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Definitions

Ammonia NitrogenAn inorganic form of nitrogen contained in fertilizers, septic system effluent, and animal wastes. It is
also a product of bacterial decompositi of organic matter. Ammonia nitrogen becomes a concern if high levels of the
un-ionized form are present. In this form, it can be toxic to aquatic organisms. The presencemizad ammonia is a
function of the ammonia nitrogen concentration, pHpdatemperature. Conversion of ammonia nitrogen to nitrite
nitrogen by nitrification requires large quantities of oxygen which can kill aquatic organisms due to the lowered dissolve
oxygen concentrations in water. The lowest reported limit is7T@@/L. Any samples below 07Ong/L are reported as
0.07mg/L or <0.0 mg/L.

ChlorophyHa (Chia): Photosynthetic pigment found in all green plants and the main pigment in algae. The concentration

of ChlorophyHa isused to estimate the amount of algae in surface water (MPCA). The lower the reading, the clearer the
water will be.

Color of Filtered WaterThis is a description of the color of the algae which remains after lake water is drawn through a
filter. In oder to provide an accurate description of the color, which can be compared year to year, the colors of the
filtered water are compared to those colors illustrated in the Martha Stewart Livamgnplete color palette.

Secchi DisKSD) A measure of waterlarity taken with a black and white disk lowered into the water until it disappears,
then raised until it barely appears and record a reading. The higher the reading, the clearer the water will be.

TemperatureA specific degree of hotness or coldnesindiated on or referred to a standard scale.

Total Phosphorus (TFA:nutrient essential to the growth of all organisms and commonly the limiting factor in the primary
productivity of surface water bodies. Total phosphorus includes the amount of pbraspin solution (reactive) and in
particle form. Agricultural drainage, wastewater, and certain industrial discharges are typical source of phosphorus ar
can contribute to the eutrophication of surface water bodies (MPCA). The lower the readingedherche water will

be.

| Physical Condition: Describe the Physical condition of the lake water at your sampling point
1 | Crystal clear water

2 | Not quite crystal cleaa little algae present/visible

3 | Definite algae, green, yellow, or brown color

4 | High algae levels, limited clarity and/or mild odor apparent

S Severely hlgh algae Ievels with the foIIowmg masswe floating scums, strong foul odor, fishkill

1 | Beautiful, could NOT be better

2 | Very minor aesthetic problems; excellent for swimming, boating

3 | Swimming/aesthetic enjoyment slightly impaired because of algae levels

4 | Desire to swim and level ehjoyment of the lake substantially reduced because of the algae I¢
(would not swim but boating okay)

5 | Swimming and aesthetic enjoyment of the lake nearly impossible due to the algae levels.




Trophic Levels

Trophic State IndeXA formula used to detrmine the Trophic Level of ake. Total Phosphoru§hlorophyla and Secchi
Transparency will each have an individliedphic Level that allows the parametersto be compared to one another when
the actual values cannot be compated

Oligotrophic:Clear waterpxygen throughout the year in theypolimnion (area below the thermoclire cold layer that
separates the upper mixed portion of the lake and the lower calm portion of the.laWéater may be suitable for an
unfiltered watersupply. Salmon can occupy these lakes.

Mesotrophic:Water is moderately clear, increasing probability of lack of oxygen in the hypolimnion during summer. Iron
manganese, taste, and odor problems worsen. Walleye population may be predominant.

Eutrophic:The hypolimnion is without oxygen the majority of the year. There may be problems with the macrophyte
plant population. Blugreen algae blooms may occur. The water supply may have episodes of severe taste and oda

Only warm water fisheries are praste Nuisance macrophytes, algae blooms, and very low transparency may discourage
swimming and boating.

Hypereutrophic: Dense algae and macrophytes present. Rough fish dominate the fish population. The possibilities ¢
summer fish kills exist.

CarlsonTrophic State IndexCarlson, R.E. and J. Simpsd®96.! / 22 NRAY Il 12 NQRa DdzA RS (2
Methods North American Lake Management Society.)

TSI ‘ <30 ‘ 3040 ‘ 40-50 ‘ 50-60 ‘

Chta (ug/l)| <0.95 | 0.952.6 | 2.67.3 | 7.320 | 2056 | 56155 | >155

SD(m) >8 84 4-2 2-1 0.51 0.250.5 <0.25

TP(ug/L) <6 6-12 12-24 24-48 4896 96192 | 192384

Impairments and Standards

Under section 303(d) of the Clean Water Act, states, territories, and authorized tribes are required to devebdp lists
impaired waters. These are watersthat are too polluted or otherwise degraded to meet the water quality standards set
by states, territories, or authorized tribes. The law requires that these jurisdictions establish priority ranking f& water
on thelists and develop Total Maximum Daily Loads (TMDL) for these waters. A TMDL is a calculation of the maximur
amount of pollution that a waterbody can receive and still safely meet water quality standards. (United States
Environmental Protection Agency)

TheMinnesota Pollution Control Agen@yIPCAhas set the standards for Total Phosphorus, Chlorophydind Secchi

Disk Depth for lakes in Minnesota. A lake must have a minimum set of data to prove that it is Impaired (not meeting th
MPCA standards) or Nanpaired (does meet the MPCA standarbsjore it is listed on the 303(d) Impaired Waters list,

at which point a TMDL study is required

The charts included in this report have bars colored either green or red. The green bars indicate that the ealilegis m
the standard, while the red bars indicate that the value is not meeting the standard.



Project Objective

The purpose of the 2@Chisago County Water Quality Monitoring program s to help achieve goals identifie
the Chisago County Local Water Management Plan and the Chisago Lakes Lake Improvement District Wa
Resource Management Plan.

Chisago County Local Water ManagementPla

Monitoring and Assessment

11. Develop a County wide annual water quality monitoring plan for nutrients, aquatic life, and other parameters
determine ambient water quality concentration trends and loading for all public waters in Chisago County, in
lakes with public accesses and the main stems and selected tributaries of Rock Creek, Rush Creek, Goose !
Sunrise River, and Lawrence Creek.

12. Implement a County wide lake water quality monitoring plan.

14. Develop an annual water quality monitoring repfwt Chisago County describing the water resources that were
monitored and what parameters they were monitored fdihe annual report will provide a complete summary o
the monitoring results.

Chisago Lakes Lake Improvement District Water Resource MaeagElan:

Goal 1:Preserve, protect, and enhance water quality within the Chisago Chain of Lakes watéxijextive

2: Annually monitor nutrients, aquatic life, and other parameters to determine water quality concentrations,
trends, and loadingTheresultant report will provide information about lake water quality and interpretation of
trends.

Past water quality monitoring has been useful in determining long term water quality tréndsildition, water
guality monitoring data is essential for cotaping the Total Maximum Daily Load Studies within the County.
Continuing the water quality monitoring will help determine progress in obtaining water quality goals.

Thirty locations were monitored through this program in 20Four lakes (Chisago, Noi@enter, Spider, and
Goose) had 2 monitoring locations eadWost locations were monitored 5 times, once a month, May through
September.Samples were collected at the deepest part of the lakes.

Graphs represent 2@ldata only. In some cases, 2088)18data is listed below the chart for comparison.

0 Thanks to the Chisago Lakes Lake Improvement District and Chisago County Water Plan fc
providing partial staff and funding for the program.

0 Thanks to the Chisago Soil & Water Conservation District for proviginiew of data,
AYUSNIINBGFGA2Yy T adoYAGalrt G2 at/! Qa 9vdzd

0 Thank you to Greg Anklan, Lisa Bardon, David Gerty, Daniel Lee, Bruce Hafften, Scott Mow
Peter Storlie, Scott Thelen, and Tina Walkowaik for servidplsteer Water Quality monitors
and collecting water samples from Pioneer, Wallmark, Linn, Emily, Mattson, School, Swamj
Bloom, and Ogren Lakes, respectivéfjithout the volunteers, we would not be able to collect
the water samples and have water guglinformation on the smaller lakesithin the Chisago
Lakes Lake Improvement District
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