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Black Lake Nutrient Loading - 2023 Capstone Project 
/ 

inie, Joshua Robertso · · 

Black Lake is a 4,593-acre freshwater lake w it hin St. Lawrence County of northern New 
York. A popular touris m destinat ion, the lake has become a major sou rce of revenue for 

the tow ns in the surround ing area. However, Black Lake has been plagued by algal blooms 

and invasive Eurasian mi lfo il in the past few decades that have threatened the ecosystem 
and t he economic stability of tow ns nearby with the risk of lost tourism. It has also 

become a problem for homeowners on t he lake who can no longe r recreate on the lake 
they call home. Previous and ongoing studies have focused on the water quality of Black 

Lake and the management of invasive aquatic plant spec ies. Only one study , done by the 
USEPA in 1974 , tested influent and eff luent points. Given significant changes to 

agricu ltural practices since that time t here currently is not enough understanding of the 
influent contributors to the lake. 

The purpose of this senior capstone project was to evaluate the nutrient pathways into 
and out of the lake. This study was desig ned to measure basic water quality cond itions of 

and nutr ient loadi ng in three major tributaries feeding into Black Lake, as well as the lake 
eff luent. The goal was to compa re water qua lity condition s to previo us studies and 

natio nal t rends. 

Nutrient Issues at Black Lake 
Black Lake has had water quality issues t hat have been studied for 50 

years. Nutrients have caused invasive species to grow out of control in the lake 
such as Eurasian milfoil , the most commonly found invasive plant in the lake. 

Nutrients have also caused alga l blooms, whic h are harmful to ot her aquatic 
species due to t he consumption of dissolved oxygen by t he algae. Since Black Lake 

is surrounded by fa rms, there are nutrients enter ing the lake via tr ibuta ries or 
di rect runoff. The DEC stud ied the nutrient levels at different tributa ries between 
1972 -74 in an attempt to identify the main source of nutr ient loading into the 

lake. 

A prob lem with previous studies of Black Lake is that very few have foc used on the 

tributaries. The 1972 DEC study and the Spring 2022 SUNY Canton Capstone 
Project are two of the on ly studies that have focused entirely on the t ributaries 

and lake eff luent. Remediation such as cutt ing the milfoil by boat has bee n 
completed in the past in an attempt to salvage po rtions of the lake for 

recreational purposes for homeowners and tour ists. 

• Site Overview 
Black Lake is a majo r lake w it hin the Oswegatchie River watershed. It receives wate r from t hree in lets: Black Creek, Indian 

River, and Fish Creek. The Oswegatch ie Rive r is the only outlet from this lake. These 4 locations were sample col lection 
locat ion sites. The lake is located in the Northwestern New York in St. Lawrence County sout h of the St. Lawrence River and 

west of the village of Heuvelto n. It is a popular destination for many people loo king for recreational act ivities including 
swimm ing, fishing , and camping. Various cabins and camps can be seen all alo ng the lakeside. 
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Field testing occurred on March 31' 1 and April 13t h at three t ributaries (Black Creek nea r Hammo nd, NY; India n 

River in Rossie, NY; and Fish Creek in Pope Mills , NY) and and the lake eff luent (t he Oswegatchie River at Spile 
Bridge near Heuvelton, NY). 

In the fie ld, basic water quality pa ramete rs we re measured using the fo llowing equipment: 

Oakton PCTS250 Mult imete r (temperature, pH, cond uctiv ity, total dissolved solids) 

HACH 2100Q portab le Turbid imete r {turbid ity) 
Fisher Scient ific Orion Str A223 DO meter {disso lved oxygen) 

Ohio sediment stick {tota l suspended sol ids) 

Water samples we re collected for labo ratory nut rient analysis. Additional ly, the fl ow was measured via a f low 

meter at va rious inc rements along each tributary. With the use of a flow meter and a weighted tape measure, 
a stream profile was generated for the th ree tributa ry sites. Velocity was measured at each increment, and 

inc rement area was calculated. W ith this, total stream discharge was calcu lated and used to calculate nut rient 
loading. 

Typ~ 
Sample si, e Holding li me 

AppM ~nt Color 

Acid ify if held 
for greate r th a n 

24h o urs 

Ort hop h osp hate 
Plastic Acid 

Rin, ed 

To ta l 
Phos p horn , 

Acid ify if he ld 

for great e r th a n 
24h o urs 

28 days 

7 day~ 

Lab Testing 
Lab testing was conducted in the Neva ldine South 135 water lab on Friday, Apri l l't and Friday, Apri l 14t h• 

Parameter ASTM Methods 
HAOi Method 

Number 
Ran1e S.n~tlvlty 

True and Apparent 

Color 
ASTM 0 1209 Met hod 8025 15 - 500 units ± 16 - 17 units 

Nit rate 

Nit rit e 

ASTM 03867 

ASTM 03867 

Meth od 10020 

Met hod 8153 

0.2 - 30.0 mg/ L 

N0 3- N 

2 - 250 mg/ L 

NOr 

± 0.2 mg/ L 

N03-N 

± 1.4 mg/ L 

NOr 

Ort hophosphate ASTM 05 15 Met hod 8048 
0.02 - 2.50 mg/ L 

PO/-

±0.02 mg/ L 

PO/-

Total Phosphorus ASTM 05 15 Met hod 8190 
0.06 -3.50 mg/ L 

PO/-

±0.02 mg/ L 

PO/-

Sulfate ASTM 0 516-02 Met hod 8051 
2 - 70 mg/L 

so/ -
± 0.4 mg/L 

so/-

After running the tests in the lab, the results from the 3/30 sampling event, indicated 
that the three main tributaries of Black Lake are not heavily impacted by nutrients, at 
least at this time of year. Dubrovsky et al. and the USGS (2010) defined median values 
for nutrients for agriculturally impacted streams. The results from 3/30 are shown in 
the table below (green = values below national median, yellow= matching national 
median, red= above national median). When comparing the levels of nitrate + nitrite, 
orthophosphate, and total phosphorous from the tributaries at Black Lake to the 
national median levels, nearly all samples were below the national median. Analysis of 
samples collected on 4/13 is on going, after which nutrient loads will be calculated and 
comparison of data to previous river studies will be performed. 

Nltnte + Nltrtte Orthophaaph■ te Total Phaaphoni■ 
N■tion■ I Madi■ na fot­

(me/LI lmc/L( (me/LI
Aprcultunily lmp■ ctad Str.■ ma 

Deftnad by Dubnwaky 

BlilckCreek 

Dilte / Silmple 

03/ 30/23 

Sa mp le 1 

03/30/ 23 

.3.05 

2.06 0.08 0.14 
Sa mple 2 

03/30 /2 3 

lndiiln River 
Sa mple 1 

03/30/ 23 

Sa mple 2 

03/30 /2 3 

Fish Creek 
Sa mpl e 1 

03/30 /2 3 

Sa mpl e 2 

03/30/23 
1.02 0.05 0.11 

Spile Bridge 
Sa mple 1 

03/30/23 

Sa mple2 

*data ma y no t be viable due error in lab tes ting 

The low nutrient levels see in the first sampling event, does not eliminate the 
tributaries as a main contributor to Black Lake's nutrient issues, though. For example, 
the time of year that the sampling events occurred needs to be considered. Very little 
agricultural activity occurs in the winter in the region, so levels of nutrients may be 
lower than they are in the summer or fall. Variable stream flow conditions throughout 
the year could impact results. While preliminary evaluation indicates that there may 
not be significant nutrients in the tributaries, in comparison to other agriculturally 
impacted streams nationwide, the water quality issues in the lake indicate that they 
are contributing enough to cause problems. 

Conclusion 
Nutrient loading is a major concern in various lakes and watersheds through the country. 
Primarily a result of agriculture and industries, the impact on water quality can be 
significant. These issues need to be re mediated and should not be disregarded. Some 
possible short term remediation methods may include: 

Milfoil & algae harvesting 
Alternate fertilizer use to minimize nutrient runoff 
Better agricultural irrigation systems and drainage 
Crop and land use management 
limiting fertilizer amount used in the surrounding area 

Longer-term remediation may be required to completely eliminate nutrient overload 
present in the lake. This would require much more time and money than the short­
term remediation methods, but would also be a more permanent solution to the 
problem. 
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