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Memorandum

To: Comfort Lake-Forest Lake Watershed District Mamage

From: Erik Anderson, Jessica Thiel, Wendy Griffin, andtvDowning --Washington Conservation District
Date: April 29, 2009

Re: CLFLWD 2008 Monitoring: Tributary to Sunrise Rivar Little Comfort Lake Inlet, Sunrise River at
Forest Lake Outlet, Sunrise River at Comfort Laketl Sunrise River at Comfort Lake Outlet, Sunfseer at
County Line Ditch, Sunrise River at Greenway Aven@utary to Sunrise River at Manning Trail, Tutlary
to Sunrise River at July Avenue

At the request of the Comfort Lake-Forest Lake Wdtted District (CLFLWD), the Washington Conservatio
District (WCD) conducted:

Continuous discharge and stream water quality roandg at:

. Tributary to Sunrise River at Little Comfort Lakadt (Grab Samples only)
Sunrise River at Forest Lake Outlet (Flow only)
Sunrise River at Comfort Lake Inlet (Grab Samplels)o
Sunrise River at Comfort Lake Outlet (Flow only)
Sunrise River at County Line Ditch (Composite andlGSamples)
Sunrise River at Greenway Avenue (Composite antb Seanples)
Tributary to Sunrise River at Manning Trail (Graén$ples only)
Tributary to Sunrise River at July Avenue (Grab $bkas only)

A table of the locations and monitoring types carfdund in Table 1. The locations of the monitgraites can
be found in Figure 1. The following report brieBymmarizes our methods and results for monitoring
conducted from January 1 - December 31, 2008. Mypbete list of detailed Washington Conservationtiios
water monitoring methods and standard operatinggaiares can be found at
http://www.mnwcd.org/water_monitoring_standards.pfjnis report and the accompanying data will &lso
provided in an electronic format. Please contaetWashington Conservation District at (651) 2736lLfo
obtain historical data.
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Continuous Stream Monitoring Sites: Tributary to Sunrise River at Little Comfort Lakeldt, Sunrise River
at Forest Lake Outlet, Sunrise River at County Lntieh, Sunrise River at Comfort Lake Inlet, SuarRiver

at Comfort Lake Outlet, Sunrise River at Greenwaserue, Birch Lake Drainage at Manning Trail, and
Tributary to School Lake at July Avenue.

Continuous stage, velocity, and discharge measursmeere taken every 15 minutes at the Tributary to
Sunrise River at Little Comfort Lake Inlet from Ap22-November 3, 2008, at Sunrise River at Foteste
Outlet from April 3-November 3, 2008, at Sunris&&iat County Line Ditch from April 3-November 43,

at Sunrise River at Comfort Lake Inlet from ApriS&ptember 24, 2008 (rainfall only through Novem®er
2008), at Sunrise River at Comfort Lake Outlet frtay 1-November 3, 2008, at Sunrise River at Gregnw
Avenue from April 14-November 4, 2008, at Birch keaRrainage at Manning Trail from April 21-Novemi@r
2008, and at Tributary to School Lake at July Avefmrom April 17-November 3, 2008. Precipitatioriadeas
also continuously collected at each of these sixegpt at Sunrise River at Forest Lake Outlet, SarRiver at
Greenway Avenue, and Birch Lake Drainage at Manihirag).

Staff gages were installed and read at each &iteld stage measurements were taken in the strbammels.
Temperature, dissolved oxygen, and transparencg tnbasurements were also taken. If feasible, stage
discharge relationships were developed at all stredes. When the area-velocity probe was coveritial
debris, erroneous velocity readings were given thedstage to discharge relationships were usedltulate
discharge or a relationship of level to velocitysmased to interpolate values. Flow weighted stexmant
composite samples and/or storm event grab sanmssflow composite samples and/or baseflow gralplesm
were collected at all continuous stream monitositgs. In addition to these samplEs;oli grab samples were
also taken at all sites except Forest Lake OutlBhe samples were analyzed by the Metropolitan Cibun
Environmental Services Laboratory.
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Figure 1. CLFLWD Monitoring Locations
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Table 1. Monitoring Site Location and DescriptionSummary

Map Site
Site Description ID# Full Site Name Summarized Site Name General Site tation Monitoring Site Description Monitored Parameters

Flow Monitoring in Natural Cross-

Stream Monitoring 1 Tributary to Sunrise River at Little Comfort Lakadt Little Comfort Lake Inlet Itasca Avenue Section Discharge and Water Quality Grab Samples*
Flow Monitoring in Natural Crosg-

Stream Monitoring 2 Sunrise River at Forest Lake Outlet Forest LakdeDut North Shore Drive Section Discharge Only

Stream Monitoring 3 Sunrise River at Comfort Lake Inlet Comfort Lakéetn West Comfort Drive Flow Monitoring Through Ceht Discharge and Water Quality Grab Samples*
Flow Monitoring in Natural Cross-

Stream Monitoring 4 Sunrise River at Comfort Lake Outlet Comfort Laketlex Wyoming Trail Section Discharge Only
Flow Monitoring in Natural Cross-

Stream Monitoring 5 Sunrise River at County Line Ditch County Line bitc Ys Mile East of Hwy 61 Section Discharge and Water Quality Composite Sesipl

Stream Monitoring 6 Tributary to Sunrise River at Manning Trail Mangifirail Manning Trail Flow Monitoring Through Culite| Discharge and Water Quality Grab Samples*

Stream Monitoring 7 Tributary to Sunrise River at July Avenue July Ave July Ave Flow Monitoring Through Culveit Discharged Water Quality Grab Samples*
Flow Monitoring in Natural Cross-

Stream Monitoring 8 Sunrise River at Greenway Avenue Greenway Ave Gvagrive Section Discharge and Water Quality Composite Sesipl

*Stream Monitoring Water Quality Sample Parametectude: Total Phosphorus, Dissolved Phosphorugal®geldahl Nitrogen, Nitrate, Nitrite, Ammonia fidgen, Total Suspended Solids, Volatile Suspergteidis, Total Chlorides, E. Coli Bacteria
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Sections Within Report

1) Little Comfort Lake Subwatershed

Stream Monitoring

a. Tributary to Sunrise River at Manning Trail
b. Tributary to Sunrise River at July Avenue
c. Little Comfort Lake Inlet

2) Forest Lake Subwatershed
Stream Monitoring
a. Forest Lake Outlet

3) Comfort Lake Subwatershed

Stream Monitoring
a. County Line Ditch
b. Greenway Avenue
c. Comfort Lake Inlet
a. Comfort Lake Outlet

4) Historical Stream Loading and Discharge
Summary
5) Appendices and References
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1) Little Comfort Lake Subwatershed
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Tributary to Sunrise River at Manning Tralil

2008 was the first year that data was collectedeaManning Trail station and flow was recordedrirapril
21-November 3, 2008 (Figure 2). Total dischargelcs period was 37,462,320 cf or 860 acre-fééd.
automated rain gage was installed at this sit@lleat continuous rainfall data. Peak discharg&%64 cfs
occurred on April 2%. This peak was caused by a combination of theaits of the spring thaw and a period
of light rain, as recorded in the area at the 2ugnue site, from April 2% —22".

Manning Trail Drainage
2008 Flow and July Avenue Daily Rainfall
= —
Rainfall (17.55 in) Flow Rate (37462320 cf)

L i i i L i i i i i i L i i i I i pra—1 I Il i i i
T T T T T 0
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3/1/2008 12:00:00 AM - 12/1/2008 12:00:00 AM
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Figure 2. Manning Trail Drainage 2008 Flow and Ddy Rainfall
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Grab samples were collected at the Manning Tradiriage site in 2008The TSS, TKN, TP, VSS, Nitrate,
Nitrite, Dissolved Phosphorus, Ammonia Nitrogen|dZide, andE. coliresults from all collected samples are
listed in Table 2 and field water quality measurateare listed in Table 3. The highest concermtmnadf TKN
and TP were 1.6 mg\L (April"2snowmelt grab) and 2.690 mg\L (May*Hase grab), respectively. The TP
value is very high and considered an outlier, &ednext highest TP value was 0.162 mg/L from thel&3"
snowmelt sample. The TSS maximum concentratichraf)\L was from an Augus{'&storm grab sample.

Table 2. Manning Trail Drainage 2008 Sample Chemistry Resu#t

VSS Dissolved | Chloride | Nitrite N | Nitrate N Ammonia E. Coli
Sample Type Start End 1SS (mg/L) (mg/L) TKN (mg/L) TP (mg/L) P (mg/L) | (mg/L) | (mg/L) | (mg/L) |Nitrogen (mg/L) | (#/100ml)

Snowmelt Grab 4/2/08 14:33 4/2/08 14:33 3 3| 1.6 0.162 ~0.027| 14 <0.03 0.18 ~0.04

Storm Grab 4/22/08 14:08 4/22/08 14:08 ~1 ~1 0.89 0.053 ~0.031] 13 <0.03 <0.05 <0.02

Storm Grab 4/25/08 10:34 4/25/08 10:34 ~1 ~1 1.1 ~0.046 ~0.034 14 <0.03 <0.05 <0.02

Storm Grab 5/5/08 11:30 5/5/08 11:30 <1 ~1 0.77 ~0.027 ~0.026 15 <0.03 <0.05 <0.02

Base Grab 5/21/08 9:21 5/21/08 9:21 ~1 ~1 0.8] 2.690 2.48 15 <0.03 <0.05 0.11

E. Coli Grab 6/5/08 9:15 6/5/08 9:15 H
Storm Grab 6/6/08 9:22 6/6/08 9:22 5 ~2 0.98 0.070 ~0.030| 13 <0.03 <0.05 <0.02

Storm Grab 6/12/08 9:52 6/12/08 9:52 3 ~2 1 0.062 ~0.046| 14 <0.03 <0.05 ~0.05

E. Coli Grab 6/12/08 9:52 6/12/08 9:52

E. Coli Grab 6/19/08 9:35 6/19/08 9:35 71
Base Grab 6/23/08 10:45 6/23/08 10:45 4 3| 1 0.104 0.054 15 <0.03 <0.05 <0.02

E. Coli Grab 6/26/08 9:15 6/26/08 9:15 41
E. Coli Grab 6/30/08 10:08| 6/30/08 10:08| 26
E. Coli Grab 7/7/08 8:50 7/7/08 8:50 102]
E. Coli Grab 7/14/08 10:03] 7/14/08 10:03] 118
E. Coli Grab 7/17/08 8:21 7/17/08 8:21 —
E. Coli Grab 7/24/08 9:16 7/24/08 9:16 115
Base Grab 7/31/08 8:30 7/31/08 8:30 <1 ~1 0.83 0.059 ~0.043] 15 <0.03 0.07, ~0.03

E. Coli Grab 7/31/08 8:30 7/31/08 8:30

E. Coli Grab 8/4/08 8:30 8/4/08 8:30 88
Storm Grab 8/6/08 15:20 8/6/08 15:20 9 4 1.1 0.144 0.095 16 <0.03 0.18 0.11

E. Coli Grab 8/7/08 9:30 8/7/08 9:30

E. Coli Grab 8/14/08 9:47 8/14/08 9:47

E. Coli Grab 8/21/08 8:30 8/21/08 8:30

E. Coli Grab 8/27/08 8:50 8/27/08 8:50

Table 3. Manning Trail Drainage Field Water Quality Measurements

4/22/08 14:08 >120
4/25/08 10:34 >120
5/5/08 11:30 >120
5/21/08 9:21 >120
6/6/08 8:37 >100
6/12/08 9:52 120
6/19/08 9:35 >120
6/23/08 10:45 >120
6/26/08 9:12
6/30/08 10:08 >120
7/2/08 9:13 >120
7/7/08 8:55 >100
7/14/08 10:30 >120
7/17/08 8:21 >120
7/24/08 9:16 >120
7/31/08 8:30 >100
8/4/08 8:30 >120
8/7/08 9:30 100
8/14/08 9:47 >120
8/21/08 8:24 >120
8/27/08 8:50 >100

Exceeds Water Quality Standards
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Table 4. Manning Trail Drainage 2008 Total Phosphius and Total Suspended Solids Loading

Sample Collection Time Loading Interval
| End TsS n TP " S End Interval Ictelzrval Interval Interval
Sample Type Start n (mg/L) (mg/L) tart n Volume (cf) (gcu_r%e TS (b) | TP (Ib)
Base** 1.83 0.087 1/1/08 0:00  4/2/08 13:4p 3,99¢ 0.09 0.t 0.0z
Snowmelt Gra 4/2/08 14:33 4/2/08 14:33 3.00 0.16 4/2/08 13:4 4/5/08 14:45 4,286,26] 98.44 802.7 43.34
Base** 1.83 0.084 4/5/08 14:44 4/21/08 15:45 21,483,00 493.44) 2458.: 109.3(
Base 1.83 0.084 4/21/08 15:44 4/22/08 8:46 1,071,96! 24.62| 122.% 5.4¢
Storm Grab 4/22/08 14:08 4/22/08 14:08 1.00 0.05! 4/22/08 8:4%  4/22/08 22:45 877,524 20.14 54.€ 2.9(
Base 1.83 0.0894 4/22/08 22:44 4/24/08 16:45 2,241,101 51.48] 256. 11.47
Storm Grab 4/25/08 10:34 4/25/08 10:34 1.00 0.046 4/24/08 16:4p  4/25/08 10:45 992,42 22.79 62.C 2.84
Base 1.83 0.084 4/25/08 10:44 5/2/08 13:46 8,711,66! 200.10] 996.8¢ 44.5¢
Storm Grab 5/5/08 11:30 5/5/08 11:30 0.50 0.02 5/2/08 13:4 5/5/08 11:45 4,082,41( 93.71 127. 6.84
Base 1.83 0.084 5/5/08 11:44 5/20/08 11:45 10,609,29 243.68 1214.( 54.31
Base Grab 5/21/08 9:21 5/21/08 9:21 1.00 2.690 5/20/08 11:4p 5/25/08 16:45 1,104,24| 25.3  68.¢ 185.4.
Storm 3.25 0.0679 5/25/08 16:44 5/25/08 21:45  115,13: 2.64] 234 0.4¢
Base 1.83 0.084 5/25/08 21:44 6/4/08 9:45 2,065,57! 47.44) 236. 10.57
Storm Grab 6/6/08 9:22 6/6/08 9:22 5.00 0.07 6/4/08 9:4 6/6/08 15:4 358,03 8.2 111.t 1.54
Base 1.83 0.084 6/6/08 15:4% 6/11/08 10:45 447,10} 10.29 51.2 2.29
Storm Grab 6/12/08 9:52 6/12/08 9:52 3.00 0.062 6/11/08 10:4p 6/12/08 20:4p 286,75 6.59 53.7 1.17
Base Grab 6/23/08 10:45 6/23/08 10:45 4.00 0.104 6/12/08 20:4p 6/23/08 10:4p 2,072,142 4760 517.¢ 13.44
Base 1.83 0.084 6/23/08 10:44 7/19/08 8:4§ 1,957,574 44.96 224.( 9.9€
Storm 3.25 0.069 7/19/08 8:44 7/19/08 18:44 10,02p 043 2.C 0.04
Base 1.83 0.084 7/19/08 18:44 7/25/08 9:45 167,76B 3.5 19.2 0.8%
Storm 3.25 0.064 7/25/08 9:44 7/25/08 13:4 4,37 0.10 0.¢ 0.0Z
Base Grab 7/31/08 8:30) 7/31/08 8:30 0.50 0.059 7/25/08 13:45  8/6/08 13:4; 175,142 4.02 5.t 0.64
Storm Grab 8/6/08 15:20| 8/6/08 15:20 9.00 0.144 8/6/08 13:4 8/6/08 23:4 4,53p 0.]0 2t 0.04
Base 1.83 0.084 8/6/08 23:44 8/12/08 19:4§ 29,65 0.48 3.4 0.1
Storm 3.25 0.061 8/12/08 19:4p  8/13/08 3:4 2,447 0.04 O0.F 0.01
Base 1.83 0.084 8/13/08 3:4 8/27/08 5:45 25,264 058 2.¢ 0.1:
Storm 3.25 0.061 8/27/08 5:4 8/28/08 3:45 1,059 0.0p 0.2 0.0C
Base 1.83 0.084 8/28/08 3:44 9/2/08 11:45 3,851 0.0 04 0.0Z
Storm 3.25 0.061 9/2/08 11:44 9/2/08 16:45 37 0.0p 0.C 0.0C
Base 1.83 0.084 9/2/08 16:4% 9/13/08 21:45 122 0.0 o.C 0.0C
Storm 3.25 0.064 9/13/08 21:44 9/15/08 0:0( 591 0.0L 01 0.0C
Base 1.83 0.084 9/15/08 0:09 9/23/08 16:4p 607 0.0 0.1 0.0C
Storm 3.25 0.0674 9/23/08 16:494 9/24/08 3:45 151 0.0p o.c 0.0C
Base 1.83 0.084 9/24/08 3:4 10/7/08 18:4% 392 0.0 o.C 0.0C
Storm 3.25 0.061 10/7/08 18:44 10/8/08 0:45 114 0.0p 0.C 0.0C
Base 1.83 0.084 10/8/08 0:44  11/3/08 9:4! 1,622 0.04 0.2 0.01
Base** 1.83 0.084 11/3/08 9:44 1/1/09 0:0 2,531 0.04 0.2 0.01
Snowmelt Average 3.09 0.16
Storm Averagq 3.2§ 0.06
Base Average 1.83 0.08
All Average 2.80 0.08
Total 63,196,48 1,45: 7,42] 50€
CLFLWD Major Subwatershed Total Acres 7,115
Total Load
Total TP/TSS (Ib/aclyr) 1.04 0.0
Total TP/TSS (kg/haly 1.17 0.0¢

*Italics indicate estimated concentrations basee\@rage base and storm flow concentrations
** |Interval volumes from 1/1/08 to 4/2/08 and 1D8/to 1/1/09 where estimated based upon base flow

Total phosphorus loading for Manning Trail Drainag@008 was estimated at 0.07 Ibs/acre (508 (hsble
4). This site had very little flow for the secomalf of the monitoring season. Future years of ibaoimg will
help to understand what'’s flowing into Birch Lakedagive a better representation of the overalldsgoresent
in the drainage.
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Tributary to Sunrise River at July Avenue

2008 was the first year that data was collecteédeaduly Avenue station, and flow was recorded fAgonl 17-
November 3, 2008 (Figure 3). Total discharge s period was 62,892,460 cfs or 1,444 acittotal of
17.25 inches of rainfall was recorded at the git @ peak flow of 15.34 cfs occurred on M&Yy A
combination of the remnants of the spring thaw ¢mgtfrom Birch Lake and the wetland upstream, and
total rainfall of 0.95 inches caused the high fiate from May 2-3".

July Avenue Drainage
2008 Flow and Daily Rainfall
—

- Rainfall (17.25 in) Flow Rate (62892460 cf) 16

g 2—14
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®

3/1/2008 12:00:00 AM - 12/1/2008 12:00:00 AM

Figure 3. July Avenue Drainage 2008 Flow and DailfRainfall
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Grab samples were collected at the July Avenueisitt008. The TSS, TKN, TP, VSS, Nitrate, Nitrite,
Dissolved Phosphorus, Ammonia Nitrogen, Chloridel B. coli results from all collected samples are listed in
Table 5 and field water quality measurements atediin Table 6. The highest concentration of Tatid TP
were 2.7 mg/L and 0.282 mgl/L, respectively, fromAgmil 2" snowmelt grab. The highest TSS value recorded
was 23 mg/L from a base grab sample collected pteSwer &.

Table 5 July Avenue Drainage 2008 Sample Chemistry Results

Ammonia
TSS VSS TKN Dissolved | Chloride | Nitrite N | Nitrate N Nitrogen E. Coli
Sample Type Start End (mg/L) (mg/L) (mg/L) |TP (mg/L)| TP (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (#/100ml)

Snowmelt Grab 4/2/08 14:24, 4/2/08 14:24 9 ~5 2.7 0.282 0.091 22 <0.03 <0.05] 0.79

Storm Grab 4/22/08 14:24 4/22/08 14:24 ~2 ~2| 0.99 0.118 0.07 13 <0.03 <0.05] ~0.04

Storm Grab 4/25/08 10:57 4/25/08 10:57 ~2 ~2| 1 0.056 <0.010 13 <0.03 <0.05] ~0.05

Storm Grab 5/5/08 11:12 5/5/08 11:12 ~1 ~1 0.84 ~0.036 ~0.043 15 <0.03 <0.05] <0.02

Base Grab 5/21/08 9:28 5/21/08 9:28 ~1 ~2| 0.82 ~0.042 ~0.021 15 <0.03 <0.05] <0.02

Storm Grab 5/27/08 12:21 5/27/08 12:21 ~2 ~2| 0.98 0.061 ~0.038 13 <0.03 <0.05] ~0.04

E. Coli Grab 6/5/08 9:18 6/5/08 9:18 23
Storm Grab 6/6/08 8:50 6/6/08 8:50 4 ~2 1.1 0.112 0.051 13 <0.03 <0.05] ~0.05]

Storm Grab 6/12/08 9:37 6/12/08 9:37 3 ~2| 0.95 0.114 0.056 11 <0.03 0.08 0.1

E. Coli Grab 6/12/08 9:37 6/12/08 9:37 52
E. Coli Grab 6/19/08 9:25 6/19/08 9:25 10|
Base Grab 6/23/08 10:32 6/23/08 10:32 4 3 1.1 0.114 0.052 12 <0.03 <0.05] ~0.06

E. Coli Grab 6/26/08 9:20 6/26/08 9:20 15
E. Coli Grab 6/30/08 9:56 6/30/08 9:56 12
E. Coli Grab 7/7/08 9:05 7/7/2008 9:05 11
E. Coli Grab 7/14/08 9:10 7/14/08 9:10 19
E. Coli Grab 7/17/08 8:12 7/17/08 8:12 125
E. Coli Grab 7/24/08 9:04 7/24/08 9:04 56
Base Grab 7/31/08 9:00 7/31/08 9:00 12 8 1.7 0.229 0.066 13 <0.03 <0.05] 0.46

E. Coli Grab 7/31/08 9:00 7/31/08 9:00 38
E. Coli Grab 8/4/08 8:45 8/4/08 8:45 46
Storm Grab 8/6/08 15:30 8/6/08 15:30 15 9 1.9 0.250] 0.069 14 <0.03 0.07, 0.42

E. Coli Grab 8/7/08 9:20 8/7/08 9:20 88|
E. Coli Grab 8/14/08 9:36 8/14/08 9:36 144
E. Coli Grab 8/21/08 8:45 8/21/08 8:45 411
E. Coli Grab 8/27/08 9:00 8/27/08 9:00 980
Base Grab 9/8/2008 15:00 9/8/2008 15:00 23 15 1.5] 0.136 ~0.025 13 <0.03 <0.05] 0.12

Base Grab 10/22/2008 14:47| 10/22/2008 14:47 8 4 0.94 ~0.049 ~0.021 16 <0.03 0.1 ~0.03

Exceeds Water Quality Standard

Table 6. July Avenue Drainage 2008 Field Water Quality Meastements

Transparency Water Dissolved
Date/Time (cm) Temperature (C) | Oxygen (mg/L)
4/22/08 14:24 >120 9.9 7.00
4/25/08 10:57 >120 9.9 4.94
5/5/08 11:12 >120 10.9 8.11
5/14/08 15:58 16.1 5.86
5/21/08 9:28 >120 13.0 4.06
6/6/08 8:50 >100 18.3 1.57
6/12/08 9:37 >120 18.1 2.66
6/19/08 9:25 >120 21.2 2.74
6/23/08 10:32 101 22.7 1.97
6/26/08 9:22 24.3 0.93
6/30/08 9:56 >120 22.1 1.37
7/2/08 9:28 >120 24.1 1.31
7/7/08 9:09 >100 24.8 1.32
7/14/08 9:10 >120 20.2 1.30
7/17/08 8:12 39 24.9 0.24
7/24/08 9:04 67 24.0 0.18
7/31/08 9:00 >100 24.4 0.38
8/4/08 8:45 >120 22.3 0.35
8/7/08 9:20 100 21.5 0.70
8/14/08 9:36 >120 21.3 0.59
8/21/08 8:40 111 21.5 0.59
8/27/08 9:00 73 17.5 1.10
Exceeds Water Quality Standard
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Table 7. July Avenue Drainage 2008 Total Phosphorus and Tot&uspended Solids Loading

Sample Collection Time Loading Interval
TSS Interval Interval Interval |Interval

Sample Type Start End (mg/L) TP (mg/L) Start End Volume (cf)|Volume (ac-ft| TSS (b)| TP (b)
Base** 2.40 0.087 1/1/08 0:000  4/2/08 14:4p 128,304 2.95] 19.2 0.64
Snowmelt Grab 4/2/08 14:24 4/2/08 14:24]  9.00 0.28 4/2/08 14:4 4/5/08 14:45 3,405,88| 78.23 1913t 59.9¢
Base** 2.40 0.084 4/5/08 14:44 4/17/08 11:45 12,773,70 293.40[ 1913.¢ 65.3¢
Base 2.40 0.084 4/17/08 11:44 4/21/08 22:45 5,020,707 115.32] 752.2 25.7
Storm Grab 4/22/08 14:24 4/22/08 14:24]  2.00 0.118 4/21/08 22:4%  4/22/08 14:45 811,367 18.63 101.3 5.98
Base 2.40 0.084 4/22/08 14:44 4/25/08 7:45 3,187,95! 73.22| 477.¢ 16.32
Storm Grab 4/25/08 10:57 4/25/08 10:57] 2.00 0.05! 4/25/08 7:4%  4/25/08 19:45 596,244 13.7q 744 2.04
Base 2.40 0.084 4/25/08 19:44 5/2/08 13:45  7,697,6R0 176.81) 1153.28 39.4
Storm Grab 5/5/08 11:12 5/5/08 11:12 1.00 0.03 5/2/08 13:4 5/6/08 3:45 4,520,947 103.84 282.2 10.1p
Base Grab 5/21/08 9:28 5/21/08 9:28 1.00 0.04. 5/6/08 3:4 5/25/08 16:45 16,785,23| 385.54 1047.¢ 44.0]
Storm Grab 5/27/08 12:21 5/27/08 12:21]  2.00 0.06] 5/25/08 16:4% 5/27/08 12:45 1,592,21] 36.57 198.¢ 6.04
Base 2.40 0.084 5/27/08 12:44 6/5/08 15:45 6,067,581 139.36| 909.1 31.0
Storm Grab 6/6/08 8:50 6/6/08 8:50] 4.00 0.11 6/5/08 15:4 6/9/08 16:45 2,304,176 52.94 5755 16.11L
Base 2.40 0.084 6/9/08 16:4% 6/11/08 10:4p 775,13 17.8q 116.1 3.9f
Storm Grab 6/12/08 9:37 6/12/08 9:37]  3.00 0.114 6/11/08 10:4%  6/13/08 10:45 1,158,90] 26.62 217.C 8.2
Base Grab 6/23/08 10:32 6/23/08 10:32]  4.00 0.114 6/13/08 10:4p 6/27/08 16:4p  7,458,05] 171.3qQ 1862.: 53.0¢
Storm 2.40 0.084 6/27/08 16:49 6/27/08 22:44 98,86B 2.Q7 14.8 0.53%
Base 2.40 0.084 6/27/08 22:45 7/19/08 11:44 3,859,992 88.66578.3 19.7
Storm 2.40 0.084 7/19/08 11:45 7/19/08 21:44 38,55p 0.89 5.8 0.2C
Base 2.40 0.084 7/19/08 21:45 7/25/08 10:44 211,65p 4.46 31.7 1.0¢
Storm 2.40 0.084 7/25/08 10:45 7/25/08 16:49 30,89p 0.1 4.6 0.14
Base 2.40 0.084 7/25/08 16:49 7/29/08 2:44 335,27B 7.710 50.2 1.73
Storm 14.50 0.166 7/29/08 2:44 7/29/08 7:44 20,791 0.48 18.¢ 0.22
Base Grab 7/31/08 9:00 7/31/08 9:00f 12.00 0.229  7/29/08 7:4 8/6/08 13:4 195,740 4.50 146.€ 2.8(
Storm Grab 8/6/08 15:30 8/6/08 15:30] 15.00 0.25 8/6/08 13:4 8/6/08 17:4 6,708 0.15 6.3 0.1
Base 14.50 0.166 8/6/08 17:44 8/12/08 19:44 101,95 2.34 92.3 1.0
Storm 14.50 0.166 8/12/08 19:44 8/12/08 23:44 4,858 0.1 4.4 0.0%
Base 14.50 0.166 8/12/08 23:44 8/27/08 21:44 3,14y 0.7 2.8 0.02
Storm 14.50 0.16¢ 8/27/08 21:4§ 8/28/08 6:44 6,837 0.16 6.2 0.07
Base Grab** 9/8/2008 15:00f  9/8/2008 15:00{ 23.00 0.13 8/28/08 6:4 9/12/08 6:45  207,36( 4.76 297.7 1.7¢
Base** 14.50 0.166 9/12/08 6:44 10/12/08 6:44 414,72( 9.53] 375.4 4.3
Base Grab** 10/22/2008 14:47] 10/22/2008 14:47]  8.00 0.049 10/12/08 6:4p 11/3/08 6:4 304,138 6.99 151.¢ 0.93
Base** 14.50 0.166 11/3/08 6:44 1/1/09 0:00 811,728 18.64 734.¢ 8.41
Snowmelt Average 9.00 0.28
Storm Average 4.14 0.10
Base Average 6.25 0.10
Early Year Average] 2.4 0.08]
Late Year Average 14.9 0.16
All Average 6.46 0.16
Total 80,937,66 1,85¢ 14,13 431
CLFLWD Major Subwatershed Total Acres 7,903
Total Load
Total TP/TSS (Ib/acl/yr) 1.79 0.0%
Total TP/TSS (kg/haly 2.0] 0.0€

*ltalics indicate estimated concentrations basedwmrage base and storm flow concentrations, witnials before 7/29/08 based on all samples th&fare that date, and respectivly for intervaleraftat date
** Interval volumes from 1/1/08 to 4/17/08 and 8/@8 to 1/1/09 where estimated based upon baset@nna fow

Total phosphorous loading for July Avenue in 20G&wstimated at 0.05 Ibs/acre (431 Ibs) (Table 7).
Compared to the Manning Trall site, the total de&sge at July Ave is higher and the TP load is lowHris
discrepancy is due in large part to the high ThRltédsom the 5/21/08 base grab at Manning Trailture years
of monitoring will help to understand what'’s flowginto School Lake and give a better representaifdhe
overall trends present at this site.

2008 CLFLWD Water Monitoring Report
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Little Comfort Lake Inlet

The station for the Little Comfort Lake Inlet siecorded flow between April 22-November 3, 2008 (fFe 4).
Total discharge during this period was 248,125,200r 5,696 acre-ft. Total rainfall recorded dgyithe
monitoring season was 16.35 inchd2eak discharge of 69.87 cfs occurred on M8y Zhe high flows were
caused by 1.07 inches of rain that fell from M&§-3°.

Little Comfort Inlet
2008 Flow and Daily Rainfall
: —
Rainfall (16.35 in) Flow Rate (248125200 cf)
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Figure 4. Little Comfort Lake Inlet 2008 Flow andDaily Rainfall
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Grab samples were collected at the Little Comfakd.Inlet site in 2008. The TSS, TKN, TP, VSS ratg,
Nitrite, Dissolved Phosphorus, Ammonia Nitrogen)dCide, andE. coli results from all collected samples are
listed in Table 8 and field water quality measurataare listed in Table 9The highest concentrations of TKN
and TP were 2.2 mg/L and 0.245 mg/L, respectivietyh from an April 2¢ snowmelt grab sample. The TSS
maximum concentration of 13 mg/L was from a Maj 8frm grab sample.

Table 8. Little Comfort Lake Inlet 2008 Sample Chernstry Results

TSS VSS TKN Dissolved | Chloride | Nitrite N | Nitrate N Ammonia E. Coli
Sample Type Start End (mg/L) (mg/L) (mg/L) TP (mg/L) | TP (mg/L) (mg/L) (mg/L) (mg/L) Nitrogen (mg/L) | (mpn/100ml)
Snowmelt Grab 4/2/08 14:15 4/2/08 14:15 7 ~5 2.2 0.245] 0.146 13 <0.03 0.19 0.66
Storm Grab 4/22/08 14:48] 4/22/08 14:48 8 5 1.1 0.053] ~0.013 13 <0.03 0.14 0.15
Storm Grab 4/25/08 11:06] 4/25/08 11:06 7 5 1.1 0.068] ~0.022 12 <0.03 0.06 0.07,
Storm Grab 5/5/08 10:39 5/5/08 10:39 4 3 1 ~0.037 ~0.013 13 <0.03 <0.05 ~0.02
Base Grab 5/21/08 9:38 5/21/08 9:38 4 3 0.86 ~0.047 <0.010 14 <0.03 <0.05 <0.02
Storm Grab 5/27/08 12:05| 5/27/08 12:05 13 6 1.6 0.101] ~0.014 14 <0.03 <0.05 <0.02
E. Coli Grab 6/5/08 9:30] 6/5/08 9:30 38
Storm Grab 6/6/08 9:05 6/6/08 9:05 ~2 ~1 0.77 0.065] ~0.015 12 <0.03 <0.05 ~0.04
Storm Grab 6/12/08 9:27, 6/12/08 9:27 4 3 0.78 0.055] ~0.023 11 <0.03 0.06 ~0.04
E. Coli Grab 6/12/08 9:27 6/12/08 9:27 148
E. Coli Grab 6/19/08 9:15 6/19/08 9:15 31
Base Grab 6/23/08 10:18| 6/23/08 10:18 5 3 0.83 ~0.047 ~0.012 13 <0.03 <0.05 <0.02
E. Coli Grab 6/26/08 9:35 6/26/08 9:35 63
E. Coli Grab 6/30/08 9:45 6/30/08 9:45 23
E. Coli Grab 7/7/08 9:20] 7/7/08 9:20 72
E. Coli Grab 7/14/08 9:20 7/14/08 9:20 225
E. Coli Grab 7/17/08 8:01 7/17/08 8:01 1733
E. Coli Grab 7/24/08 8:53 7/24/08 8:53 365
Base Grab 7/31/08 9:15 7/31/08 9:15 ~1 ~1 0.53 ~0.029 ~0.019 13 <0.03 <0.05 <0.02
E. Coli Grab 7/31/08 9:15 7/31/08 9:15 145
E. Coli Grab 8/4/08 9:00| 8/4/08 9:00 261
E. Coli Grab 8/7/08 9:10 8/7/08 9:10 687
E. Coli Grab 8/14/08 9:22 8/14/08 9:22 172
E. Coli Grab 8/21/08 9:00 8/21/08 9:00 56
E. Coli Grab 8/27/08 9:15 8/27/08 9:15 261
Base Grab 10/22/08 14:33| 10/22/08 14:33 ~1 ~1 0.87 ~0.017 <0.010 13 0.03 0.09 <0.02

Exceeds Water Quality Standard

Table 9. Little Comfort Lake Inlet 2008 Field Water Quality Measurements

Transparency | Water Temperature | Dissolved Oxygen
Date/Time (cm) (C) (mg/L)

4/22/08 14:48 115 11.9 8.7
4/25/08 10:49 90 9.6 8.52
5/5/08 10:39 105 10.8 9.67
5/14/08 15:49 17.6 8.05
5/21/08 9:38 119 13.3 8.24
6/6/08 9:05 >100 18.5 4.56
6/12/08 9:27 120 18.1 5.46
6/19/08 9:15 >120 20.9 5.68
6/23/08 10:18 103 22.3 6.34
6/30/08 9:45 >120 21.5 3.88
7/2/08 9:42 >120 21.5 3.21
7/7/08 9:23 >100 22.9 3.98
7/14/08 9:20 >120 18.8 4.61
7/17/08 8:01 >120 22.8 3.66
7/24/08 8:53 >120 21.7 4.58
7/31/08 9:11 >100 21.1 2.57
8/4/08 9:00 >120 20.8 4.25
8/7/08 9:10 95 21.4] 3.54
8/14/08 9:22 >120 19.7 3.65
8/21/08 8:52 >120 20.9 3.25
8/27/08 9:15 >100 17.3 5.06
10/22/08 14:33 >100 7.5 10.63

Exceeds Water Quality Standard

2008 CLFLWD Water Monitoring Report Prepabgd Washington Conservation District
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Table 10. Little Comfort Lake Inlet 2008 Total Phasphorus and Total Suspended Solids Loading

Sample Collection Time Loading Interval
s e T Start End Tss MR L Start End Interval I\r/mlerval Interval | Interval TP
ampie Type ar n (mg (mg/L) ar n Volume (cf) (zc‘{rf;‘)e TSS (Ib) (Ib)

Base** 3 0.035 1/1/08 0:0q  4/2/2008 14:00 17,278,272 394.86 2876 37.9
Snowmelt Grab 4/2/08 14:1 4/2/08 14:15 7 0.245  4/2/08 14:0 4/4/2008 15:0 10,603,404 24B.55 4634 162.
Base** 3 0.035] 4/4/08 15:01]  4/22/08 11:01) 73,249,63| 1,682.4t 12194 160.
Storm Grab 4/22/08 14:4 4/22/08 14:48 8 0.453 4/22/08 11:0 4/22/08 17:900 1,322,828 30.37 660 4.4
Base 3 0.035  4/22/08 17:0( 4/24/08 9:00 8,373,642 192]33 1394 18.3
Storm Grab 4/25/08 11:06 4/25/08 11}06 7 0J068 4/24/08 9:0 4/28/08 18:00 22,945,530 527.03 10027 97.
Base 3 0.035|  4/28/08 18:0( 5/2/08 12:00 16,313,000 374.69 3055 35.6
Storm Grab 5/5/08 10:39 5/5/08 10|39 4 0.p37 5/2/08 12:0 5/8/08 18:0 31,545,70 724.5] 7877 72.
Base Grab 5/21/08 9:88 5/21/08 9;38 4 0,047 5/8/08 18:0 5/25/08 16:00  49,890,§70  1,14p.93 12454 146.4
Storm Grab 5/27/08 12:05 5/27/08 12{05 13 0§1015/25/08 16:0 5/30/08 22:0 16,651,850 38p.46 13519 105.
Base 3 0.035 5/30/08 22:0( 6/5/08 15:00 13,452,24 308.9¢ 2239 29.4
Storm Grab 6/6/08 9:45 6/6/08 9105 2 0.065 6/5/08 15:0 6/7/08 0:q0 2,458,473 5d.47 307] 10.
Base 6 0.035 6/7/08 0:00  6/11/08 10:0( 8,553,086  196.4§ 3356 18.74
Storm Grab 6/12/08 9:27 6/12/08 9|27 4 0.P55 6/11/08 10:0! 6/14/08 14:0 9,038,181  207.6( 2257 31.
Base Grab 6/23/08 10:[.8 6/23/08 1¢:18 5 0]0476/14/08 14:0 6/27/08 16:0 22,262,610 511.3% 6949 65.
Storm 6 0.063]  6/27/08 16:0( 6/30/08 8:00 4,427,914 101.7¢ 1659 17.4
Base 3 0.035) 6/30/08 8:00 7/19/08 13:00 10,322,02 237.09 1718| 22.9
Storm 6 0.063]  7/19/08 13:0( 7/20/08 8:04 354,968 8.15 133 1.4
Base Grab 7/31/08 9:15 7/31/08 915 1 0J029 7/20/08 8:0 8/6/08 13:0 3,654,746 83.94 228 6.
Storm 6 0.063] 8/6/08 13:0( 8/9/08 6:09 5,104,44]L 117.24 1912 20.])
Base 3 0.035) 8/9/08 6:000  8/12/08 19:0( 500,137 11.49 83 1.1
Storm 6 0.063] 8/12/08 19:0¢  8/18/08 14:0( 1,215,69 27.94 455 4.4
Base 3 0.035 8/18/08 14:04  9/25/08 14:00 12,446,600  285.89 2072 27.7
Base Grab 10/22/08 14:B3 10/22/08 14:33 1 0]0179/25/08 14:00 10/25/08 14:0p 7,150,848  164.24 444 7.
Base 3 0.035] 10/25/08 14:01 11/3/08 11:0( 130,83fL 3.01 22 0.3
Base** 3 0.035  11/3/08 11:0( 1/1/09 0:00 10,925,280  250.94 1819 23.9
Storm Average 6 0.06
Base Average 3 0.034
Snowmelt Average 7 0.244
All Average 5| 0.069
Total 360,171,83 8,277 94,344 1,127
CLFLWD Major Subwatershed Total Acres
Total Load 10,513
Total TP/TSS (Ib/aclyr) 8.97 0.1
Total TP/TSS (kg/haly 10.0¢€ 0.1Z]
*[talics indicate estimated concentrations basedwerage base and storm flow concentrations

** |Interval volumes from 1/1/08 to 4/22/08 and /D8 to 1/1/09 where estimated based upon base flow

Total phosphorus loading for Little Comfort Lakdetihfor 2008 was estimated at 0.11 Ib/ac (1,127 (bable
10). Compared to the July Ave. site, the higherlddel at Little Comfort Inlet is due in large p&stthe much
higher total discharge that occurred at that sitke average nutrient concentrations for base smthssamples
were actually lower at the Little Comfort Inlet.
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2) Forest Lake Subwatershed
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Forest Lake Outlet

The station at the Forest Lake Outlet site recostade, velocity, and flow from April 3 - Novembgr
2008 (Figure 5). A power failure from June€"®2July 2" and no data was recorded during this period.
Total discharge during the recorded period was@B300 cf or 3,284 acre-ft. No automated rainegag
was installed at this site to determine total seakrainfall. The highest discharge recorded 093%fs
occurred on May 25, 2008. This peak is a resull #rge storm event recorded in the general drea o
this site. The County Line Ditch site received5liBches of rain over a 2-hour period contributiag
this peak discharge event.

Forest Lake Outlet
2008 Flow and County Line Ditch Daily Rainfall
—
Rainfall (18.01 in) Flow Rate (150719200 cf)
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Figure 5. Forest Lake Outlet 2008 Flow and Daily Rinfall
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Table 11. Forest Lake Outlet 2008 Total Phosphorusnd Total Suspended Solids Loading

Sample Collection Time Loading Interval
Interval
Sample Type Start End TSS (mg/L) TP (mg/L) Start End Vé?:‘:;‘éa(lcf) \iztj?;)e r;esr\zlall)l) Inter(\lllj)l TP

Base** N/A 0.026 1/1/08 0:09 3/1/08 0:0 1,296,000 29.8 N/A 2.
Base** N/A 0.026 3/1/08 0:0 4/3/08 12:¢0  14,472,00 332.4] N/A 23.
Base N/A 0.026 4/3/08 12:0p  4/10/08 13:0( 7,275,99 167.1] N/A 11.
Storm N/A 0.037 4/10/08 13:0p 4/14/08 1:04 5,937,891 136.4] N/A 13.
Base N/A 0.026 4/14/08 1:0p  4/21/08 21:0( 13,684,13 314.B N/A 22§2
Storm N/A 0.037 4/21/08 21:0p 4/22/08 17:p0 1,684,84! 38.7 N/A 3.9
Base N/A 0.026 4/22/08 17:0p 4/24/08 7:90 3,237,026 14.4 IN/A 3| 5.
Storm N/A 0.037 4/24/08 7:0p  4/28/08 0:0( 8,439,12! 193.8 N/A 19.
Base N/A 0.026 4/28/08 0:0p 5/2/08 0:0Q 8,673,269 199.p N/ 141
Storm N/A 0.037 5/2/08 0:0 5/5/08 17:0  9,396,02 215.8 N/A 21.
Base 5/14/2008 19:30] 5/14/2008 19:30 N/A 0.05]] 5/5/08 17:0p  5/25/08 16:0 35,596,55 817.6 N/A 113.
Storm N/A 0.037 5/25/08 16:0p 5/26/08 9:0( 1,044,009 24. N/ pa 3
Base 5/28/2008 18:30] 5/28/2008 18:30 N/A 0.015 5/26/08 9:0p  5/31/08 18:0 6,434,94 1478 N/A 610
Storm 6/1/2008 18:00 6/1/2008 18:00 N/A 0.102 5/31/08 18:00 6/1/08 19:p0 1,157,847 6.6 N/A 7.4
Base N/A 0.026 6/1/08 19:0D 6/5/08 16:00 3,575,376 §2.1 /A 5.8
Storm N/A 0.037 6/5/08 16:0p 6/7/08 16:90 2,163,427 49.7 /A 5.0
Base 6/14/2008 19:30] 6/14/2008 19:30 N/A 0.029 6/7/08 16:0D 6/22/08 19:p0 14,412,p77 381.0 N/A 6.1p

NO DATA 6/22/08 19:0 7/2/08 14:(0 0 q.0 NIA .0
Base 7/5/2008 15:00 7/5/2008 15:00 N/A 0.031 7/2/08 14:0D 7/7/08 19:p0 3,610,602 2.9 /A 7.0
Storm N/A 0.037 7/7/08 19:0D 7/8/08 11:00 480,043 11.0 N/A 1.1
Base N/A 0.026 7/8/08 11:0p 7/19/08 14:90 6,219,186 142.9 N/A 0.1
Storm N/A 0.037 7/19/08 14:0p 7/20/08 3:90 297,487 6.8 N/A 0.7
Base 7/22/2008 19:00| 7/22/2008 19:00 N/A 0.022 7/20/08 3:0p 7/25/08 10:p0 2,334,842 3.6 N/A 3.2
Storm N/A 0.037  7/25/08 10:0p 7/26/08 12:p0 576,242 13.2 N/A 1.3
Base 7/26/2008 13:00] 7/26/2008 13:00 N/A 0.027 7/26/08 12:00 7/29/08 4:p0 1,288,148 9.6 N/A 2.2
Storm N/A 0.037 7/29/08 4:0p 7/29/08 13:90 195,304 4.5 N/A 0.5
Base N/A 0.026 7/29/08 13:0p 8/6/08 14:90 2,833,%12 §5.1 IN/A 6| 4.
Storm N/A 0.037 8/6/08 14:0D 8/8/08 7:0 514,980 111.8 /A 1.2
Base 8/9/2008 16:20]  8/9/2008 16:20 N/A 0.024 8/8/08 7:0p 8/12/08 19:p0 899,376 40.7 N/A 13
Storm N/A 0.037 8/12/08 19:0p 8/13/08 0:90 57,182 1.3 /A 0.1
Base 8/31/2008 13:00] 8/31/2008 13:00 N/A 0.043 8/13/08 0:0p 9/13/08 0:p0 1,192,655 374 /A 3.2
Base 9/21/2008 13:30] 9/21/2008 13:30 N/A 0.033 9/13/08 0:0p 10/1/08 0:p0 0 .0 /A D.0
Base 10/9/2008 17:30] 10/9/2008 17:30 N/A 0.035 10/1/08 0:0p 11/3/08 12:p0 0 .0 /A D.0
Base** N/A 0.026 11/3/08 12:0p 1/1/09 0:0 252,120 b.8 /A 0.4
Storm Average N/A 0.102
Base Average N/A 0.026
All Average N/A 0.037
Total 159,233,70p 3,697 N/A 341
CLFLWD Major Subwatershed Total Acres 8,719
Total TP/TSS (Ib/aclyr) N/A 0.039
Total TP/TSS (kg/haly N/A 0.044

*Italics indicate estimated concentrations basedwmrage base and storm flow concentrations

** Interval volumes from 1/1/08 to 4/3/08 and 118/to 1/1/09 where estimated based upon base flow

Although no samples were collected at the ForekelQutlet site in 2008, the WCD used in-lake
concentrations to estimate a total phosphorus dbaicis location. Total phosphorus loading fordsbr
Lake Outlet for 2008 was estimated at 0.039 |b2dd (bs.) (Table 11). Monitored flows at the Fores
Lake Outlet site were higher in 2008 than in 2007ilizing this data and the loading data from the
County Line Ditch location will allow the CLFLWD tquantify the load originating from the City of
Forest Lake that drains through the Bixby Park .afB@ monitoring station at Bixby Park to be
installed in 2009 will help to verify the contribom from the city.
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3) Comfort Lake Subwatershed
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County Line Ditch

The station at the County Line Ditch recorded flioam April 3, 2008 to November 4, 2008 (Figure 6).
Total discharge during this period was 160,415,&08r 3,683 acre-ft. Total rainfall for the monitag
season was 16.85 inches. A peak flow of 50.8&ctsirred on May '3 from a cumulative rainfall of
1.19 inches that fell from May"2 -3 One note about this location is that due to fieavy
sedimentation present within the channel, diffigidtose when flow was at a minimum. The deepest
point within the channel would change frequenthereby either burying the sensor in sediment or
having the deep point in the channel getting resd@iround the sensor.

County Line Ditch
2008 Flow and Daily Rainfall
—

Rainfall (18.05 in) Flow Rate (160415300 cf)
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Figure 6. County Line Ditch 2008 Flow and Daily Rainfall
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Grab samples and flow weighted composite samples tagen at the County Line Ditch site. The TSS,
TKN, TP, VSS, Nitrate, Nitrite, Dissolved Phosphgrdmmonia Nitrogen, Chloride arifl Coli results
from all collected samples are listed in Table @& feld water quality measurements are listedabl&

13. The highest TSS concentration of 140 mg/L wa@kected in a storm composite sample from July
25, 2008. The highest TKN concentration of 2.70mgas collected in an April 2, 2008 snowmelt
grab sample. The highest TP concentration of Orag22. was collected in a June 12 to June 13, 2008

storm composite sample.

Table 12.

County Line Ditch 2008 Sample Chemistry &sults

Table 13.

County Line Ditch 2008 Field Water Quaty Measurements

Transparency Water Dissolved
Date/Time (cm) Temperature (C) | Oxygen (mg/L)
4/14/08 9:41 118
4/22/08 15:25) 0 10.8 10.70]
4/25/08 11:44, 1] .5 .68
5/14/08 14:24 >100 16.4 .80
5/21/08 10:13 >120 .5 .61
6/16/08 12:04 0.0 .73
6/19/08 8:5! 59 1] 7.95]
6/23/08 9:01 57 .0 7.55)
6/26/08 10:1 .9 7.73]
6/30/08 9:0 66 5] 7.20
7/7/08 9:5: 71 4.3] 7.56]
7/14/08 9:4! 80 1.5 .90
7/17/08 7: 76 4.5] .00
7/21/08 9: 110 1] .68
7/24]08 8: 0 .4 .47
7/28/08 8:51 2 .4 .60
7/31/08 9:57, >100 4.1] .57
8/4/08 9:20) 73 2 .15
8/7/08 8:30 95 4 .88
8/14/08 8:43 91 .4 4.03)
8/21/08 9:22 >120) 1.8 3.57]
8/27/08 9:50) >100 17.6 4.35|
8/29/08 13:56 52 22.9 4.40
10/8/08 11:37, >100 11.8 7.79)
10/22/08 13:54 >100 7.2 12.23]
Exceeds Water Quality Standard
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Ammonia
VSS TKN Dissolved TP | Chloride | Nitrite N | Nitrate N Nitrogen E. Coli
Sample Type Start End TSS (mg/L) (mg/L) (mg/L) _|TP (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mpn/100ml)

Snowmelt Grab 4/2/2008 12:57 4/2/2008 12:57 6| ~. 2.70 0.054 <0.010 183 <0.03 0.22 0.22

Storm Composite 4/11/2008 2:27 4/13/2008 19:40 8| ~3 2.10 0.054 ~0.018 91 <0.03] 0.31 0.13

Storm Composite 4/22/2008 3:31 4/22/2008 14:52 13| 3] 1.00] ~0.041 <0.010 76| <0.03 0.19 0.1

Storm Composite 5/2/2008 21:07, 5/5/2008 9:07, 15 5| 1.20] 0.060| 0.069 60 <0.03 0.25 0.07

Base Grab 5/21/2008 10:13] 5/21/2008 10:13 6| 3] 0.76]  ~0.030| ~0.025 53] <0.03] <0.05 <0.02

Storm Composite 5/25/2008 18:52 5/28/2008 11:58 40 ~11] 1.70] 0.119] 0.066 67, <0.03 0.23 <0.02

E. Coli Grab 6/5/2008 9:55 6/5/2008 9:55 20|
E. Coli Grab 6/12/2008 8:46| 6/12/2008 8:46 1300
Storm Composite 6/12/2008 4:10 6/13/2008 11:26 97, 24 2.60 0.212] ~0.036 67, <0.03 0.09 ~0.04

E. Coli Grab 6/19/2008 8:50) 6/19/2008 8:50 28|
Base Grab 6/23/2008 9:06 6/23/2008 9:06 19 6| 0.83 ~0.044 <0.010 35 <0.03 <0.05 <0.02

E. Coli Grab 6/26/2008 10:15] 6/26/2008 10:15 18]
E. Coli Grab 6/30/2008 9:07, 6/30/2008 9:07 34
E. Coli Grab 7/7/2008 9:45 7/7/2008 9:45 66
E. Coli Grab 7/14/2008 9:45| 7/14/2008 9:45 45
E. Coli Grab 7/17/2008 7:22 7/17/2008 7:22 162]
Storm Composite 7/19/2008 16:35] 7/19/2008 22:49 42 13| 1.60] 0.121 <0.010 56 <0.03 0.14 <0.02

E. Coli Grab 7/24/2008 8:25 7/24/2008 8:25 140
Storm Composite 7/25/2008 16:14 7/25/2008 21:29 140 29 1.50] 0.155] <0.010 57, <0.03 0.06 ~0.02

Base Grab 7/31/2008 10:00| 7/31/2008 10:00 7] 4 0.92 0.051 ~0.031 41 <0.03] 0.05 ~0.06

E. Coli Grab 7/31/2008 10:00 7/31/2008 10:00 129
E. Coli Grab 8/4/2008 9:20 8/4/2008 9:20 131]
E. Coli Grab 8/7/2008 8:30 8/7/2008 8:30 142]
E. Coli Grab 8/14/2008 8:43 8/14/2008 8:43 218
E. Coli Grab 8/21/2008 9:25| 8/21/2008 9:25 210
E. Coli Grab 8/27/2008 9:50 8/27/2008 9:50 >2420
Storm Composite 8/28/2008 1:17| 8/29/2008 13:08 29| 13| 1.70] 0.170

Base Grab 9/8/2008 15:45 9/8/2008 15:45 7| 4 1.7 0.170] ~0.010 108 0.05 0.07 0.14

Storm Composite 10/7/2008 13:24] 10/9/2008 9:00) 8| 5| 2.4 0.082 ~0.026 126 <0.03] 0.15 ~0.03

Base Grab 10/22/2008 13:54] 10/22/2008 13:54 3] ~2 0.97] ~0.042] ~0.019 112] <0.03] 0.14 0.1

Exceeds Water Quality Standard




Table 14. County Line Ditch 2008 Total Phosphorusral Total Suspended Solids Loading

Sample Collection Time Loading Interval
TSS TP Interval Volume| Interval Volume (ac] Interval Interval
Sample Type Start End ma) | (mai) Start End ) ) TSS (Ib) P (Ib)
Base** 8.4 0.067 1/1/08 0:0Q 4/1/08 11:3p 1,185,5(0 27.2) 622 5.
Snowmelt Grab 4/2/2008 12:p7 4/2/2008 1357 6.0 0.054 1/08/11:3 4/3/08 13:3 5,657,999 130.G 2,119 195
Base 8.4 0.067 4/3/08 13:3p 4/10/08 15:3( 7,178,149 164.9 3,764 30.p
Storm Composite 4/11/2008 2:27| 4/13/2008 19:40 8.0 0.054 4/10/08 15:30 4/13/08 20:3 7,678,015 176.4 3,834 259
Base 8.4 0.067  4/13/08 20:3D 4/21/08 18:3( 14,199,22 326.JL 7,446 594
Storm Composite 4/22/2008 3:31| 4/22/2008 14:52 13.0 0.04 4/21/08 18:30 4/22/08 15:3 2,077,883 47.7 1,68 5.B
Base 8.4 0.067  4/22/08 15:3D 5/2/08 1:30 26,272,%70 603.5 137 1099
Storm Composite 5/2/2008 21:07 5/5/2008 9:07 15.0 0.06 5/2/08 1:30  5/5/08 9:3 12,407,720 285.( 11,618 4656
Base Grab 5/21/2008 10:13| 5/21/2008 10:13 6.0 0.03 5/5/08 9:30 5/25/08 16:3 33,059,12 7598 12,383 61.9
Storm Composite | 5/25/2008 18:52| 5/28/2008 11:58 40.9 0.11 5/25/08 16:30  5/28/08 12430 7,050,25. 161.9 17,60p 524
Base 8.4 0.061 5/28/08 12:3D 5/31/08 18:3( 4,349,32i 99.9 2,287 18.
Storm 43.6 0.11§ 5/31/08 18:30 6/1/08 14:3( 1,477,539 33. 4,047 10|14
Base 8.4 0.067 6/1/08 14:3D  6/5/08 16:3( 4,563,049 104. 2,393 1901
Storm 43.6 0.113 6/5/08 16:3D 6/7/08 18:80 2,562,263 48.9 6/974 18.1
Base 8.4 0.067 6/7/08 18:3D  6/11/08 10:B0 3,034,947 9.7 1)591 12.7
Storm Composite 6/12/2008 4:10| 6/13/2008 11:26 97.0 0.21 6/11/08 10:30  6/13/08 1130 3,283|966 75.4 888, 435
Base Grab 6/23/2008 9:06|  6/23/2008 9:06 19.0 0.04 6/13/08 11:30  6/27/08 16430 16,677|680 383.1 9,781 45.
Storm 43.6 0.113  6/27/08 16:30  6/28/08 11:80 1,414,898 2.5 538 10.0
Base 8.4 0.067  6/28/08 11:3D  7/19/08 14:30 10,345,860 2B7.6 429 43.3
Storm Composite | 7/19/2008 16:35] 7/19/2008 22:49 42.0 0.12 7/19/08 14:30  7/19/08 23{30 125)064 2.9 328 0.9
Base 8.4 0.067  7/19/08 23:3D  7/25/08 10:30 826,310 19.0 433 35
Storm Composite | 7/25/2008 16:14| 7/25/2008 21:29 140.4 0.15 7/25/08 10:30  7/25/08 21430 161[225 3.7 1409 1.9
Base 8.4 0.067  7/25/08 21:3D 7/29/08 3:80 707,494 16.3 B71 3.0
Storm 43.6 0.113 7/29/08 3:3p  7/29/08 13:B0 84,498 1.9 P29 0.6
Base Grab 7/31/2008 10:00] 7/31/2008 10:00 7.0 0.05 7/29/08 13:30 8/6/08 1430 548,512 12.6 240 1.7
Storm 43.6 0.113 8/6/08 14:3D 8/6/08 22:80 21,743 0.5 58 0.1
Base 8.4 0.067 8/6/08 22:3D  8/12/08 18:B0 103,449 2.4 54 0.4
Storm 43.6 0.113  8/12/08 18:30 8/13/08 3:B0 29,013 0.7 79 0.2
Base 8.4 0.067 8/13/08 3:3p  8/27/08 23:B0 85,494 .0 45 0.4
Storm Composite 8/28/2008 1:17| 8/29/2008 13:08 29.0 0.17 8/27/08 23:30  8/29/08 13130 48 451 1.1 88 0.5
Base Grab 9/8/2008 15:45| 9/8/2008 15:45 7.0 0.17 8/29/08 13:30  9/13/08 15]30 6,p48 0.2 3 0.1
Storm 43.6 0.11§  9/13/08 15:30 9/15/08 6:B0 7,483 0.2 21 0.1
Base 8.4 0.067 9/15/08 6:3D  9/23/08 14:B0 2,972 D.1 1 0.0
Storm 43.6 0.113  9/23/08 14:30  9/26/08 12:B0 10,$48 0.2 29 0.1
Base 8.4 0.067  9/26/08 12:3p  10/7/08 10:30 354 D.0 0 0.0
Storm Composite | 10/7/2008 13:24] 10/9/2008 9:00 8.0 0.08% 10/7/08 10:30 10/9/08 9|30 10,[L67 0.2 5 0.1
Base 8.4 0.067 10/9/08 9:3p 10/13/08 12:30 702 D.0 0 0.0
Storm 43.6 0.113 10/13/08 12:30 10/13/08 22}30 1,567 0.0 4 0.0
Base 8.4 0.067 10/13/08 22:30 10/20/08 11130 1,460 0.0 1 0.0
Base Grab 10/22/2008 13:54)10/22/2008 13:54 3.0 0.042 10/20/08 11:30  11/4/08 10{30 y66 0.0 0 0.0
Base** 8.4 0.067  11/4/08 10:3D 1/1/09 0:90 59,681 1.4 31 0.3
Storm Average 43.6 0.11
Base Average 8.4 0.067
Snowmelt Average| 6.0 0.054
All Average 29.3 0.09
Total 167,318,50f 3,843 144,4B1 450
CLFLWD Major Subwatershed Total Acres 9,804
Total TP/TSS (Ib/aclyr) 14.73 0.06!
Total TP/TSS (kg/haly | 16.5] 0.07¢

*ltalics indicate estimated concentrations based\@rage base and storm flow concentrations
** Interval volumes from 1/1/08 to 4/1/08 and 11D8/to 1/1/09 where estimated based upon base flow

Total phosphorus loading for the County Line Ditch SiteZ008 was estimated at 0.066 Ib/ac (650 Ibs.) (Table 14).
Average total phosphorus concentrations were lower at thigi\s#@08 compared to 2007. If you utilize the loading
data from this site with the loading data from the Forestl@ltlet site, you can estimate that approximately 309 Ibs.
of phosphorus is leaving the City of Forest Lake throtighBixby Park area. One item that the monitoring staff
noticed with regards to the data at this site is that althdluglchannel has substantial sedimentation within it, the
sediment does not appear to be originating from high T88eatrations. The sediment load in the channel and what
was sampled appears to be present due to a large volume of watiegdlie sediment versus small volumes carrying
high concentrations. Volume control rules could substiyngliminate the problem of high loads due to transport of
sediment and phosphorus.
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Greenway Avenue

2008 was the first year that data was collectédeatGreenway Avenue site. The primary purpose of
this site was to quantify the loads previous teligsging to the Shallow Pond for determination of
phosphorus release or capture between this locatidrComfort Lake as part of the five lake TMDL
study. Flow was recorded from April 14-NovembeR@08 (Figure 7). Total discharge for this period
was 196,117,700 cf, or 4502 acre-feet. No autothati®d gage was installed at this site to recortyda
rainfall. A peak discharge of 52.75 cfs occurreday 4, 2008. This peak was caused by a large
precipitation event in the area. 1.09 inches if fal at the County Line Ditch site from May®5™

Greenway Avenue
2008 Flow and County Line Ditch Daily Rainfall
—
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Figure 7. Greenway Avenue 2008 Flow and Daily Raiall

2008 CLFLWD Water Monitoring Report Prepabgd Washington Conservation District

26



Grab samples and flow weighted composite samples taken at the Greenway Avenue site. The TSS,
TKN, TP, VSS, Nitrate, Nitrite, Dissolved Phosph®rAmmonia Nitrogen, Chloride arifl Coli results
from all collected samples are listed in Table &8 feld water quality measurements are listedablé

16. The highest TSS, TKN and TP results were ftloenJune 28, 2008 storm composite sample. These
values were 422 mg/L, 4.6 mg/L and 0.523 mg/L, eesipely.

Table 15. Greenway Avenue 2008 Sample Chemistry Rets

Ammonia
TSS VSS TKN TP Dissolved | Chloride Nitrate N Nitrogen E. Coli

Sample Type Start End (mg/L) (mg/L) (mg/L) (mg/L) | P (mg/L) (mg/L) | Nitrite N (mg/L) (mg/L) (mg/L) (#/100ml)

Snowmelt Grab
4/2/08 13:11]  4/2/08 13:11 6 ~3 2.6 0.081 <0.010 171] <0.03 0.3 0.25

Storm Grab 4/22/08 15:27| 4/22/08 15:27 5 3 1.5 ~0.026 ~0.010 72, <0.03 0.35 0.1
Storm Composite 4/25/08 14:34| 4/28/08 21:45 97 33 2.3 0.146 ~0.018 67, <0.03 0.37 ~0.03
Storm Composite 5/3/08 13:38 5/5/08 9:29 103 36 1.8 0.166 ~0.012 58 <0.03 0.28 ~0.02
Base Grab 5/21/08 10:04] 5/21/08 10:04 17 6 1.1] ~0.047 <0.010 55 <0.03 <0.05 <0.02
E. Coli Grab 6/5/08 9:50 6/5/08 9:50 31
Storm Composite 6/12/08 12:26| 6/13/08 16:55 76 24, 2.3 0.173 ~0.023 65 <0.03 <0.05 ~0.02
Base Grab 6/23/08 9:31]  6/23/08 9:31 9 4 0.91 0.056 <0.010 35 <0.03 <0.05 0.07
E. Coli Grab 6/26/08 10:00] 6/26/08 10:00 126
Storm Composite 6/28/08 2:38|  6/29/08 4:44 422 102 4.6 0.523 51
E. Coli Grab 7/17/08 7:38|  7/17/08 7:38 147
Base Grab 7/31/08 9:45]  7/31/08 9:45 5 3 0.97 0.090 ~0.012 27, <0.03 0.06 ~0.05
E. Coli Grab 8/7/08 8:45 8/7/08 8:45 326
E. Coli Grab 8/27/08 9:40|  8/27/08 9:40 104
Storm Composite 8/28/08 6:24] 8/29/08 14:17 87 31 2.4 0.229 ~0.020 77 0.06 <0.03 ~0.06

Exceeds Water Quality Standard

Table 16. Greenway Avenue 2008 Field water Qualityleasurements
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Transparency |Water Temperature Dissolved
Date/Time (cm) (C) Oxygen (mg/L)
4/22/08 15:27 95 11.5 11.11
4/25/08 11:34 46 7.2 7.51
4/29/08 10:05 >120 5.9 11.15
5/14/08 14:21 16.0 8.92
5/21/08 10:04 100 13.0 8.80
6/16/08 12:41 19.5 7.47
6/23/08 9:31 81 20.5 5.29
7/2/08 10:40 60 23.8 4.98
7/17/08 7:38 >120 24.3 1.80
7/31/08 9:43 81 22.7 2.40
8/27/08 9:40 >100 18.9 5.56
8/29/08 14:26 77 23.3 12.96
Exceeds Water Quality Standard
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Table 17. Greenway Avenue 2008 Total Phosphorus @i otal Suspended Solids Loading

*ltalics indicate estimated concentrations based\@rage base and storm flow concentrations
** Interval volumes from 1/1/08 to 4/14/08 and /D@ to 1/1/09 where estimated based upon base flow

Total phosphorus loading for the Greenway Avente 8r 2008 was estimated at 0.135 Ib/ac (1,505 (Bsible

Sample Collection Time Loading Interval
Interval
TSS TP Interval Interval |Interval

Sample Type Start End mg/L) | (mgiL) Start End Volume (cf) \glcurf?)e TSS (Ib) | TP (Ib)
Base** 10.3] 0.064 1/1/08 0:0Q 4/2/08 12:3p  1,279,00: 29.4 824 5.1
Snowmelt Grab 4/2/08 13:11| 4/2/08 13:11 6.0 0.08] 4/2/08 12:30  4/5/08 12:3) 10,622,01 2444 3,979 537
Base** 10.3] 0.064 4/5/08 12:3D 4/14/08 13:3Q 22,701,67 521.4 14,644 91.p
Base 10.3] 0.064 4/14/08 13:30 4/21/08 21:3Q 18,508,58 425.1] 11,901 73.p
Storm Grab 4/22/08 15:27] 4/22/08 15:27 5.00 0.02 4/21/08 21:30  4/24/08 6:3 6,936,824 1598 2,165 11.3
Storm Composite 4/25/08 14:34] 4/28/08 21:45 97.q  0.14 4/24/08 6:30 4/28/08 22:39 17,051,50} 391.7 103,258 1554
Base 10.3] 0.064 4/28/08 22:30 5/2/08 13:B0  12,271,p20 2819 890], 490
Storm Composite 5/3/08 13:38]  5/5/08 9:29 103.d  0.16 5/2/08 13:30  5/10/08 8:3¢ 31,531,42 724.2 202,744 3268
Base Grab 5/21/08 10:04| 5/21/08 10:04 17.0 0.04 5/10/08 8:30 5/25/08 16:3p 30,425,28 6988 32,289 89.3
Storm 131.7] 0.211 5/25/08 16:30  5/29/08 9:3Q  9,324,94! 214.2 76,669 122.B
Base 10.3] 0.064 5/29/08 9:30 5/31/08 18:3Q  5,109,45: 117.4 3,284 20.4
Storm 131.7] 0.21] 5/31/08 18:30 6/2/08 7:30 3,258,244 74. 26,741 4219
Base 10.3] 0.064 6/2/08 7:3p  6/5/08 16:3q 5,291,814 121.% 3,403 211
Storm 131.7] 0.21] 6/5/08 16:30 6/8/08 1:3( 3,857,240 88. 31,732 5018
Base 10.3] 0.064 6/8/08 1:3p 6/11/08 7:30 4,315,885 99.1 2|775 7.2[1
Storm Composite 6/12/08 12:26| 6/13/08 16:55 76.0 0.17 6/11/08 7:30 6/15/08 21|30 8,321)664 101.1 4839, 89.
Base Grab 6/23/08 9:31| 6/23/08 9:31 9.0 0.05 6/15/08 21:30 6/27/08 1630 14,360)800 329.9 068, 50.]
Storm Composite 6/28/08 2:38| 6/29/08 4:44 422.0 0.52 6/27/08 16:30 6/29/08 17,30 2,764|618 63.5 .83  90.
Base 10.3] 0.064 6/29/08 17:30 7/19/08 1430 11,757,800 2§0.1 5601 47.0
Storm 131.7] 0.21] 7/19/08 14:30 7/20/08 2030 813,y47 8.7 ®,69 10.7
Base 10.3] 0.064 7/20/08 20:30 7/25/08 9:B0 2,022,235 46.4 430 8.1
Storm 131.7] 0.21] 7/25/08 9:30 7/29/08 22:30 2,953,480 7.8 284 389
Base Grab 7/31/08 9:45] 7/31/08 9:45 5.0 0.04 7/29/08 22:30 8/6/08 14130 2,302,482 b2.9 719 9j12.
Storm 131.7] 0.211 8/6/08 14:30 8/7/08 11:B0 231,249 5.3 1/901 0] 3.
Base 10.3] 0.064 8/7/08 11:3D 8/12/08 18:B0 812,260 18.7 522 3.2
Storm 131.7] 0.21] 8/12/08 18:30 8/14/08 2:30 324,496 7.5 2|668 .3| 4
Base 10.3] 0.064 8/14/08 2:3D 8/27/08 21:B0 502,854 11.5 324 2.0
Storm Composite 8/28/08 6:24| 8/29/08 14:17 87.0 0.22 8/27/08 21:30 9/1/08 20|30 206,760 4.7 1,123 0] 3.
Base 10.3] 0.064 9/1/08 20:3D 9/23/08 16:B0 135,607 3.1 87 0.5
Storm 131.7] 0.21] 9/23/08 16:30 9/26/08 2330 151,963 3.5 1j249 2.0
Base 10.3] 0.064 9/26/08 23:30 10/7/08 6:B0 91,269 2.1 59 0.4
Storm 131.7] 0.21] 10/7/08 6:30  10/10/08 10J30 134,430 3.1 14105 1.8
Base 10.3] 0.064 10/10/08 10:30 10/13/08 9430 20,498 0.5 13 0.1
Storm 131.7] 0.21] 10/13/08 9:30  10/16/08 18130 129,584 3.0 6106 1.7
Base 10.3] 0.064 10/16/08 18:30 11/4/08 10430 197,470 4.5 127 8| 0.
Base** 10.3] 0.064 11/4/08 10:30 1/1/09 0:p0 795,144 18.3 512 3.2
Storm Average 131.7 0.21}
Base Average 10.3  0.064
Snowmelt Average 6.00 0.08]
All Average 82.7 0.15¢
Total 231,516,01 5,31¢] 696,004 1,50%
CLFLWD Major Subwatershed Total Acres 11,123
Total TP/TSS (Ib/ac/yr) 62.54 0.13
Total TP/TSS (kg/haly 70.1¢4 0.15Z

17). When compared to the County Line Ditch sitégltdischarge and average nutrient concentratiare w
higher at Greenway Ave, resulting in a higher load.

2008 CLFLWD Water Monitoring Report

28

Prepabgd Washington Conservation District



Comfort Lake Inlet

The station for the Comfort Lake Inlet site recatdeow between April 3-September 24, and rainfall
through November 1, 2008 (Figure 8). Total disgkaduring this period was 267,964,800 cf or 6,152
acre-ft. Total rainfall for the monitoring seaseas 18.24 inches. A peak flow of 52.37 cfs ocalior
May 5, 2008 due to precipitation events between Ri4pand 3 totaling 1.24 inches.

Comfort Lake Inlet
2008 Flow and Daily Rainfall
 — —
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Figure 8. Comfort Lake Inlet 2008 Flow and Daily Ranfall
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Grab samples were taken at the Comfort Lake Intetis 2008. The TSS, TKN, TP, VSS, Nitrate,
Nitrite, Dissolved Phosphorus, Ammonia Nitrogen,IdCide andE. Coli results from all collected
samples are listed in Table 18 and field waterigualeasurements are listed in Table T%he highest
TKN and TP concentrations were 2.8 mg/L (Apfif 8nowmelt grab) and 0.097 mg/L (Jurfé form
grab), respectively. The highest TSS concentratinserved was 17 mg/L from a May*2hase grab
and a June'®storm grab.

Table 18. Comfort Lake Inlet 2008 Sample Chemistryresults

Ammonia
TSS VSS Dissolved TP | Chloride | Nitrite N | Nitrate N | Nitrogen E. Coli
Sample Type Start End (mg/L) | (mg/L) | TKN (mg/L) TP (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mpn/100ml)
Snowmelt Grab 4/2/08 13:18| 4/2/08 13:18 4 ~2 2.8 0.069 ~0.021] 165 <0.03 0.41 0.24
Storm Grab 4/22/08 15:04|  4/22/08 15:04 4 ~2 13 ~0.038| <0.010| 77 <0.03 0.44 ~0.06
Storm Grab 4/25/08 11:14|  4/25/08 11:14 12 4 14 ~0.047| ~0.021] 69 <0.03 0.37 0.07,
Storm Grab 5/5/08 10:14 5/5/08 10:14 8 4 15 0.058 <0.010| 58 <0.03 0.25 ~0.02
Base Grab 5/21/08 9:52 5/21/08 9:52 17 6 1.2 0.067 ~0.011] 56 <0.03 0.07 ~0.02
Storm Grab 5/27/08 11:11] 5/27/08 11:11 16 6 1.6 0.081 ~0.022] 66 <0.03 0.14 ~0.05
E. Coli Grab 6/5/08 10:35 6/5/08 10:35 86
Storm Grab 6/6/08 8:37 6/6/08 8:37 17 6 1.8 0.097 ~0.012] 79 <0.03 0.13 0.1
Storm Grab 6/12/08 9:07 6/12/08 9:07 16 7 1.6 0.087, ~0.019| 71 <0.03 0.16 0.12
E. Coli Grab 6/12/08 9:07 6/12/08 9:07 365
E. Coli Grab 6/19/08 9:00 6/19/08 9:00 150
Base Grab 6/23/08 9:49 6/23/08 9:49 14 6 0.86 0.066 <0.010| 36 <0.03 0.12 0.06
E. Coli Grab 6/26/08 9:45 6/26/08 9:45 249
E. Coli Grab 6/30/08 9:28 6/30/08 9:28 206
E. Coli Grab 7/7/09 9:30 7/7/08 9:30 115
E. Coli Grab 7/14/08 10:00{  7/14/08 10:00 160
E. Coli Grab 7/17/08 7:50 7/17/08 7:50 238
E. Coli Grab 7/24/08 8:40 7/24/08 8:40 172]
Base Grab 7/31/08 9:30 7/31/08 9:30 3 ~2 0.98 0.050 ~0.020] 46 <0.03 0.2] 0.08
E. Coli Grab 7/31/08 9:30 7/31/08 9:30 167,
E. Coli Grab 8/7/08 9:00 8/7/08 9:00 649
E. Coli Grab 8/11/08 9:30 8/11/08 9:30 179
E. Coli Grab 8/14/08 9:08 8/14/08 9:08 387
E. Coli Grab 8/21/08 9:10 8/21/08 9:10 150
E. Coli Grab 8/27/08 9:25 8/27/08 9:25 326
Storm Grab 9/15/08 10:07 _ 9/15/08 10:07 3 ~2 1.5 0.060 ~0.015| 104 <0.03 0.57, 0.06
Base Grab 10/20/08 14:14 10/20/08 14:14 ~1 ~1 0.62 ~0.039] <0.010| 61 0.04 1.04 <0.02

Exceeds Water Quality Standard

Table 19. Comfort Lake Inlet 2008 Field Water Quaty Measurements

Transparency Water Dissolved

Date/Time (cm) Temperature (C) | Oxygen (mg/L)
4/22/08 15:04 105 10.2 12.03
4/25/08 11:14 77 8.9 7.47
5/5/08 10:14 100 8.9 7.47
5/14/08 15:01 13.8 8.84
5/21/08 9:52 102 11.7 7.14
6/6/08 9:22 61 17.7 5.14
6/12/08 9:07 60 17.0 5.40
6/19/08 9:00 75 18.7 4.97
6/26/08 9:56 21.7 3.89
6/30/08 9:28 76 19.8 4.50
7/2/08 10:16 69 22.4 3.83
7/7/08 9:37 >100 22.7 3.89
7/14/08 10:00 >120 19.3 5.62
7/17/08 7:50 >120 23.8 4.44
7/24/08 8:40 >120 22.7 5.09
7/31/08 9:28 >100 22.7 3.49
8/7/08 9:00 100 20.3 4.74
8/11/08 9:34 >120 18.7 5.59
8/14/08 9:08 115 20.7 4.56
8/21/08 9:05 >120 20.5 2.71
8/27/08 9:25 >120 16.3 6.20
10/22/08 14:14 >100 7.1 4.18

Exceeds Water Quality Standard
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Table 20. Comfort Lake Inlet 2008 Total Phosphorusind Total Suspended Solids Loading

Sample Collection Time Loading Interval
TSS Interval Volume| Interval Volume Interval Interval
Sample Type Start End (mg/L) TP (mg/L) Start End (cf) (ac-ft) 7SS () TP (Ib)
Base** 10.4 0.064 1/1/08 0:0Q 4/2/08 13:0p 3,997,801 91.¢ 2,58¢ 16.4
Snowmelt Grab 4/2/08 13:18 4/2/08 1318 4.0 0{069 4/2881 4/3/08 14:00 1,998,901 45.¢ 49¢ 8.€
Base 10.4] 0.064 4/3/08 14:00 4/10/08 15:00 14,883,12 341.¢ 9,62¢ 60.¢
Storm 10.4 0.064 4/10/08 15:00 4/15/08 5:00 14,463,81 332.2 9,35¢ 59.2
Base 10.4 0.06] 4/15/08 5:0( 4/21/08 21:00 21,117,76 485.1 13,66: 80.¢
Storm Grab 4/22/08 15:04  4/22/08 15(04 4.0 0{038 4/21/08 21:0 4/24/08 8:00 8,270,58 190.¢ 2,06t 19.6
Storm Grab 4/25/08 11:14  4/25/08 11414 32.0 0]o47 4238/0( 4/28/08 3:00 15,194 24 349.( 11,38 44.€
Base 10.4 0.064 4/28/08 3:0( 5/2/08 14:0D 17,469,72 401.% 11,30: 71t
Storm Grab 5/5/08 10:14 5/5/08 10|14 8.0 0058  5/2/08 14:0 5/7/08 11:00 21,292,60) 489.] 10,63¢ 777
Base 10.4] 0.064 5/7/08 11:00 5/20/08 16:p0  42,680,74 980.2 27,61¢ 174.¢
Base Grab 5/21/08 9:$2 5/21/08 952 17.0 0]068 5/20/08 16:0i 5/25/08 16:00 8,204,57 188.4 8,707 34.§
Storm Grab 5/27/08 11:11  5/27/08 11;11 16.0 0]081 52560( 6/3/08 4:00 20,766,75| 477.( 20,74: 105.(
Base 10.4] 0.064 6/3/08 4:0Q 6/5/08 16:0 9,849,601 226.2 6,372 40.5
Storm Grab 6/6/08 8:37 6/6/08 8137 17.0 0.p97 _ 6/5/08 16:0 6/8/08 6:q0 5,152,49 118.3 5,46¢ 31.2
Base 10.4] 0.064 6/8/08 6:0p 6/11/08 11:p0 5,812,43 133.t 3,76( 23.€
Storm Grab 6/12/08 9:47 6/12/08 9|07 16.0 04087 6/11/08 11:0f 6/14/08 21:90 7,358,40 169.( 7,35( 40.(
Base Grab 6/23/08 9:49 6/23/08 949 14.0 0]o66 6/1410802 6/27/08 17:0Dp 21,746,57 499.f 19,00¢ 89.€
Storm 10.4 0.064 6/27/08 17:0( 6/29/08 5:00 2,572,23( 59. 1,664 105
Base 10.4 0.064 6/29/08 5:00 7/19/08 14:00 20,341,42 467.p 13,160 83.2
Storm 10.4] 0.064 7/19/08 14:00 7/20/08 10:p0 675,193 5.5 437 8| 2.
Base 10.9 0.064 7/20/08 10:0( 7/25/08 9:00 3,361,149 77. 2,278 13|18
Storm 10.4] 0.064 7/25/08 9:00 7/26/08 13:p0 976,146 32.4 632 4.0
Base Grab 7/31/08 9:80 7/31/08 930 3.0 .05 7/26/08 13:0 8/6/08 14:0 4,863,448 113.7 J11 16.2
Storm 10.4] 0.064 8/6/08 14:0( 8/9/08 14:0( 848,500 19]5 549 35
Base 10.4] 0.064 8/9/08 14:00 8/12/08 19:p0 539,363 12.4 349 2.2
Storm 10.4 0.064 8/12/08 19:0( 8/14/08 9:00 518,879 11. 33p 24
Base 10.4] 0.064 8/14/08 9:00p 8/27/08 23:p0 1,351,532 1.0 874 5|5
Storm 10.4] 0.064 8/27/08 23:0( 8/30/08 3:04 449,35 10J3 291 18
Base 10.4 0.064 8/30/08 3:0d 9/10/08 2:09 777,99D 1719 503 3.2
Storm Grab 9/15/08 10:07 _ 9/15/08 10{07 3.0 0Jo60 9/10108 9/16/08 10:00 534,792 12.3 300 2.0
Base 10.4] 0.064 9/16/08 10:0( 9/23/08 6:04 443,63p 10)2 287 18
Storm 10.4] 0.064 9/23/08 6:00 9/24/08 17:1L5 157,277 3.6 102 0.6
Base** 10.4 0.064 9/24/08 17:19 11/28/08 17:0 4,211,325 9.7 2,7P5 1.2
Base** 10.4] 0.064 11/28/08 17:0 1/1/09 0:09 1,438,20p 33)0 934 9.9
Storm Average 10.9 0.06
Base Average 11.3 0.06
Snowmelt Average 4.04 0.069
All Average 10.4 0.06
Total 284,321,09% 6,531 196,2p7 1,153
CLFLWD Major Subwatershed Total Acres 13,734
Total TP/TSS (Ib/ac/yr) 14.29 0.0
Total TP/TSS (kg/halyr) | 16.07 0.0

*ltalics indicate estimated concentrations basedwerage base and storm flow concentrations
** Interval volumes from 1/1/08 to 4/2/08 and 9/@8/to 1/1/09 where estimated based upon base flow

Total phosphorus loading at the Comfort Lake Iifitgt2008 was estimated at 0.08 Ib/ac (1,153 Ibs.)
(Table 20). In order to properly assess the cepturelease capacity of the Shallow Pond wetlaied,a
we can compare the Greenway Ave. monitoring sile&ling data and this site’s loading data to
determine how this particular wetland functioned®008. Based on the loading estimates, in 2008 the
area between the Greenway Ave. site and this nmomgtcsite captured approximately 350 Ibs of
phosphorus. It is cautioned that TSS and TP lepdedculation are estimates and some variability
within its interpretation exists. Based on thigagddhe Shallow Pond wetland area did not conteibut
phosphorus to Comfort Lake in 2008, and the dastead points to sediment and nutrient setting
occurring.
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Comfort Lake Outlet

The station for the Comfort Lake Outlet site re@atdlow from May 1-November 3, 2008 (Figure 9).
Total flow for this period was 229,578,200 cf oRH) acre/ft. Total rainfall for the monitoring sea
was 16.53 inches. On May 6, 2008, the highest f\@s recorded for the monitoring season at 139.83
cfs. This high flow was due to precipitation exehetween May™ and May &' totaling 1.22 inches.
No water quality data was collected at the Com@autlet site in 2008 by the WCD, but samples taken
by the Army Corps of Engineers were utilized toelep a loading estimate.

Comfort Lake Outlet
2008 Flow and Daily Rainfall
—
Rainfall (16.53 in) Flow Rate (229578200 cf)

140

—120

—100

sp

[—20

s A
T T T
Sep Oct Nov
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2008 3/1/2008 12:00:00 AM - 12/1/2008 12:00:00 AM

Figure 9. Comfort Lake Outlet 2008 Flow and Daily Riinfall
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Grab samples were taken by the Army Corps of Erggat the Comfort Lake Outlet site in 2008. The
TSS, VSS, TN, TKN, Particulate Organic Nitrogens&lved Organic Nitrogen, Ammonia Nitrogen,
Nitrate plus Nitrite, TP, Particulate PhosphoruRPS$ and Chloride results are listed in Table 21 and
field water quality measurements are listed in @ab2. The highest TKN and TP were 1.63 mg/L
(October 38 base grab) and 0.039 mg/L (July™dtorm grab, October Z1base grab), respectively.
The highest TSS value that was recorded was 10/B, irgm the June A base grab.

Table 21. Comfort Lake Outlet 2008 Sample ChemisyrResults

Storm Grab 5/27/08 11:00 | 5/27/08 11:00 23 1.2 1.025 1.015 0.021 0.984 0.01 0.01 0.005 | 0.005 | 0.002 47.0
Base Grab 6/4/08 12:06 | 6/4/08 12:06 10.3 5.0 1.331 1.321 0.301 1.01 0.01 0.01 0.021 | 0.016 | 0.002 473
Storm Grab 6/12/08 11:00 | 6/12/08 11:00 7.4 3.6 11 1.09 0.055 1.025 0.01 0.01 0.035 0.03 | 0.002 48.6
Base Grab 6/18/08 11:15 | 6/18/08 11:15 4.4 2.2 1.089 1.079 0.068 1.001 0.01 0.01 0.011 [ 0.006 | 0.002 48.5
Base Grab 6/25/08 9:52 | 6/25/08 9:52 4.2 25 1.017 1.007 0.058 0.926 0.023 0.01 0.038 | 0.015 [ 0.002 46.7
Storm Grab 7/11/08 11:30 | 7/11/08 11:30 1.9 13 1.517 1.507 0.603 0.894 0.01 0.01 0.039 [ 0.034 [ 0.002 43.2
Storm Grab 7/25/08 9:45 | 7/25/08 9:45 4.4 2.2 0.964 0.954 0.11 0.834 0.01 0.01 0.005 | 0.005 [ 0.008 44.1
Base Grab 8/6/08 10:40 | 8/6/08 10:40 2.7 17 0.909 0.899 0.01 0.88 0.01 0.01 0.005 | 0.005 [ 0.002 44.2
Base Grab 8/19/08 10:10 | 8/19/08 10:10 2.7 2 0.968 0.958 0.159 0.789 0.01 0.01 0.005 | 0.005 [ 0.002 43.0
Base Grab 9/4/08 11:50 | 9/4/08 11:50 3 11 1.309 1.282 0.049 1.223 0.01 0.027 0.005 | 0.005 | 0.027
Base Grab 9/16/08 12:00 | 9/16/08 12:00 11 0.3 0.863 0.853 0.077 0.766 0.01 0.01 0.005 | 0.005 | 0.002
Base Grab 9/25/08 11:30 | 9/25/08 11:30 51 3.4 0.938 0.928 0.119 0.799 0.01 0.01 0.005 | 0.005 | 0.002
Base Grab 9/30/08 12:30 | 9/30/08 12:30 5.3 24 0.524 0.514 0.082 0.422 0.01 0.01 0.005 | 0.005 | 0.002
Storm Grab 10/9/08 12:15 | 10/9/08 12:15 14 0.8 0.997 0.987 0.075 0.902 0.01 0.01 0.022 | 0.017 | 0.002
Base Grab 10/14/08 12:00 | 10/14/08 12:00 1.4 0.3 1.001 0.991 0.01 0.975 0.033 0.01 0.035 | 0.002 | 0.01
Base Grab 10/21/08 13:30 10/21/08 13:30 15 13 1.393 1.383 0.186 1.187 0.01 0.01 0.039 0.02 | 0.002
Base Grab 10/30/08 12:30 | 10/30/08 12:30 3.1 2.2 1.634 1.624 0.294 132 0.01 0.01 0.012 | 0.007 | 0.002

Table 22. Comfort Lake Outlet 2008 Field Water Quéty Measurements

5/14/08 15:10 15.6 8.4
6/4/08 12:06 17.03 10.1 400 7.36
6/18/2008 11:15 19.85 8.5 417 7.7
6/25/08 9:52 23.9 6.20 414 7.46

7/2/08 9:54 98 24.1 5.25
7/11/2008 11:30 23.6 7.03 392 7.85
7/25/2008 9:45 22.55 8.45 7.7
8/6/2008 10:40 24.16 360 8.21
8/19/2008 10:10 23.61 325 8.12
9/4/2008 11:50 17.16 9.55 5.92
9/16/2008 12:00 21.67 8.15 7.3
10/9/2008 12:15 17.56 9.08 6.71
10/14/2008 12:00 16.61 8.33 6.59
10/21/2008 13:30 11.72 8.34 260 7.54
10/30/2008 12:30 19.17 9.12 6.88

Exceeds Water Quality Standard
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Table 23. Comfort Lake Outlet 2008 Total Phosphors and Total Suspended Solids Loading

Sample Collection Time Loading Interval
TP Interval Volume| Interval Volume| Interval TSS | Interval
Sample Type Start End TSS (mg/L) (mg/L) Start End ) (ac-ft) (Ib) P (Ib)
Base** 3.7 0.014 1/1/08 0:0( 5/1/08 12:1! 20,997,00 482.28 4795. 20.3p
Base 3.7 0.014 5/1/08 12:14 5/2/08 13:4p 7,404,72! 170.08 1691. 7.1p
Storm 3.7 0.021]  5/2/08 13:44 5/7/08 13:4b 52,357,75 1202.60 11958.8 69.29
Base 3.7 0.014 5/7/08 13:4p 5/25/08 16:5  89,084,22 2046.16 20347.4 86.40
Storm Grab 5/27/08 11:00 | 5/27/08 11:00 2.3 0.00% 5/25/08 16:4% 5/29/08 16:80 6,140,42] 141.0¢4 881.€ 1.97
Storm 3.7 0.021] 5/29/08 16:3( 6/2/08 10:30 9,740,50: 223.73 2224. 12.8p
Base Grab 6/4/08 12:06 6/4/08 12:06 10.3 0.02 6/2/08 10:30 6/5/08 16:15 6,170,05 141.77 3967.% 8.0¢
Storm 3.7 0.021] 6/5/08 16:1p 6/7/08 18:30 3,103,541 71.28 7089 4.1}
Base 3.7 0.014  6/7/08 18:3( 6/11/08 10:16 4,610,81 105.91 1053. 4.4
Storm Grab 6/12/08 11:00 | 6/12/08 11:00 7.4 0.03% 6/11/08 10:1p 6/15/08 23:15 8,573,94 196.99 3960.¢ 18.79
Base¢ 3.7 0.01€| 6/15/08 23:1 6/17/08 23:1 3,872,89: 88.9¢ 884.€ 3.75
Base Grab 6/18/08 11:15 | 6/18/08 11:15 4.4 0.011 6/17/08 23:15 6/22/08 16|15 7,624,10] 175.17 2094.; 5.24
Base Grab 6/25/08 9:52 6/25/08 9:52 4.2 0.038 6/22/08 16:1% 6/27/08 17:15 7,230,91] 166.0¢ 1895.¢ 17.14
Storm 3.7 0.021) 6/27/08 17:11 7/1/08 21:00 7,895,13: 181.34 1803. 10.4p
Base 3.7 0.014  7/1/08 21:0( 7/10/08 13:30 8,013,54 184.06 1830. 7.7p
Storm Grab 7/11/08 11:30 | 7/11/08 11:30 1.9 0.039  7/10/08 13:30 7/12/08 13|30 772,008 17.73 91.6 .881
Base 3.7 0.014 7/12/08 13:3( 7/19/08 15:04 1,336,791 30.10 30%.3 1]29
Storm 3.7 0.021] 7/19/08 15:0( 7/22/08 0:19 462,53p 10.42 104.6 0j61
Base 3.7 0.014  7/22/08 0:14 7/25/08 9:3( 343,89p 7.90 785 0.B3
Storm Grab 7/25/08 9:45 7/25/08 9:45 4.4 0.00% 7/25/08 9:30 7/29/08 4:0 364,395 8.37 100.1 011
Storm 3.7 0.021 7/29/08 4:0( 8/2/08 0:3( 558,80 12.44 127.6 0fr4
Base Grab 8/6/08 10:40 8/6/08 10:40 2.7 0.00% 8/2/08 0:3 8/6/08 14:3 372,248 8.5 63.7 0|12
Storm 3.7 0.021] 8/6/08 14:3p 8/9/08 2:30 242,940 558 45.5 .32
Base 3.7 0.014 8/9/08 2:3Q) 8/12/08 19:1§ 189,624 4.46 433 of18
Storm 3.7 0.021] 8/12/08 19:14 8/14/08 4:44 101,55p 2.33 232 013
Base 3.7 0.014  8/14/08 4:44 8/19/08 0:0( 740,438 17.q1 169.1 0J72
Base Grab 8/19/08 10:10 | 8/19/08 10:10 2.7 0.00% 8/19/08 0:q0 8/21/08 18]45 449,604 1p.33 75.8  14{0.
Base Grab 9/4/08 11:50 9/4/08 11:50 3.0 0.00% 8/21/08 18:4% 9/5/08 13:3 343,949 7.90 64.4 0|11
Base 3.7 0.014 9/5/08 13:3(] 9/11/08 4:30 17,590 0.40 440 0.2
Storm 3.7 0.021] 9/11/08 4:3p 9/16/08 3:15 33,462 a77 7.7 .04
Base Grab 9/16/08 12:00 | 9/16/08 12:00 1.1 0.00% 9/16/08 3:15 9/23/08 645 36,880 .85 2.5 0.01
Storm 3.7 0.021]  9/23/08 6:44 9/25/08 2:3( 11,668 0.27 2|7 0.2
Base Grab 9/25/08 11:30 | 9/25/08 11:30 5.1 0.004 9/25/08 2:30 9/29/08 8:3 22,930 0.%3 1.3 0J01
Base Grab 9/30/08 12:30 | 9/30/08 12:30 5.3 0.00% 9/29/08 8:30 10/7/08 500 36,f41 .84 12.2 0.01
Storm Grab 10/9/08 12:15 | 10/9/08 12:15 1.4 0.023 10/7/08 5:0 10/10/08 5:0 27,713 0.64 14 0lo4
Base 3.7 0.014 10/10/08 5:0( 10/13/08 5:0( 24,258 0.96 515 0.p2
Base Grab 10/14/08 12:00{ 10/14/08 12:00 1.4 0.03% 10/13/08 5:0 10/18/08 5:0 82,944 1.91 1.2 0J18
Base Grab 10/21/08 13:30{ 10/21/08 13:30 1.5 0.039  10/18/08 5:0 10/24/08 12}00 9364408 21.51 87.7 2.28
Base Grab 10/30/08 12:30{ 10/30/08 12:30 3.1 0.012 10/24/08 12:0p  11/3/08 11:1% 320,532 7.86 62.0 0j24
Base** 3.7 0.014 11/3/08 11:14 1/1/09 0:0Q 3,792,82p 87.12 864.3 367
Storm Average 3.5 0.02]
Base Average 3.7 0.014
All Average 3.7 0.01
Total 254,442 469 5,844 62,469 201
CLFLWD Major Subwatershed Total Acres 24,558
Total TP/TSS (Ib/acl/yr) 2.54 0.0
Total TP/TSS (kg/haly 2.85 0.01

*Italics indicate estimated concentrations basedwerage base and storm flow concentrations

** Interval volumes from 1/1/08 to 5/1/08 and 11/3/08 to 1/1/09 where estimated based upon base flow

Total phosphorus loading at the Comfort Lake Ouitet and the entire Comfort Lake Forest Lake
Watershed was estimated at 0.01 Ibs./acre (29)(lbsble 23). TP and TSS are captured in Big
Comfort Lake and Little Comfort Lake resulting owler load amounts leaving the watershed.
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5. Watershed Phosphorus Flow Chart

2008 Total Phosphorus Loads and In-Lake Concentrabns at Monitored
Waters
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4) Historical Stream Loading and Discharge
Summary
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Table 24. CLFLWD Historical Stream Discharge and Rinfall Summary

Total Monitored

Growing Season (June 1-Sept 30)

Yearly Estimated

Discharge Discharge* Discharge
Site Year Monitoring Season Cubic Feetl Acre Fegq] Cubic éet Acre Feet Cubic Feet| Acre Feef] Monitored RainfalliGches)
Tributary to Sunrise River at Bone Lake North Inlet 2003 5/27/03-10/30/d3 24,899,320 472 23,012}779 528 NA NA 2.73
Tributary to Sunrise River at Bone Lake North Inlet 2005 3/29/05-11/1/¢d5 10,010,687 330 3,370)684 77 14,07%,5 323 20.78
Tributary to Sunrise River at Bone Lake North Inlet 2004 5/1/06-10/25/Q6 3,384,957 78 1,892,891 43 9,62%,678 21 2 15.61

Tributary to Sunrise River at Bone Lake South Inlet

Tributary to Sunrise River at Bone Lake Outlet 2003 /2783-10/30/0B 50,260,484 1,154 45,627,021 11047 NA NA .392
Tributary to Sunrise River at Bone Lake Outlet 2004 [24804-11/2/04 59,146,211 1,3p8 27,081,p26 622  66,31,51 1,52 18.0B
Tributary to Sunrise River at Bone Lake Outlet 2005 /29805-11/1/0% 20,545,115 42 7,753,089 178 26,118,815 0| 60 18.27
Tributary to Sunrise River at Bone Lake Outlet 206 /1/@5-10/30/0 11,915,009 2) 6,821,497 23,460,532 9| 53 14.09

Tributary to Sunrise River at Bone Lake South Inlet

Tributary to Sunrise River at Shields Outlet/Fotelt 11,446}896 .43
Tributary to Sunrise River at Shields Outlet/Fotetgt .18
Sunrise River at Forest Lake Outlet 2 8 134,712, No DatailAkte at Sit

Sunrise River at Forest Lake Outlet 2004 3/31/04/08]2 170,016,264 3,903 93,716,449 2,151 233,104,967 ,351 o Data Available at Sife
Sunrise River at Forest Lake Outlet 2005 3/24/05-/])‘5]2 136,280,89% 3,139 59,097,451 1,857 187,744,294 1,310 0 Daa Available at Sife
Sunrise River at Forest Lake Outlet 2006 5/2/06-106]5 47,205,18} 1,044 21,006,901 482  92,349]949 4,120 Na Bailable at Site
Sunrise River at Forest Lake Outlet 2007 3/26/079/0/F 95,341,217 2,149 5,378,189 23 128,950,817 2,960 &a Bvailable at Sife
Sunrise River at Forest Lake Outlet 2008 4/3/08-1DB{3/143,048,30D 3,284 41,809,187 60 159,233,702 ,656 afa Available at Sife

Sunrise River at County Line Ditch

13,265,950

168,12

,270

Sunrise River at County Line Ditch

Tributary to Sunrise River at July Avenue

2008

46,128,347

Tributary to Sunrise River at Little Comfort Lakalét 2004 5/4/04-11/2/44 102,844,458 2,61 79,549,516 26],8172,272,25p 3,995 19.p9
Tributary to Sunrise River at Little Comfort Lakaldt 2004 3/29/05-11/2/Qd5 113,288,433 2,p01 56,784,372 3041, 149,011,733 3,421 2199
Tributary to Sunrise River at Little Comfort Lakalét 2004 5/4/06-10/30/Qd6 68,248,190 1,567 42,677,774 988,946,491 3,029 16.89
Tributary to Sunrise River at Little Comfort Lakalét 20071 4/26/07-10/30/07 129,682,053 2,p77 54,709,030 , 2561 173,218,653 3,977 2365
Tributary to Sunrise River at Little Comfort Lakeldt 4/22/08-11/3/(8 248,125,2 5 93,791 153, 360,171,837 3

Sunrise River at Comfort Lake Inlet / 267,300,026 6 147,834, 422,273

Sunrise River at Comfort Lake Inlet 2Jos 3/29/05-108p 200,161,344 4,595 93,498,473 2,146 284,333,944 ,527 2.492
Sunrise River at Comfort Lake Inlet 2006 5/2/06-1008) 73,915,488 1,697 40,363,484 27 163,858,477 , 762 71.8.2
Sunrise River at Comfort Lake Inlet 2do7 3/26/07-0D003] 188,797,820 4,334 39,591,880 09 247,034,494 ,671 A222
Sunrise River at Comfort Lake Inlet 2708 4/3/08-901B}/ 267,964,800 6,192 109,097,124 2,605 284,321,095 5,527 8.241

Sunrise River at Comfort Lake Outlet 2003 5/29/033103 422,830,532 9,707 361,495,072 8,99 NA NA 18.09
Sunrise River at Comfort Lake Outlet 2004 3/22/042104) 449,268,51{1 10,314 249,741,973 5[733 673,98%,011 473p, 21.6
Sunrise River at Comfort Lake Outlet 2005 3/24/052109 170,267,154 3,909 85,981,364 1,074 201,844,954 1,634 22.33
Sunrise River at Comfort Lake Outlet 2006 5/2/06-0008| 98,954,97b 2,242 51,812,383 1,189 183,293,248 1,208 8.31
Sunrise River at Comfort Lake Outlet 2007 3/26/07270)]2] 56,286,780 1,292 A NA NA NA 21.42
Sunrise River at Comfort Lake Outlet 2(08 5/1/08-108B 229,578,200 5,290 73,273,409 1,682 254,444,469 b,841 6.531

*Growing season discharge and loads are estimaied guantities just previous to and including Junand just post and including Sept 30.
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Table 25. CLFLWD Historical Loading and Rainfall Summary

Growing Season (June 1-Sef

t

Total Yearly Estimated

Total Monitored Load 30) Load* Load
Site Year Monitoring Season TP (Ibs.) TSS (Ibs.) TP (Ibp TSS (Ibs.) TP (Ibs.) TSS (Ibs.) Monitored Rainfalliiches)
Tributary to Sunrise River at Bone Lake North | 2007 5/27/03-10/30/0 72/ 127,50 654 129,44 NA NA 12.77
Tributary to Sunrise River at Bone Lake North | 200¢] 3/29/05-11/1/0 174 23,67F 89 14,748 22€] 24,817 20.7:
Tributary to Sunrise River at Bone Lake North | 200¢ 5/1/06-10/25/0 138 1,917 1,08 31E] 5,22t 15.67

Tributary to Sunrise River at Bone Lake Ot 2007 5/27/03-10/30/0 327 72,43¢ 297 66,76 12.3¢
Tributary to Sunrise River at Bone Lake Ot 2004 3/24/04-11/2/0 311 32,967 14€ 14,13¢ 33S 35,28\ 18.07%
Tributary to Sunrise River at Bone Lake Ot 200¢] 3/29/05-11/1/0 80 36,60¢ 36 30,341 97, 38,77¢ 18.27

Tributary to Sunrise River at Bone Lake Ot

Tributary to Sunrise River at Bone Lake South

5/1/06-10/30/0

4/5/05-11/1/0

1,01¢

No Data Available at Si

Tributary to Sunrise River at Bone Lake South

Tributary to Sunrise River at Shields Outlet/Folat

200¢

5/1/06-10/30/0

4/20/05-11/1/0

79,18¢

No Data Available at Si

Tributary to Sunrise River at Shields Outlet/Folat

Sunrise River at Forest Lake Ou

200€

2007

5/2/06-10/30/0 161

5/29/03-10/11/0

6,218

209,84

8,62(

No Data Available at Si

Sunrise River at Forest Lake Ou

2004

3/31/04-11/2/0

152,50

No Data Available at Si

Sunrise River at Forest Lake Ou

200¢

3/24/05-11/2/0

66,24(

No Data Available at Si

Sunrise River at Forest Lake Ou

200€

5/2/06-10/25/0

No Data Available at Si

Sunrise River at Forest Lake Ou

2007

3/26/07-10/29/0

No Data Available at Si

Sunrise River at Forest Lake Ou

Sunrise River at County Line Dit

4/3/08-11/3/0]

3/27/07-10/29/0

No Data Available at Si

Sunrise River at County Line Dit 4/3/08-11/4/0

Sunrise River at Greenway Avel 200¢ 4/14/08-11/4/0 676,044 233,54 696,004 No Data Available at Si
Tributary to Sunrise River at Manning T 200¢ 4/21/08-11/3/0 7,421 No Data Available at Si
Tributary to Sunrise River at July Aver 200¢ 4/17/08-11/3/0 955¢  14¢ 531 431 1413  17.2]

1,220,39

2004

5/4/04-11/2/0 78t

Tributary to Sunrise River at Little Comfort Lakalé 499,57/ 58 474,94° 1,287 19.5¢

Tributary to Sunrise River at Little Comfort Lakalé 200¢] 3/29/05-11/2/0 74¢ 365,774 461 211,37 1,027 697,89( 21.9¢
Tributary to Sunrise River at Little Comfort Lakalé 200¢ 5/4/06-10/30/0 1,07¢ 517,82 834 411,39¢ 1,557 643,54( 16.8¢
Tributary to Sunrise River at Little Comfort Lakalél 2007 4/26/07-10/30/0| 527 35,73} 202 13,62( 67€ 43,118 23.6F
Tributary to Sunrise River at Little Comfort Lakalé 200§ 4/22/08-11/3/0 747 72,821 25€] 23,36¢ 1,127 94,34« 16.3¢

Sunrise River at Comfort Lake In 2004 4/5/04-11/2/0)| 1,414 353,89 89¢ 255,62¢ 1,967 403,75¢ 20.97
Sunrise River at Comfort Lake In 200" 3/29/05-11/2/0 90C 111,027 392 33,117 1,11¢ 125,03 22.4¢
Sunrise River at Comfort Lake In 200€ 5/2/06-10/30/0 1,447 105,43 913 52,78 1,887 175,08¢ 18.27
Sunrise River at Comfort Lake In 2007 3/26/07-10/30/0 782 53,767 247 15,06¢ 997 63,75¢ 22.47
Sunrise River at Comfort Lake In 200§ 4/3/08-9/24/0 1,10¢ 189,52 482 85,17’ 1,157 196,26’ 18.2¢

Sunrise River at Comfort Lake Ou 2007 5/29/03-11/3/0 1,44% 301,96 1,30¢ 285,06 13.0¢
Sunrise River at Comfort Lake Ou 2004 3/22/04-11/2/0 1,73€ 535,97. 1,07€ 401,58¢ 2,065 566,19! 21.6¢
Sunrise River at Comfort Lake Ou 200¢] 3/24/05-11/2/0 602 243,99 32¢€ 153,93¢ 67C 251,62 22.37
Sunrise River at Comfort Lake Ou 200¢] 5/2/06-10/30/0 24¢ 32,871 122 16,097 562 60,51¢ 18.3:
Sunrise River at Comfort Lake Ou 2007 3/26/07-7/12/0 NA NA NA NA NA NA 21.4%
Sunrise River at Comfort Lake Ou 200¢] 5/1/08-11/3/0 267 56,80¢ 99 21,76 291 62,46¢ 16.5:

*Growing season discharge and loads include quesiistimated from just previous to and includingel1, and just post and including Sept 30.
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5) Appendices and References

Appendix A — Individual Lake Summaries
References
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