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INTRODUCTION

Nutrient runoff degrades water quality and can lead to eutrophication and anoxia in
receiving water bodies (Fig. 1). Lake Champlain, in northeastern New York and
northwestern Vermont (Fig. 2), is an oligotrophic to mesotrophic water body with low to
moderate levels of phosphorus and nitrogen (Table 1) (Vermont DEC and New York State
DEC, 2002), the principal nutrients for primary productivity and associated water quality
issues. Major sources of nutrients in Lake Champlain include point sources such as
municipal sewage treatment plants in the cities of Plattsburgh and Burlington, and non-
point sources such as agricultural runoff.

Input Response Consequence
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Nutrients ( P,N .
T s (P,N) Weed Growth Habitat Loss
Organic Matter 0 Depleti Water Clarity
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Contaminants ' Taste/Odor
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Figure 1. Linkages between the export of material from watersheds, water quality responses in
receiving waters and the consequences of such responses. Redrawn from Kennedy (2002).

Agriculture is an economic mainstay in Clinton County, New York, despite the fact that
the number of farms and area in agriculture declined from more than 2700 farms and
160,000 ha in agriculture in 1940 to fewer than 600 farms and 65,000 ha in agriculture in
2007. The rate of farm loss slowed in the early 1990s, varying since then between 488 and
604 farms (U.S. Department of Agriculture, 1992, 1997, 2002, and 2007). Conversely,
farm product market value since 1992 increased approximately 118% to more than $120
million dollars. Revenues derived from livestock, poultry and their products account for
about 80% of the 2007 market value. Dairy farms, especially medium to large CAFO
(Concentrated Animal Feeding Operations) farms, are the most important agribusinesses in
the region. Large dairy farms produce large quantities of manure, which is applied back to
soils and can potentially become a major source of nutrients to nearby surface waters.
Agricultural best management practices, including winter storage of manure in holding
lagoons, have been applied extensively over the last twenty years. In spite of these efforts,
water quality concerns persist at the mouths of some tributaries (Vermont DEC and New
York State DEC, 2009).

In this study we examine nutrient runoff to Lake Champlain from the Little Chazy
River, located in Clinton County (Fig. 3), and its relationship to the hydrogeology, land
cover and land-use practices in the watershed. The Little Chazy River watershed is typical
of rural, medium-sized watersheds in the region, possessing a broad range of watershed
issues and concerns reflected throughout the Champlain lowland. Agriculture accounts for
approximately 17% of land cover in the watershed, compared to approximately 24% of



0 5 10 15 20
[ e —]

Kilometers A

Figure 2. Map of northeastern New York showing the location of the Little Chazy River watershed (from
Cressey, 1977 and Franzi et al., 2007). The extent of the flat rocks in Clinton County is from Denny
(1974).



Q
N
<
=
<
q

@
Q
Q
®
Q
w
c
=
=2
O
—
@
%
®
Q
@

® stream gaging station

\
& S
[
| &/ FLUME

P

Kilometers

Figure 3. Map of the Little Chazy River watershed showing principal tributaries and the locations of stream
gaging stations.

land cover county-wide, most of which is concentrated near the lake shore east of Chazy
village. The watershed was identified on the 1996 Lake Champlain Basin Waterbody
Inventory/Priority Waterbodies List Report as a class C river with possible impaired fish
survival (NYSDEC, 2001). Karim (1997) cited on-site septic problems, particularly in
Chazy and West Chazy, and high levels of livestock and crop agriculture as water pollution
concerns in the watershed. The Little Chazy River has the highest median nutrient
concentrations and median unit nutrient load (nutrient load per unit area of watershed) of
any New York tributary to Lake Champlain that is monitored as part of the Lake
Champlain Long-term Water Quality and Biological Monitoring Program (Table 1)
(Vermont DEC and New York DEC, 2009). Our objectives are to evaluate the present
geomorphic, hydrologic and water quality condition of the watershed using a high-
resolution synoptic water quality strategy in nested subwatersheds and determine nutrient
concentrations and loads from different parts of the basin. The study encompasses the
entire watershed with a principal focus on an approximately 6-km-long reach of the Little
Chazy River between the villages of West Chazy and Chazy. The database may be used to
identify principal sources and sinks for nutrients, develop and calibrate nutrient runoff
models and assess the efficacy of future changes in land management or runoff remediation
efforts in the basin.



Table 1. Mean and median total nitrogen and total phosphorus concentrations (mg/L), loads (kg/d) and unit loads (kg/d/km?) for northwestern Lake Champlain and
principal tributaries in New York. Data are from the Lake Champlain Long-Term Water Quality and Biological Monitoring Program (Vermont DEC and
New York State DEC, 2009).

*Total Nitrogen Total Phosphorus
'Basin
Water Quality Area Concentration Load Load/Area Concentration Load Load/Area
Monitoring Stations {kmzj n (mglL) {kgid) (kgp‘d!km’] n {mgiL) (kg/d) {kg:‘d.'ka)
Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median
New York State Tributary
Little Chazy River 145 135 1.29 0.95 537 272 3.70 1.88 284 0.106 0.063 36 11 0.246 0.077
Putnam Creek 160 174 0.34 0.31 218 142 1.36 0.89 271 0.027 0.018 24 T 0.148 0.046
Salmon River 175 137 0.52 0.44 281 125 1.60 0.71 286 0.038 0.024 &3l <] 0.175 0.032
°Little AuSable River 189 136 0.88 0.71 368 142 1.95 0.75 283 0.077 0.087 46 1 0.242 0.067
Boguet River 712 137 0.52 0.42 1645 806 2.31 1.13 282 0.070 0.030 346 46 0.485 0.0684
Great Chazy River 769 132 0.74 0.61 2206 864 2.87 1.12 275 0.065 0.044 241 43 0.314 0.056
“AuSable River 1323 138 0.56 0.48 4238 1683 3.20 1.27 286 0.051 0.022 586 81 0.444 0.061
Saranac River 1575 144 0.50 0.47 2279 1667 1.45 0.99 206 0.028 0.023 181 76 0.115 0.048
Lake Champlain (stations near Little Chazy River mouth)
SRichelieu River aux Rapides Fryer 22000 13050 9622 0.593 0.437 461 386 0.021 0.018
Isle LaMotte (off Rouses Pt.) 215 0.382 0.380 270 0.015 0.015

" Little Chazy River basin area is from this study. Richelieu River basin area is from the National Water Survey of Canada website < http.//scitech.pyr.ec.gc.ca/waterweb/fullgraph.asp >. All other basin areas are from:
Shanley, J.B., and Denner, J.C., 1999, The hydrology of the Lake Champlain bagin, in Manley, T.0., and Manley, P.L. (eds.), Lake Champlain in Ti ition: From R h Toward Restoration,
Water Science and Application Volume 1, American Geophysical Union, p.41-66.

Zwater quality data source:
Wermont DEC and New York State DEC, 2009, Lake Champlain Long-Term Water Quality and Biological Monitoring Program-Program Description: Vermont Agency of Nalural Resources,
Department of Environmental Conservation, New York State Depariment of Environmental Conservation and the Lake Champlain Basin Program, 11p.
< hittp:/fwww.anr.state. vi.us/decii qlcfmichamplain/lp_longterm-tribs.cfm > Tributary record lengths: TN (total nitrogen), 1992-present; TP (lotal phosphorus), 1990-present.
< hitp:/fiwww. anr_state vt.us/dec/waterq/ inflp_longterm-lakes.cfm > Lake station record lengths: TN (total nitrogen), May 1992—present; TP (total phosphorus), March 1992—present.
(Samples collected from the same station on the same day are averaged)

*N = 229 for lotal phosphorus load and total phosphorus load per unit area because Liltle AuSable River gage was nol operaling before 1 Oct 1981 {lotal phosphorus analyses began in March 1990).
“Discharge data are from the AuSable River gaging station near AuSable Forks. The basin area al the gage is 1164 km? or approximately 88% of the entire watershed.

“Nutrient load is estimated from discharge at the National Water Survey of Canada gaging station No.020J007 at Riviere Richelieu aux Rapides Fryer (basin area = 22,000 km?® ) < hitp:/iscitech.pyr.ec.gc.cafwaterweb/fullgraph.asp >
and nutrient concentrations from the Isle LaMotte (off Rouses Point) lake water quality monitoring station.




Geological Setting

The Little Chazy River originates in upland forests in the northeastern foothills of the
Adirondack Mountains and flows eastward through the Champlain lowland to its mouth at
Lake Champlain. It has two principal tributaries, Farrell Brook (basin area = 27 km?) and
Tracy Brook (basin area = 25 km?). The headwater region is a predominantly forested area
of moderate relief (<400 m) that is underlain by thin glacial soils (generally <3m thick),
Cambrian clastic sedimentary rocks and high-grade Mesoproterozoic metamorphic rocks.
This region includes a large area of exposed sandstone bedrock, or sandstone pavement,
known locally as Altona Flat Rock (Fig. 2). Mainstream gradient in the headwater region
commonly exceeds 10 m/km (Fig. 4, Table 2).
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S Flat Rock Chazy
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E’ 300 | Robinson
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®
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w Breok Champlain
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N
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Channel Distance from Lake Champlain (km)
Figure 4. Stream profiles for the Little Chazy River and its principal tributaries.

The river descends steeply through dense headwater woodlands to the Champlain
lowland and flows through a patchwork of forested and agricultural lands before emptying
into Lake Champlain. The Champlain lowland is underlain by thick glacial, glacial-
lacustrine, and glacial-marine sediments, and lower Paleozoic sedimentary rocks. Local
relief in the lowland is generally less than 100 m and the mainstream channel gradient
averages approximately 1 m/km. Prominent knickpoints (locations where stream gradient
increases abruptly) on the Little Chazy River occur in the lowland portion of the watershed
at the villages of Chazy and West Chazy (Fig. 4, Table 2), where the river flows across
bedrock obstructions. Smaller knickpoints, underlain by bedrock or glacial till, are also
evident in stream profiles (Fig. 4). Dams at Route 9 and the Fiske Road in the village of
Chazy create consecutive narrow, nearly sediment-filled impoundments that extend
roughly 6 km upstream from Route 9. Other flow-control structures in the watershed
include a series of small dams or weirs that extend downstream from Lake Alice on Tracy
Brook to the Village of Chazy and abandoned dams, either flood damaged or otherwise
compromised, on the Little Chazy River at West Chazy and two large dams at



Table 2. Geomorphology of Little Chazy River subwatersheds (see Figure 3 for station locations and

tributary names).

Sub-Basin Area Channel Length

‘ Total Sub-basin Main
o Sub-basin‘ Sub-Basin CC(:JnTr?tl)?Jttli‘:\e Main Channel| Sub-Basin Draina_ge Channel
utflow Station Area rren 91 Length Channel Densﬂ)gf Slope
(km?) 5 (km) Length | (km/km?) | (m/km)
(km*) (km)
Little Chazy River

LAKE 11.4 146 45 16.7 1.5 0.9
usGgs 6.8 134 6.0 14.7 2.2 0.4
CHAZY 55 103 3.8 8.9 1.6 1.8
LC-87 6.3 97 43 9.0 1.4 0.7
WOOD 5.3 91 43 77 1.5 0.9
CHALIZ 9.1 86 22 115 1.3 3.1
LANG 2.1 77 2.1 45 2.1 10.2
GUEST 4.2 74 2.9 8.5 2.0 3.5
NEPH 14.3 43 5.9 298 2.1 16.5
MDAM 0.8 29 1.2 1.3 1.6 5.0
RESIN 20 28 0.8 3.8 1.9 5.0
SKEL 06 26 1.8 1.7 2.8 2.5
ROBIN 19.0 19 11.0 34.4 1.8 10.6
COLD 6.3 6.3 31 9.7 1.5 4.8

Farrell Brook
DENO 12.5 27 15.0 276 2.2 8.5
FLUME 14.6 15 9.1 30.8 21 20.2

Tracy Brook
TB-87 48 25 2.84 3.7 0.8 3.5
LKALO 10.6 20 4.46 8.3 0.8 3.8
LKALI 41 9.6 3.85 6.5 1.6 7.0
TROSS 56 5.6 3.45 9.6 1.7 17.4

Principal Lowland Tributaries

Rovers Creek 48 4.8 3.7 6.6 1.4 3.0
Ratta Creek 24 2.4 1.6 5.0 21 6.2
Kalvaitis Creek 3.4 34 3.3 4.0 1.2 3.1
Ducharme Creek 1.5 1.5 2.3 22 1.5 6.9
Boyington Brook 6.2 6.2 46 7.7 1.2 6.4
Stratton Creek 1.0 1.0 1.8 2.4 2.4 10.4
Duprey Creek 4.7 4.7 3.5 8.6 1.8 11.0

" Channel slope from gaging station to knickpoint in Chazy




Altona Flat Rock. Most of the flow-control structures in the watershed date to the early
20™ century when William H. Miner constructed several hydroelectric projects in the
region (Dawson et al., 1981; Landing et al., 2007).

METHODS

River Channel Morphology

River channel morphology was evaluated at four reference reaches in the principal
study area between Chazy and West Chazy (Fig. 5). Channel cross-section morphology
and stream gradient were measured over a distance of approximately 20-times the channel
width using standard surveying methods. At least three measured channel cross were
established in each reach. Bank-full water level was measured wherever possible from the
elevation of alluvial surfaces, measurement of boundary features (e.g. lower limit of
perennial vegetation), or analysis of measured cross sections (Dunne and Leopold, 1973;
Williams, 1978). These data were used to perform a Rosgen Level 11 geomorphic

Kilometers
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Figure 5. Little Chazy River watershed map showing the locations of reference reaches within the study area.



characterization of each reach (Rosgen, 1996). The Rosgen classification uses three
numeric indices; entrenchment ratio, bank-full width to depth ratio and sinuosity; to
classify channels into one of eight principal stream types. Channel morphology class may
be further defined by channel gradient and substrate. An approximation of the flood-prone
area adjacent to the channel was made using the method described by Rosgen (Rosgen,
1996). Despite its shortcomings (e.g. Miller and Ritter, 1996; Thorne et al. 1997; Roper et
al., 2008), the Rosgen classification provides a convenient mechanism to compare channel
morphology and it or its variants are widely used for river management.

Hydrologic Network

SUNY Plattsburgh and Miner Institute (SUNY/Miner) currently operate and maintain
stream-gaging stations at 15 locations in the Little Chazy River watershed (Fig. 3). Note
that the stations FLUME and COLD , depicted on Figure 3, were not operated as part of
this study. The stations are equipped with Tru-Trac WT-HR water height (stage)
dataloggers and operate during ice-free periods only. Rating curves for each station are
calibrated using the midsection method for determining discharge (Rantz et al. 1982).
Gage records vary in length depending upon data needs and available resources. Records
for the U.S. Geological Survey (USGS) gaging station near the river mouth east of Chazy
(Fig.3) were obtained from the USGS Water Resources Division office in Troy, New York.
Stream discharge was used to estimate nutrient loads at gaged subwatersheds.

Water Quality Field and Analytical Methods

A high-resolution synoptic water-sampling strategy was adopted to determine the
spatial and longitudinal (along channel) distribution of nutrient concentrations in streams
within the Little Chazy River watershed. Synoptic sampling involves the collection of
closely spaced water samples in a short time period to provide a snapshot of nutrient
concentrations and loadings throughout the watershed. Sample spacing along the
mainstream, tributaries and other inflows varied with accessibility and land use. Channel
distance between samples varies from more than 5 km in forested upland regions to a few
hundred meters in the principal study reach between West Chazy and Chazy near villages
or agricultural lands where anthropogenic inputs such as ditches and drains are more
common.

We collected 16 synoptic sample suites at approximately four-week intervals from
January 2008-April 2009 at approximately 64 sites on the mainstream, tributaries and
agricultural ditches and tile drains (Fig. 6). Water samples were collected in acid-washed
500 ml polyethylene bottles within a period of approximately four hours to minimize
temporal variations in nutrient concentrations. Samples were transported in coolers back to
the lab and immediately split into two fractions; one which was filtered through a 0.47 mm
membrane filter to remove particulates and the other left unfiltered (Fig. 7). Filtered
subsamples were analyzed for nitrate using a Dionex lon Chromatograph with
conductimetric detection and for soluble-reactive phosphorus (primarily phosphate)
colorimetrically using a UV-Vis spectrophotometer with the ascorbic acid method (APHA,
1998). Unfiltered subsamples for total Kjeldahl nitrogen were digested on a block digester
using sulfuric acid with a copper sulfate catalyst (APHA, 1998), followed by analysis for
ammonium using the salicylate-nitroprusside-hypochlorite procedure on a flow injection
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Figure 6. Locations of gaging stations and other water-quality sampling locations.
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Figure 7. Flow chart for water quality analyses.



analyzer (APHA, 1998) modified for a Bran-Luebbe (Technicon) autoanalyzer. For total
phosphorus, unfiltered water samples are digested using potassium persulfate in sulfuric

acid on a block digester (APHA, 1998), followed by analysis for soluble-reactive

phosphorus.

RESULTS

River Channel Morphology

Main channel segments at the four reference reaches classify as Rosgen types B, C and

E (Table 3). Morphological data from the ChaL.iz reach (Fig. 8) serves as an example of

the Rosgen method. The LC87 and South Field reaches have type B channels that are
moderately entrenched and riffle-dominated. Sporadic limestone bedrock outcrops occur at
the upper and lower ends of the LC87 reach but most of the channel is underlain by a

veneer of cobble and boulder gravel. The upper bedrock outcrops serve as a threshold for

the channel above the LC87 reach to the WOOD gaging station, where the channel is

underlain by fine-grained glacial marine sediment, has a low gradient and high sinuosity.

The mainstream at South Field is underlain by glacial till and is characterized by a high
gradient, riffle-dominated channel. The ChaLiz and Kinsley reaches have low-relief

channels that are underlain by relatively thick (> 3 meters) glacial, glacial lacustrine or
glacial marine deposits. The ChaLiz channel is slightly entrenched with a moderate width

to depth ratio, sinuosity and gradient. The ChaLiz channel has many characteristics of a

Rosgen type C stream; however, it lacks a well-developed floodplain and in-channel point

Table 3. Rosgen classification for reference channel reaches.

Reference Reach
Variable ‘ _ South
LC87 Kinsley ChalLiz Field

Entrenchment‘ Ratio . 19 ~83 38 19
(floood-prone width / bank-full width)
Width—-Depth Ratio
(bank-full width / bank-full depth) 23 10 14 25
Sinuosity (m/m) 12 1.2 1.2 1.1
Gradient (m/m) 0.004 0.004 0.007 0.042
Mgdian Substrate Particle Size cobble gravel cobble cobble
(visual assessment) (pebble)
Rosgen Classification B3c E4-C4 C3 B3a

10
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bars. The morphology of the Kinsley channel lies near the boundary of Rosgen types E
and C streams. Row-crop agriculture encroaches into the flood-prone area at the Kinsley
and Chaliz reaches.

Hydrology

The U.S. Geological Survey gaging station at Stetson Road in Chazy provides the only
continuous discharge record for the entire study period, 1 January 2008 to 30 April 2009
(Fig.9). Only one minor tributary, Rovers Creek, enters below the Stetson Road gage (Fig.
3), so these data provide a good estimate of outflow to Lake Champlain from the watershed.
The record is derived from unit values (15-minute discharge records) provided by the
USGS Water Sciences Center in Troy. Little Chazy River discharge averaged 2.61 m?s,
with a median of 1.57 m%/s, during the study period. The largest flows, which occurred in

100 USGS Station No. 04271815
Little Chazy River at Stetson Rd, Chazy, NY
01 Jan 08 to 30 Apr 09
p
2 10 l l
)
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Date

Figure 9. Hydrograph for the U.S. Geological Survey gaging station at Stetson Road, Chazy, New York for the
study period 1 January 2008 — 30 April 2009. Median discharge is indicated by the horizontal red
line and the discharge range between the 25" and 75" percentiles is shown by the red-sghaded area
between solid red lines. Red circles indicate the mean daily discharge on synoptic water-quality
sampling days.

two separate events on 10 January and 13 April 2008, exceeded 23 m%s, while the lowest
flows, around 0.120 m%/s, occurred in September and early October 2008.

Most SUNY -maintained gaging stations operated from mid-April 08 to mid-November
2008. New gages were installed below the Farrell Brook confluence in West Chazy
(GUEST) and in the reach between the LANG and WOOD gages (CHALIZ) (Fig. 3) to
provide better resolution for assessing longitudinal variations of discharge in the principal

p. 12



study reach. All gages were operational by mid-June 2008. Mean daily discharges for all
main channel gaging stations were grouped into three classes bounded by the 25" and 75™
percentile discharge magnitudes at the USGS gaging station. High mean daily flows occur
when discharge at the USGS gage exceeds the 75" percentile discharge (Qusss > 2.99 m%/s
(n =17 days) (Fig. 9)) and generally correspond to runoff-producing rainfall or snowmelt
events. Moderate mean daily flows (0.69 m*/s < Qusas < 2.99 m*/s (n = 58 days)),
approximate median or most-probable flow regime in the watershed. Low flows (Qusgs <
0.69 m*/s (n = 114 days)) correspond to prolonged periods of baseflow. Note that low flow
conditions predominate during the period of record because SUNY gages only operate
when the channel is ice-free.

Effluent (baseflow input) conditions predominate in all flow regimes in the reach
between Miner Dam (MDAM gage) and West Chazy (LANG gage), where river descends
more than 130 meters from the uplands at Altona Flat Rock to the Champlain lowland
(average gradient = 13.4 m/km) (Fig. 10). Flow in this reach is augmented by inflow from
several high-discharge springs that occur in this part of the watershed (Lehman et al. 2006).
The longitudinal pattern of discharge in the lowland below West Chazy is more complex
and varies with flow regime. An influent zone (an area where the stream loses discharge)
occurs in the channel between the WOOD and LC-87 gages, where the river crosses an
area of complex geological structure in Champlain lowland (Fisher, 1968). Stream
gradient in this reach is very low (< 0.73 m/km) and is controlled by a bedrock threshold at
the upper end of the LC-87 reference reach. The influent zone expands upstream during
low-magnitude baseflows (Fig. 10). Inflows from minor tributaries are negligible during
low flow conditions and nearly all stream flow is generated in the upper reaches of the
watershed. As stream flow increases following runoff events, a greater proportion of
baseflow is generated in lowland agricultural regions.

Water Quality

Mainstream Nitrate, Total Phosphorus and Soluble Reactive Phosphorus

Nitrate, total phosphorus and soluble reactive phosphorus concentrations in headwater
forests were typically low (< 1 mg/L NO3,< 10 ug/L P) and increased substantially upon
entering lowland agricultural regions (Figs. 11-13). Occasional abrupt increases in nitrate
concentrations within the agricultural areas may be attributed to high concentrations in
agricultural ditches or tiles, but this trend was not consistent due to the low discharges
measured in many of these tributaries. Nitrate concentrations generally leveled off at 2-3
mg/L in the agricultural area between West Chazy and Chazy and actually decreased in two
small, narrow impoundments in the village of Chazy. Nitrate decrease in the impoundment
is most likely due to dilution or sequestration in algae, aquatic macrophytes and sediments,
particularly during the growing season. Nutrient concentrations increased substantially in
the 7 km-long reach between the village of Chazy and Lake Champlain, where the river
traverses a low-relief, intensively managed agricultural area developed on relatively deep
glacial-marine soils. The Chazy wastewater treatment facility is also located in this reach.

Downstream changes in phosphorus (total phosphorus and soluble-reactive phosphorus)
(Figs. 12 and 13) concentrations below West Chazy generally mirror those observed in
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nitrate concentrations but exhibited substantially more variability, an effect of variable
manure applications, overland transport during storm events or possibly measurement
errors associated with relatively low phosphorus concentrations (10-100 pg/L). Large
increases in nutrient concentrations in the lowermost reaches of the Little Chazy River,
especially phosphorus, may be related to surface-drained agricultural field near the lake
(Fig. 14).

Tributary Nitrate, Total Phosphorus and Soluble Reactive Phosphorus

Spatial and longitudinal variability of nutrient concentrations in the Little Chazy River
basin generally follows agricultural land-use patterns (Figs. 14 and 15). Nitrate
concentrations in the lower reaches of Farrell Brook rise to levels close to that found in the
mainstream and thus do not markedly change Little Chazy River concentrations at their
confluence. The longitudinal patterns of total and soluble reactive phosphorus
concentrations in Farrell Brook are similar to the upper Little Chazy River. Low nitrate
concentrations in Tracy Brook may contribute to the decrease in nitrate observed in the
Chazy impoundments, where dilution and nutrient sequestration are suspected (Fig. 15B).
Tracy Brook nitrate, total phosphorus and soluble reactive phosphorus reach their lowest
levels at the outflow from Lake Alice, suggesting that dilution and sequestration also
occurs in Lake Alice.

Nitrate, total phosphorus and soluble reactive phosphorus concentrations were also
measured monthly in seven small agricultural tributaries in the principal study reach (Fig.
16). Many of these inflows are channelized natural streams or ditches fed by tile drain
pipes. The lower ends of the tributary channels are often back-flooded by water from the
main channel during high flow events but tile drain flow is an increasingly important, if not
exclusive, source of water as main channel flow diminishes. Smaller tributaries or edge-of-
field ditches often dry-up during prolong periods of baseflow in late summer and early fall.
As a result, during some periods of the year, these samples may represent a combination of
tile-drain flow and runoff, tile-drain flow only or may not have been sampled.

Nitrate concentrations in agricultural tributaries varied over three orders of magnitude,
with the average being 8.46 £ 4.11 mg/L (mean % 1 standard deviation). Average nitrate
concentrations peaked during the growing season into early fall (June — October),
particularly in terms of maximum values (Fig. 16b). The highest nitrate concentrations for
tributary inflows roughly correspond to elevated concentrations of nitrate in the Little
Chazy main channel. On average, nitrate concentrations in tributaries were 5.9 times
greater than those in the main river channel, ranging from 1.2 to 23.9 times greater on a
given sample day.

Total phosphorus concentrations in the six agricultural tributaries also varied greatly by
site (Fig. 15b) with an average of 54.7 + 43.0 ug/L (mean * 1 standard deviation). It is
noteworthy that two of the five highest total phosphorus concentrations in the agricultural
tributaries occurred during major snowmelt events, in January 2008 and February 20009,
with no corresponding increase in nitrate. Soluble reactive phosphorus accounts for a
greater proportion of total phosphorus when total phosphorus concentrations are highest,
e.g. January 2008, July 2008 and February, 2009 (Figs. 16B and 17).



Explanation

- Tile Drained
- Surface Drained

I:l Presumed Surface Drained

- Unknown

Figure 14. Distribution of agricultural land in the Little Chazy River watershed, showing fields that are drained by tiles, surface runoff or unknown mechanisms
(Drainage information from Steve Mahoney, personal communication, 2009).
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The relationship between nutrient concentrations in agricultural tributaries and the
mainstream differed greatly between the two solutes. Nitrate concentrations showed no
relationship with an r* of only 0.05 (Fig. 18A). Phosphorus concentrations however,
exhibited a noteworthy relationship between tributary and main channel concentrations,
with an r® of 0.86 (Fig. 18B). Although much of the phosphorus correlation can be
explained by a single high flow event, the relationship was still evident when this event
was removed (r? = 0.49).

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen, which primarily reflects ammonium and particulate-bound
nitrogen, was measured on a subset of eight mainstream and six agricultural tributary water
samples from the principal study reach for six monthly sample suites (June, July, October,
November and December 2008 and February 2009). The TKN:Nitrate N ratio generally
ranged between 2:1 and 1:2 for most stations but the ratio was greater for two agricultural
tributary sample sites with higher overall nitrogen concentrations (Fig. 19). The higher
ratio may reflect a greater proportion of particulate-bound nitrogen in surface runoff or
denitrification at these sites.
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mainstream gage sites (NEPH to CHAZY) and six agricultural tributaries in the principal study
reach. The averages represent six monthly samples for which both nitrate and total Kjeldahl
nitrogen were analyzed.

Nutrient Loads

Nitrate, total phosphorus and soluble reactive phosphorus loads for nine mainstream
gaging stations were determined for ten monthly sample suites in 2008. The sample
population size for nutrient load calculations was limited primarily by the inability to
estimate discharge at SUNY gages confidently when the channel was ice affected.
Discharge estimates at SUNY gages for January and February 2008 were determined from
manual measurement of stage at the time of water-quality sampling. The channel was ice-
free during the January snowmelt-rainfall event and was about 80% ice-free in February.
The gages were ice-affected in March 2008 so no discharge estimates are available.
Discharge estimates for water-quality sample days in April through November 2008 are
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daily averages determined from stage records at each gaging stations. Ice conditions
prevented discharge estimates for December 2008 to March 2009 (ice-affected) and April
2009 datalogger records are not yet available.

Nitrate, total phosphorus and soluble reactive phosphorus loads increase
logarithmically with channel distance through the principal study reach (Fig. 20). Average
nutrient loads do not decrease in the Chazy impoundments as were observed with average
concentrations (Figs. 11-13), suggesting that a combination of dilution and reservoir
mixing account for most of the observed relationships. The average downstream nutrient
load gradients from West Chazy (GUEST gage) to Chazy (USGS gage) are 41 kg/d/km
(kilograms per day per kilometer of channel) for nitrate, 0.64 kg/d/km for total phosphorus
and 0.34 kg/d/km for soluble reactive phosphorus.

The highest nutrient loads occurred during high-magnitude storm runoff events due to
moderately elevated concentrations combined with high discharge. During these periods,
bankfull and overbank conditions in some reaches and overland stormflow probably
contributed to contamination of surface waters due to erosion of surface applied manure in
flood-prone areas. Manure application immediately prior to large runoff events may also
contribute to higher nutrient loads during high-magnitude events as observed during the
February 2009 snowmelt and rainfall event. During low-flow conditions, tile-drain
systems provide much of the agricultural loading and macropore flow in agricultural soils
may exacerbate nutrient loss to surface waters.

DISCUSSION

Nutrient runoff in the Little Chazy River is a complex function of watershed
hydrogeology and land management. Stream flow generation in the Little Chazy River is
longitudinally heterogeneous and seasonally variable. Influent reaches occur in the
headwater region on Altona Flat Rock and in the principal study reach between West
Chazy and Chazy. The extent of the lower influent zone is restricted to the section between
the WOOD and LC-87 gaging stations at high flow (Qusss > 2.99 m*/s (75" percentile))
but expands upstream to the LANG gage at median and low flows. Evapotranspiration
alone cannot account for the water loss in this zone. Losses to groundwater may be related
to the proximity of the mainstream to the southeastern basin divide, complex geological
structure south of Chazy and seasonal changes in groundwater levels, which also affect
possible surface water sources such as wetlands, agricultural tributaries and tile drains.
Nearly all stream flow in the Champlain lowland is generated in the upper reaches of the
watershed during prolonged periods of baseflow, generally in the late summer or early fall.
A greater proportion of stream flow is generated in the lowland portion of the watershed at
higher flows as groundwater levels rise and surface reservoirs (e.g. wetlands and flow to
tile drains) are replenished.

The spatial variability of nutrient concentration and load generally follow agricultural
land use patterns in the watershed. Nutrient concentration and load are low in the forested
headwater regions of the Little Chazy River and its principal tributaries and increase as
these streams enter the Champlain lowland. Nutrient levels in the mainstream increase
sharply upstream of West Chazy (NEPH gage) and increase logarithmically to
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Lake Champlain. Mainstream locations that show consistent abrupt increases in nutrients
are commonly related to input from tile drains, ditches and natural tributaries, however,
nutrient inputs from these sources vary greatly with flow regime and fertilizer (manure)
application. Nutrient concentrations decrease in the Chazy impoundments, presumably due
to dilution by groundwater, reservoir mixing or sequestration in biomass. Average nutrient
loads, however, do not reflect similar losses of solute mass suggesting that large-scale
sequestration does not occur in these impoundments.

Nutrient concentrations increased substantially in the 7 km-long reach between the
village of Chazy and Lake Champlain. Agriculture is widespread in this reach, accounting
for more than 65% of land cover in the LAKE and USGS subwatersheds (Fig. 3). These
subwatersheds include two tributary inputs, Tracy Brook and Rovers Creek. Other possible
sources of nutrients include nonpoint source runoff from the village of Chazy and the
Chazy municipal wastewater treatment plant, both of which lie upstream from the USGS
gaging station at Stetson Road. Measured total nitrogen and total phosphorus loads from
the wastewater treatment plant are relatively low (Fred Dunlap, NYSDEC, personal
communication, 2008) and neither the village nor wastewater treatment plant sources
account for the nutrient load increases below the USGS gage. Nutrient load increases
below the USGS gage are most likely linked to agricultural runoff, which may be
exacerbated by low-permeability marine soils and surface-drained (untiled) fields near the
lake, especially for phosphorus.

Nutrient loads are highest during high-magnitude rainfall or snowmelt runoff events but
the relationship is not consistent, as demonstrated by two combined snowmelt and rainfall
events at the USGS gaging station on 10 January 2008 (Jan-08) and 12 February 2009
(Feb-09) (Table 4; Fig. 9). Nitrate load for the Jan-08 event (7310 kg/d) was nearly three-
times

Table 4. Comparison of nitrate and total phosphorus concentrations and loads for two snowmelt-rainfall

events.
10-Jan-08 12-Feb-09
Discharge 23.2m%s 5.5 m’/s
Nitrate Concentration .38 moL | 549 mglt
Nitrate Load 7310 kg/d 2609 kg/d
_Total Phosphorus Concentration ~ 0.050mg/L. 0416 mg/L
Total Phosphorus Load 100 kg/d 198 kg/d

that of the Feb-09 event (2609 kg/d), despite having lower nitrate concentration. The
higher discharge of the Jan-08 event accounts for the greater nitrate load. Conversely, total
phosphorus load for the Feb-09 event (198 kg/d) was nearly twice that of the Jan-08 event
(100 kg/d), despite having a discharge less than one quarter of the Jan-08 event (Table 4).
High total phosphorus concentration, related to widespread manure application
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immediately prior to the Feb-09 event, accounts for the high total phosphorus load.
Nutrient loads for both events commonly exceed median and low flow (Quses < 2.99 m%/s)
loads by more than an order of magnitude.

These relationships underscore the complexity of nutrient load generation and transport
in the Little Chazy River and the difficulties involved in finding management options to
reduce nutrient loads to Lake Champlain. General management strategies that may
improve water quality include optimizing manure management in flood-prone areas or
during times of potentially high runoff, especially in winter or early spring when much of
the nutrient load is generated. Given the spatial and temporal complexity of nutrient runoff
process, however, site-specific remediation strategies may be necessary. Possible
management strategies will benefit from improved understanding of event-driven runoff
processes and their nutrient loads, better delineation of flood-prone areas and “edge-of-
field” studies of nutrient runoff generation in fields along the Little Chazy River corridor.
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Appendix A. Mean Daily Discharge for Gaging Stations on the Little Chazy River from
Altona Flat Rock to Lake Champlain, 22 April 2008—18 November 2008.

' SUNY gaging station
2us. Geological Survey gaging station at Stetson Road.

Discharge m®/s
Date

'MDAM | 'NEPH | 'GUEST [ 'LANG | 'CHALIZ | 'wooD | 'Lcs7 | 'CHAZY | 2USGS
22-Apr-08 0.563 1.057 2.275 2.526 2.346 4.311
23-Apr-08 0.514 1.027 2.079 2.039 1.999 3.640
24-Apr-08 0.439 0.932 1.926 1.687 1.729 3.170
25-Apr-08 0.406 0.820 1.760 1.389 1.484 2.823
26-Apr-08 0.359 0.730 1.610 1.239 1.331 2.491
27-Apr-08 0.324 0.675 1.518 1.099 1.149 2.020
28-Apr-08 0.376 0.742 1.685 1.235 1.145 1.984
29-Apr-08 0.996 1.543 2.830 3.757 2.538 4.039
30-Apr-08 0.900 1.463 2.527 3.342 2.846 4.940
1-May-08 0.634 1.041 2.037 1.950 1.913 3.861
2-May-08 0.528 0.882 1.833 1.510 1.561 3.182
3-May-08 0.462 0.790 1.714 1.318 1.365 2.820
4-May-08 0.461 0.783 1.725 1.350 1.355 2.747
5-May-08 0.449 0.763 1.678 1.290 1.387 2.738
6-May-08 0.396 0.689 1.531 1.146 1.176 2.346
7-May-08 0.331 0.602 1.385 1.038 1.004 1.250 1.786
8-May-08 0.333 0.594 1.373 1.012 0.874 1.075 1.727
9-May-08 0.303 0.552 1.316 0.974 0.922 1.121 1.563
10-May-08 0.264 0.523 1.231 0.907 0.839 1.010 1.365
11-May-08 0.227 0.471 1.156 0.854 0.766 0.909 1.228
12-May-08 0.215 0.442 1.094 0.810 0.704 0.831 1.132
13-May-08 0.200 0.420 1.051 0.772 0.652 0.780 1.053
14-May-08 0.179 0.397 1.009 0.730 0.599 0.721 1.035
15-May-08 0.183 0.395 0.584 1.009 0.742 0.560 0.645 0.926
16-May-08 0.180 0.366 0.550 0.973 0.698 0.560 0.678 0.913
17-May-08 0.176 0.356 0.530 0.931 0.665 0.522 0.615 0.837
18-May-08 0.172 0.344 0.511 0.900 0.647 0.497 0.572 0.791
19-May-08 0.166 0.332 0.506 0.888 0.632 0.457 0.509 0.750
20-May-08 0.163 0.336 0.510 0.911 0.640 0.486 0.515 0.750
21-May-08 0.141 0.322 0.484 0.886 0612 0.478 0.554 0.727
22-May-08 0.129 0.307 0.474 0.862 0.593 0.450 0.485 0.691
23-May-08 0.133 0.305 0.475 0.856 0.591 0.442 0.474 0678
24-May-08 0.131 0.301 0.478 0.876 0.602 0.450 0.477 0.675
25-May-08 0.117 0.282 0.437 0.801 0.552 0.406 0.447 0.641
26-May-08 0.103 0.265 0.443 0.803 0.523 0.373 0.422 0.579
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Appendix A. Mean Daily Discharge for Gaging Stations on the Little Chazy River from
Altona Flat Rock to Lake Champlain, 22 April 2008-18 November 2008.

T SUNY gaging station

2us. Geological Survey gaging station at Stetson Road.

Discharge m%s
Date

'MDAM | 'NEPH | 'GUEST | 'LANG | 'CHALIZ | 'wooD | 'Lcs7 | 'CHAZY | 2USGS

27-May-08 0.102 0.256 0.396 0.710 0.526 0.418 0.567 0.594
28-May-08 0.098 0.250 0.381 0.660 0.475 0.334 0.374 0.527
29-May-08 0.081 0.231 0.361 0.607 0.446 0.294 0.334 0.478
30-May-08 0.073 0.217 0.348 0.568 0.418 0.271 0.315 0.435
31-May-08 0.128 0.313 0.474 0.885 0.605 0.224 0.238 0.687
1-Jun-08 0.602 0.845 0.927 1.660 1.447 1.048 1.297 3.406
2-Jun-08 0.393 0.634 0.755 1.310 1.022 1.023 1.360 3.331
3-Jun-08 0.265 0.478 0.674 1.173 0.822 0.722 1.212 2.136
4-Jun-08 0.575 0.841 1.174 1.861 1.867 0.801 1.325 3.245
5-Jun-08 0.800 1.174 1.297 2.045 2.261 1.221 1.395 4635
6-Jun-08 0.651 0.975 1.215 1.943 1.803 1.598 1.659 4.356
7-Jun-08 0.624 0.946 1.122 1.832 1.640 1.521 1.561 4.244
8-Jun-08 0.415 0.671 0.825 1.431 1.094 1.054 1.350 3.237
9-Jun-08 0.299 0.520 0.684 1.202 0.874 0.776 1.112 2212
10-Jun-08 0.226 0.435 0.613 1.060 0.859 0.724 0.841 1.531
11-Jun-08 0.213 0.429 0.625 1.099 0.878 0.802 0.958 1.862
12-Jun-08 0.181 0.395 0.527 0.935 0.730 0.583 0.700 1.227
13-Jun-08 0.141 0.332 0.470 0.828 0.660 0.469 0.586 0.882
14-Jun-08 0.136 0.423 0.855 1.395 1.873 0.588 0.563 0.821
15-Jun-08 0.321 0.590 1.042 1.780 2.766 1.656 2.782 5.427
16-Jun-08 0.236 0.464 0.699 1.259 1.100 1.035 1.470 3.200
17-Jun-08 0.168 0.406 0.624 1.126 0.925 0.811 0.971 1.769
18-Jun-08 0.151 0.372 0.596 1.090 0.750 0.867 0.833 1.020 1.636
19-Jun-08 0.243 0.506 0.883 1.550 1.488 1.906 0.945 1.142 2.235
20-Jun-08 0.357 0.649 1.004 1.731 1.720 2.046 1.014 1.725 5.306
21-Jun-08 0.414 0.739 0.994 1.718 1.635 1.889 1.211 1.936 3.944
22-Jun-08 0.307 0.606 0.796 1.432 1.208 1.342 1.233 1.656 2.500
23-Jun-08 0.248 0.540 0.736 1.338 1.067 1.199 0.953 1.306 1.715
24-Jun-08 0.225 0.496 0.714 1.305 1.050 1.206 1.082 1.393 1.811
25-Jun-08 0.179 0.427 0.607 1.125 0.829 0.916 0.817 1.059 1.219
26-Jun-08 0.146 0.366 0.537 1.011 0.713 0.775 0.655 0.961 0.824
27-Jun-08 0.133 0.335 0.503 0.942 0.634 0.713 0.552 0.916 0.706
28-Jun-08 0.122 0.315 0.488 0.911 0.600 0.681 0.543 0.914 0.648
29-Jun-08 0.125 0.315 0.469 0.957 0.639 0.722 0.534 0.844 0.654
30-Jun-08 0.192 0.364 0.543 1.080 0.786 0.853 0.686 0.937 0.792
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Appendix A. Mean Daily Discharge for Gaging Stations on the Little Chazy River from

Altona Flat Rock to Lake Champlain, 22 April 2008—18 November 2008.

' SUNY gaging station

2us. Geological Survey gaging station at Stetson Road.

Discharge m¥s
Date
'MDAM | 'NEPH | 'GUEST | 'LANG | 'CHALIZ | 'woOD | 'LC87 | 'CHAZY | USGS

1-Jul-08 0.175 0.343 0.498 0.922 0.629 0.696 0.604 0.997 0.750
2-Jul-08 0.123 0.284 0.430 0.769 0.500 0.577 0.460 0.802 0.610
3-Jul-08 0.091 0.245 0.398 0.683 0.440 0.524 0.408 0.431 0.524
4-Jul-08 0.093 0.234 0.388 0.663 0.424 0.505 0.414 0.390 0.484
5-Jul-08 0.085 0.220 0.358 0.590 0.377 0.466 0.331 0.342 0.440
6-Jul-08 0.074 0.204 0.326 0.506 0.329 0.418 0.282 0.286 0.395
7-Jul-08 0.070 0.193 0.303 0.466 0.309 0.410 0.251 0.243 0.350
8-Jul-08 0.060 0.178 0.275 0.423 0.280 0.397 0.221 0.214 0.309
9-Jul-08 0.057 0.170 0.273 0.420 0.277 0.395 0.206 0.195 0.279
10-Jul-08 0.062 0.163 0.259 0.396 0.256 0.385 0.205 0.318 0.269
11-Jul-08 0.066 0.159 0.255 0.387 0.236 0.343 0.183 0.471 0.246
12-Jul-08 0.065 0.162 0.251 0.387 0.232 0.346 0.191 0.355 0.235
13-Jul-08 0.072 0.231 0.365 0.638 0.390 0.434 0.184 0.273 0.261
14-Jul-08 0.095 0.228 0.582 0.896 0.622 0.718 0.301 0.353 0.458
15-Jul-08 0.089 0.191 0.347 0.577 0.368 0.476 0.315 0.460 0.479
16-Jul-08 0.083 0.192 0.294 0.470 0.302 0.405 0.243 0.426 0.393
17-Jul-08 0.075 0.194 0.267 0.414 0.260 0.366 0.208 0.390 0.314
18-Jul-08 0.080 0.231 0.318 0.556 0.341 0.406 0.171 0.423 0.378
19-Jul-08 0.124 0.334 0.400 0.991 0.731 0.799 0.374 0.381 0.626
20-Jul-08 0.156 0.340 0.452 0.998 0.809 0.834 0.477 0.473 0.708
21-Jul-08 0.239 0.432 0.536 1.418 1.343 1.521 0.561 0.538 1.398
22-Jul-08 0.230 0.397 0.546 1.045 0.813 0.863 0.683 0.538 1.066
23-Jul-08 0.246 0.384 0.504 0.936 0.659 0.724 0.576 0.520 0.761
24-Jul-08 0.288 0.449 0.526 1.103 0.808 0.852 0.556 0.531 0.750
25-Jul-08 0.310 0.434 0.566 1.062 0.789 0.807 0.632 0.695 0.757
26-Jul-08 0.249 0.366 0.513 0.938 0.670 0.686 0.576 0.801 0.697
27-Jul-08 0.214 0.345 0.499 0.920 0.678 0.715 0.562 0.719 0.673
28-Jul-08 0.151 0.257 0.400 0.716 0.500 0.581 0.445 0.738 0.610
29-Jul-08 0.130 0.225 0.350 0.593 0.407 0.492 0.336 0.789 0.510
30-Jul-08 0.100 0.200 0.316 0.502 0.345 0.435 0.281 0.567 0.442
31-Jul-08 0.074 0.173 0.283 0.440 0.298 0.403 0.247 0.283 0.389
1-Aug-08 0.069 0.173 0.296 0.453 0.301 0.382 0.259 0.259 0.346
2-Aug-08 0.079 0.179 0.325 0.519 0.363 0.448 0.300 0.336 0.358
3-Aug-08 0.102 0.213 0.423 0.727 0.498 0.518 0.333 0.412 0.405
4-Aug-08 0.175 0.246 0.524 0.948 0.697 0.725 0.407 0.727 0.523
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Appendix A. Mean Daily Discharge for Gaging Stations on the Little Chazy River from

Altona Flat Rock to Lake Champlain, 22 April 2008—-18 November 2008.

' SUNY gaging station

2us. Geological Survey gaging station at Stetson Road.

Discharge m*/s
Date
'MDAM | 'NEPH | 'GUEST | 'LANG | 'CHALIZ | 'woOD | 'Lcs7 | 'CHAZY | 2USGS

5-Aug-08 0.194 0.261 0.428 0.747 0.515 0.588 0.426 1.026 0.557
6-Aug-08 0.160 0.242 0.413 0.707 0.490 0.553 0.347 0.924 0.529
7-Aug-08 0.160 0.234 0.411 0.709 0.507 0.571 0.426 1.012 0.620
8-Aug-08 0.183 0.315 0.584 1.290 1.963 3.149 0.562 1.332 1.128
9-Aug-08 0.328 0.462 0.852 1.482 2.339 5.982 2.912 7.166 7.471
10-Aug-08 0.279 0.384 0.579 1.075 1.030 1.352 1.375 3.137 3.921
11-Aug-08 0.224 0.332 0.503 0.968 0.803 0.966 1.045 2.026 2.384
12-Aug-08 0.186 0.289 0.435 0.825 0.636 0.736 0.748 1.583 1.576
13-Aug-08 0.158 0.268 0.408 0.756 0.579 0.662 0.575 1.365 0.961
14-Aug-08 0.135 0.237 0.373 0.685 0.528 0.622 0.555 1.100 0.814
15-Aug-08 0.110 0.208 0.344 0.591 0.436 0.524 0.428 0.681 0.691
16-Aug-08 0.094 0.189 0.333 0.572 0.418 0.513 0.395 0.562 0.611
17-Aug-08 0.084 0.170 0.299 0.481 0.354 0.455 0.323 0.477 0.535
18-Aug-08 0.080 0.162 0.290 0.448 0.321 0.430 0.288 0.414 0.482
19-Aug-08 0.089 0.178 0.348 0.582 0.415 0.498 0.376 0.485 0.564
20-Aug-08 0.077 0.153 0.294 0.462 0.334 0.435 0.323 0.498 0.528
21-Aug-08 0.071 0.143 0.263 0.400 0.279 0.388 0.255 0.398 0.454
22-Aug-08 0.061 0.135 0.240 0.359 0.243 0.360 0.218 0.333 0.402
23-Aug-08 0.040 0.118 0.221 0.329 0.216 0.343 0.196 0.299 0.349
24-Aug-08 0.048 0.110 0.206 0.306 0.193 0.324 0.172 0.255 0.298
25-Aug-08 0.054 0.111 0.206 0.302 0.189 0.317 0.161 0.217 0.255
26-Aug-08 0.056 0.104 0.194 0.287 0.170 0.301 0.154 0.215 0.233
27-Aug-08 0.056 0.101 0.185 0.273 0.151 0.280 0.139 0.197 0.214
28-Aug-08 0.056 0.097 0.178 0.264 0.144 0.274 0.129 0.182 0.195
29-Aug-08 0.058 0.095 0.174 0.255 0.138 0.273 0.125 0.157 0.172
30-Aug-08 0.049 0.092 0.179 0.263 0.142 0.281 0.123 0.155 0.160
31-Aug-08 0.046 0.082 0.162 0.241 0.124 0.269 0.120 0.136 0.149
1-Sep-08 0.041 0.076 0.152 0.226 0.107 0.252 0.105 0.147 0.141
2-Sep-08 0.039 0.072 0.144 0.215 0.096 0.241 0.095 0.128 0.136
3-Sep-08 0.041 0.070 0.146 0.217 0.095 0.235 0.088 0.125 0.127
4-Sep-08 0.046 0.070 0.145 0.211 0.093 0.235 0.088 0.157 0.127
5-Sep-08 0.045 0.074 0.153 0.219 0.095 0.238 0.085 0.156 0.125
6-Sep-08 0.045 0.073 0.173 0.239 0.106 0.257 0.089 0.153 0.130
7-Sep-08 0.049 0.083 0.210 0.291 0.147 0.285 0.171 0.170 0.123
8-Sep-08 0.042 0.072 0.188 0.248 0.105 0.271 0.142 0.185 0.124
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Appendix A. Mean Daily Discharge for Gaging Stations on the Little Chazy River from
Altona Flat Rock to Lake Champlain, 22 April 2008-18 November 2008.
" SUNY gaging station
2 U.S. Geological Survey gaging station at Stetson Road.
Discharge m®/s
Date
'MDAM | 'NEPH | 'GUEST | "LANG | 'CHALIZ | 'woOD | 'Lc87 | 'CHAZY | 2USGS
9-Sep-08 0.064 0.105 0.242 0.345 0.163 0.297 0.101 0.197 0.244
10-Sep-08 0.062 0.093 0.239 0.331 0.169 0.332 0.179 0.276 0.321
11-Sep-08 0.054 0.079 0.204 0.273 0.123 0.278 0.127 0.273 0.230
12-Sep-08 0.046 0.075 0.193 0.259 0.113 0.260 0.105 0.221 0.194
13-Sep-08 0.053 0.082 0.219 0.299 0.138 0.296 0.092 0.204 0.184
14-Sep-08 0.061 0.109 0.262 0.387 0.194 0.358 0.051 0.234 0.238
15-Sep-08 0.052 0.090 0.246 0.350 0.191 0.358 0.161 0.337 0.287
16-Sep-08 0.047 0.074 0.210 0.290 0.140 0.283 0.135 0.299 0.267
17-Sep-08 0.052 0.074 0.202 0.287 0.125 0.266 0.113 0.224 0.252
18-Sep-08 0.053 0.071 0.195 0.268 0.116 0.226 0.104 0.167 0.203
19-Sep-08 0.046 0.064 0.180 0.247 0.105 0.210 0.099 0.136 0.174
20-Sep-08 0.039 0.062 0.174 0.237 0.096 0.205 0.088 0.110 0.157
21-Sep-08 0.045 0.060 0.172 0.238 0.094 0.199 0.084 0.097 0.142
22-Sep-08 0.049 0.063 0.157 0.237 0.092 0.199 0.086 0.088 0.133
23-Sep-08 0.051 0.063 0.152 0.239 0.095 0.203 0.085 0.081 0.129
24-Sep-08 0.045 0.066 0.158 0.249 0.103 0.204 0.085 0.074 0.128
25-Sep-08 0.034 0.061 0.139 0.229 0.094 0.210 0.087 0.064 0.127
26-Sep-08 0.033 0.057 0.141 0.234 0.092 0.204 0.080 0.059 0.129
27-Sep-08 0.070 0.087 0.228 0.400 0.173 0.268 0.089 0.070 0.131
28-Sep-08 0.064 0.077 0.210 0.355 0.148 0.283 0.132 0.115 0.130
29-Sep-08 0.067 0.077 0.223 0.376 0.156 0.281 0.170 0.113 0.146
30-Sep-08 0.064 0.067 0.210 0.347 0.144 0.280 0.116 0.127 0.189
1-Oct-08 0.089 0.137 0.357 0.610 0.299 0.364 0.111 0.156 0.270
2-Oct-08 0.075 0.135 0.543 0.748 0.496 0.543 0.288 0.636 0.472
3-Oct-08 0.060 0.104 0.410 0.468 0.303 0.391 0.238 0.623 0.461
4-Oct-08 0.057 0.094 0.321 0.392 0.236 0.324 0.187 0.473 0.381
5-Oct-08 0.061 0.093 0.301 0.358 0.205 0.293 0.159 0.382 0.309
6-Oct-08 0.060 0.092 0.296 0.347 0.198 0.288 0.148 0.331 0.265
7-Oct-08 0.060 0.089 0.290 0.331 0.185 0.280 0.142 0.319 0.242
8-Oct-08 0.064 0.088 0.295 0.329 0.197 0.378 0.244 0.452 0.245
9-Oct-08 0.088 0.120 0.328 0.507 0.273 0.372 0.181 0.622 0.385
10-Oct-08 0.084 0.102 0.379 0.468 0.264 0.359 0.212 0.640 0.380
11-Oct-08 0.083 0.096 0.337 0.381 0.202 0.291 0.170 0.582 0.332
12-Oct-08 0.078 0.094 0.335 0.374 0.191 0.282 0.148 0.507 0.279
13-Oct-08 0.078 0.091 0.337 0.372 0.185 0.274 0.139 0.485 0.244
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Appendix A. Mean Daily Discharge for Gaging Stations on the Little Chazy River from
Altona Flat Rock to Lake Champlain, 22 April 2008-18 November 2008.
' SUNY gaging station
2 U.S. Geological Survey gaging station at Stetson Road.
Discharge m%/s
Date
'MDAM | 'NEPH | 'GUEST | 'LANG | 'CHALIZ | 'woOD | 'LC87 | 'CHAZY | 2USGS
14-Oct-08 0.084 0.092 0.348 0.414 0.177 0.306 0.149 0.581 0.227
15-Oct-08 0.084 0.088 0.355 0.468 0.165 0.258 0.133 0.642 0.266
16-Oct-08 0.091 0.104 0.394 0.577 0.191 0.285 0.124 0.633 0.255
17-Oct-08 0.094 0.099 0.450 0.601 0.213 0.316 0.196 0.669 0.278
18-Oct-08 0.093 0.094 0.419 0.562 0.189 0.292 0.171 0.694 0.289
19-Oct-08 0.094 0.094 0.406 0.519 0.175 0.268 0.161 0.683 0.276
20-Oct-08 0.094 0.095 0.409 0.521 0.183 0.273 0.150 0.665 0.271
21-Oct-08 0.100 0.114 0.460 0.651 0.218 0.314 0.165 0.692 0.293
22-Oct-08 0.130 0.171 0.682 0.978 0.428 0.463 0.307 0.907 0.405
23-Oct-08 0.132 0.148 0.678 0.840 0.437 0.483 0.361 1.021 0.470
24-Oct-08 0.132 0.144 0.586 0.737 0.356 0.416 0.295 0.915 0.458
25-Oct-08 0.154 0.201 0.548 0.845 0.407 0.485 0.257 0.887 0.460
26-Oct-08 0.402 0.565 0.911 1.770 1.833 2.012 1.468 2.015 2.294
27-Oct-08 0.527 0.708 0.942 1.506 1.389 1.264 1.305 1.720 2.573
28-Oct-08 0.449 0.631 0.812 1.410 1.330 1.265 1.032 1.431 2.377
29-Oct-08 0.794 1.134 1.155 2.156 2.558 3.413 2.192 3.141 4.220
30-Oct-08 0.579 0.853 1.112 1.728 1.710 1.795 1.789 2.515 3.728
31-Oct-08 0.458 0.665 0.882 1.439 1.277 1.165 1.214 1.628 2.595
1-Nov-08 0.459 0.633 0.861 1.391 1.193 1.042 1.058 1.329 2.048
2-Nov-08 0.418 0.592 0.802 1.310 1.092 0.963 0.980 1.226 1.808
3-Nov-08 0.350 0.503 0.743 1.211 0.978 0.867 0.860 1.077 1.625
4-Nov-08 0.310 0.447 0.686 1.138 0.908 0.831 0.804 0.989 1.444
5-Nov-08 0.277 0.401 0.629 1.038 0.791 0.753 0.709 0.872 1.273
6-Nov-08 0.240 0.354 0.574 0.948 0.690 0.683 0.617 0.752 1.082
7-Nov-08 0.214 0.313 0.541 0.885 0.637 0.652 0.561 0.677 1.019
8-Nov-08 0.224 0.320 0.563 0.914 0.666 0.674 0.564 0.671 1.054
9-Nov-08 0.373 0.494 0.746 1.342 1.184 1.104 0.899 1.233 2178
10-Nov-08 0.420 0.562 0.827 1.333 1.202 1.050 1.129 1.397 2.323
11-Nov-08 0.375 0.515 0.753 1.204 1.036 0.908 1.052 1.214 1.961
12-Nov-08 0.306 0.425 0.683 1.109 0.894 0.813 0.837 1.060 1.580
13-Nov-08 0.266 0.371 0.646 1.032 0.803 0.750 0.697 0.951 1.354
14-Nov-08 0.252 0.352 0.626 1.000 0.783 0.752 0.639 0.907 1.263
15-Nov-08 0.255 0.382 0.559 1.083 0.844 0.838 0.587 0.946 1.460
16-Nov-08 0.598 0.793 0.809 1.786 1.826 1.804 1.414 2.073 3.641
17-Nov-08 0.567 0.800 1.044 1.669 1.598 1.477 1.532 2.082 3.783
18-Nov-08 0.456 0.642 0.886 1.457 1.287 1.128 1.174 1.590 2.822
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Appendix B. Nitrate concentration (mg/L) of the Little Chazy River, its principal tributaries and
agricultural inputs for monthly synoptic sample dates, 10-Jan-08 to 15-Apr-09.

Table B1a. Little Chazy River mainstream (including Robinson Brook samples), 10-Jan-08 to 13-Aug-08.

Concentrations in red boldface indicate are below the detection limit.

Sample ID leslt:r:ce Dlzt:rr;ce S;?isle Nitrate (mg/L)
mouth Lake Name
(km) (km) 10-Jan-08 | 12-Feb-08 | 11-Mar-08 | 22-Apr-08 | 28-May-08 | 23-Jun-08 | 21-Jul-08 | 13-Aug-08
LCR-0.23 0.23 023 |LakeShoreRd 5.44 3.56 719 0.93 0.62 3.85 272 2.69
LCR-4.48 4.48 4.48 |USGSgage 3.65 2.96 2.60 1.03 0.45 297 225 2.20
LCR-6.98 6.98 698 [CRPA 2.82 255 0.93 0.38 2.48 1.14 1.77
LCR-7.67 7.67 7.67 ChazyFire 2.7 212 0.95 0.28 242 1.07 1.57
LCR-8.37 8.37 8.37 CHAZYgage 275 3.33 2.63 1.03 0.49 3.18 1.19 1.28
LCR-9.01 9.01 9.01 DupreyRd 2.82 3.94 5.56 1.19 0.65 2.84 1.37 2.58
LCR-10.34 10.34 10.34 |RattaRd 222 3.62 2.48 1.31 1.03 3.47 3.76 3.33
LCR-11.39 11.39 11.39 |LC-87gage 234 3.01 259 1.30 1.19 3.62 2.99 3.67
LCR-13.03 13.03 13.03 |I-87South 237 3.24 255 1.29 1.16 3.72 2.84 3.78
LCR-14.23 14.23 14.23  [I-87mile165 2.53 3.73 275 1.34 1.15 3.67 2.74 413
LCR-15.24 15.24 15.24 [SlossonRd1 2.55 3.31 291 1.31 1.22 4.06 2.88 4.08
LCR-15.59 15.59 1559 |WOODgage 263 3.32 275 1.41 1.22 4.05 3.12 4.25
LCR-16.23 16.23 16.23 |[SlossonRd2 253 3.37 2.86 1.41 1.21 3.75 2.74 4.03
LCR-17.28 17.28 17.28 |AshleyRd 2.71 3.52 2.85 1.36 1.21 4.02 3.1 412
LCR-18.03 18.03 18.03 [SlossKins 273 3.43 297 1.27 1.17 3.73 293 3.91
LCR-18.75 18.75 18.75 |KinsleyRd 2.58 3.23 2.85 1.26 1.01 3.26 2.72 3.40
LCR-19.40 19.40 19.40 |CaptDeChazy 255 3.69 2.96 1.24 1.07 3.33 2.53 3.26
LCR-19.85 19.85 19.85 |CHALIZgage 2.40 3.29 2.84 1.24 1.00 3.03 218 3.16
LCR-20.60 20.60 20.60 |ChaLizSouth 3.69 3.17 1.28 1.16 2.89 1.86 3.22
LCR-20.68 20.68 20.68 |[ChalizForest 227 3.35 2.88 1.38 1.14 2.78 1.70 3.21
LCR-20.85 20.85 20.85 |ChalizFord 1.56 3.31 271 1.26 1.08 2.01 1.04 2.36
LCR-21.03 21.03 21.03 |ChaLizOldBridge 1.80 3.55 271 1.21 1.10 2.01 1.04 2.38
LCR-21.70 21.70 21.70 |BoyingtonDown 1.57 3.76 3.03 1.19 1.15 216 1.01 2.42
LCR-22.05 22.05 22.05 |LANGgage 1.70 3.10 2.46 1.09 1.20 1.99 1.15 2.48
LCR-23.01 23.01 23.01 |[StratLCR 1.59 2.83 212 1.06 0.92 1.34 0.69 1.32
LCR-23.52 23.52 2352 |RRX 1.40 255 2.08 1.09 0.84 1.41 0.50 115
LCR-24.03 24.03 24.03 |GUESTgage 1.55 2.54 2.05 117 1.24 1.36 0.59 1.44
LCR-26.12 26.12 26.12 |NEPHgage 1.23 270 218 1.23 0.97 1.41 0.74 1.18
LCR-27.67 27.67 27.67 |BarnabyRd 1.03 1.20 0.87 0.35 0.59 0.83 0.29 0.46
LCR-28.82 28.82 28.82 |PowerLine 0.94 1.00 0.80 0.37 0.38 0.91 0.28 0.46
LCR-32.01 32.01 32.01 MDAMgage 0.38 0.61 0.62 0.04 0.02 0.21 0.17 0.17
LCR-33.22 33.22 33.22 |RESINgage 0.21 0.17 0.22
LCR-34.02 34.02 34.02 |SKELgage 0.21 0.17 0.19
ROB-0.38 0.38 34.65 |ROBINgage 0.16 0.23 0.30 1.07
ROB-0.38 40.91 ROB-TPKE-AVG 0.48 0.54 0.04 0.00 0.26 0.19 0.32
RBN-5.43 5.43 42.30 |RobNorthTpke 0.77 0.90 0.04 0.00 0.26 0.22 0.42
ROB-4.88 4.88 39.53 |RobBrkTpke 0.20 0.19 0.00 0.17 0.21




Appendix B

Table B1b. Little Chazy River mainstream (including Robinson Brook samples), 16-Sep-08 to 15-Apr-09.

Numbers in red boidface indicate a concentration beiow the detection iimit.

B-2

Sample ID les::':ce DI:?;ce S:z:rﬂe Nitrate (mg/L)
mouth Lake Name
(km) (km) 16-Sep-08 | 13-Oct-08 | 18-Nov-08 | 16-Dec-08 | 12-Jan-09 | 12-Feb-09 | 16-Mar-09 | 15-Apr-09
LCR-0.23 023 023 |LakeShoreRd 0.85 0.68 3.29 6.89 3.38 5.41 212 2.90
LCR-4.48 4.48 448 |USGSgage 1.16 0.71 2.06 355 2.49 5.49 1.78 2.02
LCR-6.98 6.98 6.98 |CRPA 071 0.42 1.45 228 231 2.46 1.67 1.72
LCR-7.67 7.67 7.67  |ChazyFire 0.60 0.42 1.48 226 232 2.46 1.69 1.64
LCR-8.37 8.37 837 |CHAZYgage 074 0.42 1.70 272 2.83 271 2.08 1.89
LCR-9.01 9.01 9.01 |DupreyRd 0.88 0.35 1.04 263 273 267 2.08 1.63
LCR-10.34 10.34 10.34 |RattaRd 1.41 027 1.81 2.90 276 250 1.10 2.04
LCR-11.39 11.39 11.39  |LC-87gage 222 0.47 1.93 2.84 278 272 216 212
LCR-13.03 13.03 13.03 |I-87South 231 0.59 1.98 2.91 2.85 317 214 216
LCR-14.23 14.23 1423 |I-87mile165 219 0.70 1.38 3.03 2.83 3.31 212 216
LCR-15.24 15.24 15.24  |SlossonRd1 215 0.86 1.88 318 2.83 3.34 212 220
LCR-15.59 15.59 1559 |WOODgage 216 0.83 2.00 322 2.86 176 216 222
LCR-16.23 16.23 16.23  |SlossonRd2 2.08 0.96 2.90 334 287 3.51 215 214
LCR-17.28 17.28 17.28  |AshleyRd 2.08 1.06 218 322 2.83 3.41 215 213
LCR-18.03 18.03 18.03 |SlossKins 2.08 1.24 2.03 313 279 3.30 213 2.06
LCR-18.75 18.75 18.75 |KinsleyRd 1.95 1.02 214 293 264 320 214 1.86
LCR-19.40 19.40 19.40 |CaptDeChazy 193 1.08 1.98 285 3.05 2.90 222 1.85
LCR-19.85 19.85 19.85 |CHALIZgage 1.96 0.57 1.79 2.81 262 2.84 210 1.86
LCR-20.60 20.60 2060 |ChaLizSouth 2.03 1.30 214 3.07 259 2.82 210 1.87
LCR-20.68 20.68 2068 |ChaLizForest 2.04 1.30 1.96 266 255 2.84 2.09 1.89
LCR-20.85 20.85 20.85 |ChaLizFord 2.04 1.29 1.58 262 257 273 210 1.85
LCR-21.03 21.03 21.03 |ChaLizOldBridge 2.06 1.30 1.59 263 257 279 2.08 1.85
LCR-21.70 21.70 21.70 |BoyingtonDown 214 1.30 1.65 297 237 3.02 223 1.85
LCR-22.05 2205 2205 |LANGgage 217 1.36 1.43 2.40 232 270 1.95 173
LCR-23.01 23.01 2301 |StratLCR 1.21 073 1.10 211 2.05 245 173 1.44
LCR-23.52 23.52 2352 |RRX 0.98 0.67 1.08 1.94 1.98 2.49 1.67 1.44
LCR-24.03 24.03 24.03 |GUESTgage 1.11 0.92 1.24 1.94 1.87 2.48 1.88 1.40
LCR-26.12 26.12 2612 |NEPHgage 122 0.71 1.04 1.68 2.06 265 1.64 1.54
LCR-27.67 27.67 27.67 |BarnabyRd 0.44 0.57 0.67 075 0.89 153 0.65 055
LCR-28.82 28.82 28.82 |Powerline 0.48 0.44 051 0.80 0.92 155 072 0.82
LCR-32.01 32.01 3201 |MDAMgage 013 0.32 0.07 0.39 0.61 1.01 0.61 0.00
LCR-33.22 33.22 3322 |RESINgage 0.19 0.32 0.21 0.41 0.00
LCR-34.02 34.02 3402 |SKELgage 013 0.32 0.18 0.48 0.00
ROB-0.38 0.38 3465 |ROBINgage 0.29 0.34 0.178 0.80 0.16
ROB-0.38 4091 |ROB-TPKE-AVG 0.45 0.60 0.00 0.38 0.48 217 1.18 022
RBN-5.43 5.43 4230 |RobNorthTpke 063 0.60 0.00 077 0.79 3.50 1.18 0.32
ROB-4.88 4.88 39.53 |RobBrkTpke 028 0.00 0.00 017 0.85 0.1




Appendix B

Table B2a. Farrell Brook, Tracy Brook, small tributaries and agricultural inputs, 10-Jan-08 to 13-Aug-08.

Concentrations in red boldface indicate are below the detection limit.

B-3

Sample ID

Distance
from
mouth
(km)

Distance
from
Lake
(km)

Sample
Point
Name

Nitrate (mg/L)

10-Jan-08 | 12-Feb-08 ‘ 11-Mar-08 ‘ 22-Apr-08 | 28~May<08| 23-Jun-08 l 21-Jul-08 ‘ 13-Aug-08

Farrell Brook (includin

g Allen Brook samples)

FRB-0.77 077 2551 |DENOgage 1.43 252 1.81 077 057 1.83 0.54 1.26
FRB-1.90 1.90 26,64 |ONeillRd 1.70 232 1.80 0.82 0.80 202 0.62 1.43
FRB-4.08 4.08 28.82 |RaffertyS&G 1.85 2.07 1.81 0.82 0.63 224 0.56 1.66
FRB-6.63 6.63 31.37 |RecoreRd 1.89 1.73 0.61 0.05 0.46 0.28 017
FRB-7.56 7.56 32.30 |HarveyRd 1.67 1.15 0.66 0.24 0.63 0.42 0.50
FRB-34.27 3427 |FRB-TPKE-AVG 0.42 0.50 0.04 0.36 0.44 0.26 0.43
FRB-11.23 11.23 3597 |FriBrkTpke 0.62 0.61 0.04 0.57 0.60 0.32 0.63
ALB-3.43 3.43 3256 |AllenBrkTpke 0.22 0.40 0.04 0.16 0.28 0.20 0.22
Tracy Brook
TRB-2.10 210 10.06 |TB-87gage 116 1.01 0.78 0.28 0.62 033 0.28 0.46
TRB-4.07 4.07 12.03 |ScottsRink 077 0.77 0.66 0.04 0.22 477 0.20 017
TRB-4.90 4.90 12.86 |LKALOgage 117 0.76 0.73 0.04 0.28 4.81 0.21 0.20
TRB-9.05 9.05 17.01  |LKALlgage 1.44 1.43 1.20 053 0.59 0.85 0.41 0.33
TRB-10.60 10.60 1856 |TBRoute22 1.46 1.39 1.20 063 1.02 0.91 057 0.58
TRB-12.90 12.90 20.86 |TROSSgage 0.62 1.11 1.07 0.37 1.01 074 0.56 0.56
TRB-15.71 15.71 2367 |VassarRd 0.34 0.10 0.31 0.83 0.24 0.43 0.28
Small Tributaries; Agricultural Ditches; Tile Drains; Natural Springs
BOY-0.05 0.05 21.82 |BoyBrkMouth 158 8.09 5.51 1.94 1.81 2.84 0.37 1.58
BSP-0.18 018 27.83  |BamabySpring 747 13.31 12.96 755 474 3.99 323 323
CLSF-0.04 0.04 20.67 |ChaLizSouthField 14.03 8.29 10.92 4.05 19.16 28.48 13.16
CLTD-0.02 0.02 20.78 |ChaLizAgDitch 1.40 1.18 1.09 0.63 3.65 1.61 2.97
DUC-0.01 0.01 18.39 |DucharmeCrkMouth 11.71 8.05 3.71 10.53
DUC-1.11 1.11 19.49 |Ducharme-FiskeRd 1.30 1.33 0.29 0.41 0.00 0.36 0.41 027
KAT-0.01 0.01 18.76  |KinsleyAgTrib 0.50 15.43 17.12 2.04 21.18 5217 54.83 46.54
KLV-0.12 0.12 1550 |KalvCreekLower 0.94 238 1.92 0.04 0.28 0.81 0.51 0.37
KLV-2.27 227 2065 |KalvCreekUpper 1.09 0.83 0.68 0.47 032 017 0.25
ROV-1.04 1.04 471  |Rover Crk. 777 17.26 16.49
SRT-0.09 0.09 2294 |StratAgTrib 12.07 19.02 14.29 16.32 18.10 11.18 6.19 12.89




Appendix B

Table B2b. Farrell Brook, Tracy Brook, small tributaries and agricultural inputs, 16-Sep-08 to 15-Apr-09.

Concentrations in red boldface indicate are below the detection limit.

B-4

Sample ID

Distance
from
mouth
(km)

Distance
from
Lake
(km)

Sample
Point
Name

Nitrate (mg/L)

16-Sep-08 l 13-Oct-08 | 18-Nov-08 ‘ 16-Dec-08 ‘ 12-Jan-09 ‘ 12-Feb-09 ‘ 16-Mar-09 l 15-Apr-09

Farrell Brook (includin

g Allen Brook samples)

FRB-0.77 0.77 2551 |DENOgage 1.26 1.07 1.18 2.21 1.95 2.42 213 1.54
FRB-1.90 1.90 26.64 |ONeillRd 1.54 1.43 1.19 228 1.96 224 217 1.54
FRB-4.08 4.08 28.82 |RaffertyS&G 1.89 1.76 1.29 2.30 1.95 2.44 2.22 1.58
FRB-6.63 6.63 31.37 |RecoreRd 0.13 0.34 0.54 1.22 1.64 2.08 227 1.33
FRB-7.56 7.56 3230 |HarveyRd 0.43 0.00 0.72 1.22 1.97 2.01 2.23 1.39
FRB-34.27 3427 |FRB-TPKE-AVG 0.71 0.26 0.09 0.18 0.35 0.82 0.30 0.18
FRB-11.23 11.23 3597  |FriBrkTpke 0.91 0.00 0.00 0.18 0.49 1.00 0.30 0.27
ALB-3.43 3.43 3256  |AllenBrkTpke 0.51 053 017 0.19 0.22 0.64 0.30 0.10
Tracy Brook

TRB-2.10 210 10.06 |TB-87gage 0.26 0.47 0.69 0.77 0.41 2.70 0.39 0.47
TRB-4.07 4.07 12.03  |ScottsRink 0.13 0.00 0.00 0.1 0.25 0.51 0.19 0.00
TRB-4.90 4.90 12.86 |LKALOgage 013 0.00 0.00 013 027 0.55 0.28 0.00
TRB-9.05 9.05 17.01 |LKALlgage 052 0.43 0.47 0.84 1.10 1.88 0.83 0.78
TRB-10.60 10.60 18.56 |TBRoute22 0.61 0.37 0.46 078 1.23 1.91 0.75 0.78
TRB-12.90 12.90 2086 |TROSSgage 0.86 0.64 0.35 0.65 1.05 1.37 0.43 0.48
TRB-15.71 15.71 2367 |VassarRd 0.29 0.33 0.29 013 0.20 0.34 0.47
Small Tributaries; Agricultural Ditches; Tile Drains; Natural Springs

BOY-0.05 0.05 21.82  |BoyBrkMouth 1.58 1.00 3.78 5.19 6.85 4.15 3.46 5.16
BSP-0.18 0.18 27.83  |BamabySpring 2.88 375 4.85 6.90 7.41 7.7 10.27 9.08
CLSF-0.04 0.04 20.67 |ChalLizSouthField 0.56 0.69 1.62 8.44 3.03 2.82 1.96 222
CLTD-0.02 0.02 20.78  |ChaLizAgDitch 11.01 2.35 222 1.86 0.28 372 0.38 0.65
DUC-0.01 0.01 18.39  |DucharmeCrkMouth 0.128 11.64 3.93 8.44 7.93 3.97 1.83 6.14
DUC-1.11 1.11 19.49 |Ducharme-FiskeRd 8.30 0.00 078 1.33 0.97 1.11 0.08 0.13
KAT-0.01 0.01 18.76  |KinsleyAgTrib 4225 70.66 23.01 0.00 20.59 4.49 0.94 23.91
KLV-0.12 0.12 15.50 |KalvCreekLower 013 0.00 1.60 1.06 1.08 2.78 0.73 0.69
KLV-2.27 227 20.65 |KalvCreekUpper 027 0.00 1.03 058 1.05 226 0.32 0.48
ROV-1.04 1.04 471  |Rover Crk 7.71 0.00 14.73 11.91 8.38 21.40
SRT-0.09 0.09 2294 |StratAgTrib 23.31 25.29 11.62 8.46 16.04 4.69 5.52 9.57
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Appendix C. Total Phosphorus concentration (ug/L) of the Little Chazy River, its principal tributaries
and agricultural inputs for monthly synoptic sample dates, 10-Jan-08 to 15-Apr-09.

Table C1a. Little Chazy River mainstream (including Robinson Brook samples), 10-Jan-08 to 13-Aug-08.

Concentrations in red boldface are below the detection limit.

Sample 1D lesrt:,r;ce D'fs,t::qce ngrﬂe Total Phosphorus (ug/L)
mouth Lake Name
(km) (km) 10-Jan-08 | 12-Feb-08 | 11-Mar-08 | 22-Apr-08 | 28-May-08 | 23-Jun-08 | 21-Jul-08 | 13-Aug-08
LCR-0.23 0.23 023 |LakeShoreRd 54.93 15.50 100.27 47.53 53.95 101.13 52.47 81.46
LCR-4.48 4.48 448 |USGSgage 50.14 464 16.30 31.69 4351 54.32 92.47 61.59
LCR-6.98 6.98 6.98 |CRPA 4211 9.28 13.83 2872 44.01 116.15 49.72 49.67
LCR-7.67 7.67 767 |ChazyFire 47.89 13.58 11.36 44.07 45.49 189.24 53.69 4073
LCR-8.37 8.37 837 |CHAZYgage 53.68 9.11 4297 2228 30.66 34.04 4872 28.81
LCR-9.01 9.01 901 |DupreyRd 51.43 17.89 8.40 25.25 29.67 33.79 74.58 M.72
LCR-10.34 10.34 1034 |RattaRd 41.14 10.60 45.94 35.15 18.79 24.03 113.36 47.68
LCR-11.39 11.39 1139 |LC-87gage 58.82 8.12 11.36 55.46 25.71 36.05 108.38 3378
LCR-13.03 13.03 13.03 |I-87South 39.86 7.95 30.13 93.09 17.80 49.06 84.52 29.80
LCR-14.23 14.23 1423 [I-87mile165 40.82 23.52 20.14 98.04 45.49 24.03 79.55 37.75
LCR-15.24 15.24 1524 [SlossonRd1 29.89 4.97 2815 47.04 2077 36.05 86.51 35.76
LCR-15.59 15.59 1559 |WOODgage 52.39 19.05 19.26 48.03 12.86 61.08 91.98 20.06
LCR-16.23 16.23 16.23 |SlossonRd2 25.39 9.94 16.30 40.85 18.79 27.79 87.50 28.81
LCR-17.28 17.28 17.28  |AshleyRd 2475 21.12 15.31 7427 2373 52.07 7458 23.84
LCR-18.03 18.03 18.03 |SlossKins 27.00 9.94 28.15 107.94 7.91 27.03 62.64 25.08
LCR-18.75 18.75 18.75 |KinsleyRd 27.00 11.10 15.31 153.00 19.78 19.02 152.14 40.23
LCR-19.40 19.40 19.40 |CaptDeChazy 22.82 9.77 53.84 42.09 15.82 25.03 65.63 19.87
LCR-19.85 19.85 19.85 |CHALIZgage 40.50 7.20 41.99 3119 63.29 23.03 57.67 26.82
LCR-20.60 20.60 2060 |ChaLizSouth 50.95 23.69 17.29 123.79 10.88 36.05 79.55 27.81
LCR-20.68 20.68 20.68 |ChaLizForest 61.39 11.26 44.95 4357 13.84 20.03 63.64 17.88
LCR-20.85 20.85 20.85 |ChaLizFord 34.71 9.4 39.02 73.28 12.36 3830 49.72 2285
LCR-21.03 21.03 21.03 |ChaLizOldBridge 53.03 8.45 18.28 4258 11.87 2278 83.53 13.91
LCR-21.70 21.70 21.70  |BoyingtonDown 24.11 10.10 3112 3119 18.79 26.03 60.66 22.85
LCR-22.05 22,05 2205 |LANGgage 38.57 7.95 61.74 4357 16.81 25.03 63.64 19.87
LCR-23.01 23.01 23.01 |StratLCR 19.61 6.63 2815 4555 27.69 19.02 40.77 17.88
LCR-23.52 23.52 2352 |RRX 17.04 35.61 20.14 33.67 15.82 2653 39.77 20.36
LCR-24.03 24.03 2403 |GUESTgage 26.68 464 16.30 40.11 13.84 3054 27.84 18.38
LCR-26.12 26.12 2612 |NEPHgage 2475 12.09 17.29 80.71 9.89 2054 22.87 2235
LCR-27.67 27.67 27.67 |BarnabyRd 11.25 2.8 18.28 28.22 9.89 2153 13.92 28.31
LCR-28.82 28.82 28.82 |Powerline 19.12 5.96 12.35 18.32 2274 1652 24.86 32.29
LCR-32.01 32,01 3201 |MDAMgage 15.11 39.25 9.38 4357 17.80 2253 27.84 19.37
LCR-33.22 33.22 3322 |RESINgage 35.55 18.89 18.38
LCR-34.02 34.02 3402 |SKELgage 28.54 24.86 19.37
ROB-0.38 0.38 3465 |ROBINgage 17.80 2954 16.90 18.38
ROB-0.38 4091 |ROB-TPKE-AVG 8.36 0.88 12.87 38.57 13.02 20.88 13.41
RBN-5.43 543 4230 |RobNorthTpke 5.96 9.38 15.84 14.52 35.80 16.39
ROB-4.88 488 3953 |RobBrkTpke 10.77 10.37 9.90 38.57 11.51 5.97 10.43




Appendix C C-2
Table C1b. Little Chazy River mainstream (including Robinson Brook samples), 16-Sep-08 to 15-Apr-09.
Numbers in red boldface indicate a concentration below the detection limit.
Sample D lesrf,:ce Dlzt:;ce S;’;ime Total Phosphorus (ug/L)
mouth Lake Name
(km) (km) 16-Sep-08 | 13-Oct-08 | 18-Nov-08 | 16-Dec-08 | 12-Jan-09 | 12-Feb-09 | 16-Mar-09 | 15-Apr-09
LCR-0.23 0.23 023 |LakeShoreRd 113.37 64.45 5578 79.41 17.50 1345.37 104.26 24.02
LCR-4.48 4.48 448 |USGSgage 70.25 34.93 22,61 46.39 17.01 416.91 33.47 16.86
LCR-6.98 6.98 6.98 |CRPA 83.69 27.06 19.60 29.24 16.27 146.94 17.51 24.15
LCR-7.67 7.67 7.67  |ChazyFire 41.09 2115 2563 27.23 18.24 139.97 2917 15.04
LCR-8.37 8.37 837 |CHAZYgage 4413 35.91 3135 2024 15.28 19.43 20,81 11.39
LCR-9.01 9.01 9.01 |DupreyRd 25.87 36.90 19.60 35.29 14.30 29.39 59.15 10.48
LCR-10.34 10.34 10.34 |RattaRd 2283 56.08 21.24 78.66 15.28 55.29 37.38 11.39
LCR-11.39 11.39 1139 [LC-87gage 28.91 18.20 19.22 69.58 18.24 81.19 36.43 17.77
LCR-13.03 13.03 13.03 |[I-87South 65.43 25.09 17.59 58.49 14.30 167.86 40.22 15.95
LCR-14.23 14.23 1423  [1-87mile165 4413 19.19 15.58 61.51 15.28 262.50 40.22 17.77
LCR-15.24 15.24 1524 |SlossonRd1 38.80 19.19 2362 56.47 14.30 378.06 59.15 1321
LCR-15.59 15.59 1559 |WOODgage 28.91 19.19 18.20 59.50 19.23 406.95 45.90 1413
LCR-16.23 16.23 16.23 |SlossonRd2 39.06 2214 18.41 4235 14.30 143.95 78.07 15.04
LCR-17.28 17.28 17.28 |AshleyRd 36.01 25.09 16.38 30.25 16.27 148.93 59.15 13.21
LCR-18.03 18.03 18.03 |SlossKins 24.85 2017 15.58 4034 14.30 149.93 64.83 8.66
LCR-18.75 18.75 18.75 |KinsleyRd 27.39 16.23 16.18 2924 17.01 151.91 87.54 10.48
LCR-19.40 19.40 19.40 |CaptDeChazy 20.80 1427 16.58 30.25 25.39 7222 4075 11.39
LCR-19.85 19.85 19.85 |CHALIZgage 21.81 13.28 13.57 31.01 18.24 67.24 38.33 9.57
LCR-20.60 20.60 2060 |ChaLizSouth 21.81 2115 1457 34.29 17.25 116.05 30.76 21.42
LCR-20.68 20.68 2068 |ChaLizForest 25.87 29.03 16.58 28.24 13.31 60.27 27.92 15.04
LCR-20.85 20.85 2085 |ChaLizFord 27.90 1427 18.59 23.19 9.37 68.24 26.02 7.75
LCR-21.03 21.03 21.03 |ChaLizOldBridge 24.85 2017 19.60 24.20 11.34 61.26 26.97 12.30
LCR-21.70 21.70 21.70 |BoyingtonDown 21.81 13.28 19.60 33.28 14.54 4433 30.76 7.75
LCR-22.05 22,05 2205 |LANGgage 16.74 9.35 8.60 2017 11.59 51.30 2319 8.66
LCR-23.01 23.01 2301 |[StratL.CR 16.74 19.19 11.56 21.18 11.09 4532 26.02 9.57
LCR-23.52 2352 2352 |RRX 14.20 2214 16.58 26.72 5.92 54.29 26.30 14.98
LCR-24.03 24.03 2403 |GUESTgage 10.14 16.56 27.31 19.66 6.90 56.28 26.30 2271
LCR-26.12 26.12 26.12 |[NEPHgage 14.20 16.40 1214 2773 32,54 128.01 15.39 15.95
LCR-27.67 27.67 2767 |BarnabyRd 8.12 16.23 553 15.63 10.85 4732 18.36 11.11
LCR-28.82 28.82 28.82 |PowerLine 10.14 34.93 15.58 14.62 493 31.38 18.36 14.01
LCR-32.01 32,01 3201 |MDAMgage 20.29 2312 1256 9.58 13.80 19.42 15.39 3914
LCR-33.22 33.22 3322 |RESINgage 25.36 24.11 28.49 15.63 14.01
LCR-34.02 34.02 3402 |SKELgage 17.25 27.06 17.89 14.62 12.08
ROB-0.38 0.38 3465 |ROBINgage 1217 15.25 8.09 25.71 13.05
ROB-0.38 4091 |ROB-TPKE-AVG 12.68 87.08 16.18 2471 1232 118.05 21.34 1353
RBN-5.43 5.43 4230 |RobNorthTpke 19.28 87.08 19.22 30.76 18.73 177.81 2028 12.08
ROB-4.88 4.88 39.53 |RobBrkTpke 6.09 13.15 18.66 5.92 58.28 13.40 14.98




Appendix C C-3

Table C2a. Farrell Brook, Tracy Brook, small tributaries and agricultural inputs, 10-Jan-08 to 13-Aug-08.

Concentrations in red boldface indicate are below the detection limit.

Distance | Distance

Sample Total Phosphorus (ug/L
Sample ID from from Point P (Hg )
mouth Lake Name
(km) (km) 10-Jan-08 | 12-Feb-08 | 11-Mar-08 ’ 22-Apr-08 ‘ 28-May-08‘ 23-Jun-08 ’ 21-Jul-08 ‘ 13-Aug-08

Farrell Brook (including Allen Brook samples)

FRB-0.77 0.77 2551 |DENOgage 22.82 8.78 10.37 39.12 13.84 16.52 22.87 20.36
FRB-1.90 1.90 26.64 |ONeillRd 37.45 10.77 16.30 29.21 13.84 13.52 10.94 10.43
FRB-4.08 4.08 28.82 |RaffertyS&G 34.71 9.77 8.40 39.61 58.35 26.53 18.89 12.42
FRB-6.63 6.63 31.37 |RecoreRd 46.93 11.36 35.65 29.67 17.52 21.88 23.34
FRB-7.56 7.56 3230 |HarveyRd 50.14 9.38 28.22 19.78 19.53 19.89 22.35
FRB-34.27 3427 |FRB-TPKE-AVG 11.10 7.41 15.47 11.87 13.52 13.92 19.87
FRB-11.23 11.23 3597 |FriBrkTpke 8.78 7.41 18.07 11.87 15.52 10.94 17.38
ALB-3.43 3.43 32.56 |AllenBrkTpke 13.42 7.4 12.87 11.87 11.51 16.90 22.35
Tracy Brook
TRB-2.10 210 10.06 |TB-87gage 18.32 33.62 2322 40.11 36.59 29.54 62.64 3278
TRB-4.07 4.07 12.03 |ScottsRink 13.18 9.11 13.83 40.11 49.45 11.01 18.89 18.87
TRB-4.90 4.90 12.86 |LKALOgage 12.86 712 15.31 27.23 2373 11.01 15.91 14.90
TRB-9.05 9.05 17.01 |LKALlgage 20.89 10.10 41.99 31.19 21.76 31.54 19.89 19.37
TRB-10.60 10.60 18.56 |TBRoute22 11.25 11.43 17.29 2228 10.88 28.54 16.90 22.35
TRB-12.90 12.90 20.86 |TROSSgage 19.29 9.77 9.38 38.13 17.80 23.53 16.90 20.36
TRB-15.71 15.71 23.67 |VassarRd 8.04 85.30 50.88 38.62 31.65 130.67 4375 60.10

Small Tributaries; Agricultural Ditches; Tile Drains; Natural Springs

BOY-0.05 0.05 21.82 |BoyBrkMouth 20.57 13.08 103.2 29.71 57.36 55.82 88.50 4272
BSP-0.18 0.18 27.83 |BarnabySpring 45.96 6.96 7.41 2278 11.87 11.51 298 6.46
CLSF-0.04 0.04 20.67 |ChaLizSouthField 15.24 4.0 49.51 2571 36.55 133.24 4222
CLTD-0.02 0.02 20.78 |ChaLizAgDitch 9.61 16.30 31.69 16.81 18.52 38.78 14.40
DUC-0.01 0.01 18.39  |DucharmeCrkMouth 58.07 174.51 99.09
DUC-1.11 1.1 19.49 |Ducharme-FiskeRd 36.96 36.11 94.34 23.27 32.63 40.80 134.24 33.78
KAT-0.01 0.01 18.76  |KinsleyAgTrib 11.57 7.95 59.77 34.16 14.83 25.03 41.76 33.28
KLV-0.12 0.12 15.50 |KalvCreekLower 146.6 12.26 179.30 51.99 42.52 31.04 73.58 29.80
KLV-2.27 227 20.65 |KalvCreekUpper 10.61 431 9.38 39.12 26.70 17.02 21.88 16.14
ROV-1.04 1.04 471 Rover Crk. 77.24 40.77 13.91

SRT-0.09 0.09 2294 [StratAgTrib 36.32 13.25 105.2 28.72 14.83 2253 108.38 12.42
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Table C2b. Farrell Brook, Tracy Brook, small tributaries and agricultural inputs, 16-Sep-08 to 15-Apr-09.

Concentrations in red boldface indicate are below the detection limit.

Distance | Distance

Sample Total Phosphorus (ug/L
Sample ID from from Point P (ng/L)
mouth Lake Name
(km) (km) 16-Sep-08 | 13-Oct-08 | 18-Nov-08 16-Dec-os| 12-Jan-09 ‘ 12—Feb-09‘ 16-Mar-09 | 15-Apr-09

Farrell Brook (including Allen Brook samples)

FRB-0.77 0.77 2551 |DENOgage 11.16 9.35 23.62 16.64 5.92 87.16 20.35 16.91
FRB-1.90 1.90 26.64 |ONeillRd 16.23 11.32 5.06 18.66 5.92 27.39 17.37 12.08
FRB-4.08 4.08 28.82 |RaffertyS&G 26.38 8.36 10.11 12.61 5.92 35.36 21.34 17.88
FRB-6.63 6.63 31.37 |RecoreRd 27.39 11.32 1214 15.63 28.59 3437 19.36 16.91
FRB-7.56 7.56 3230 |HarveyRd 14.20 17.22 8.09 14.62 16.76 35.36 16.38 21.74
FRB-34.27 34.27 |FRB-TPKE-AVG 41.59 18.69 10.11 10.08 17.75 17.93 15.88 16.91
FRB-11.23 11.23 35.97 |FriBrkTpke 64.93 17.22 11.12 11.60 6.90 15.44 16.38 17.88
ALB-3.43 3.43 32.56 |AllenBrkTpke 18.26 2017 9.10 8.57 28.59 20.42 15.39 15.95
Tracy Brook
TRB-2.10 210 10.06 |TB-87gage 41.09 26.07 2261 39.83 2218 209.70 27.30 1413
TRB-4.07 4.07 12.03 |ScottsRink 22.83 18.20 36.68 15.63 13.31 14.44 12.41 16.91
TRB-4.90 4.90 12.86 |LKALOgage 18.77 36.90 22.95 24.71 14.30 5.48 21.34 14.01
TRB-9.05 9.05 17.01 |LKALlgage 9.13 27.06 18.20 35.80 13.80 73.22 39.21 16.91
TRB-10.60 10.60 18.56 |TBRoute22 17.25 17.22 27.31 26.72 11.83 31.38 31.27 14.98
TRB-12.90 12.90 20.86 |TROSSgage 16.23 16.23 14.16 18.66 9.86 4034 21.34 13.05
TRB-15.71 15.71 2367 |VassarRd 48.69 40.83 2427 39.83 16.76 51.30 2333 19.81

Small Tributaries; Agricultural Ditches; Tile Drains; Natural Springs

BOY-0.05 0.05 21.82 |BoyBrkMouth 48.19 3591 2427 76.64 21.20 104.10 54.42 21.42
BSP-0.18 0.18 27.83 |BarnabySpring 11.16 15.25 5.06 8.57 7.89 9.46 9.43 9.18
CLSF-0.04 0.04 20.67 |ChaLizSouthField 47.68 2214 7.08 35.29 20.71 229.61 27.92 15.95
CLTD-0.02 0.02 20.78 |ChalLizAgDitch 18.26 7.38 6.07 45.38 12423 76.21 16.56 592
DUC-0.01 0.01 18.39 |DucharmeCrkMouth 4514 2411 31.35 138.15 21.20 276.45 148.39 30.44
DUC-1.11 1.1 19.49 |Ducharme-FiskeRd 75.32 33.45 16.58 8219 9.37 112.07 175.19 15.95
KAT-0.01 0.01 18.76  |KinsleyAgTrib 97.39 27.06 34.39 19.16 65.07 201.72 26.02 2233
KLV-0.12 0.12 15.50 |KalvCreekLower 31.96 56.58 29.33 84.71 18.24 174.83 21.29 25.97
KLV-2.27 227 20.65 |KalvCreekUpper 47.17 49.69 9.55 10.08 8.38 105.10 12.78 11.39
ROV-1.04 1.04 4.71 Rover Crk. 10.33 8.54 105.38 10.35 756.61 16.38 1.1

SRT-0.09 0.09 22.94 |StratAgTrib 34.49 20.66 22.61 57.48 25.64 272.45 22.24 15.04




Appendix D D-1

Appendix D. Soluble Reactive Phosphorus concentration (pg/L) of the Little Chazy River,
its principal tributaries and agricultural inputs for monthly synoptic sample dates,
10-Jan-08 to 15-Apr-09.

Table D1a. Little Chazy River mainstream (including Robinson Brook samples), 10-Jan-08 to 13-Aug-08.

Concentrations in red boldface are below the detection limit.

Sample 1D lesrt:,:w lesrt::,ce Sg:;ﬂe Soluble Reactive Phosphorus (ug/L)
mouth Lake Name
(km) (km) 10-Jan-08 | 12-Feb-08 | 11-Mar-08 | 22-Apr-08 | 28-May-08 | 23-Jun-08 | 21-Jul-08 | 13-Aug-08
LCR-0.23 0.23 023 |LakeShoreRd 29.25 10.86 18.42 9.85 19.21 2257 79.84 37.64
LCR-4.48 4.48 448 |USGSgage 25.39 230 592 8.86 10.93 20.58 44.47 24.88
LCR-6.98 6.98 6.98 |CRPA 20.25 6.25 444 722 5.30 15.93 31.67 21.93
LCR-7.67 767 767  |ChazyFire 25.87 592 2.96 755 563 15.93 31.33 2095
LCR-8.37 8.37 837 |CHAZYgage 31.50 6.91 7.24 6.89 5.30 15.60 27.96 20.95
LCR-9.01 9.01 9.01 |DupreyRd 25.07 17.11 0.33 6.57 431 14.27 30.66 15.71
LCR-10.34 1034 | 1034 |RattaRd 2218 7.57 5.59 525 3.31 17.93 80.18 19.97
LCR-11.39 1139 | 11.39 |LC-87gage 23.79 4.93 0.99 6.24 2,65 16.93 48.51 16.37
LCR-13.03 13.03 | 13.03 |-87South 21.86 6.25 6.25 16.41 2.98 16.27 47.84 16.04
LCR-14.23 1423 | 1423 |-87mile165 18.32 3.95 3.95 28.56 265 16.27 53.23 14.40
LCR-15.24 1524 | 1524 |SlossonRd1 16.71 4.28 1.64 558 232 15.93 49.18 15.39
LCR-15.59 1559 | 1559 |WOODgage 22.82 4.93 1.97 525 1.99 14.94 48.51 14.08
LCR-16.23 1623 | 16.23 |SlossonRd2 18.96 7.24 592 558 1.99 15.27 56.93 14.73
LCR-17.28 17.28 | 17.28 |AshleyRd 6.75 6.58 559 9.19 133 35.19 4413 13.42
LCR-18.03 18.03 | 18.03 |SlossKins 10.93 6.58 6.91 4.92 0.99 16.27 40.76 13.42
LCR-18.75 1875 | 1875 |KinsleyRd 12.54 5.26 6.91 6.89 0.99 16.69 30.08 11.13
LCR-19.40 19.40 | 19.40 |CaptDeChazy 7.39 428 428 6.89 0.66 12.02 28.30 10.48
LCR-19.85 19.85 | 19.85 |CHALIZgage 12.21 4.61 4.93 525 0.99 11.68 29.31 10.15
LCR-20.60 2060 | 2060 |ChaLizSouth 20.09 4.93 461 3.94 0.99 11.68 20.65 10.15
LCR-20.68 2068 | 20.68 |ChaLizForest 27.96 9.54 2.96 11.82 1.99 13.35 25.94 10.15
LCR-20.85 2085 | 20.85 |ChalizFord 3.86 5.92 3.29 4.60 1.66 11.68 30.32 10.48
LCR-21.03 2103 | 21.03 |ChalizOldBridge 25.07 7.24 8.22 525 0.99 12,02 20.98 9.82
LCR-21.70 2170 | 21.70 |BoyingtonDown 9.96 5.26 428 4.60 1.66 18.03 18.19 9.82
LCR-22.05 2205 | 2205 |LANGgage 8.68 1.32 3.95 4.60 1.99 10.68 2055 9.49
LCR-23.01 23.01 23.01 |StratLCR 579 5.26 3.20 558 8.28 17.03 16.17 6.55
LCR23.52 2352 | 2352 |RRX 6.43 3.95 3.29 525 2.32 9.35 15.16 753
LCR-24.03 2403 | 2403 |GUESTgage 10.61 5.10 6.58 4.60 2.32 10.02 14.15 8.18
LCR-26.12 2612 | 2612 |NEPHgage 418 6.25 230 4.60 232 7.01 8.76 6.22
LCR-27.67 2767 | 2767 |BamabyRd 257 1.64 4.93 3.94 3.31 534 5.05 4.26
LCR-28.82 2882 | 2882 |Powerline 514 5.26 8.22 3.61 3.64 6.01 5.05 458
LCR-32.01 32.01 3201 |MDAMgage 10.29 5.59 5.59 1.64 1.33 434 1.68 1.31
LCR-33.22 3322 | 3322 |RESINgage 7.34 3.03 458
LCR-34.02 3402 | 3402 |SKELgage 3.34 1.01 1.64
ROB-0.38 0.38 3465 |ROBINgage 1.66 6.34 539 3.93
ROB-0.38 4091 |ROB-TPKE-AVG 247 247 3.28 1.66 9.18 11.45 3.60
RBN-5.43 5.43 4230 |RobNorthTpke 3.29 0.66 3.94 14.02 2055 524
ROB-4.88 4.88 3953 |RobBrkTpke 1.64 428 263 1.66 434 236 1.96




Appendix D D-2
Table D1b. Little Chazy River mainstream (including Robinson Brook samples), 16-Sep-08 to 15-Apr-09.
Numbers in red boldface indicate a concentration below the detection limit.
Di:rt:,rr],ce Difsrt:r:ce Sample Soluble Reactive Phosphorus (ug/L)
Sample ID mouth Lake '\T:::;
(km) (km) 16-Sep-08 | 13-Oct-08 | 18-Nov-08 | 16-Dec-08 | 12-Jan-09 | 12-Feb-09 | 16-Mar-09 | 15-Apr-09

LCR-0.23 0.23 023 [LakeShoreRd 52.01 57.38 22.49 73.89 11.80 861.83 64.39 6.53
LCR-4.48 4.48 448 |USGSgage 40.61 24.40 14.88 46.24 10.11 41474 17.50 7.50
LCR-6.98 6.98 6.98 |CRPA 2517 15.83 12,57 27.48 8.43 120.19 17.50 11.09
LCR-7.67 7.67 767  |ChazyFire 23.83 18.14 12.57 26.81 8.43 131.42 19.81 6.85
LCR-8.37 8.37 837 |CHAZYgage 2248 14.18 3.68 25.47 8.09 11.23 17.50 7.83
LCR-9.01 9.01 9.01 |DupreyRd 18.46 14.51 10.58 29.82 8.43 12.55 16.51 9.46
LCR-10.34 10.34 10.34 |RattaRd 873 11.21 4.01 60.32 775 31.37 20.80 7.18
LCR-11.39 11.39 11.39 [LC-87gage 15.10 11.21 134 51.94 7.08 53.49 20.14 8.16
LCR-13.03 13.03 13.03 [I-87South 14.09 9.23 167 53.95 6.74 105.00 2245 7.18
LCR-14.23 14.23 1423  [I-87mile165 27.18 12,53 7.61 52.61 6.40 235.77 17.17 7.18
LCR-15.24 15.24 1524 [SlossonRd1 24.83 9.23 827 43.56 6.74 338.79 24.44 7.18
LCR-15.59 15.59 1559 |WOODgage 23.16 9.56 1.67 41.89 573 368.84 17.83 6.53
LCR-16.23 16.23 16.23 |SlossonRd2 26.18 8.24 5.47 34.18 573 111.94 18.16 12.07
LCR-17.28 17.28 17.28 |AshleyRd 2517 9.23 415 28.48 5.06 110.62 17.83 6.20
LCR-18.03 18.03 18.03 |SlossKins 19.46 9.56 5.95 27.14 573 109.96 15.85 457
LCR-18.75 18.75 18.75 |KinsleyRd 16.78 7.91 3.68 22.79 573 139.02 10.57 2.94
LCR-19.40 19.40 19.40 |CaptDeChazy 7.05 363 529 16.42 6.40 46.89 10.90 424
LCR-19.85 19.85 19.85 |CHALIZgage 973 5.61 463 14.74 472 46.23 10.57 3.26
LCR-20.60 20.60 20.60 |ChalLizSouth 8.05 495 496 17.42 472 90.15 10.24 424
LCR-20.68 20.68 20.68 |ChalizForest 873 5.28 364 16.08 438 37.31 10.90 359
LCR-20.85 20.85 20.85 |ChaLizFord 10.74 5.61 529 14.74 438 35.33 11.23 424
LCR-21.03 21.03 21.03 |ChalLizOldBridge 873 5.61 496 13.40 438 39.29 11.23 457
LCR-21.70 21.70 21.70 |BoyingtonDown 9.40 6.60 5.62 18.76 4.38 38.63 13.54 3.59
LCR-22.05 22,05 2205 |LANGgage 7.72 6.60 134 972 4.04 39.95 7.59 3.26
LCR-23.01 23.01 23.01 |[StratLCR 873 9.23 3.31 9.05 4.04 28.40 8.26 3.59
LCR-23.52 23.52 2352 |RRX 9.40 264 4.01 6.37 4.04 27.74 594 392
LCR-24.03 24.03 24.03 |GUESTgage 10.07 7.58 4.01 6.37 4.04 26.42 6.27 3.92
LCR-26.12 26.12 26.12 |NEPHgage 4.36 4.29 3.35 5.03 4.04 49.20 4.29 3.92
LCR-27.67 27.67 27.67 |BarnabyRd 6.38 2.64 167 4.02 337 14.53 3.96 5.87
LCR-28.82 28.82 28.82 |PowerLine 6.71 3.96 1.00 5.36 438 18.82 4.29 424
LCR-32.01 32.01 32.01 |MDAMgage 268 1.65 2.01 3.69 472 7.59 264 1.63
LCR-33.22 33.22 3322 |RESINgage 470 462 6.13 4.36 3.92
LCR-34.02 34.02 34.02 |SKELgage 1.01 231 452 5.36 0.98
ROB-0.38 0.38 34.65 |ROBINgage 2.01 3.30 2.34 4.36 2,94
ROB-0.38 40.91 |ROB-TPKE-AVG 419 3.96 3.68 3.52 219 27.24 1.82 277
RBN-5.43 5.43 4230 |RobNorthTpke 235 3.96 468 3.35 3.03 5217 231 261
ROB-4.88 488 39.53 |RobBrkTpke 6.04 268 3.69 1.35 2.31 1.32 294
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Table D2a. Farrell Brook, Tracy Brook, small tributaries and agricultural inputs, 10-Jan-08 to 13-Aug-08.

Concentrations in red boldface indicate are below the detection limit.

Distance | Distance

from from Sample Soluble Reactive Phosphorus (ug/L)
Sample ID Point
mouth Lake Name
(km) (km) 10-Jan-08 I 12-Feb-08 | 11-Mar-08‘ 22-Apr-08 I 28-May-08‘ 23-Jun-08 ‘ 21-Jul-08 I 13-Aug-08

Farrell Brook (including Allen Brook samples)

FRB-0.77 0.77 2551 |DENOgage 10.29 1.32 5.92 3.28 1.99 12.35 17.52 11.78
FRB-1.90 1.90 26.64 [ONeillRd 11.25 461 1.97 2.63 1.33 6.68 8.76 6.22
FRB-4.08 4.08 28.82 |RaffertyS&G 16.71 3.29 1.32 3.94 5.30 8.68 9.10 753
FRB-6.63 6.63 31.37 |RecoreRd 37.29 3.62 3.94 331 8.68 6.74 10.80
FRB-7.56 7.56 32.30 |HarveyRd 25.71 5.26 4.92 5.30 10.02 9.43 11.46
FRB-34.27 34.27 |FRB-TPKE-AVG 5.26 2.63 0.49 0.99 517 5.05 5.24
FRB-11.23 11.23 35.97 |FriBrkTpke 5.26 2.63 0.33 0.99 6.68 6.40 6.22
ALB-3.43 3.43 32.56 |AllenBrkTpke 263 0.66 0.99 3.67 371 4.26
Tracy Brook

TRB-2.10 2.10 10.06 |TB-87gage 514 4.61 1.64 8.54 20.54 14.94 28.97 17.68
TRB-4.07 4.07 12.03  |ScottsRink 257 2.30 2.96 2.30 7.95 3.65 3.37 1.64
TRB-4.90 4.90 12.86 |LKALOgage 257 4.28 1.97 0.66 0.66 0.33 1.68 0.65
TRB-9.05 9.05 17.01 |LKALlgage 4.50 3.95 3.29 4.60 3.64 17.69 12.46 8.51

TRB-10.60 10.60 18.56 |TBRoute22 1.93 6.25 4.61 591 1.33 19.36 14.49 12.44
TRB-12.90 12.90 20.86 |TROSSgage 3.54 7.90 461 7.88 7.62 16.36 15.16 13.42
TRB-15.71 15.71 23.67 |VassarRd 0.64 4.61 3.95 7.88 15.24 28.04 20.21 4.91

Small Tributaries; Agricultural Ditches; Tile Drains; Natural Springs

BOY-0.05 0.05 21.82 |BoyBrkMouth 7.39 9.54 6.25 6.57 16.89 4574 35.37 25.86
BSP-0.18 0.18 27.83 |BarnabySpring 11.89 4.93 263 3.94 3.64 5.01 0.00 4.91

CLSF-0.04 0.04 20.67 |ChalLizSouthField 5.26 9.87 4.92 7.29 28.71 116.22 25.21
CLTD-0.02 0.02 20.78 |ChalLizAgDitch 4.93 6.25 7.88 1.33 13.35 1.01 295
DUC-0.01 0.01 18.39  |DucharmeCrkMouth 43.82 127.00 48.45
DUC-1.11 1.1 19.49 |Ducharme-FiskeRd 23.46 34.21 24.02 4.60 15.90 31.20 93.32 13.09
KAT-0.01 0.01 18.76 |KinsleyAgTrib 8.68 5.59 30.92 7.88 464 17.69 18.53 22.91
KLV-0.12 0.12 15.50 |KalvCreekLower 135.0 4.28 1.97 29.22 15.24 25.56 4514 20.30
KLV-2.27 227 20.65 |KalvCreekUpper 7.39 3.95 1.97 295 4.31 3.98 8.76 5.56
ROV-1.04 1.04 4.71 Rover Crk. 0.66 11.12 295

SRT-0.09 0.09 22.94 |StratAgTrib 15.11 5.26 263 5.58 0.99 6.34 62.32 9.82
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Table D2b. Farrell Brook, Tracy Brook, small tributaries and agricultural inputs, 16-Sep-08 to 15-Apr-09.

Concentrations in red boldface indicate are below the detection limit.

Distance | Distance

from | from Sample Soluble Reactive Phosphorus (ug/L)
Sample ID Point
mouth Lake Name
(km) (km) 16-5ep-08 | 13-0ct08 | 18-Nov-08 | 16-Dec-08 | 12-Jan-09 | 12-Feb-09 | 16-Mar-09 | 15-Apr-09

Farrell Brook (including Allen Brook samples)

FRB-0.77 077 2551 |DENOgage 9.06 264 401 7.04 3.03 28.40 7.26 424
FRB-1.90 1.90 26.64 |ONeillRd 7.05 264 335 469 270 5.61 495 3.26
FRB-4.08 4.08 28.82 |RaffertyS&G 7.38 231 1.00 7.04 371 7.26 5.94 522
FRB-6.63 6.63 31.37 |RecoreRd 839 4.95 201 469 5.06 11.56 8.26 8.81
FRB-7.56 7.56 3230 [HarveyRd 8.05 3.96 167 5.03 6.40 8.92 7.92 8.81
FRB-34.27 34.27 |FRB-TPKE-AVG 7.89 7.25 3.48 436 2.02 363 314 3.26
FRB-11.23 11.23 35.97 |FriBrkTpke 7.38 824 167 3.69 2.36 4.95 462 457
ALB-3.43 3.43 32,56 |AllenBrkTpke 8.39 6.27 5.29 5.03 1.69 231 1.65 1.96
Tracy Brook
TRB-2.10 2.10 10.06 |TB-87gage 19.80 11.21 397 21.78 6.74 201.09 6.27 424
TRB-4.07 407 12.03 |ScottsRink 6.38 3.30 132 3.02 270 5.61 0.99 261
TRB-4.90 4.90 12.86 |LKALOgage 403 3.96 250 3.69 270 495 231 0.65
TRB-9.05 9.05 17.01  |LKALIgage 9.06 264 7.61 6.37 5.39 25.10 8.26 3.59
TRB-10.60 10.60 18.56 |TBRoute22 873 2.31 22.49 7.71 6.40 13.54 5.94 4.89
TRB-12.90 12.90 20.86 |TROSSgage 13.09 495 10.91 5.03 7.41 7.26 5.28 424
TRB-15.71 15.71 23.67 |VassarRd 12.42 857 6.28 5.36 236 10.24 1.65 8.16

Small Tributaries; Agricultural Ditches; Tile Drains; Natural Springs

BOY-0.05 0.05 21.82 |BoyBrkMouth 27.85 14.51 4.96 51.94 8.76 5217 41.94 12.73
BSP-0.18 0.18 27.83 |BarnabySpring 7.05 6.92 3.64 4.02 4.04 429 528 4.57
CLSF-0.04 0.04 20.67 |ChaLizSouthField 17.79 9.56 3.31 30.16 10.11 228.50 15.19 9.46
CLTD-0.02 0.02 20.78 |ChalLizAgDitch 3.69 1.98 5.62 39.21 3.71 67.36 4.95 1.63
DUC-0.01 0.01 18.39  |DucharmeCrkMouth 32.89 21.43 29.43 112.26 11.46 228.83 122.51 13.38
DUC-1.11 1.1 19.49 |Ducharme-FiskeRd 23.16 19.46 7.61 74.72 3.71 47.22 158.50 228
KAT-0.01 0.01 18.76  |KinsleyAgTrib 1477 11.87 1.34 17.09 6.74 97.74 11.23 326
KLV-0.12 0.12 15.50 |KalvCreekLower 25.50 21.10 4.01 77.07 11.46 147.60 14.53 21.54
KLV-2.27 227 20.65 |KalvCreekUpper 1.68 462 298 5.36 2.70 104.67 3.63 3.92
ROV-1.04 1.04 471 Rover Crk. 462 3.64 29.82 2.02 601.63 297 1.31

SRT-0.09 0.09 2294 (StratAgTrib 10.40 5.94 7.69 4222 7.08 256.57 11.56 7.83




Appendix E El-1
Appendix E. Total Kjeldahl nitrogen for the Little Chazy River and agricultural inputs,
June 2008 to February 2009.
psanee | sample Total Kjeldahl Nitrogen (mg/L)
Sample ID from Point ) d d
Lake
(km) Name 23.Jun-08 21-Jul-08  13-Oct-08 18-Nov-08 16-Dec-08 12-Feb-09
Little Chazy River Mainstream
LCR-0.23 0.23 |LakeShoreRd 0.33 0.27 12.60
LCR-4.48 448 |USGSgage 0.18 0.27 0.90
LCR-8.37 8.37 |CHAZYgage 0.38 0.23 0.58 0.34 0.38
LCR-10.34 10.34 |RattaRd 0.24 0.45 1.87 0.76 0.44 0.60
LCR-11.39 11.39 |LC-87gage 0.23 0.43 0.55 0.32 0.50 0.80
LCR-15.59 15,59 |WOODgage 0.31 0.62 0.45 0.36 0.46 4.50
LCR-19.85 19.85 [CHALIZgage 0.27 0.27 0.49 0.36 0.40 0.56
LCR-22.05 22.05 |[LANGgage 0.20 0.22 0.37 0.24 0.40 0.56
LCR-24.03 24.03 |GUESTgage 0.12 0.23 0.47 0.28 0.28 1.06
LCR-26.12 26.12 |NEPHgage 0.15 0.25 0.57 0.50 0.22 1.10
Tributaries
BOY-0.05 21.82 |BoyBrkMouth 0.42 0.33 0.77 0.00 0.66 1.12
CLSF-0.04 20.67 |ChaLizSouthField 0.63 0.73 0.93 0.00 0.84 1.68
CLTD-0.02 20.78 |ChaLizAgDitch 0.45 0.67 0.00 0.60 0.88
DUC-0.01 18.39 [DucharmeMouth 0.64 0.85 0.66 1.94
KLV-0.12 15.50 |KalvCreekLower 0.30 0.75 0.00 0.32 0.96
SRT-0.09 22.94 |StratAgTrib 0.43 0.60 0.60 1.18
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