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2017 NLA Design Sites

Site Type
@ Primary
®  Revisit
- Northern Appalachian
- Southern Appalachian
- Coastal Plains
- Upper Midwest
- Temperate Plains
- Southern Plains
- Northern Plains
- Western Mountains
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Torch Lake

18,770 acres (7,596 hectares),

Max. depth of 87 meters (288 feet),
Average depth of 111 feet,
Michigan’s deepest inland lake,

41 miles of shoreline,

Approximately 2 miles wide (3.2 Km) at its widest
point.

Michigan’s second largest lake; second to
Houghton Lake (20,044 acres).



Torch Lake “X” Point

44.960000N and -85.29362W



PHab_ID LAT_DD LONG_DD
44971896 -85.282304
44.919366 -85.288031
44864407 -85.282263
44873914 -85.322731
44928716 -85.322579
44984969 -85.319653
45.037792 -85.33372
4508947 -85.35299
45.074802 -85.321787
45.023989 -85.298306
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One indicator was sampled at the edge Nine indicators were sampled
of the littoral zone at 10 locations: at the deepest point:
Biological  Benthic Macroinvertebrates Biclogical Zooplankton
Chemical Acidification
Nitrogen (Total)
Oxygen (Dissolved)
Phosphorus (Total)
Human Use  Atrazine
Chlorophy!l a {Risk)
Cyanobacteria (Risk)
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Table 1. Least-disturbed Reference Screening Filter Thresholds for NLA 2012 (Upper Midwest Ecoregion is labeled as
UMW in the following table)

LWMT = Western Mountains; 2 XER = western Xeric, 3 NPL = Northern Plains, * SPL = Southern Plains, > TPL = Temperate Plains, ¢ UMW = Upper
Midwest, 7 Central Plains, 8 Southern Appalachians, ® NAP = Northern Appalachians, 1° Lakeshore Physical Habitat disturbances; non-agricultural,

11 |akeshore Physical Habitat disturbances; agricultural, 12 Sum of agricultural/residential/industrial human disturbances

TP TN Cl SO4 Turbidity | Hii-NonAg | Hii- Assessment

(ug/L) | (ug/L) (ueg/L) | (ueqg/L) [ (NTU) Ag'! (Ag/Res/Ind)*?
WMT! [ >30@ [ >400 >100# | >200 >3 >0.6 >0 > 5/5/5
XER 2 |>100 >1000 >500 >1000 | >5 >1.5 >0.2 > 5/5/5
NPL3 | >150 >2000 | >1000 | --- >5 >1.5 >0.5 > 10/6/6
SPL*4 >150* | >2000* | >1000 | --- >5 >1.5 >0.5 > 10/6/6
TPLS >120 >2000 >1000 | >5000 | >5.5 >1.7 >0.15 > 9/9/9
UMWSES | >40 >1200 | >200 >200 >5 >0.6 >0 > 5/5/5
CPL’ >50 >1200 >1000 | >400 >5 >1.0 >0 > 6/10/6
SAP? >35 >800 >125 >300 >5 >0.9 >0 > 6/6/6
NAP? >30 >600 >100# | >300 >5 >0.6 >0 > 6/6/6










Table 3. Water and Sediment Quality Analysis: Torch Lake 2017

NLA Indicators

Torch Lake Results

Sample Type Analyses
Water chemistry pH 8.24
nutrients TOTAL PHOSPHORUS <0.0007
nutrients TKN 0.458 mg/L
Chlorophyll a 0.00033 mg/L
Bacteria E.coli <1 (MPN)
Bacteria Total Coliforms 5.2 (MPN)
Algal Toxin Microcystin 0.001 pg/L
Sediment Total Organic Carbon 3.8%
Sediment grain size Clay: 26.1%, Sanq: 35.0%,
Silt: 29.1%
Sediment Chlorinated Pesticides <1 ng/dry gram (<mdl)
Sediment Total PCBs <1 ng/dry gram (<mdl)
Sediment Total PAHs 14.0 ng/dry gram
Sediment Percent Solids 73.8%
Sediment Metals (ug/L) : Aluminum 3249/3640
Antimony 0/0
Arsenic 4.16/4.12
Cadmium 0/0
Chromium 5.9/6.2
Copper 5.9/7.6
Iron 5665/5667
Lead 1.7/1.7
Manganese 179/178
Mercury 0.0053/0.0046
Nickel 3.4/13.4
Selenium 0.091/0.112
Silver 0/0
Tin 0.45/0.52
Vanadium 10.7/10.9
Zinc 8.2
Triazine Pesticides Atrazine Screen 0 ugiL

(water)
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Table 5. Comparison of Selected Water Quality and Physical Habitat Indices (Rating Over Index Value)

From Two Northern Michigan Lakes and Torch Lake

Trophic Chl.2 Draw- Total Sechi
Lake P DO! ' LitCvr3 LitRipCvr? RDIS5 RVeg.5 Phosphorus Depth
Status @ down
(mg/L) (m)
. . . Good Poor Poor Poor Poor
Torch Oligotrophic | High (0.00033) small 2.91) (15) (0.427) (0.11) <0.0007 115
. . . Poor Poor Fair Poor
Clear Oligotrophic | High Good Med. (0.071) (0.305) (0.487) (0.447) 21 8.8
. . . Poor Poor Poor Fair
Glenn Oligotrophic | High Good Small 0.217) (0.424) (0.753) (0.560) 23 -

1 Dissolved Oxygen, 2 Chlorophyll @, 2 Littoral Cover, 4 Avg. Littoral and Riparian Cover, > Anthropogenic Disturbance, ¢ Riparian Cover

Complexity




Table 6. Comparison of the Least Disturbed Condition in the Upper Midwest EcoRegion to Torch Lake (2017)

S04 Turbidity
TP L TN L | L
(ugl) | TN (uglt) | Cl(ueart) | "o | oy
UMw >40 >1200 >200 >200 >5
Torch <7 458 >5




Upper Midwést
15,562 Lakes

Lake Origin

Planktonic O/E

H-Mg%
BH 3.6%

Diatom IBI
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Trophic State - Chlorophyll a
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“Given these indicators and similar
scoring, Torch Lake would also
likely rank in the “Good” category
nationally.”



