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EXECUTIVE SUMMARY 
 
Upper Ganargua Creek is a Class C stream with impacts that needs verification to determine the 
extent of possible stress to aquatic life. The b¸ 59/ ǊŜǇƻǊǘǎ ǘƘŀǘ ǘƘŜ ŎǊŜŜƪΩǎ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ 
nutrients (phosphorus), silt/sediment, dissolved oxygen/oxygen demand, and ammonia. The 
alleged sources of the stress are construct (development), urban storm runoff, agriculture, and 
municipal. For this assessment, water quality samples were collected at thirteen (13) locations 
from March 2018 to August 2018 and May 2019 to July 2019. The samples were analyzed for 
total phosphorus, total nitrogen, nitrate + nitrite, and total suspended solids. Total Kjeldahl 
Nitrogen was determined by finding the difference between total nitrogen and nitrate + nitrite. 
Total phosphorus, nitrate + nitrite, and total suspended solids concentrations observed in Upper 
Ganargua Creek were noticeably elevated in the main channel of the stream system. Nitrate + 
nitrite concentrations were also elevated in the tributary streams. A comparison between non-
event and event conditions suggests that some constituents can be diluted during intense 
precipitation events. A majority of the soils in the watershed have moderate infiltration rates and 
moderately low runoff potential. Over half of the Upper Ganargua Creek watershed is composed 
of agricultural land use. There is approximately 1,678 acres of protected wetlands in the 
watershed that play an important role in water filtration and nutrient recycling. There are two 
entities that have SPDES permitted discharges in the watershed, the Town of Macedon and a 
mobile home park. Runoff from cropland was observed as a potential source of nonpoint source 
pollution. Water quality impacts by agricultural livestock operations could be attributed to 
unsuitable grazing practices, confinement areas, and runoff from heavily used areas. The Town 
of Macedon is MS4 permittee that is required to develop and implement a stormwater 
management plan to reduce the impact of stormwater runoff on receiving waterbodies. A 
significant amount of the land use in the watershed can be considered rural, where the proper 
management and upkeep of onsite wastewater treatments systems is important to protecting 
water quality. Stream corridor conditions show that there are a number of streambank 
stabilization issues that are affecting or will soon affect private and public property.  
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INTRODUCTION AND BACKGROUND 
 

The health of our waters is the principle measure of how we live on the land. 

- Luna Leopold 

A watershed can be defined as any land area in which water drains to a common point. When 
beginning to look at how land is managed and the resulting impacts upon water quality, it 
becomes increasingly clear that what is done on the land will ultimately affect the receiving 
waterbody. The concept of Watershed Management is to look broadly at the multiple land uses 
(agriculture, development, etc.) to determine the effects and to find ways to mitigate those 
impacts to protect these waterbodies. 
 
Through a combination of field work, resource evaluation and mapping, an assessment of the 
watershed can help determine and outline upland actions that affect water quality. This 
Watershed Assessment then serves as the basis for prioritizing corrective measures and finding 
appropriate funding opportunities to address sources of pollution within the watershed. 
 
The resulting document will expectantly serve as a guideline for restoration and improvements 
within the watershed, which will ultimately improve the water quality and ecology. 
 

STREAM AND WATERSHED CHARACTERISTICS 
 

Upper Ganargua Creek (0704-0013) originates at the confluence of Great Brook (0704-0034), Fish 
Creek (0704-0037), and Mud Creek (0704-0030), near the intersection of Plaster Mill Road and 
State Route 96 in Victor, NY. Upper Ganargua Creek (UGC) flows north-west and drains into the 
Erie-Barge Canal at the Macedon-Palmyra Aqueduct Park (2685 Route 31, Palmyra, NY 14522). 
The UGC watershed, excluding Great Brook, Fish Creek, and Mud Creek, is 19,634 acres and the 
main channel is 12.5 miles in length. Minor tributaries to UGC include two streams on Creek Road, in 
Macedon; Trapp Brook on Erie Street between Paddy Lane and Jupiter Drive; Victor Road south of 
Canandaigua Road; Farmington Road south of Victor Road; and Route 31 between Kemp Drive and Victor 

Road UGC has 34.8 miles of tributary streams. The entire drainage basin of UGC-Great Brook-Fish 
Creek-Mud Creek is 78,963 acres and originates as far south as South Bristol, Ontario County, NY. 
This includes the towns of Bristol, Canandaigua, West and East Bloomfield, Farmington, Victor, 
Macedon, and small portions of Mendon, Perinton, Manchester, and Palmyra.  
 
The area of interest for this assessment is the main channel of Upper Ganargua Creek that 
extends from near Allen Padgham Road όǳǇǎǘǊŜŀƳύ ǘƻ ǘƘŜ ŎǊŜŜƪΩǎ ƻǳǘƭŜǘ ŀǘ !ǉǳŜŘǳŎǘ tŀrk in 
Palmyra. 

STREAM MORPHOLOGY AND CLASSIFICATION 
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Upper Ganargua Creek is a fourth order stream. Using USGS StreamStats 
(https://streamstats.usgs.gov/ss/), UGC has the following approximate bankfull statistics: 
 

Bankfull Area:  150 ft.2 
Bankfull Depth:  2.91 ft. 
Bankfull Streamflow:  509 ft.3/s 
Bankfull Width:  51.8 ft. 
 

StreamStats also estimated that the mean annual runoff for the basin is 11.9 inches. 
 
Using USGS Quadrangle topographic maps (Macedon, Palmyra, Victor, and Farmington NY, 7.5-
minute series), the slope of the main channel of UGC was found to be approximately 0.044 
percent. The slopes of the tributaries to this stream range from approximately 0.51 to 0.76 
percent.    
 
New York State Department of Environmental Conservation (NYS DEC) 2008 Oswego River/Finger 
Lakes Basin Waterbody Inventory/Priority Waterbodies List Report (WI/PWL) classified Upper 
Ganargua Creek as a C stream with MINOR IMPACTS that stress aquatic life (Appendix I). For Class 
C waters, the best usage is fishing. ά¢ƘŜǎŜ ǿŀǘŜǊǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŦƛǎƘΣ ǎƘŜƭlfish, and wildlife 
propagation and survival. The water quality shall be suitable for primary and secondary contact 
recreation, although other factors Ƴŀȅ ƭƛƳƛǘ ǘƘŜ ǳǎŜ ŦƻǊ ǘƘŜǎŜ ǇǳǊǇƻǎŜǎέ ό/ƘŀǇǘŜǊ · ς Division of 
Water, Section 701.8). ²ŀǘŜǊōƻŘƛŜǎ ǿƛǘƘ ΨMINOR IMPACTSΩ ŀǊŜ ǿŀǘŜǊǎ ǿƛǘƘ άƭŜǎǎ ǎŜǾŜǊŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 
impacts are apǇŀǊŜƴǘΣ ōǳǘ ǳǎŜǎ ŀǊŜ ǎǘƛƭƭ ŎƻƴǎƛŘŜǊŜŘ Ŧǳƭƭȅ ǎǳǇǇƻǊǘŜŘΦέ   
 

The Waterbody Inventory Data Sheet for UGC states that the type of pollutants are as follows: 
  

Known:  NUTRIENTS (phosphorus) 
 Suspected:  Silt/Sediment 
 Possible:  D.O./Oxygen Demand, Ammonia 
 
Nutrients are expressed as the major pollutant of concern. The Data Sheet states that the source 
of the pollutants are:   
 
 Known:  CONSTRUCTION (development), URBAN/STORM RUNOFF 
 Suspected:  Agriculture, Municipal 
 
The Data Sheet indicates the Resolvability of the impairment requires the evaluation of possible 
solutions and/or the development of management action (NEEDS VERIFICATION/STUDY). The 
Resolution Potential noted is MEDIUM, meaning the resources necessary to address the problem 
are beyond what are currently available. ¢ƘŜ ΨFurther DetailsΩ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ 5ŀǘŀ {ƘŜŜǘ ŎƻƴǘƛƴǳŜǎ 
discussing that past water quality impacts in Upper Ganargua Creek were a result of suburban 
development in the town of Victor and from municipal discharges from Victor and Farmington. 

https://streamstats.usgs.gov/ss/
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The Villages of Victor and Farmington Wastewater Treatment Plants (WWTP) have been updated 
and are meeting permit discharge limits.  
 

WATER QUALITY 
 
Upper Ganargua Creek was selecǘŜŘ ŦƻǊ ŀǎǎŜǎǎƳŜƴǘ ōŀǎŜŘ ƻƴ {²/5Ωǎ objective to complete an 
inventory of the NYS Barge Canal Corridor of Wayne County. This watershed assessment was 
designed to evaluate and further identify potential nutrient and sediment sources that impact 
the stream. The thirteen (13) sampling sites were chosen based on location along the main 
channel, at the outlet of sub-watersheds, and safety/ease of access (Figure 1 and Appendix II). 
Samples were collected at the 13 locations from March 2018 to August 2018 and May 2019 to 
July 2019. A total of 9 sampling efforts were completed between the previously stated dates. 
Sampling was completed to reflect random seasonal variations in water quality. Sampling 
included collection during what could be classified as "Event" conditions (i.e. noticeable 
precipitation runoff). Water samples were not collected during winter months. Samples were 
transported on ice to the water chemistry laboratory at Upstate Freshwater Institute in Syracuse, 
NY for water chemistry analysis of total phosphorus (TP), nitrate + nitrite (NOx), total nitrogen 
(TN), and total suspended solids (TSS). Total Kjeldahl Nitrogen (TKN) was determined by finding 
the difference between TN and NOX. Variability existed in the concentrations of constituents from 
the 13 sampling sites. This is most likely due to differences in land uses as well as point and 
nonpoint sources across the watershed. 
 
Figure 1. Upper Ganargua Creek Watershed and Sampling Sites 
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For samples collected along the main channel of Upper Ganargua Creek (UGC 01 ς UGC 

07), sampling site UGC 07 is used to establish stream water quality entering Wayne 

County and eliminating what is potentially contributed from upstream in Ontario 

County. Tributary streams that originate in Ontario County (ex. Trapp Brook) have only 

a single outfall location. Further assessment of these drainage basin contributions may 

require a linear sampling protocol or stressed stream analysis.  

Table 1a.  Mean, Non-event concentrations for Upper Ganargua Creek 
from March 2018 to August 2018 and May 2019 to July 2019 and Mean, 
Non-event concentrations from various Wayne County tributaries.   

UPPER GANARGUA CREEK 2018-19 NON-EVENT 

SITE ID 

TP 
(µg/L) 

TN 
(mg/L) 

NOx 
(mg/L) 

TKN 
(µg/L) 

TSS 
(mg/L) 

UGC 01 188.1 2.608 1.993 615.0 45.5 

UGC 02 199.3 2.568 2.000 568.0 41.5 

UGC 03 191.5 2.408 1.866 542.0 32.1 

UGC 04 181.7 2.268 1.706 562.0 31.8 

UGC 05 197.5 2.618 2.024 690.0 34.1 

UGC 06 188.0 2.960 2.408 552.0 29.2 

UGC 07 171.5 2.920 2.356 564.0 22.2 

CRK 01 51.8 1.097 0.493 603.4 8.1 

ALD 01 59.6 1.646 0.984 662.2 7.4 

TRP 01 83.5 1.938 1.271 667.2 12.1 

RT31 01 32.3 2.070 1.439 631.5 3.6 

VCT 01 79.9 1.678 1.240 573.5 7.7 

FRM 01 37.8 1.420 0.889 531.0 10.6 

WAYNE COUNTY TRIBUTARIES NON-EVENT 

Waterbody 

TP 
(µg/L) 

TN 
(mg/L) 

NOx 
(mg/L) 

TKN 
(µg/L) 

TSS 
(mg/L) 

Canandaigua Outlet Ψ09-Ψ10 47.8 N/A 1.032 590.2 3.0 

Glenmark Creek Ψ09-Ψ10 39.2 N/A 0.774 535.9 3.2 

Crusoe Creek Ψ09-Ψ10 103.5 N/A 0.110 1201.9 3.4 

Black Brook Ψ09-Ψ10 55.3 N/A 0.464 848.7 11.0 

Red Creek East Ψ09-Ψ10 127.7 N/A 0.282 939.9 4.4 

Red Creek West Ψ09-Ψ10 98.5 N/A 0.238 710.4 3.2 

Salmon Creek West Ψ10 N/A N/A N/A N/A N/A 

Maxwell Creek Ψ10 252.3 N/A 0.340 754.0 2.0 

Ganargua Creek Lower Ψ12-Ψ13 61.4 N/A 0.790 448.2 11.2 

Red Creek West Ψ16-Ψ17 70.0 1.198 0.222 976.4 9.4 

Red Creek East Ψ17-Ψ18 269.5 1.018 0.161 856.4 5.1 
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Table 1b.  Mean, Event concentrations for Upper Ganargua Creek from 
March 2018 to August 2018 and May 2019 to July 2019 and Mean, Non-
event concentrations from various Wayne County tributaries.   

UPPER GANARGUA CREEK 2018-19 EVENT 

SITE ID 

TP 
(µg/L) 

TN 
(mg/L) 

NOx 
(mg/L) 

TKN 
(µg/L) 

TSS 
(mg/L) 

UGC 01 104.5 2.015 0.941 1073.8 39.0 

UGC 02 118.8 2.085 1.021 1063.8 32.8 

UGC 03 108.1 1.948 1.071 876.5 37.6 

UGC 04 104.6 1.873 0.971 901.8 37.2 

UGC 05 98.3 1.014 0.881 1014.0 43.4 

UGC 06 94.7 1.718 0.771 947.0 40.5 

UGC 07 93.6 1.442 0.710 1022.3 35.3 

CRK 01 16.7 0.911 0.346 564.5 6.5 

ALD 01 31.9 1.405 0.454 951.0 12.8 

TRP 01 45.3 2.000 0.821 1179.5 10.2 

RT31 01 35.0 2.148 1.251 896.5 6.6 

VCT 01 80.9 2.148 1.082 743.0 13.9 

FRM 01 28.1 1.565 1.009 556.5 7.3 

WAYNE COUNTY TRIBUTARIES EVENT 

Waterbody 

TP 
(µg/L) 

TN 
(mg/L) 

Nitrate 
(mg/L) 

TKN 
(µg/L) 

TSS 
(mg/L) 

Canandaigua Outlet Ψ09-Ψ10 72.3 N/A 1.795 1449.0 13.6 

Glenmark Creek Ψ09-Ψ10 91.4 N/A 0.793 800.8 20.5 

Crusoe Creek Ψ09-Ψ10 138.5 N/A 0.170 1067.9 7.5 

Black Brook Ψ09-Ψ10 70.3 N/A 0.828 968.6 17.7 

Red Creek East Ψ09-Ψ10 132.6 N/A 0.489 842.4 9.8 

Red Creek West Ψ09-Ψ10 110.5 N/A 0.348 743.0 7.1 

Salmon Creek West Ψ10 162.2 N/A 2.130 990.0 4.6 

Maxwell Creek Ψ10 222.4 N/A 1.260 802.0 8.4 

Ganargua Creek Lower Ψ12-Ψ13 106.3 N/A 0.907 430.0 33.9 

Red Creek East 17-18 181.9 1.1 0.311 667.7 15.4 

 
Total Phosphorus (TP) 
 
Phosphorus as phosphate is one of the major nutrients required for plant growth and is often 
ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ΨƭƛƳƛǘƛƴƎΩ ƴǳǘǊƛŜƴǘ ƛƴ bŜǿ ¸ƻǊƪ ŦǊŜǎhwaters. Sources of phosphorus include animal 
wastes, sewage, detergent, fertilizer and disturbed land. U.S. Environmental Protection Agency 
recommended water quality standard for flowƛƴƎ ǿŀǘŜǊǎ ŜƴǘŜǊƛƴƎ ŀ ƭŀƪŜ ƛǎ рл ˃Ǝκ[ ŀƴŘ млл ˃Ǝκ[ 
for all other streams (USEPA, 2012). Wisconsin Department of Natural Resources established a 
phosphorus water quality standarŘ ŦƻǊ ŦƭƻǿƛƴƎ ǿŀǘŜǊǎ ŜƴǘŜǊƛƴƎ ƭŀƪŜǎ ŀǘ тр ˃Ǝκ[ ŀƴŘ млл ˃Ǝκ[ ŦƻǊ 
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all other streams and rivers (Wisconsin, 2010). The NYS DEC Stream Biomonitoring Team, in 
conjunction with the University of Albany - Department of Biological Sciences, suggests a 
phosphorus tƘǊŜǎƘƻƭŘ ƭƛƳƛǘ ƻŦ ср ˃Ǝκ[ ōŜǘǿŜŜƴ ƳŜǎƻǘǊƻǇƘƛŎ ŀƴŘ ŜǳǘǊƻǇƘƛŎ ŎƻƴŘƛǘƛƻƴǎ ƛƴ Ŧƭƻǿƛƴg 
streams (Smith et al., 2006). During non-precipitation event conditions, 9 of the 13 UGC sampling 
sites had mean concentrations of TP exceeding 6р ˃Ǝκ[Φ Sites UGC 02 and UGC 05 had the highest 
observed mean concentration at 199.3 ˃Ǝκ[ ŀƴŘ 197.5 ˃Ǝκ[, respectively (Table 1a). Compared 
to other streams assessed in Wayne County, ¦D/Ωǎ TP results were found to be quite high.   
 
During precipitation event conditions, 8 of 13 sampling sƛǘŜǎ ŜȄŎŜŜŘŜŘ ср ˃Ǝ ¢tκ[Φ  {ƛǘŜ UGC 02 
had the highest observed TP concentration at 118.8 ˃Ǝ/L (Table 1b).  The event concentrations 
observed in Upper Ganargua Creek were fairly similar to those of other tributaries in Wayne 
County.     
 
Total Kjeldahl Nitrogen (TKN) 
 
Total Kjeldahl Nitrogen is the combination of organically bound nitrogen and ammonia. Sources 
of these forms of nitrogen include sewage effluent and runoff from land where manure has been 
applied or stored. U.S. Environmental Protection Agency water quality criteria recommendations 
for New York State region provided data that un-impacted waterbodies have a TKN concentration 
ƻŦ нллΦл ˃Ǝκ[ (USEPA, 2000). For this report, TKN was calculated by finding the difference 
between the concentrations of Total Nitrogen (TN) and Nitrate + Nitrite (NOx). All 13 sample sites 
exceeded нллΦл ˃Ǝκ[ ŦƻǊ non-event conditions, although the concentrations observed could be 
considered low for waterbodies with some level of land use impact. Concentrations ranged from 
ромΦл ˃Ǝκ[ ŀǘ Cwa лм and 690.0 ˃ Ǝκ[ ŀǘ UGC 05 (Table 1a). Upper Ganargua Creek TKN non-event 
concentrations for this report are slightly lower than other streams in Wayne County.   
 
During event conditions, all 13 samplƛƴƎ ǎƛǘŜǎ ŜȄŎŜŜŘŜŘ нллΦл ˃Ǝκ[Φ Results for sites CRK 01 (564.5 
˃Ǝκ[) and FRM 01 (556.5 ˃Ǝκ[) could be considered low for having some level of impact in its 
drainage basin. Sites UGC 01, UGC 02, UGC 05, UGC 07, and TRP 01 all exceeded 1000 ˃Ǝκ[Φ The 
tributary stream known as Trapp Brook (TRP 01) had the highest observed concentration. Upper 
Ganargua Creek mean, event concentrations were fairly similar to others seen throughout Wayne 
County.   
 
Nitrate + Nitrite (NOx) 
 
Nitrate is the form of nitrogen that is most readily available for plant uptake. It is more easily 
detected as Nitrate + Nitrite, or NOx (Nitrite is not commonly found in surface waters but is 
created as nitrate converts to nitrogen gas during denitrification). Nitrate sources include soil, 
animal wastes (including birds and fish), sewage and septic systems, fertilizers and decaying 
vegetation. The NYSDEC water quality standard for nitrate in drinking water is 10 mg/L. The 
United States Geological Survey (USGS) states that background nitrate concentrations for 
undeveloped watersheds is 0.6 mg/L (USGS, 1999).  Twelve of the 13 sites sampled during non-
event conditions surpassed 0.6 mg/L, with the highest being UGC 06 at mean concentration of 
2.408 mg/L. The lowest non-event concentration observed was at CRK 01 at 0.493 mg/L. 
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Compared to other Wayne County streams, Upper Ganargua Creek NOx results were relatively 
high throughout the basin.   
 
Mean NOx concentrations observed under event conditions were relatively high in 11 out of the 
13 sampling sites. Overall, the event concentrations ranged from 1.251 mg/L at RT31 01 to 0.346 
mg/L at CRK 01. Compared to other Wayne County streams, UGC displayed slightly higher 
concentrations during precipitation events.   
 
Total Suspended Solids (TSS) 
 
Total suspended solids is a measure of soil particles and other materials suspended in water. 
Water-borne sediments act as an indicator, facilitator and agent of pollution (Makerawicz et al. 
2011). As an indicator, TSS adds hue to water. As a facilitator, sediments transport other 
pollutants such as nutrients and toxic substances. As an agent, sediments smother organisms and 
cover habitats used by some species 
for spawning (Makerawicz et al. 2011). 
Mean non-event concentration of TSS 
ranged from 3.6 mg/L at site RT31 01 
to 45.5 mg/L at UGC 01. All seven 
sampling sites along the main channel 
of UGC exceeded 22.0 mg/L, while the 
highest observed in the tributary 
streams was 12.1 mg/L (TRP 01). The 
concentrations observed throughout 
Upper Ganargua Creek main channel 
were significantly higher than other 
Wayne County streams, while results 
from tributary streams were more 
comparable.   
 
Mean event concentrations of TSS in Upper Ganargua Creek ranged from 6.5 mg/L at CRK 01 to 
43.4 mg/L at UGC 05. The main channel TSS concentrations observed during event conditions 
were significantly higher than those observed in its tributary streams and other Wayne County 
streams.   
 
 
 
 
 

When comparing non-event conditions to that of event conditions, a common 

observation is that samples collected during event conditions will have higher 



 

9 

concentrations.  This is due to increases in overland runoff and erosion. There were 

noticeable exceptions to this during this assessment, suggesting that some 

constituents may be diluted during intense precipitation events or lost to floodplains.   

HYDROLOGIC SOIL GROUPS 
 

Hydrologic soil group (HSG) is a group of soils having similar runoff potential under similar storm 
and cover conditions. Soil properties that influence runoff potential are those that influence the 
minimum rate of infiltration for a bare soil after prolonged wetting, and when not frozen. 
Wetness characteristics, water transmission after prolonged wetting, and depth to slowly 
permeable layers are properties that influence runoff potential. Changes in soil properties caused 
by land management or climate changes also cause the HSG to change. Hydrologic soil groups 
are important in the planning watershed-protection and flood-prevention projects as well as for 
planning or designing structures for the use, control and disposal of water. 
 
The HSGs are described as: 

Group AτSoils in this group have low runoff potential and high infiltration rates even when 
thoroughly wetted. They consist chiefly of deep, well to excessively drained sands or gravels and 
have a high rate of water transmission (greater than 0.30 in/hour).  

Group BτSoils in this group have moderately low runoff potential and moderate infiltration rates 
when thoroughly wetted. They consist of 10 ς 20 percent clay and 50 ς 90 percent sand. These 
soils have a moderate rate of water transmission (0.15-0.30 in/hour). 

Group CτSoils in this group have moderately high runoff potential and low infiltration rates 
when thoroughly wetted. These soils have a low rate of water transmission (0.05-0.15 in/hour). 

Group DτSoils in this group have high runoff potential. They have very low infiltration rates 
when thoroughly wetted and consist chiefly of clay soils with a high swelling potential, a 
permanent high water table, a claypan or clay layer at or near the surface and shallow soils over 
nearly impervious material. These soils have a very low rate of water transmission (0-0.05 
in/hour).   

Dual hydrologic soil groupsτCertain wet soils are placed in group D based solely on the presence 
of a water table within 24 inches of the surface even though the ease with which pores of a 
saturated soil permit water movement may be favorable for water transmission. If these soils can 
be adequately drained, then they are assigned to dual hydrologic soil groups (A/D, B/D and C/D) 
based on their ability to allow water movement and the water table depth when drained. The 
first letter applies to the drained condition and the second to the undrained condition. 

Table 2.  Hydrologic soil groups for the Upper Ganargua 
Creek Watershed. 
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Hydrologic Soil Groups Acres % 

  HSG A 2215 11% 

  HSG B 8983 46% 

  HSG C 397 2% 

  HSG D 421 2% 

  HSG A/D 1202 6% 

  HSG B/D 5270 27% 

  HSG C/D 1104 6% 

  No HSG 42 0% 

  TOTAL 19634  

 

Figure 2.  Percent acreage of hydrologic soil groups for the Upper Ganargua Creek Watershed. 

 

As evident in Table 2, a majority of the watershed area is soil that has moderate infiltration rates 
when saturated. These soils also have moderately low runoff potential. As a result of any soil 
disturbance, the soil profile can be changed from its natural state and listed soil groups may no 
longer apply. The map below displays the distribution of the HSGs in the Upper Ganargua Creek 
watershed. Any land disturbances in areas with moderately high or high runoff potential have a 
greater chance of impacting the water quality of the stream. 

High infiltration rates can pose an increased risk for groundwater and surface water 
contamination. Soil straining or filtration usually removes suspended solids and particulate 
phosphorus, but dissolved phosphorus (phosphates) can remain untreated. Fine- to medium-
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textured soils have a larger capacity to hold phosphate, while coarse-textured soils do not 
(Busman et al, 2002). The same can be stated for nitrate-N. Water-soluble nitrate leaches below 
root zones with excess water. This nitrogen form has the potential to enter ground and surface 
water in areas of coarse-textured soils (Lamb et al, 2014). Fertilizer and manure spreading on 
land with high infiltration rates (HSG A soils) can be cost ineffective and have a negative impact 
on water quality. 

Figure 3. Hydrologic Soil Groups of the Upper Ganargua Creek Watershed. 

 

LAND USE 

The land use and land cover patterns (permeability) in a watershed have a significant impact on 
the overall quality of the receiving waterbody. Knowing the extent of development in a 
watershed and where the development is located can play a key role in the contaminant loading 
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to a waterbody. In general, as land uses occur, stream systems and overall waterbody health can 
become diminished through changes in runoff and other human impacts. 
 
Land use categories observed in the UGC watershed are categorized as: 
 

- Cropland ς includes mucklands, field crops and dairy products  
- Low Density Residential ς includes rural, primary residence with acreage (including 

agricultural land) 
- Forest ς includes various vacant lands, wooded public parks and private forests 
- Medium Density Residential ς includes multi-family residence, mobile homes and residence 

with commercial uses 
- Hay/Pasture ς includes plant and tree nurseries, fruit orchards, livestock grazing areas 
- Roads ς includes paved roadways 
- Medium Density Mixed Urban ς includes commercial operations such as shopping centers, 

office buildings, downtown row-type structures, apartments buildings, inns and lodging; 
community services such as schools, hospitals, emergency services, religious and cultural 
facilities; industry such as light and heavy manufacturing process; and public services such 
as electric, gas, telephone, and sewages treatment  

- Turf/Golf ς includes golf courses and country clubs 
- Low Density Mixed Urban ς includes small commercial operations and mobile home parks 
- Open Land ς includes outdoor recreation facilities, skiing center, cemeteries, landfill 
 

Table 3.  Land uses of the Upper Ganargua Creek 
watershed and acreages 

Land Use Acres % 

  Cropland 9067 46 

  Low Density Residential 4596 23 

  Forest 1899 10 

  Medium Density Residential 1676 9 

  Hay/Pasture 975 5 

  Roads 390 2 

  Medium Density Mixed Urban 315 2 

  Turf/Golf 266 1 

  Low Density Mixed Urban 233 1 

  Open Land 216 1 

 

 

 

Figure 4.  Percent acreage of land uses for Upper Ganargua Creek watershed. 
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Figure 4 provides a fairly accurate representation of current land uses within the UGC watershed. 
It is important to note that the Low Density Residential category has a high likelihood of 
containing Agricultural Lands. With that in mind, in combination with Cropland and Hay/Pasture, 
almost 75% of the watershed is made up of some form of agricultural land.   

Land use information can be used in conjunction with water quality results to determine potential 
areas of concern and aide in prioritizing implementation efforts to reduce pollution loading. Using 
Stressed Stream Analysis, an approach developed by Dr. Joseph Makarewicz, priority 
subwatersheds can be systematically sampled to locate point and nonpoint sources (Makarewicz, 
1993).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Land Use Distribution of the Upper Ganargua Creek Watershed. 
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WETLANDS 

²ŜǘƭŀƴŘǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άareas saturated by surface or ground water sufficient to support 
distinctive vegetation adapted for life in ǎŀǘǳǊŀǘŜŘ ǎƻƛƭ ŎƻƴŘƛǘƛƻƴǎΦέ Wetlands provide flood- and 
stormwater control by absorbing, storing and slowing the movement of runoff. Wetlands provide 
erosion control by slowing water velocity, filtering sediment and by buffering streambanks and 
shorelines. Wetlands treat pollution and cycle nutrients back into the environment by filtering 
out natural and manmade pollutant. Wetlands provide important habitat for feeding, nesting and 
spawning fish and wildlife including rare and endangered species. Lastly, wetlands give humans 
areas for recreation, education and research opportunities. 

Wetlands may act as a sink for nutrients and sediment, meaning they act as filters. The biological 
and chemical process of the nitrogen cycle in wetlands causes up to 90% to be removed.   

Phosphorus enters wetlands as dissolved phosphorus or attached to suspended solids. Its 
removal occurs through uptake by plants, and chemical reactions with soil and soil components. 
However, wetlands can become saturated with phosphorus and may release it from the system. 
This loss of phosphorus from wetlands occurs in late summer, early fall and winter as organic 
matter decomposes causing low oxygen conditions.   
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Wetlands filter suspended solids from water that comes into contact with wetland vegetation.  
The plants also create friction on water flow, slowing movement, thus allowing suspended 
material to settle.   

The Upper Ganargua Creek watershed has approximately 1,678 acres of NYSDEC regulated 
wetlands consisting of forest/shrub wetlands, ponds, lakes, emergent wetlands, and riverine 
wetlands. ²ŜǘƭŀƴŘǎ ƛƴ b¸{ ŀǊŜ ǇǊƻǘŜŎǘŜŘ ōȅ ǘƘŜ CǊŜǎƘǿŀǘŜǊ ²ŜǘƭŀƴŘǎ !Ŏǘ όмфтрύ άǿƛǘƘ ǘƘŜ ƛƴǘŜƴǘ 
to preserve, protect and conserve freshwater wetlands and their benefits, consistent with the 
general welfare and benŜŦƛŎƛŀƭ ŜŎƻƴƻƳƛŎΣ ǎƻŎƛŀƭ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΦέ 

Figure 6. Freshwater Wetlands of Upper Ganargua Creek Watershed. 
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