated the
potential effects of supply and recharge wells on (1) each other, (2) nearby neighboring shallow wells, (3) the SCWA well field, and (4) the
local water table (The model also took into account of the local groundwater divide). Once he had demonstrated that operating two
separate open‐loop geothermal well systems in close proximity would not have an impact, he prepared the engineering report for the
NYS Department of Environmental Conservation, along with the appropriate Long Island Well permit applications for approval.

North Shore Long Island Jewish Health System, NY
North Shore University Hospital (NSUH), Glen Cove, NY, Geothermal Wells Project – As project manager, Mr. Boyce prepared the
feasibility study, well permits, construction documents, oversaw the construction and fieldwork for the installation of a 400 GPM open‐
loop groundwater heat pump system. Before design, Mr. Boyce conducted the study to assess the feasibility of augmenting the AC’s
geothermal well system; he investigated size and location options for new wells and prepared construction cost estimates based on
minimizing potential conflicts with existing site constraints and the likelihood of regulatory agency approval. He determined that
expansion to the existing system would be feasible based on cost, local hydrogeology, and his modeling results. He advised the client that
construction would cause significant disruptions to the hospital’s daily operations. In accordance with NYSDEC guidelines, he investigated
the potential effects of the proposed project on a nearby inactive hazardous waste site, obtained baseline water quality data, estimated
aquifer characteristics to refine and calibrate the model and drafted a design and construction plan of a test and monitoring well to
determine local geologic conditions. As liaison between NSUH, the NYSDEC, and the local regulatory agencies, Mr. Boyce established that
a scaled‐down, relocated system would have negligible effects on the hazardous waste site, and consequently, obtained approval for the
proposed construction. NSUH selected Mr. Boyce to design, plan, and oversee the construction of the new system, which involved
developing the design and strategy for a supply and recharge well system with inter‐connecting process piping, detailed hydraulic
analyses, sizing the various system components, and coordination with other project consultants on the installation of piping and process
equipment.

Pratt Institute, Brooklyn, NY
Geothermal Feasibility Study ‐ Mr. Boyce oversaw and coordinated a test hole drilling, geological characterization, and water quality
sampling. Additionally he prepared a feasibility study comparing and evaluating open loop, closed loop and standing column well
geothermal technologies and recommended the most appropriate based on site constraints and water quality issues.

C.W. Post Campus – LI University, Brookville, NY
Open Loop Geothermal Well System –Mr. Boyce conducted 3‐d numerical groundwater modeling to determine possible and real effects
of proposed geothermal wells (i.e. effects on each other, and/or other nearby wells). He designed open loop geothermal wells and
associated piping; and managed the development of project plans and specifications as well as permitting documents. Subsequent, he
supervised, and provided QA/QC, for construction services, and served as regulatory agency liaison and primary client contact. The
system went in service spring 2007.
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Water Supply & Treatment
Suffolk County Department of Public Works, NY
Timber Point Country Club, Great River, Water Supply System & Irrigation Well Upgrades - Mr. Boyce directed the well’s condition
assessment, including pump test, to determine capacity and water quality and prepared specifications/plans to upgrade supply well with
new pump and motor. Further, he designed new piping configurations to integrate an irrigation well with distribution and cross‐
connection to the Suffolk County Water Authority, and specified new variable frequency drive for well pump motor.
Peconic Dunes Park, Peconic, NY, Water Distribution System Improvements – Mr. Boyce supervised design/development of permitting,
bidding, and construction documents to upgrade the existing water distribution system's components including backflow prevention
devices water mains/meters, hydrants, and internal plumbing. Further, he oversaw construction phase services through to completion.
BOMARC Police Firing Range Westhampton, Drainage Improvements ‐ Mr. Boyce directed design/development of permitting, bidding,
and construction documents for drainage conditions improvements (i.e. stormwater collection/conveyance systems, new recharge
system), and oversaw construction phase services through to completion.
Suffolk County Fire Academy, Yaphank, Water Supply Well Improvements ‐ Mr. Boyce supervised design/development of bidding and
construction documents for the re‐circulated supply system. This included: physical/chemical rehabilitation, electrical service upgrades, a
new motor starter, and replacement of a diesel driven booster pump with an electrically operated one, as well as the deep well vertical
turbine pump and motor with a new submersible pumping unit. He managed construction phase services (administration, observation) to
project completion.
SUNY Stony Brook, Sewer District 21, Groundwater Modeling Study, Stony Brook NY ‐ Mr. Boyce performed a 3‐d numerical
groundwater modeling to estimate flow path and travel time of sewage treatment plant effluent from recharge basins to the Long Island
Sound, and prepared an engineering report documenting findings and modeling results.

Water Authority of Great Neck North, Nassau County, NY
Weybridge Road Clearwell Design ‐ Mr. Boyce prepared a design for a new air stripper clearwell, upgraded the booster pump, piping,
controls modifications, coordinated with NCDOH, and performed cost estimates. The design is completed and NCDOH has approved it,
however, funding constraints have put the project on hold.
SCADA System Design ‐ Mr. Boyce prepared a design for a new Supervisory Control and Data Acquisition System. He prepared bidding
and construction documents, providing construction administration and observation services, and cost estimates.
Emergency Water Main Replacement, Berkshire Road ‐ Mr. Boyce prepared design, construction and bidding documents for emergency
water main replacements, expedited NCDOH review and approval, and provided PE certification services.
Air Stripper Cap at Watermill Lane – Mr. Boyce coordinated with contractor and WAGNN regarding design and sizing of appropriate air
exit cap atop existing air stripper at Watermill Lane treatment plant.
Valve Book Review/Updates – Mr. Boyce updated valve location sketches as new valves are being installed in the distribution system.
Municipal Supply Well Design, Well #14 – Mr. Boyce oversaw the design services for the new 1,400 gpm municipal supply well. The
design included an engineering report for NYSDEC and NCDOH review/approval, preparation of plans and specifications for a new well,
associated piping, well house, electric, controls, instrumentation, chemical treatment, safeties, etc. Project is just underway as of Sept
2007. Construction phase services will also be provided.
Weybridge Road Ground Storage Tank Replacement – Mr. Boyce lead the project team charged with designing a new 500,000‐ gallon
steel ground storage tank to replace a deteriorated and dilapidated existing 400,000‐gallon ground storage tank. The team prepared
bidding/construction documents, inclusive plans and specifications, obtained NCDOH approval, provided construction administration and
oversight services.
General Consulting Services – Mr. Boyce attended Board of Directors meetings to present monthly engineering report, assist with
hydrogeological issues, contaminant fate and transport concerns, well maintenance, water main rehabilitation, etc.

Hampton Bays Water District, Suffolk, NY
Well Field Construction & Integration – Mr. Boyce prepared the structural, mechanical, and electrical designs for a new well field
including two pump stations. In addition to construction plans and specifications, Mr. Boyce oversaw the integration of a new well field
with an existing distribution system via hydraulic analyses, and guided the client through the regulatory agency review and approval
process. In a subsequent project phase, he partook in creating the layout of several residential water main projects, for which he
analyzed the proposed water main layouts and prepared conceptual designs based on Health Department and ISO requirements.
Caustic Feed Systems Design ‐ Mr. Boyce was responsible for the design of caustic feed systems at all eight District supply wells. He
prepared existing conditions drawings by conducting field visits to obtain the necessary information. He then designed caustic feed
systems consisting of double‐walled underground storage tanks, piping, metering pumps, safety interlocks, controls, alarms and injection
equipment to raise the ambient pH of the groundwater withdrawn from the shallow aquifer system to between seven and eight and a
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half. He was responsible for preparing plans and specifications, obtaining Health Department approval, and then overseeing the
construction administration and observation aspects of the project.
Isolated Pressure Zone Design ‐ Mr. Boyce was responsible for designing an isolated pressure zone in an area that was experiencing
chronic low‐pressure conditions within the District’s distribution system. He worked with existing distribution system maps and survey
data to identify the boundaries of the proposed zone, he worked with available hydraulic data to estimate pressure conditions and
developed a planned approach on how to isolate the zone and create a booster pumping station to raise pressures within the zone to
acceptable levels. Mr. Boyce was responsible for preparing the project plans and specifications that included a new packaged booster
pumping station, water main and valve work, electrical service and site work. The SCDHS approved the plans and the pressure zone’s
were constructed closely to his design and construction cost estimate.

Good Samaritan Hospital, West Islip NY
Well Turbidity Study – After review of existing water quality data, Mr. Boyce recommended sampling and analyses for additional
parameters. He applied a water quality model, using the existing raw water quality data. To achieve optimal water quality pH‐level,
hardness, and alkalinity, he performed trial and error solutions using a numerical model. Different treatment chemicals were included in
the model in various combinations or by themselves. Concluding modeling efforts led to a realistic chemical concentration.
Copper & Lead Desktop Study – The results of the study Mr. Boyce performed served to identify the possible cases for turbid water
condition and proposing alternative options for corrective actions to restore acceptable water quality. He presented each alternative for
evaluation and comparison to determine most advantageous choice, based on potential for success, technical complexity, and cost. In
addition, he prepared a treatment specification and coordinated with an experienced well driller, resulting in a successful chemical
treatment, and restoration of the water quality to acceptable conditions.

Shelter Island Heights Water District
Water Main Replacement ‐ Mr. Boyce was responsible for providing construction observation services for a water main replacement
project in the Shelter Island Heights Water District. He provided daily oversight throughout the new mains' installation. He ensured the
mains were installed in accordance with project plans and specifications. Mr. Boyce inspected pipe sizes and materials, installation and
excavation procedures, flushing, pressure testing and backfilling of the trenches. He prepared inspector’s daily reports and coordinated
closely the contractor, design engineer, and heights personnel.

Town of Oyster Bay, Syosset, NY
Potable Water Supply System Upgrade Design & Compliance Management Services – As Project Manager, Mr. Boyce coordinates
inspection and assessment services for the town’s Tobay Beach Park & Marina potable water supply system. PWGC focuses on the water
supply system’s status of compliance with NYSDOH, NCDOH, 10‐State Standards, and provides feasible engineering designs to in response
to the town’s objectives: Safe, potable water for Tobay Beach patrons, in an economically sound fashion. Mr. Boyce managed the
authoring of a feasibility report and selected/recommended minimum corrections and system upgrades. In addition, he prepared the
design of a dry‐briquette calcium hypochlorite chlorination system and other upgrades at Well House 3 of the Tobay Beach Park &
Marina. To date, he continues to provide engineering services and design specifications for wellhead improvements. He also directs
PWGC water quality monitoring and assessment services at the beach to determine compliance with local and state health department
water quality and equipment guidance.

West Neck Water District, Shelter Island
New Well and Upgraded Pumping Station ‐ Mr. Boyce was responsible for designing a new well and the upgrade for an existing
treatment plant for the West Neck Water District on Shelter Island. The existing plant was a below grade vault that housed two shallow
supply wells, two pressure tanks and some chemical feed equipment. He designed and integrated a new well and upgraded the vault to
an above ground treatment building. The upgrade involved new piping, pumps, monitoring equipment, controls, a new structure, and
accessories such as heating, ventilation, lighting, and power. Mr. Boyce was responsible for preparing plans and specifications obtaining
Health Department approval and preparing as‐built drawings once the project was completed.

Village of Dering Harbor Water District
Corrosion Control – A study to evaluate various corrosion‐control treatment options for the Village’s water district was performed. Based
on the study, Mr. Boyce recommended adding soda ash to raise the groundwater's pH and allow for continued water supply to the
Village. Following completion a d acceptance of the study by the SCDHS, he designed the chemical solution feed systems to inject soda
ash at the wellheads of the Village’s two supply wells. He designed chemical mixing and solution storage tanks, feed pumps,
interconnecting piping, injection tube assemblies, and safety interlocks. Once the systems' construction was completed, Mr. Boyce
prepared record drawings for the Village and SCDHS.
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Village of Hempstead
Iron Sequestering Report ‐ Mr. Boyce was responsible for preparing a report that documented the results of an iron sequestering study
that was performed for the Village of Hempstead. He evaluated different sequestering products for effectiveness in keeping the dissolved
iron in the Village’s water supply in solution. He was responsible for collecting all the field data, comparing the various sequestering
agents that were used and ultimately recommending the most effective and cost efficient product.

Storm Water Management
Benjamin Beechwood, LLC, Arverne Urban Renewal Area (URA), Far Rockaway, NY
Design/Engineering Management Services, Stormwater Collection & Conveyance System ‐ Mr. Boyce managed the design and siting of
a stormwater collection and conveyance system for an 80+ acre development along the south shore of Queens County. He coordinated
catch basins locating, grading design, sizing interconnected piping networks and tie‐ins with the local NYC storm sewer system. Mr. Boyce
was also responsible for incorporating BMP’s in the system design.
Stormwater Quality Impact Assessment on Local Surface Water Body ‐ Mr. Boyce was responsible for determining stormwater roadway
run‐off concentrations for TPH’s, suspended solids, metals, coli forms, pH, and dissolved oxygen. To estimate the influence of these
parameters on the nearby canal basins into which they were to be discharged, he employed chemical and mathematical relations using
chemical properties and mass balances based on flow rates and tidal flushing volumes to estimate potential effects. Subsequently, he
assisted in preparing the stormwater portion section of a Draft Environmental Impact Statement.

NYC DOT, Kensico Reservoir Rte, Westchester, NY
120 Expansion Stormwater Management System Stormwater Quality Pre‐Construction Baseline Assessment – Mr. Boyce directed the
roadway run‐off sampling of 15 storm events and 5 outfalls along the Reservoir. He oversaw installation of automated sampling
equipment to monitor weather conditions, sampling events, and system/statistical data analyses for a stormwater‐runoff quality report.

Allied Aviation Services, LaGuardia Airport, NY
Stormwater Sediment & pH Control Investigation, LaGuardia Airport, Queens, NY – Mr. Boyce was responsible for reviewing and
investigating an ongoing problem of storm water discharge to a surface water body with a too high solids content level. Storm water
runoff collected at the fuel tank farm for LGA is passed through a treatment system to remove oils and organic contaminants. Under
severe rainfall events, the treated storm water effluent had been discharged to the adjacent harbor with unusually high amounts of
suspended solids, which were temporary violations of the facility’s State Pollutant Discharge Elimination System permit. To find a cost
effective solution for the continuing problem, he evaluated various alternatives from in line cartridge filters, to settling tanks, to storm
drain separators. Aside from cost, he considered other restrictions, such as limited space for installation, maintenance, durability, and
reliability. Mr. Boyce studied peak hydrologic events and recommended the most efficient and effective treatment option for the owner
to implement. Elevated pH of the discharged treated storm water effluent presented an unexpected, and separate, water quality issue. In
addition he was responsible for investigating the cause of the problem and recommending a course of corrective action.

AIL Systems Inc, Deer Park, NY
Recharge Basin Size Analysis – To assess the feasibility of reclaiming land used for recharge purposes, to sell or alter its land use, Mr.
Boyce analyzed the industrial facility’s existing cooling water recharge system. His analysis included an investigation of the facility’s
hydrological and drainage characteristics, and the existing storm water handling facilities' capability to accommodate various storm
events. Mr. Boyce reviewed local building codes to make sure any proposed alterations could handle the minimum required storm
events. He investigated the cooling water discharge rates to the recharge basins, to determine how much of the existing basins were
required to handle the cooling water. With his report, AIL Systems was able to effectively evaluate its real estate options.

Wastewater Management
Montauk Yacht Club, Star Island, Lake Montauk, NY
Sewage Treatment Plant Design – Mr. Boyce managed the structural design of the key components of a sewage treatment plant for the
Montauk Yacht Club. The plant, a sequential batch reactor type with a peak design load of 50,000 gpd, featured a treatment process
involving several large tanks made of reinforced concrete. He worked closely with the process design engineers to size, arrange, and
orientate the various tanks in the treatment train within the plant. He then prepared the structural design of the tanks and associated
building facilities, which included reinforced concrete, steel and masonry components. In addition, Mr. Boyce prepared the design
drawings and specifications, and collaborated with the project architect to coordinate the overall height, shape, and exterior appearance
of the sewage treatment plant.
P.W. Grosser Consulting • 630 Johnson Avenue, Suite 7 • Bohemia, NY 11716
PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com
New York, NY • Syracuse, NY • Seattle, WA • Shelton, CT

Page 5 of 8

Paul K Boyce, PE, Senior Vice President
Lemon‐X Corp., Huntington Station, NY
Industrial Wastewater Treatment Study – Generating roughly 3,000 gallons per day of industrial wastewater at a facility without a
wastewater treatment system, the mixed drink and fruit juice beverages manufacturer was required to comply with a NYSDEC order of
consent. To rectify their current method of wastewater disposal into on‐site drywells, Mr. Boyce prepared an analysis of viable treatment
options, such as a hold and haul, and a 2‐step treatment process that uses roughing filters to filter and remove nitrogen. He led the on‐
going waste stream sampling program that was involved with the treatment process selections and cost estimates. The treatment system
design received NYSDEC approval based on the report’s recommendations.

Heatherwood Communities, LLC, Manorville, NY
Ecologically Engineered STP Design & Engineering Study ‐ Mr. Boyce designed and supervised an engineering study to determine
optimum site for the planned STP in the environmentally sensitive and shallow groundwater area. After thorough analysis of the area’s
historical groundwater level data from nearby off‐site wells, and simulation (using numerical analysis to estimate anticipated high water
levels for the site), he compared water level readings at the designated site to readings from nearby off‐site wells. He had a series of
observation wells installed, which he used to investigate the relationship between his findings, the proposed layout for the apartment
community and STP location, and environmental constraints (i.e. wetlands setbacks).

Southampton College, Southampton, NY
Sewage Treatment Alternatives Evaluation ‐ Mr. Boyce assisted in preparing an engineering report to evaluate various sewage treatment
alternatives for the current campus, and for possible expansion of the campus. He researched ecologically engineered sewage treatment
systems (i.e. Living Machines, Solar Aquatics, and Ocean Arks), determined their applicability, coordinated with the SCDHS regarding
acceptance, and computed estimated sanitary flow numbers based on County sanitary code requirements. Mr. Boyce was involved with
the conceptual layout of sewage treatment locations and associated sewage collection systems. He helped develop and prepare cost
estimates for the various viable alternatives and provided input into the report recommendations.

Catholic Health Services – St. Charles Hospital, Port Jefferson, NY
Cooling Tower and Boiler Blow Down Discharges – SPDES Permitting – Mr. Boyce led the investigation into alternatives for blow‐down
discharges that included discharge to either groundwater or sanitary sewer. He conducted flow studies of the sanitary sewer to
determine how much water the Hospital was discharging and compared it to the Hospital’s water bills, which the SCDPW was basing
sewer usage on. He oversaw and managed the preparation State Pollutant Discharge Elimination System permit applications for
groundwater discharges.

AIL Systems, Deer Park, NY
Sewage Treatment Plant Evaluation Study ‐ ALL Systems, an electrical defense contractor, was attempting to sell their Deer Park
property occupied by their large engineering and testing facility. The facility has its own sanitary wastewater treatment plant on‐site.
Located outdoors, the activated sludge type plant has a peak design flow of 43,000 gpd. A prospective buyer, The Tree line Companies,
contracted PWGC to evaluate he condition and performance of the existing sewage treatment plant. Mr. Boyce performed a plant
inspection and obtained and reviewed operational records, annual operating costs, O&M manuals, plant influent, the effluent water
quality data, design drawings, reports, schematics and equipment catalog cuts. He supervised the following analysis and evaluation to
determine the overall condition of the plant, its estimated remaining life expectancy, future operating costs, and level of performance
according to the facility’s SPDES permit requirements.

Village of Sag Harbor, East Hampton, NY
Municipal Sewage Treatment Plant Engineer of Record ‐ Mr. Boyce is assisting in providing engineering services for the Village of Sag
Harbor municipal sewage treatment plant. The plant is a sequential batch reactor with a peak design flow of 250,000 gpd. His
responsibilities include providing on‐call technical support to plant operators on how to troubleshoot operational and process problems,
review of plant effluent data, analysis of flow and effluent quality conditions, and provision of design services when needed.

Birchwood Nursing Home, Huntington, NY
Structural Design – Mr. Boyce developed and created the structural design of a sewage treatment plant (STP) retrofit and upgrade for the
nursing home, which, thus far, utilized a rotating biological contactor (RBC) process to treat 40,000 gpd of wastewater. The plant was to
be upgraded to handle a new peak design flow of 60,000 gpd and be retrofitted from the RBC type of process to a sequential batch
reactor style plant while utilizing as much of the existing plant as possible. Process tanks needed to be increased in capacity and the
footprint of the plant needed to be enlarged to accommodate the expansion. Mr. Boyce conducted a site survey to review and confirm
the existing conditions. He worked closely with the process design engineers to rearrange and configure new tank sizes, piping runs,
equipment locations, and the proposed building layout. To conduct the structural design of the tank upgrades and building expansion,
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Mr. Boyce utilized reinforced concrete and steel design procedures. He prepared plans, specifications and coordinated with contractors
during construction accordingly.

Geothermal Consulting, Planning, Design, Compliance & Construction Management
Mr. Boyce is the designated PWGC expert on all aspects relevant to Geothermal Wells ‐ from the planning stage through to system start
up and operation. He assists clients with selecting the appropriate system and location, assessing a given system’s feasibility in terms of
the client’s objectives, preparing designs in accordance with regulatory requirements, managing the system’s construction, and
coordinating its startup. Mr. Boyce has earned a reputation with clients and within the industry for his vast hands‐on experience in
assessing feasibility of existing systems and providing financially sound modifications for possible improvements enables clients to make
sound decisions on how and if at all to conduct a proposed project.
GEOTHERMAL S STEMS PROJECTS – Summary Table
Glen Cove Hospit al, Glen Cove, NY - 800 gpm Open Loop
Feasibility Study, Hydrogeological Study/Engineering Report, Long Island Well Permit
Application, Groundwater Modeling

Design, Aquifer Testing, Water Quality Investigations, Regulatory Agency
Liaison, (2) Existing Systems Rehabilitation, 650 gpm & 180 gpm –
Physical/Chemical Rehab, New Well Screen Installation

Standard Microsystems, Hauppauge, NY - 600 gpm Open Loop
Design , Construction administration/oversight

Water quality investigation/iron related bacteria study
Troubleshooting & Rehabilitation

C.W. Post College, Brookville, NY - 320 gpm Open Loop
Feasibility Study, Long Island Well Permit Application, Regulatory Agency Liaison

Groundwater Modeling & Water Quality Investigation
Design, Construction Administration/Oversight

Bear Mountain, Upstate NY - Closed Loop Lake System – Coils
Evaluation of Thermal Effects on Lake Biota, Bathymetric Survey
157 Central Ave, Greenport, NY - Closed Loop System 4 Ton

Analysis & Report Preparation

Feasibility Study Open Loop vs. Closed Loop, Closed Loop Boreholes Preliminary Design
Loeb Residence, East Hampton, NY - Open Loop System

Cost Estimating

Supply & Recharge Well Design for Residential Air Conditioning System
175 Mohawk Ave, Watermill, NY - Cl sed Loop System 56 Ton

Cost Estimating & Construction Oversight

Proposed Design Peer Review (borehole depths, spacing, sizes, piping)
Ross School, East Hampton, NY - Bldg 5 (500 gpm) & ldg 2 (250 gpm) Open Loop Systems
Hydrogeological Study/Engineering Report, Long Island Well Permit Application,
Groundwater Modeling
Telyas Residence, Old Westbury. N - 90 gpm Open Loop System

Design, Construction Admin/Oversight, O&M Manual Preparation

Long Island Well Permit Application & Design
New Lane Elementary School, Cora , NY – Open Loop

Construction Administration

Existing System Assessment, Corrective Actions Recommendations
Citibank, Melville. NY - 325 gpm Open Loop System

TV Inspections

Existing
System
Evaluation
Corrective Actions Recommendations
Pratt Institute, Brooklyn, NY - Standing Column Wells 150 Ton System (5 Wells)
Feasibility Study Compared Open Loop, Closed-Loop & Standing Column, Test Hole
Oversight & Logging, Cost Estimating

TV Inspections

Standing Column Test Well Design, Evaluation Oversight, Closed loop
layout & preliminary sizing, Pond/open loop system investigation/analysis

AIL Systems, Deer Park, NY - 2,650 gpm Open Loop S stem
4 supply wells totaling 2,650 gpm discharging to a recharge basin, hydrogeological analysis
Lerner Residence, Lloyd Harbor, NY – 66 gpm Open Loop System

Basin Capacity Study & Study for Land Reclamation Purposes

Feasibility Study – hydrogeological & water quality investigations
30 Wheatley Road, Old Westbury, N - 90 gpm Open L op

Design & Permitting

Iron Removal System Design

As-built Preparation & Construction Oversight

Front Street (Manhattan, NYC) - Standing Column Well
Expert Witness Testimony & Support
Brooklyn Childre ’s Museum (Brooklyn, NYC, NY) - 42 gpm open loop system
Investigation & Trouble Shooting, Analysis of Malfunctioning Diffusion Wells

Improvements/Recovery Recommendations for Recharge Performance &
Capacity

Kensington Public Library, NYC DD (Brooklyn, NY) - 00 gpm open loop system
Consult and advise on design and feasibility

Perform hydrogeological calculations

Cow Neck (Suffolk County, NY) - Closed loop system 40 tons
Feasibility study, Field testing program +
Queens Botanical Garden, NYC DDC (Queens, NY) - open loop system

Design – modeling using GLHEPRO Version 4.0

Consult and advise on construction, Rehabilitation and re-development specification
Snug Harbor, NY DDC (Staten Isla d, NY) – closed lo p system 230 ton

Coordinate and observe rehab using impulse generation technology

Field testing program, Design – modeling using GLHEPRO Version 4.0

Construction administration and observation services

Bronx Zoo Lion House, NYC DDC (Bronx, NY) – standi g column well 160 tons
Investigation and troubleshooting analysis of malfunctioning well system

Recommendations to improve and recover performance and capacity
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NYC DDC Geothermal Heat Pump Manual (NYC, NY)
Update NYC Depart of Design and Construction Technical Manual on Geothermal Heat Pumps
Macys Bay Shore Mall (Suffolk County, NY) – Open loop system
Existing System Assessment, Develop Corrective Actions, Well Rehabilitation
Macy’s Broadway Mall (Nassau County, NY) – Open lo p system

Troubleshooting, Video Logging

Hydrogeological Analysis, Design, Cost Estimating, Groundwater Sampling , Permit/Filings
Support
Underwriters Laboratories (Suffolk ounty, NY) – Open loop system

Existing System Assessment, Develop Corrective Actions, Well
Rehabilitation, Troubleshooting, Video Logging

Feasibility Study, Groundwater Investigation
Eastport/South Manor School Distri t (Suffolk County, NY) – Open loop system

Test Loop & Thermal Testing, Existing System Assessment

Feasibility Study, Subsurface Due Diligence, Hydrogeological Analysis, Groundwater
Investigation

Design, Cost Estimating, Permits/Filings Support, Regulatory Agency
Liaison

Clark Art Institute- New Visitor, Exhibition and Conference Center, Willia stown, MA - Ope loop system
Subsurface Due Diligence, Hydrogeological Analysis, Groundwater Investigation

Design Consult

Clark Art Institute- Stone Hill Conservation Center - O en loop system
Subsurface Due Diligence, Hydrogeological Analysis, Groundwater Investigation
Design Peer Review, Existing System Assessment, Troubleshooting
NYC Department o f Design and Construction Town of Babylon, Office of the Supervisor, Wyandanch Rising
ATES Feasibility Study

Aquifer, Thermal Energy, Storage

MODELING EXPERIENCE
MODEL – CLIENT & APPLICATION
Groundwater Vistas ‐ Environmental Simulations International
(I) Glen Cove Hospital, Glen Cove, NY ‐ Study of geothermal wells impacting each other, hazardous waste site, and water table
(II) Glen Cove Hospital, Glen Cove, NY – Replacement of two geothermal systems, one in Lloyd Aquifer required extensive modeling of Lloyd
Aquifer plus North Shore Confining Unit and North Shore Aquifer
Amneal Pharmaceuticals, Yaphank, NY – 3,600 gpm open loop geothermal system, analyze influence on neighboring SCWA well fields, surface
water bodies and heat transport
NYIT, Old Westbury, NY – 2,2250 gpm open loop geothermal system, analyze influence on area municipal supply wells and model heat
transport
SCCC Brentwood Campus, Brentwood, NY ‐ 600n gpm open loop geothermal system, locate and space supply and return wells and model heat
transport
C.W. Post College, Brookville, NY ‐ Size & locate open loop geothermal well system
Trigen‐Nassau Energy Corp, Garden City, NY ‐ Size new industrial well, estimate impacts on nearby wells and East Meadow Brook headwaters
BNL, Western South Boundary, Upton, NY ‐ Estimate capture zone of groundwater recovery wells for Remediation Project
Ross School, East Hampton, NY ‐ Study effects of geothermal wells on neighboring wells, water table, each other
Suffolk County, Department of Public Works, Sewer District 21, SUNY Stony Brook ‐ Evaluate Travel time and flow of Sewage Treatment Plant
effluent to Long Island Sound using The County’s Groundwater Model
The Hills Golf Resort, East Quogue, NY – Evaluate Irrigation Well placement to Capture Farm Field Nitrogen
WaterCAD ‐ Haestad Methods
Hampton Bays Water District, Hampton Bays, NY ‐ Water distribution system design & analysis
West Neck Water Supply, Shelter Island, NY ‐ Water distribution system design & analysis
City of Long Beach, Long Beach, NY ‐ New elevated storage tank integration into existing distribution system
GMS – Aquaveo, LLC
BNL – New Remediation Well at Middle Road System
BNL – Industrial Park Fate and Transport Model of VOC plume
BNL – Rebalancing of Recharge Basin Water Site Wide
BNL – EDB Plume Fate and Transport Model
BNL – Chem-Holes Sr-90 Plume Fate and Transport Model
BNL – Former Hazardous Waste Management Facility (FHWMF) Sr-90 Fate and Transport Model
BNL – Current Landfill VOC Fate and Transport Model + Particle Tracking
BNL – Building 96 VOC Particle Tracking Model

PUBLICATIONS
Not Just a Chemical Interaction: Complementary Roles of Geologist & Engineer on a Hazardous Waste Remediation Project at BNL (5th Conference: Metropolitan & Long
Island Association of Prof’l Geologists (M/LIPAG, 04/98, SUNY Stony Brook)
Much Ado About Mercury: Evaluation of Treatment Options for Mercury Contaminated Soil at Brookhaven Nat’l Laboratory (BNL) (6th Conference, M/LIPAG, 04/99, SUNY
Stony Brook)
Open‐Loop Geothermal Well Systems on Long Island (10th Conference, M/LIPAG, 04/03, SUNY Stony Brook)
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PROFESSIONAL EXPERIENCE
PWGC:
2 years
PRIOR:
8 years
EDUCATION



PROFILE

BE, Engineering (Concentration:
Mechanical Engineering), SUNY Stony
Brook, NY, 2006

REGISTRATIONS/CERTIFICATES



New York State Licensed Professional
Engineer

Mr. Grogan brings extensive knowledge and experience to
PWGC and will hold the title of Project Manager. Mr.
Grogan has an expertise in wastewater management. In his past experience Mr.
Grogan has overseen and developed plans for the construction of sewage
treatment plants and sewage pump stations. Mr. Grogan will further to improve
his expertise in wastewater management skills as a Project Manager. His past
experience proves that Mr. Grogan has an excellent record in project coordination
and oversight of a team as well as maintaining communication between clients,
government agencies, and other parties involved.

AREA OF EXPERTISE







Sewage Treatment Plants
Advanced On-site Sewage Treatment
Nitrogen Loading Analysis
Sewer Feasibility Studies

AFFILIATIONS



NOTABLE WORK

Sewage Disposal

New York Water Environmental
Association (NYWEA)

Town of Islip Sewer Feasibility Study
Mr. Grogan was a member of the team to perform a study to determine the
feasibility of providing sewers to a study area located in the south east section of
the Town of Islip. Mr. Grogan was responsible for reviewing existing prepared
engineering reports and documents associated to the study area, seeking failed
septic system opportunities for affordable housing or economic development. In
addition, Mr. Grogan assisted in the preparation in the comprehensive engineering
report that discussed recommended target areas to be sewered, recommended
type of collection system, construction cost estimates, and an economic impact
analysis
Suffolk County Innovative Alternative Septic System Study
Mr. Grogan was a member of the team, lead by Orenco Systems, Inc., to develop
required site plans to submit to the Suffolk County Department of Health Services
(SCDHS) for the innovative alternative septic system study for single family houses.
Mr. Grogan was responsible for reviewing existing SCDHS approved plans for the
existing sewage disposal system, conducting a field inspection at the site to
confirm the information shown on the approved plans and to determine the invert
elevations of the existing sewer piping. Mr. Grogan worked with Orenco and the
SCDHS in developing a layout of proposed systems, prepared an engineering letter
report in regard to the design calculations for the proposed system, and
performed a field inspection of the installation of the system and prepared the asbuilt plans and certifications.
Town of Brookhaven Sewer District # 2- Shirley, NY
Prepared the draft sewer use ordinance for use by the newly formed sewer
district. The sewer use ordinance provided the district with a set of regulations the
governed both the discharges into the district and construction of the connections
to the district facilities. With regard to the discharges the ordinance specified what
types of discharges are allowed in addition to the maximum concentrations of
certain components of the discharge (I.E. BOD5 , Nitrogen, TSS, TDS, etc.). These
guidelines were developed to protect the district’s facilities for illicit discharges,
which could cause a non-compliance event at the district’s sewage treatment
plant. The ordinance also included procedures for the determination of the proratia share of the operation and maintenance costs for each of the users within the
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district. The ordinance also included procedures for the inspection and issuance of violation notices for discharges that
were not in compliance with the allowed types and concentrations of wastes.
Lexington Village Condominiums – Bay Shore, NY
The Lexington Village Condominiums had received approval to construct a sewage pump station to convey their sewage to
the Suffolk County Sewer District # 3 – Southwest, and abandon their existing Sewage Treatment Plant. In order to receive
funding for the project the condominium was required to form a sewer district. A map and plan was prepared for
submission to the Town of Islip and the State of New York. As part of that submission the operations and maintenance
(O&M) costs for the proposed pump station and conveyance system including the O&M costs for the disposal of the sewage
at the SCSD # 3, had to be calculated. The O&M cost were prepared based upon the anticipated costs of the operations and
yearly maintenance required at the pump station. Additionally, the O&M costs for the SCSD were determined based upon
the assessed value of properties. Once the final O&M costs were calculated they were included with the map and plan
submission to Town of Islip and State of New York.
Lakebridge Pump Station – Kings Park, NY
Mr. Grogan prepared design plans and specifications for the refurbishment of the existing sewage pump station. The plans
included the refurbishment of the existing submersible pumps, replacement of the existing pump float control system with
a multitrode system with redundant floats. Specifications were also prepared for the sandblasting, repair and recoating of
the wet well and valve chamber. Additionally, a new standby generator was sized and specified to replace the existing
generator.
St. Catherine’s of Siena Medical Center Pump Station – Smithtown, NY
The St. Catherine’s of Siena Medical Center Pump Station (“P”S) services the medical center, several nearby condominium’s
and a nursing home. The St. Catherine’s PS then conveys the sewage through a 2.5 mile force main to the Kings Park
Sewage Treatment Plant. The Medical Center was planning an expansion of their facilities and, upon a review of the existing
capacity of the PS, it was determined an expansion was required due to the shallow depth of the existing PS, the storage
capacity was severely limited therefore a new pump station was designed. Mr. Grogan designed a new three-chamber
pump station that allowed for a flexible storage volume to accommodate the future build out. New, 60-horsepower
submersible pumps along with electronic surge protection valves were designed to ensure conformance with the velocity
and scouring requirements for the force main as well as limiting the effects of surges due to the starting and stopping of the
proposed pumps.
Paumanack Village – Greenlawn, NY
Prepared an engineering report to satisfy concerns raised by the Suffolk County Department of Health Services in regards to
failure to constantly meet SPDES permit requirements, in which original design conditions were reviewed in light of new
Suffolk County Standards and newly proposed conditions were analyzed for hydraulic and biological capacity, and other
factors affecting poor STP effluent quality. This included recommendations to purchase additional spare equipment and the
specification of the replacement chemical dosing pumps for the caustic and methanol supplies.
Oak Hollow Nursing Center – Middle Island, NY
Mr. Grogan prepared an engineering report in response to an Order on Consentissued by the Suffolk County Department of
Health Services, due to the condition of the sewage treatment plant (“STP”) and failure to meet permit requirements. The
engineering report included recommendations to convert a portion of the process tankage into equalization tanks and to
upgrade the air supply system to separate blower functions. The engineering report also addresses the physical condition of
the STP and recommended that the entire plant be sandblasted, repaired, and repainted.
Dowling College - Oakdale, NY
Prepared design documents for the installation of a new storm water drain system for an existing chemical spill pad to
address Suffolk County Department of Health Services regulations.
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36 Fire Island Boulevard – Fire Island Pines, NY
Prepared and received Suffolk County Department of Health Services approval for design documents for the installation of a
new subsurface sewage disposal system and a grease trap for the replacement of a two story multiple use building, which
included several restaurants, office and retail spaces that were damaged due by fire.
Sunrise Business Center - Great River, NY
Prepared design documents for the installation of two new sewage pump stations to convey sewage from two buildings to
a new sewage collection system that ultimately flows into the Southwest Sewer District. The design included sizing the
pump stations and force mains to comply with Suffolk County Department of Health Services and Suffolk County
Department of Public Works standards for cycle times and force main velocity.

PREVIOUS EXPERIENCE
Project Manager
Michael P. Chiarelli Engineer, P.C., Huntington Station, New York
January 2012 – 2014
 Design and develop detailed plans and specifications for the construction for sewage treatment plants and sewage
pump stations.
 Provide technical assistance to sewage treatment plant operators and owners.
 Managed a project team to ensure completion of projects within time and budgetary constraints
Assistant Public Health Engineer
Suffolk County Department of Health Services
Office of Wastewater Management, Yaphank, New York
December 2006 – January 2012
 Responsible for reviewing engineering design specifications and site plans for adherence to county and state sanitary
codes.
 Provided construction oversight for pump stations and sewage treatment plants.
 Trained new engineers in the department.
Quality Inspector, Night Shift
SPX Precision Components, Ronkonkoma, New York
March 2008 – December 2008
 Performed inspections on machined parts for adherence to blueprints and applicable customer and military
specifications.
 Created first article inspection reports and prepared parts for inspection by customer and government source
inspectors.
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Brian Barth, Senior GIS Analyst/Environmental Scientist
PROFESSIONAL EXPERIENCE
PWGC
6 years
PRIOR
2 years

PROFILE

EDUCATION





MS, Environmental Technology, New York
Institute of Technology, Old Westbury /
Manhattan NY
BS, Environmental Science/Geography,
SUNY Albany, Albany NY
AAS, Liberal Arts, SUNY Farmingdale,
Farmingdale, NY

CERTIFICATIONS AND TRAINING







Geographic Information Systems and
Spatial Analysis
Erosion and Sediment Control
40-hr HAZWOPER
8-Hour HAZWOPER Refresher
CPR/Standard First Aid

Mr. Barth provides hands-on support to implement field
activities according to work plans and project schedules. He
works closely with clients, sub-contractors and regulatory
agencies to ensure prompt and accurate data
collection/dissemination.
Mr.
Barth’s
educational
background, training and work experience, have prepared him well to support our
clients’ efforts in meeting environmental management objectives.
Mr. Barth has extensive experience using geographic information, global positioning
systems and database development for a variety of applications including; mapping of
developed infrastructure, landfill gas monitoring, wildlife and migratory bird surveys,
bathymetry studies, and environmental and energy analysis and modeling. Routinely,
Mr. Barth performs construction oversight and monitors drilling operations. He is well
versed in performing several methods of groundwater sampling, utilizing numerous
field-screening instruments and sampling tools.

AREAS OF EXPERTISE


















GIS / GPS Project Development and
Implementation

NOTABLE PROJECTS

Environmental Site Assessment
Data Management and Interpretation

GIS Systems and Analysis

Remote Sensing / Image Analysis

EnXco – GIS Database Development for Solar Energy Siting – Nassau and Suffolk
County, NY
Land Analysis Using GIS to Determine Potential Land Parcels Suitable for Solar Energy
Systems- In order to identify suitable land parcels for solar energy development, Mr.
Barth developed a GIS database to select land parcels in Nassau and Suffolk County
based on criteria such as size, flood zones, coastal habitats, wetlands and proximity to
non-compatible infrastructure. The final selection was then exported and published to
be viewed and shared using Google Earth software. EnXco sustainable energy
developers will use this dataset for research and decision making purposes.

Infrastructure Mapping
Endangered Wildlife Survey
Water, Soil, Air Sampling
Field Work (Protocol, Oversight,
Documentation)
Field Actions QA/QC
Remedial Investigations QA/QC
Site Investigation/Analysis
Health & Safety Monitoring
Environmental Compliance & Investigation
Soil/Groundwater Investigations, Analysis,
Sampling (Manual; Mud Rotary/Hollow
Stem Auger, Direct Push Technology
Techniques)
Underground Injection Well Monitoring
UST Remediation Hazardous Waste Site
Investigation/Cleanup Support

Suffolk County Department of Public Works (SCDPW) - Suffolk County, NY
UIC Remediation / GIS Database Development - Mr. Barth was responsible for locating
site plans within SCDPW’s database for all relevant sites and developing a spatial
database to manage them. Mr. Barth was also responsible for planning GPS field
missions and coordinating with Suffolk County personnel. Located UIC structures were
cataloged by field personnel using a Trimble GeoXT 6000 gps units. GPS data was then
post processed within a GIS environment. Mr. Barth was responsible for converting and
managing GPS data and data quality. In addition site plans were created from collected
data and submitted to Suffolk County.
Blue Point Community Association – Great South Bay, Suffolk County, NY
Bathymetry Study / GIS Analysis – In order to access the need and extent of dredging
required to maintain the navigability of several canals located in the Great South Bay,
Mr. Barth developed a mapping project to accurately measure and plot the underwater
topography of the project areas. Using specific measuring techniques, GPS data
collection, and advanced spatial analysis, Mr. Barth created accurate maps which were
submitted to Suffolk County for review and used to plan future dredging operations.
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Brian Barth, Senior GIS Analyst / Environmental Scientist
Brownfield Redevelopment
Brownfield Cleanup (BCP)/Environmental Restoration Program (ERP)
Baumann Bus Site – BCP/ERP Field Support – Mr. Barth performed field investigations to determine the extent of historical site
usage to on-site drainage and sanitary systems as well as delineate an on-site jet fuel spill. Specifically, he provided oversight of
geophysical survey, excavation and exposure of underground leaching structures, collection of soil and groundwater samples,
coordination with SCDHS officials and preparation of reports and data management.
Avalon Bay Communities, Inc., Melville, NY
NYSDEC BCP Implementation/Oversight - Mr. Barth has provided oversight during the sampling activities at the NYSDEC BCP site
as part of the Remedial Investigation (RI) Phase. The RI included the multi-medium sample collection including groundwater, soil,
and soil gas. During the Interim Remedial Measure Phase, Mr. Barth has provided oversight during the installation of a dewatering
and treatment system, soil excavation, building demolition, sampling activities, and community air monitoring.
Former Exxon-Mobile Terminal, Greenport, NY
Phase I Environmental Site Assessment – As part of a property transaction between Exxon-Mobile and the Peconic Land Trust,
Mr. Barth was retained to conduct a Phase I investigation at the approximately 2.5 acre property in Greenport, NY. The Peconic
Land Trust requested the Phase I be performed prior to receiving the land as a donation from Exxon-Mobile. The site is presently
undeveloped land but was utilized as a petroleum bulk storage and distribution facility since the 1920s through the 1980s. Its
future intended use is to be restored to its natural state as a tidal wetland. The site has several documented releases and
remediation projects. Mr. Barth reviewed extensive historic environmental reports and performed the site investigation. Based on
the Phase I findings, Mr. Barth recommended a Phase II investigation be performed. The Phase II included a geophysical survey to
locate potential underground storage tanks, subsurface soil and groundwater investigation at locations where potential impacts
may have occurred. PWGC anticipates the client’s approval to proceed with the Phase II portion of the project and the completion
of the property transaction.
Posillico Construction Services, East Farmingdale, NY
Phase I Environmental Site Assessment – Mr. Barth was retained by Posillico Construction Services to perform a Phase I
investigation at their asphalt production facility in East Farmingdale, NY. The site is approximately 13 acres in size and is presently
utilized for asphalt production and construction services. In addition, the site has been permitted by the NYSDEC to receive
petroleum impacted soil for use in asphalt production. The site and surrounding areas are historic and present use requires
extensive research of historic documents and related files to gain a sound understanding of the potential environmental impacts
at the subject site. Based upon the Phase I results, Mr. Barth recommended a Phase II investigation be performed. The Phase II
included a groundwater investigation including sampling of one on-site process well, sampling and analysis of storm-drains and
one detention basin found on-site. PWGC anticipates the client’s approval to proceed with the Phase II portion of the project.
Former Darby Drug / Avalon Bay Communities, Inc. Rockville Centre, NY
80-100 Banks Ave, Rockville Centre NY. NYSDEC BCP Site - As part of the Remedial Investigation Phase, Mr. Barth provided
oversight during sampling activities at the NYSDEC BCP site. The RI included multi medium sample collection of groundwater, soil
and soil gas. In addition to field activities such as these Mr. Barth also provided oversight and implemented the Community Air
Monitoring Plan during demolition of the former warehouse.

Groundwater Remediation
Newark-Liberty Airport, Automotive Fueling Station
The Automotive Fueling Station at Newark - Liberty Airport is the site of a UST failure regulated by the NJDEP Site Remediation
Program. Mr. Barth performs routine groundwater monitoring and sampling as well as supplemental remedial activities at the
site. Mr. Barth is responsible for coordinating field activities with regulators and assisting with preparation of periodic Status
Reports. Field work and reporting is completed in accordance with NJDEP Technical Requirements for Site Investigation 7.26E.
New York City Housing Authority - NYC, NY
Sub-Surface Investigations – Mr. Barth performs environmental assessments associated with site specific NYSDEC spill files in
order to delineate petroleum and tetrachloroethene impacts. Specifically, the collection of soil, groundwater and sub-surface
airsamples, oversight of monitoring well installations, preparation and submittal of site assessment reports, and coordination with
NYCHA staff and regulatory agencies.
P.W. Grosser Consulting • 630 Johnson Avenue, Suite 7 • Bohemia, NY 11716
PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com
New York, NY • Syracuse, NY • Seattle, WA • Shelton, CT

Page 2 of 5

Brian Barth, Senior GIS Analyst / Environmental Scientist
Brookhaven National Laboratory - Upton, NY
OUIII Western South Boundary/OUI South Boundary Vertical Profiles and Monitoring Well Installation - Mr. Barth provides
sampling services and hydrogeologic oversight for eight vertical profiles, as part of the on-site OUIII plume evaluation. His
responsibilities include the collection of groundwater samples and field parameter readings during sampling. He is also
responsible for construction observation and documentation for three monitoring well installations. After installation, wells were
developed by pumping and surging. Mr. Barth documents field activities and verifies work was performed in accordance with
BNL’s Standard Operating Procedures and Project Work Plans. He conducts daily tailgate safety meetings, completes BNL’s daily
field reports and reports to BNL’s Project Manager at the completion of each day.
Groundwater Protection Division: Groundwater Protection and Investigation - Mr. Barth has supervised the installation of
permanent and temporary monitoring wells to delineate and monitor strontium-90, tritium, and volatile organic compounds
(VOCs). Drilling methods included GeoProbe, hollow stem auger and mud rotary. He was responsible for the collection and
shipment of groundwater samples, well development and determining soil characteristics from split spoon sampling using the
unified soil classification and the Munsell Color Chart. Mr. Barth coordinated the mobilization/demobilization of all necessary
equipment and personnel, conducted daily tailgate safety meetings and ensured that the work was performed under a
Radiological Work Permit and required strict health and safety, sampling and QA/QC procedures.
Modification Plan for Additional Extraction Wells to Optimize BGRR-Sr-90 System Performance- While working for the Long
Term Remediation Actions group at Brookhaven National Laboratory Mr. Barth provided construction oversight services for the
construction of additional wells to optimize the performance of the existing on-site groundwater treatment system (GTS) aimed at
removing Sr-90 from groundwater. His oversight responsibilities include project planning, as well as oversight and coordination of
contractors (e.g. drillers, plumbers, electricians, heavy equipment operators, programmers, engineers, and consultants). Mr.
Barth’s knowledge of groundwater treatment system construction including well installation, piping, control systems, and
construction health and safety ensured the work was performed in accordance with BNL's SMBs, OPMs and in accordance with
applicable OSHA guidelines. He also provided administrative and invoice review to ensure that the project is documented properly
to meet BNL’s strict guidelines.
Groundwater Protection Division: Soil and Groundwater Remediation Project Oversight – During soil and groundwater
remediation activities at Brookhaven National Laboratory Mr. Barth provided excavation oversight services to facilitate efficient
and safe handling of PCE contaminated soils. Project responsibilities included coordination with contractors, ensuring safe and
responsible material handling, waste characterization sampling, accurate measurements of material for manifests and detailed
documentation of field activities. Mr. Barth was also responsible for conducting daily health and safety meetings which ensured
work was performed in accordance with BNL’s and OSHA’s strict guidelines.
Groundwater Protection Division: Groundwater Treatment System Troubleshooting and Restoration – While working for the
Groundwater Protection Group at Brookhaven National Laboratory Mr. Barth provided support in determining the cause of Sr-90
groundwater treatment system failure and implementing repairs required to return the system to normal operation. Mr. Barth
developed detailed work plans and job safety analyses for performing elevated and subterranean work activities. His project
responsibilities include project planning, as well as oversight and coordination of contractors. Mr. Barth’s knowledge of
groundwater treatment system construction and health and safety practices ensured the work was performed in accordance with
BNL’s and OSHA’s strict guidelines.
Monthly/Quarterly Groundwater/Air Sampling
Well Monitoring – Mr. Barth performs routine monitoring and sampling of air and groundwater and product removal at many
sites. In addition to the fieldwork at these sites, Mr. Barth analyzes the data and prepares a site plan and a quarterly report
detailing the results and future recommendations.
Town of Southampton – Southampton, NY
Town of Southampton Landfill Groundwater/Leachate Monitoring - Mr. Barth assisted with the semi-annual groundwater
sampling required by NY Environmental Conservation Rules and Regulations (NYCRR) Part 360 at this landfill. He was responsible
for collection and analysis of groundwater and leachate samples from seven groundwater-monitoring wells and two leachate
storage tanks in accordance with the Environmental Monitoring Plan and Sampling and Analysis Plans for the site. He collected
water level measurements to calculate purge volumes and used data to prepare groundwater contour and potentiometric surface
maps. He coordinated sampling with the analytical laboratory, documented field activities and maintained sample chain of
custody. He performed quality assurance procedures such as the collection of field blanks and other duplicate samples. He
prepared well condition reports and assisted with data management.
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Liberty Metals - Farmingdale, NY
USEPA Superfund Site – Mr. Barth provided weekly operation and maintenance activities for this Superfund remediation project.
Specific responsibilities included operation and maintenance of the groundwater remediation system, system sampling,
monitoring, troubleshooting and repairs. In addition, he provided construction oversight during system reconstruction and
improvements. Activities included overseeing the installation of additional recovery wells, directional drilling, electrical and
plumbing work, coordination with USEPA officials, as well as community air monitoring and health and safety oversight. His efforts
ensured that work was completed to specifications and health and safety requirements were met.
GTJ-Group/Green Bus Lines, Inc. - Queens/Brooklyn, NY
Hydrogeology/Environmental Services - Services range from Site Remediation Management & Baseline Environmental Report
Preparation (Project Coordination, Oversight and Sample Collection) at large bus facilities. Mr. Barth conducted site/facility
investigations and provided, on an accelerated time schedule, site investigations, remedial action planning and design for
dissolved and free phase groundwater contamination treatment systems.

Wastewater Management
North Shore LIJ, Manhasset, NY
South Side Hospital Soil Remediation - Mr. Barth conducted a subsurface investigation to determine the extent of petroleum
impacted soil discovered during due diligence between the hospital and the Town of Islip. After the subsurface investigation Mr.
Barth oversaw remediation activities and coordinated with NYSDEC officials to ensure the newly open spill would be closed.
During remediation Mr. Barth was responsible for scheduling contractors, meeting with hospital and NYSDEC officials, health and
safety and preparing site plans and reports for submittal to the DEC.
Minmilt Realty - Farmingdale, NY
NYSDEC Inactive Hazardous Waste Site O&M – Mr. Barth provides professional support services to meet the client’s
environmental engineering management needs, specifically Operations & Maintenance. He acts as a liaison to the NYSDEC to
report system status and to submit monthly well water measurements, along with data for influent, effluent, and air
sampling/analysis. Further, he prepares and submits quarterly groundwater monitoring and sampling reports.
Allstate Insurance Company - NY-Wide
Residential/Commercial Fuel Oil Spills Oversight & Reporting - Mr. Barth oversees fieldwork for projects such as petroleum spill
remediation. He completes spill reports and coordinates with contractors and the NYSDEC to ensure that the project stays on
schedule, is compliant with regulatory guidelines and meets the client’s goals.

BNL CERTIFICATIONS

















Hazardous Waste Generator Training - HP-RCRIGEN3
Hazwoper Refresher Training - 8 Hour - HP-EP-035
Fire Watch Training - TQ-FIREWATCH
BGRR General Employee Training (CBT) - ER-GET-BGRR-W
HFBR General Employee Training (CBT) - ER-GET-HFBR-W
ERP General Employee Training (CBT) - ER-GET-W
10CFR835 Update - TQ-CFR835-UPDATE
Contractor/Vendor Orientation Training - HP-Q-006
Noise and Hearing Conservation - TQ-NOISE
Surface Program - ER-DENV1
Groundwater Program Environmental Training - ERDENV2
Chain of Custody Training - ES-COC
Cyber Security Training - GE-CYBERSEC
Emergency Planning & Response - GE-EMERGPLAN
Environmental Protection Training - GE-ENV-GET

















Hazard Communication - HP-IND-200
Transportation of Hazardous Material-On/Off-site - TQHAZMAT-A
Hazmat Transportation Security Awareness - TQ-HMTSECURITY
RadWorker I Final (Part 2 Classroom Portion) - TQ-RW1PART2
General Employee Radiological Training - TQ-GERT
RadWorker I Intro - (Part 1 Web Course) - TQ-RW1-PART1
Hazwoper Refresher Training - 8 Hour - HP-EP-035
Lyme Disease & Tick/Chigger Bite Prevention - TQ-LYME1
Noise and Hearing Conservation - TQ-NOISE
Groundwater Radiation Qualified (for G06) - ER-G07
Groundwater Hydrologist/Geoprobe/Oversignt - ER-G20
Contractor (Construction/Trade Worker) - GE-53C
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PRIOR EXPERIENCE
Town of Babylon Department of Environmental Control – Internship; Babylon, NY
Environmental Steward - Conducted investigations/surveys of wildlife natural resources and developed infrastructure. Developed
work plans and procedures for collection of GIS data and conducted field collection. He collected and compiled geographic data
into tables, maps and reports for analysis, presentation and decision making. Mr. Barth Conducted bathymetric surveys of lakes in
the Town of Babylon to determine extent of invasive species growth. This will help determine the best methods for mitigation of
the invasive species. He performed regular methane monitoring at the Town of Babylon Recycling center and landfill. Mr. Barth
developed databases for the use of managing and analysis of semiannual landfill leachate sampling.
New York State Department of Health Bureau of Water Supply Protection - Internship; Troy, NY
Geographic Information Systems Intern – Mr. Barth developed geo-processing scripts for the use of data interoperability and data
sharing between state agencies. He compiled aerial photographs from the National Aerial Photographs program into workable
grids using ArcGIS and MapInfo for use throughout the entire Department of Health. He collected data from throughout the state
from various municipalities and agencies regarding water supply infrastructure. This data was then compiled into a multilayer
statewide map that was used for research and analysis regarding public health and safety related to public water supplies. All of
the work Mr. Barth produced was also written in detailed reports describing what was done and how future DOH employees can
follow his work.
Integrated Environmental Data – Internship; Albany, NY
Geographic Information Systems Intern - Brian worked for Integrated Environmental Data by helping develop ways of tracking bat
and bird migration using NEXRAD technology. The data was used for the determination of possible local wind farm sites to be
developed in the upstate New York region. Brian also researched the possible uses of the GRASS geographic information and
image analysis software for these purposes.

PROFESSIONAL TEACHING
Mr. Barth is an adjunct faculty member of The New York Institute of Technology. He teaches graduate courses related to
Geographic Information Systems used in the environmental technology and energy management fields. Mr. Barth is a member of
the NYIT School of Engineering Environmental and Energy Academic Association. He is actively involved in curriculum and course
development.
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