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REPOSITORY	 AT FAIRY SPRINGS, aI'5HX) cnJN"I'Y, NEW YORK 

March 1993 r 
INTRODUCI'ION 

It has been the ongoing practice of the Village of Cooperstown, in an r 
attempt to maintain safe road conditions throughout the winter months, to move 
excess snow from the village to a site just north of the village across f~am 

Fairy Springs. Due to the close proxi~ty of this site to otsego Lake, conceD1 r 
about the wate~ quality of the melt water fram this snowpile, and its potential 
ilT1?act on otsego Lake, has surfaced. In response to this concern, a study was 
undertaken by the Biological Field station to ascertain the aJT'Ount of water rcontained within the snowpile and its physical and cherrdcal properties, so that 
potential loading rates of certain pollutants to the lake could be calculated. 
Pararreters investigated in this study included suspendable and non-suspendable 
solids, chlorides, and total phosphorus. r 

The solid component of the snow is of concern as it may contribute to the 
filling in process of the lake and serve as a vehicle for nutrient transport. r 
The accumulation of fine sediments also provides an ideal medium for the growth 
of nuisance aquatic weeds. These fines have occasionally becane mixed throughout 
the water col UIID following periods of high northedy or westerly winds, rparticularly if such conditions prevail during spring or fall turnover. This 
situation may result in increased nutrient availability to algae, thus 
encouraging unwanted localized blooms. The turbidity associated with sediment 
rrUxing also presents a problem with the quality of the potable water supplying r 
the Village of Cooperstown, as the water intake line to the Water Treatment Plant 
lies at a depth of	 approximately 40 feet in the southern end of the lake. In 
Decembe~ of 1992, an event similar to that outlined above occurred, resulting in r
turbidity levels above that deemed acceptable by state and federal li~ts. The 
public was encouraged to boil all drinking water until turbidity levels dropped 
within acceptabl e boots .	 r 

! 

* tGraduate research assistant, BFS. 
OCCA Waterwatch Director during the period of this study. r 
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Chloddes, if present in excess, will exhibit a toxic effect on aquatic 
organisms and jeopardize the lake as a public water sup)ly. The average mid-lake 
chloride levels are currently in the order of 6.5 mg/l, well below the linrit 
recommended by the u.s. Public Health Service of 250 ng/l for drinking water 
(Hanes et al., 1978). Concentrations at the south end of the lake are generally 
1-2 m:]/l higher than at mid-lake. Historical data indicates that chloride levels 
have increased constantl y since the mid 1940' s (coinciding with the onset of road 
salting (Peters, 1986)). This increase seemed to taper off in the 1980's, when 
the Village of Cooperstown discontinued its practice of road salting. In recent 
years, however, data indicate that chloride levels are again on the rise. Data 
also indicate a chloride to sodium ratio of 1.63 (HaDman et.al., 1981), compared 
to a ratio of 1.55 in NaCI, suggesting that road sal t is, indeed, the main source 
of chlorides in the lake. Although many studies have been conducted on the 
toxicity of chlorides in freshwater environments (ie. Molles, 1980, Hanes et al., 
1970, etc.), no all-encompassing definitive safe standards for such systems have 
been set. While baseline lake concentrations ar.e well wi thin safe levels, 
regional areas adjacent to high chloride sources ooy exhibit terrporarily high and 
potentially toxic concentrations. It would seem reasonable to state that in 
order to preserve the cCJl"1ll1 ex ecosystem that otsego Lake currentl y enjoys, 
chloride levels must be maintained at a point below that which the most 
susceptible organisms will be adversely impacted. 

Total phosphorus, being the limiting nutrient in otsego Lake, is of utmost 
concern as its introduction will contribute to the process of eutrophication, 
thereby degrading otsego Lake's status as a potable water supply, its cold water 
fishery, and its recreational and aesthetjc values. 

MErHODS 

Snow vol ume was deternrined by measuring the dimensions of the pi Ie. Length 
and width were measured, and height was estimated from the slope. Volume was 
calculated to be 66300 cubic feet (1878 cubic meters). Sample volumes were .66, 
.79, and .71 cubic feet of snow and mel ted down to 8.2, 10.0, and 7.8 Ii ters 
respectivel y . 

Three canposite samples were collected in order to character.ize the pile 
in a representative mannec Sample #1 was collected on the south slope 
(containing the most recently added snow) approximately 4 feet above the base. 
Snow was collected from the surface to a depth of approximately 30 inches. 
SarTl?le #2 was collected from the center of the top of the pile from the surface 
to a depth of approximately 30 inches. Sample #3 contained surface and sub­
surface samples fran 15 randomly selected sj tes across the top and slopes of the 
pile. 

After s~rples were completely melted, each was passed through a 30 mesh 
:3creen to remove the course fraction of particulate rnatter. This non-suspendable 
solid component was placed in a porcelain pan, dried at 10;:) degrees C for 24 
hours, weighed, and reported as milligrams non-suspendable solids per liter. 

Each screened sample was then shaken vigorously to u?suspend remaining 
material and subsampled for suspended sediment analysis. Twenty ml of each 



sffinple was passed through a pre-weighed glass fiber filter. Filters were dried 
at 105 degrees for 24 hours, allowed to cool, and weighed. Sediment was 
determined and reported as milligrams suspended sediment per liter. 

Subsamples were used to determine total phosphorus. One ml fran each 
sample was diluted to forty rrU with distilled water. 0.4 g potassium persulfate 
and .4 ml strong acid solution were added to each of the samples, which were 
digested for 40 ITunutes in an autoclave. Digested samples were centrifuged to 
remove suspended matter and were further di luted 1: 4 with distill ed water. Total 
phosphorus content was determined using the ascorbic acid technique and was 
reported as milligrams per liter P-TP04. 

One ml each sample was diluted to one hundred ml with distilled water for 
chloride analysis. Mercuric nitrate method was used, and chloride content was 
reported as milligrams per liter. 

RESULTS AND DISCUSSION 

By comparing the snow volumes of collected samples to the resulting volume 
of mel twater, water vol urne: snow VOll.Dne ratios were calculated to be 12.42, 12.66, 
and 10.99 liters per cubic foot of snow. The total volume of water contained 
within the snowpile was determined by mul tiplying the measured snow voll.Ill'"e (66300 
cubic feet) by the average water volune:snow volume ratio (12.02 liters per cubic 
feet). The total water volume was thus estimated to be 797000 liters. 

Table 1 sumnarizes the resul ts of analysis in units pet- liter for each 
pararreter tested. Total volumes of suspendable sediment, non-suspendable 
sediment, total phosphorus, and chlorides, sumnari zed in TabI e 2, were detetmined 
by mul tiplying units per liter by the number of liters of water contained within 
the snowpile. Results were expressed in pounds to ensure public understanding 
of these data. It should be noted that these mass volumes do not reflect arUlual 
totals, but rather the volume of pollutants present at the time of sampling. 

In recent years, phosphorus loading has been regarded as the most pressing 
threat that otsego Lake faces. Since the trophic status of otsego is so 
dependent upon the availability of phosphorus, any unnatural additions will 
accelerate the eutrophication process. The ilTQ?acts of this process include 
increased aquatic weed growth, nuisance algae bloans, decreased water clarity, 
decrease in potable water quality for public use, low late season oxygen levels, 
and a general degradation of aesthetic qualities of the area. Total phosphorus 
levels in otsego Lake are currently .009-.010 rrg/l. Figure 1 CaT'Pares total 
phosphorus val ues of otsego Lake water, sewage effl uent after ter tiary treatment, 
raw sewage (Vesilind et aI" 1990) and meltwater frOOI the village snowpile in an 
attempt to demonstrate the potential severity of the snowpile as a phosphorus 
source. 

Several studies have addressed the water quality of runoff fram urban 
snowmelt. Generally, such studies have focused primarily on the pollution 
problems related to deicing chemicals in catchment areas. This has been in 
response to sharp, and often exponential, increases of chloride levels in natural 
water bodies (Judd, 1970, Sharp, 1971, etc). In same instances, the increase has 
been severe enough to induce cherrdcal stratification (Bubeck et al., 1971). 
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TABLE 1 

Snowmelt Characteristics of Village Snow Depository 
at Fairy Springs, Feb. 12, 1993 

I	 SAMP 1 SAMP 2 SAMP 3 AVG 

---------_.-------------,.- ---- -------- --_._-­

II Sus. Solids (rrg/l ) 48330 43720 13230 367GO 

Non-sus. Solids (rrg/l) 169400 151200 82100 13423C 

J Total Solids (rrg/l) 217730 194920 100330 170990 

Chloride (rrq/l) 1800 1000 900 1233

1 
Total Phosphorus (rrg/l ) 22.23 22.28 13.58 19.36 

] condueti vi ty (us/em) 4780 2790 3350 3350 

Water: Snow 0/eu ft.) 12.42 12.66 10.99 12.02 

] 

j 
TABLE 2 

Mass Pollutant	 Loadings at Village Snow Depository] 

]	 Sus. Solids 

Non.-Sus. Solids
] 

Total Solids 

Chlorides] 
Nacl Equival ent .); 

] Total Phosphorus 

]	 * assuminy NaCl 

] 

Feb. 12, 1993	 (pounds) 

64633.80 

236017.68 

300651.48 

2168.53 

3571. 70 

37.44 

is sale CI source 
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More recently, attention has been paid to other potentia, pollutants 
contained wi thin in such snowmelt. Table 3 sumnarizes selected dat~a from three 
studies on urban snowmelt. These studies, including data collected at Brucewood, 
North York (Weatherbe, 1977), Barrington, East York (Mills, 1974), and Boulder, 
Colorado (Battaglia, 1977), all involved the sampling and analysis of meltwater 
collected from urban stormsewers at or near the sewer outfall. The study 
conducted in Cooperstown, New York was distinctly different in that sarT1Pling was 
conducted directly on snowpiles, rather than on the resul ting mel twater. The 
focus here was therefore on the total volume of pollutants tr~t were pr.esent at 
a specific time which could potentially enter, and thereby impact, a lake 
system. 

The variations in results between the data presented in Tables 1 and 3 may 
be due to several factors. Reported chloride levels were significantly lower in 
this study then in the others. This undoubtedly is largely a reflection of the 
Village of Cooperstown's policy, initiated in 1988, to lirrdt the use of salt on 
its highways, instead relying roore heavily upon the use of abrasives. By 
contrast, the levels of both sedirrents and total phosphorus were much higher in 
this study. The differences in methodologies used, as described above, may be 
responsible for these variations. Meltwater collected same distance downstrean1 
fram the source of snow would likely be free of most of the particulate matter, 
as well as the accarpanying sorted phosphorus, due to sedimentation. This 
sediment mayor may not be removed fram the systan, thus preventing its passage 
to receiving waters. 

The results of this study reflect the mass volumes of several parameters, 
which are generally regarded as being pollutants to lake systens, that exists in 
a snowpi 1e in c1 ose proximity to the shores of otsego Lake. Whil e it cannot be 
ascertained with canplete certainty what fraction of these pollutants are 
destined to end up in the lake, it seems that the pot~ltial threat warrants a 
review of possible alternatives to snow storage at this site. 

r
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OTSEGO L~KE RI\W SEWI\GE 
TQEI\TED SEWAGE SNOW PILE 

Figure 1:	 concentrations of total phosphorus in snow fran village depository 
carpared to raw and treated sewage and otsego Lake water 

I 
..J 

J 

J Cooparisans of peak ~l t 1evels observed in other stuiies 
(lOOdified fran Kranis, 1978)* 

] 
Brucewood,North York Barrington,East York Boulder ,Colorado 

(Weatherbe, 1977) (Mills, 1974) (Battaglia, 1976)
] 

Sus Solids 502 1570	 1229 

] Total 
Phosphorus 0.95 1.80 3.34 

] Chlorides 2090 5980	 3185 

J * all data in mg/l 

J 
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