CUBA LAKE

Review of Available Water Quality Data
and
Recommendations Based On The Review

By: David E Shemeld
February 7, 2005



Cuba Lake Water Quality
Review of Historical Data relating to Fecal Coliform Testing

The objective of this review is to attempt to identify potential sources of pathogens in Cuba Lake as may be
indicated by available fecal-coliform or other meaningful data. And, to use that data to identify how to conduct
future testing to properly show the current condition of the lake so as to evaluate how changes in the lake
watershed including on-site-systems, have influenced water quality from a pathogens perspective. A driving force
for this review is the need to define specific projects that will improve the Cuba Lake water quality and enable Cuba
Lake to be dropped from the NYSDEC Priority Waterbody Listings (PWL) for the Allegheny River Basin. This listing
is established to identify impaired water bodies that are in need of action toward water quality improvement on a
priority basis.

The 1996 listing for Cuba Lake is appended to this review. The primary impairment noted is “bathing”, the primary
reason being “pathogens” and the primary source “on-site systems”. The notes under “Further Details” are worth
repeating here:
“Use impairment — There are about 300 residences around the lake (some are year round). The cottages
take drinking water from the lake but there are no petitions to upgrade this to Class A. There is no public
swimming facility on the lake but one is needed. Beach was closed several years ago. Failing septic
systems are impairing use of the lake.
There is no significant fishery in the 7 tributaries leading into the lake. The tribs are mostly intermittent and
some of the riparian vegetation has been removed. Extensive studies of the lake have been undertaken by
the Allegany County Soil and Water Conservation District. As a result, some of the manure landspreading
activities by dairy farms have been relocated outside the watershed. Also, sedimentation basins are
planned for Rawson Creek (main tribs) and Monger Creek.
Mechanical weed harvesting is done. There are floating solids in the water.”

In this endeavor, three sets of data references will be reviewed. These include:

1. “Cuba Lake Watershed Inventory and Evaluation” submitted by The Allegany County Soil and Water
Conservation District, May 1, 1993. The report includes “Source” and “In-Lake” data recorded June
through October 1990 and partial data in April 1991. The report includes data on Fecal Coliform,
Ammonia, Nitrate, Ortho Phosphate, Total Phosphorus, Specific Conductivity, Color, Secchi Disk,
Chlorophyll a, and Phytoplankton.

2. Cuba Lake Septic Leachate Survey; Ecoscience; 1988 as represented in the “Facilities Plan for Cuba
Lake Wastewater Collection System” report by Clark Patterson Associates dated October 2004.
(Transmitted to Gerard Palumbo, NYSDEC, Region 9 on November 4, 2004.) Commentary on the data
represented was as follows, in part:

“In 1988 the Cuba Lake Commission authorized Ecoscience to locate leachate plumes within the
lake and provide testing results for the plumes that were located. The report identified 69
suspected plumes through continuous testing along the lake perimeter. Further qualitative testing
was performed on 30 of the plumes along with 11 independent points.” And “The testing included
fecal coliform and fecal streptococcus bacteria, ----.”

Only Fecal-coliform and Phosphorous data was presented.
3. CSLAP report of 2003 results.

The observations/opinions made in this review may translate to more definite conclusions after further study of
available data or new data is obtained and reviewed. One conclusion is that the CSLAP program at Cuba Lake
may be of some small value in the overall evaluation of the Allegheny water or drainage basin watershed but it
does not appear to give us much real information on the condition of the lake itself and its viability as a recreational
body of water for residents and visitors. Certainly the CSLAP data should not play much of a role in the
determination of lake class or WI/PWL use impact severity level nor in the determination of whether or not Cuba
Lake should appear on the PWL listing. The volunteer program would benefit from adding more sample sites.
Suggested would be sites at L1, L2 and L3 as a minimum. This would increase the cost of testing from $200 per
season to $800 based on rates published in the December 2004 issue of Waterworks. The addition of sites L1 and
L2 to the program would give clear evidence, over the long term, of the improvements in water quality resulting
from the major sediment projects most of which are in the early stages. There is indication that the CSLAP
program at least as run at Cuba Lake, could benefit from additional volunteers with updated training and motivated
to insure consistency of data over time as well as review of the details of the CSLAP final report to insure the
information is consistent with other information obtained by professionals. This should all be done with the
oversight of the Cuba Lake District Board of Directors. The Water Quality Committee assigned by the Board of
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Commissioners, should be the persons charged with this task on a continuing basis. Each of the committee
members should be trained and become knowledgeable in the “art” and identified as volunteers in the CSLAP
program. This should be done immediately to take advantage of the earliest possible training session
schedules.(April 29 and May 1, 2005). Current Committee members are Dave Bosworth, Lake Manager (currently
trained), Erick Laine (trained??) and Dave Shemeld (not trained).

It is further recommended that the Board of Commissioners take on the challenge of updating data as reflected in
the 1988 Ecoscience Leachate Study to finally establish the current condition of the lake and to provide a basis of
monitoring for water quality improvements made in the “on-site-systems” as differentiated from major tributary
sources impact. Itis noted that the state and federal agencies are in the process of switching the state bacterial
standards from those based on coliform bacteria to those based on E. coli and fecal strep.
Such testing should be contracted with a certified testing agency. Advice has been offered that the closest labs
certified for bacteria are listed below:

e Seti Lab in Alfred (607-587-8377),
Environmental Testing Facilites in Dunkirk (716-366-0429),
GHM Water Testing Lab in Savona (607-583-4332),
Finger Lakes Environmental Lab (716-728-3070)
Additionally, there are some in Buffalo that are certified.
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Cuba Lake Sampling Locations (1990):

81 thru 86 = Source Sites
L1 thru L4 = In-lake Sites

Watershed influential screage is
indicated at the source site.
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Figure 1 — Sampling Stations in Allegany County Soil and Water Conservation District, May 1, 1993 Report.
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Figure 2 — Fecal-Coliform Data from Source Sites, Ref. ACSWCD, 5/1/93 Report
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North West Source Influence - Fecal Coliform
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Figure 4 — Fecal-Coliform Combined Data (North, Central & Eastern Lake parts)

Looking at the data provided by the May 1, 1993 report issued by the Allegany County Soil and Water Conservation
District (ACSWCD) the following is noted:

1. All data in the combined data figures is plotted in an order attempting to follow the flow pattern of the lake
waters. This is basically North Lobe to South Lobe with the East Lobe being more static.

2. Note that the NYSDEC limit of 200 shown in the figures represents “IMPAIRED” severity under Figure 10,
“Public Bathing Use Assessment Criteria found on page 57 (appended hereto)of “New York State Water
Quality 2002", submitted pursuant to Section 305(b) of the Federal Clean Water Act Amendments of 1977
(PL 95-217) and relate to the PWL ratings. See http://www.dec.state.ny.us/website/dow/bwam/305b3.pdf
for more details on this subject.

3. Infigure 3, the in-lake records indicate bathing in June and July would be unrestricted. August shows an
impaired condition at L2 & L3 (The exclusion of L1 tends to support item 5 below), Impaired L1 in
September and Impaired L1, L2 and borderline L4 in October. Note the heavy rainfall prior to and during
the tests of September and October in 10 below.

4. Combining the main northern lobe water source data with northern lobe of the lake data (Figure 4). Fecal
coliform colonies per milliliter are well in excess of the New York State DEC limit of =/< 200 colonies per
milliliter. In August, site L3 seems to be influenced by the flow from Mt Monroe, S1, but subsides to
negligible levels recorded in September and October. However see 5 below.

5. Acloser review of all the test datain comparison to the August data reported, indicates it's
possible the data for August’s L1 and L3 have been inter-changed from the actual measurement.
Figures 3 & 4 are confirmed accurate representations of the data contained in the 1993 report.
Information is not available to judge the accuracy of the 1993 report. If the data has been inter-
changed then observations made later that the CSLAP data is not taken at the best location to
judge general lake condition, is further supported.
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6. From figure 4, the high levels of fecal coliform appear to come from “agriculture” sources as opposed to
“on-site systems” since the combined total of S2, S3 and S4 data exceeds the level of L1. L1 appears to
have a reduced ability to naturally clear, based on the comparison of L4 site increase and L1 decrease
through October 12".

7. The Central part and Eastern lobes of lake water are represented by L4 and L3 data. These areas appear
to be acceptable for bathing pretty much through the summer season except for the anomaly at site L3
(Eastern lobe) in August.

8. The data would seem to support a conclusion that, at least at this North lobe of the lake, the biggest
influence on this fecal-coliform aspect of water quality would fall under the heading of “agriculture”. This
aspect is being addressed by investments into sediment control at the Abbotts Creek, Rawson Creek and
New Mexico sites.
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Figure 5 — Fecal-Coliform Combined Data (South Lobe)

9. Figure 5 compares those data that appear to influence the South lobe of the lake which is the drain end of
the lake. Normal lake current brings water from the major source points through the spillway on the South
end of the Lake. Data in this area could be influenced by a stagnation of the water if the lake level drops
below spillway elevation (1545 ft) during the drier summer months such as August. Based on precipitation
data provided, stagnation in this area should not have been a problem in 1990.
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10. For the record, the referenced 1993 report contained the precipitation data as appended to this article. A
rough assessment of the conditions existing during or just prior to testing are as follows:

Test Date Precipitation Prior to or during Tests
June 12, 1990 Approx. 0.2” accumulated (Only June reported)
July 10, 1990 Approx. 3.2” accumulated (June 12 thru July 10)

August 9, 1990 | Approx. 2.5" accumulated (July 10 thru Aug. 9)
Sept. 10, 1990 | Approx. 4.3” accumulated (Aug. 9 thru Sept. 10)
Oct. 12, 1990 Approx. 6.3” accumulated (Sept. 10 thru Oct. 12)
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Figure 6 — Fecal-Coliform Combined Data (All from 1993 report)

11. Figure 6 merely combines all of the data from the May 1993 report arranged in a fashion to represent “flow-
through”.

The following information takes a look at other data available and its apparent impact on PWL.
a. 1988 Ecoscience fecal coliform data:

b. The Figures presented for this data translate the data sites shown on the Lake map in
the appendix, into locations by cottage numbers as judged from the “dots” which
represent cottages, around the map of Cuba Lake. Further, the data is “split” at the
dam and identified by road names around the lake. Also major tributaries are shown
by relative location.

c. Figure 7 shows the data plotted versus the sample sites shown on the map in the
appendix. Note the data is plotted on a log scale and any value less that 10 will not
show. The NYSDEC limit of 200 is shown by the red line.
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I Ecoscience, 1988 Leachate Survey Fecal Coliform per 100 ml
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I 9/10/90 All. Cty. Soil & Water Conservation "In-Lake" Fecal Coliform
B 9/10/90 All. Cty. Soil & Water Conservation "In-Stream" Fecal Coliform
EE Fcoscience, 1988 Leachate Survey Fecal Coliform per 100 ml

e NYSDEC Fecal Coliform Limit ISeneca Nation I

10000 -

Rawson New

DAM] South Shore West Shore Creek Mexi.co North Shore DAM

-

Spillway,

Munger

1000 1

m O © o N~ od4 MM © o O © ¥ T M o T © q 1O 0L Q ® O N | o © 1O T O O Ow ® O Mo oG @ o
4 4 N N ¥ 1O 1O © K~ ® O 9O 49 4 o o4 ® o ¥ ¥ L © ~ o © o ~ o~ I~ N~ © v ¥ § ¥ O 9O
4 N N N N &N & 4 & & 4 & N N 8§ o0 o ;Mo o m ®m ™ M o M Mo ®

©
(3]

Fecal Coliform Colonies per 100 ml

Measurement Station by Cottage Number

Figure 9 — 1988 Ecoscience Leachate Data With the May 1993 ACSWCD Report Data Taken September 1990

Some of the 1990 data is plotted more than once if it has potential relevance to the 1988 data location.
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Looking at CSLAP data and comparison with others:

CSLAP Secchi Disk
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Figure 10 — CSLAP Secchi Disc with 1990 data from the 1993 report added.

The CSLAP data in figure 10 shows some inconsistencies over the years; particularly in 1988. The bottom depth
data for the year 2002 suggests some depth recording problems. All late recreational year (August thru October)
data tends to indicate stressed to impaired conditions. Using this criterion alone a case could be made for lowering

the PWL severity from Impaired to Stressed. Note-the legend boxes do

DE Shemeld, February 7, 2005

not cover over any data.

Page 11 of 14



Cuba Lake Water Quality
Review of Historical Data relating to Fecal Coliform Testing

0.22 -4 -'1993, Ammoniaas N @L3 - - CSLAP Ammonium NH3/4 1
0.20 Y A '1993, Ammoniaas N @ L1 mo2 A
\ .
| |
0.18 - * ]
I 0
1 I
i |
0.16 o : !
~— I 1!
E :" Per CSLAP - Guideline for Class A waters (used for drinking i
e 014 fr water) is max. 2 mg/l. i
<07 I :\
|
E 0.12 t : 1993 Report stated - "Ammonia is a form of Nitrogen present ‘:
p All in lake waters, which is readily available for plant growth. :} “
2 010 [ Ammonia is osidized by microbal action into Nitrite prior to Lo
g ’ : : the formation of Nitrate. The process is quite rapid, normally !
'g I occuring within one to two days. The presence of Ammonia Lo
£ 0.08 : “ can indicate recent contamination from animal or human | “
E 0 waste." And, "The levels of Ammonia at these stations o
0.06 } ] indicates a nearby and recent source of contamination. There } !
: I is adirect correlation between these results and the land I )
: : based activities of humans." |
0.04 1 \
[} |
i L
0.02 o t
[
[ |
0.00 ‘ ——of ‘ ‘ L.
~ o) (2] o hm) N [se] < [Te] © ~ e (2] o — N 2]
2] © <) [<2] [=2] [« [<2] (=2 (=2 (=2 (<2 [«2] (=2 o o o o
3 S 3 S S > > > > ) ) @ ) = = = =
] ka] h] k) h] @ @D @ @ @ @ @ o @ @ @ @
¢} e 0 (o5} ¢}

Figure 11 — CSLAP “Ammonia as N” with 1990 data from the 1993 report added.
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Cuba Lake is rated a Class B Lake.
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Figure 12 — CSLAP “Nitrate and Total Nitrogen” with 1990 data from the 1993 report added.

Note the comment that in 1990, no perceptible data was found at site L3 which is the site most relatable to
the CSLAP sample site.
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Figure 13 — CSLAP “Phosphorous” with 1990 data from the 1993 report added.

Note that the 1990 data (from the 1993 report) is well into the eutrophic regime. This is not reflected in the CSLAP
data except for that recorded for the bottom of the lake at its deepest point, in 2003 (approx 12.6 meters). The

1990 data was recorded at a depth of 4 feet (1.22 meters) which is consistent with the depth (1.5 meters) used for
all CSLAP data other than the “hypo” or bottom data.

While there has been some consistency between data in prior categories, the data for 1990 in the above figure
seems to represent a major difference (assuming the writer has used the proper relationship between mg/l and
PPM). By itself, the 1990 data points are well into the eutrophic zone and well above the 0.03 PPM, nuisance plant
line as taken from the 1993 report. This data seems more representative of the weed progression issues that we
face even today than does the CSLAP data. This is especially true for the L1 and L2 sampling sites.

The 1993 report also indicates a guideline limit for Class B lakes (suitable for swimming) of 0.02 mg/l. The more
recent CSLAP data indicates encroachment into this area and a worsened condition when compared to prior CLAP

results (@1.5 meter depth). The 2002-2003 data indicates a worsened condition both by the average value and
the “tightness” of the data grouping.

Again referring to the “Public Bathing Use Assessment Criteria” found on page 57 (appended hereto) of “New York
State Water Quality 2002”, submitted pursuant to Section 305(b) of the Federal Clean Water Act Amendments of
1977 (PL 95-217) and relate to the PWL ratings. The criteria does not include total Phosphorous as an impairment

criterion. It sets a level for “Threatened” of 20 micro-g/l which equates to the 0.02 mg/l value. The following notes
are added to that document:

2. Application of the Total Phosphorous criteria is limited to lakes and ponded waters.

3. Based on current New York State criteria indicative of elevated nuisance conditions and slight impacts to

recreation; other state/national criteria currently being developed will be incorporated into the Assessment
Methodology once adopted.
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Spring, Night, Electro-Fishing at Cuba Lake
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Figure 14 — Fish Count Data showing both Spring and Fall data.

Figure 14 data is taken from a preliminary report on the most recent electro-fishing at Cuba Lake. There is no
implied correlation between this data and the water quality data in the report. The chart is presented for
information only.

APPENDIX LIST:

Cuba Lake PWL, 1996

Public Bathing Use Assessment Criteria of New York State Water Quality 2002, page 57.
Precipitation chart, 1990 tests

Lake Map showing cottage “dots” and 1988 sample sites

Cuba Lake Contour Map
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CUBA LAKE 0201-0016

L ocation Information Updated: 06/25/96
Basin: Allegheny River (02) Resolution Potential: Medium

Sub-Basin:  Allegheny R. Main Stem (01)

Seg Type: Lake Stream Class: B

Reg/County: 9/ Allegany ( 2) 7Q10 Flow:  N/A

USGSQuad: RAWSON (L-07-3)
Seg Size: 454.0 Acres
Description:  Entire Lake

Problem Information (* indicates the PRIMARY Use Impairment/Pollutant/Source)
Use Impairment(s) Severity Documentation

Bathing * Impaired Some

Fishing Threatened Some

Bosting Stressed Some
Type of Pollutant(s)

Pathogens * Nutrients Silt (Sediment)

Oxygen Demand

Sour ce(s) of Pollutant(s)
On-site Systems * Agriculture Streambank Erosion

Resolvability
Issue Needs Study and Management Plan

Further Details

Use Impairment - There are about 300 residences around the lake (some are year round). The cottages
take drinking water from the lake but there were no petitions to upgrade thisto Class A. Thereisno
public swimming facility on the lake but one is needed. Beach was closed severd years ago. Failing
septic systems are impairing use of the lake.

Thereis no significant fishery in the 7 tributaries leading into the lake. The tribs are mostly intermittent
and some of the riparian vegetation has been removed. Extensive studies of the lake have been
undertaken by the Allegany County Soil and Water Conservation District. As aresult, some of the
manure landspreading activities by dairy farms have been rel ocated outside the watershed. Also,
sedimentation basins are planned for Rawson Creek (main tribs) and Monger Creek.

Mechanical weed harvesting isdone. There are floating solids in the water.
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