Stream Monitoring

The EIm Creek watershed contains several large depressions and drainageways. Water is generally
directed from the south and west to the northeast via four main drainageways — Rush Creek, North Fork
Rush Creek, Diamond Creek, and Elm Creek. These drainageways converge in the EIm Creek Park
Reserve and enter Hayden Lake. Water is eventually discharged to the Mississippi River near the Mill
Pond in Champlin.

The monitoring station in Champlin, located at the EIm Creek Road crossing in the EIm Creek Park
Reserve, is operated in cooperation with the United States Geological Survey (USGS). The Commission
shares the costs of operating the station, which collects continuous flow data and periodic event and
base water quality data. The watershed area above the gauging station is 86 square miles, or 81% of the
hydrologic watershed.

Both grab samples and storm runoff samples are collected and analyzed for various parameters.
Analyses of the streamflow and water quality monitoring data for EIm Creek and its tributaries are
summarized below. Real time data from the monitoring station in Champlin may be viewed on the
Internet at http://waterdata.usgs.gov/mn/nwis/uv/?site_no=05287890& PARAmeter_cd=00065,00060.

Flow Monitoring

Storm event samples are collected using an automatic sampler. Routine manual sampling occurs
approximately monthly. The average daily discharge for the 2009 WY, October 1, 2008 through
September 30, 2009, was 10.4 cubic feet per second (cfs) or 1.65 inches. During the same period, the
minimum and maximum observed average daily discharge values were 0.50 cfs and 111 cfs, respectively.
The long-term average daily discharge at the station is 37.8 cfs or 5.96 inches (years 1979-2009). A
spreadsheet of the data received in 2009 water year (WY), including daily discharge and summary
information, long-term flow volumes (calendar and water years), the flow hydrograph and the annual
instantaneous peak discharge values at the gauging station for the period of record are also found in this
appendix.

Elm Creek Annual Instantaneous Peak Discharge Rates
Date Peak Flow Date Peak Flow Date Peak Flow

(cfs) (cfs) (cfs)
4/4]/79 307 8/1/90 225 4/25/01 875**
3/25/80 199 6/1/91 371 5/11/02 554
6/15/81 44 3/8/92 380 6/28/03 695
4/3/82 471* 6/22/93 315 6/03/04 350
3/9/83 408 4/30/94 669* 10/30/04 118
2/25/84 341 3/17/95 237 10/09/05 295
3/18/85 579* 3/19/96 407 3/17/07 223
3/27/86 812* 4/1/97 511* 5/4/08 205
8/1/87 185 4/5/98 306 3/27/09 119
3/27/88 39 5/15/99 538*
3/31/89 159 7/13/00 112

*These values have been revised based on the 2001 rating curve.
**All-time instantaneous peak discharge. 100-year flood discharge at this site is 2290 cfs.
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2008 USG5 Annual Runoff Summary
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2009 USGES Daily Stream Flow with Statistics

U.E. DEPARTMENT OF THE INTERIOR - UL, GEOLDGEGICAL SURVEY - WATER RESOURCES
Staflon Mo D52ETE30 Elm Cresk Mr Champiin, MN Source Agency USGS State 27 County 053

WATER YEAR OCTOBER 2008 TO SEFTEMBER 2003

Dally Mean Values Dizchangs, cublc fest par sscond [e, estimated)

Day  QCT HOY REC JdAH EER MAR AER MAaY JUH AL AUG 13
1 a2 1.6 1.5 =1.1 -1 =33 T4 18 087 6.9 0. 14
2 a2 1.7 1.7 =1.1 -1 ] =94 T2 14 "N 6.4 0.7e 8.0
3 a2 1.8 1.8 =1.1 -1 ] =10 L5 12 e 6.5 0.7e 7.1
4 a2 1.5 =1.5 =10 -1 =11 B2 12 [N B2 0B 5.6
5 =24 1.8 =1.5 =10 wl B0 12 55 12 .62 6.5 .62 4.4
E =24 A =1.4 =l 1.0 =10 53 11 [l 1} 5.9 52 a7
T =24 24 =1.5 =11 1.1 =87 48 10 [l 1} 4.7 74 A
B =24 25 =1.5 =11 1.0 el 44 g.8 0.0z 35 2.8z ar
| =24 29 =14 =11 1.0 el 41 7.0 ore 27 3a 1.9
10 =23 20 =1.4 =11 8.4 =89 av 5.2 0.80 1.8 ER 20
1" 2.3 2.8 =14 =11 =18 =08 4 5.1 &R 1.6 T2 1.7
12 2.3 2.8 =15 1.1 =17 =03 3 4.8 057 1.2 7.0 1.8
13 2.3 3.2 =18 =1.0 =17 =10 )| 4.5 053 1.2 E.1 1.5
14 2.3 21 =14 =59 =16 =18 29 4.8 051 1.1 5.6 1.5
15 2.3 29 =12 =l 79 =16 =35 8 43 050 1.0 4.8 1.7
168 =22 27 =11 =l B4 =17 48 24 41 0.58 e 6.2 1.2
17 2.1 27 =10 =il b4 =18 44 pet 32 .68 onr 7.7 1.2
18 2.1 | =10 =il b4 =15 B2 b | oo .89 (iR 6.9 0BT
13 23 27 =11 =il B4 =15 12 th i} 25 .85 0.78 3 0.6g
20 21 23 =11 =62 =14 T 18 21 74 0.70 18 onre
iy | 2.8 23 =10 el T3 =13 "l 17 1.8 .62 12 e [N
22 1.8 23 =10 el T3 =13 a1 18 1.5 0.60 12 48 078
23 2.3 22 =10 el T3 =12 g2 156 12 .62 D.ae 1 0.
24 2.3 20 =11 =il B2 =11 36 14 0.8 .61 0.1 48 084
25 2.2 el =11 el 63 a1l 107 13 083 0.58 .58 48 D.E3
26 2.5 el | =12 el 55 =99 111 14 [FR: b 0.54 078 47 Dz
ar 2.3 0 1.1 =060 =30 1062 16 [P 21 073 43 0.71
28 1.8 1.8 =12 el &5 =34 180 14 o7e 6.4 [/ | 40 0BS
23 1.7 el | =1.3 el &3 - )| 14 TE 7.7 .69 74 0.54
30 1.7 14 el =l BT - 20 18 [ Wi T2 [l ar .52
N 1.7 — =11 =0.80 — 73 — .68 = 075 20 -
SEETE 'k = . SEDS 5 -
Total BE.E 730 2.5 a7 2EE1D 1, 4672 BE4 16806 4080 7.2 FIEAE T3.67
Maan .M 243 1.27 a7 8.50 48.0 21 610 138 el i7.4 2 48
Max 2h 25 1.7 1.1 ik 111 T4 16 77 E.8 1] 14
Min 1.7 1.4 1.0 0.62 0.70 a3 12 0Eeg 0.60 068 052 052
-t 178 145 e B4 B2E 2 960 1,810 Mma M 141 1,070 1486
CTam 0.3 ng 0. 2.0 D11 [ W1 0.37 a.0e D2 0.0z 020 0.0z
Inchag 0.0z 2.0 02 2. 01z .64 042 2.07 Doz 0.0z 023 0.0z
Statistice of monthly mean data for 1573 - 2008, by Walsr Year [WY])
M=aan 7.3 1.0 10.8 5.20 BTE 581 105 7oA 0.5 6.8 7e 268.9
Max 241 B74 41.3 220 ga.1 183 414 i) 108 157 161 170
[ [18EE| [1884] (1882} (1982 (1884} {1985 (2031} (2202 [2083) {1983 (20820 [1881]
Min 1.19 1.03 0.a2 0.74 e 308 5 354 1.34 .78 1.97 108
[WY) (1980} (19800  {1880)  (1981)  [1880)  (2901]  [1087)  (2000| (1995 (18G9  (200B] (1969
Summary Statistica Calendar Year 2008 Mater Year 2003 ¥eater Years 1575 — 2003
Annual total 10, 005.04 B0TAZ
Annual mean e 104 e
Highest annual mean Fralfe) 2002
anmual maan 4. 54 18828
Highest dally mean 105 May 4 111 Mar 25 815 Apr25, 20081
Lowast dally mean [ | Amg 26 0.50 Jun 15 o Jum 30, 1988
Annual seven-day minimum ez Amg 21 0.5e Jum 11 0.35 Jum 26, 1985
Maximum peak Mow 18 Mer 27 B75 HApr 25, 2001
Maximum peak stage 6.24 Mar 27 1062 HApr 25, 2001
Instantanecus low Now i 45 Jun 15 029 Jul 8, 1369
Annual runoff [ac-ft) 19,840 7550 27,350
Annual runofT (cfam) g (il | 2.429
Annual runolT (inchaa) 457 1.65 508
10 percent sxcesds 118 24 108
50 percent excesds 24 22 11
30 parcent excesds 1.0 870 1.6

L mlso ocosmed June 24t
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2009 USGS Flows and Hydrograph
Elm Creek near Champlin
Average Daily Discharges
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2009 USGS Manual and Auto Samples

Elm Creek Near Champlin (USGS Station 05287890)

Manual Water Quality Samples for Water Year 2009
(Selected Parameters|

USGS Parameter # | POOD10 | POOOZ0 | PO0025 | POODE1| POODOS | POOZ00 | Po030i | PODT40 | POD4DD
Sample . . Barom Dizch Sp Do
DATE | Start T::"'n:f"[c Air Tf':mp' Press | Inst | cond n?-f'l_ % i‘;,l[i pH
Time mm H cfig mSicm Satur

16-Oct-08] 08-55 0 750 ] 44 6.1 50 20 7.2
[ 3-Novw-08| 08-30 70 741 56 595 7.7 65 10 76
11-Dec-08] 13:00 0.0 7.7 741 1.4 740 10.4 71 20 7.2
12-Jan-09] 1225 0.0 -9.0 739 12 750 10.3 70 20 7.8
24 Feb-09] 1250 0.0 6.0 779] 110 802 12.7 26 40 8.0
3-Mar-09| 11-30 0.0 1.0 740  10.0 746 120 ] 490 7.8
29-Apr-08]  12:30 11.1 10.0 746] 140 635 10.8 99 40 5.0
26-May-09| 0535 15.0 15.0 739 1.5 706 5.5 67 20 7.7
23-Jun-09] 0855 20 6 24.0 741 0.6 700 40 46 10 7.7
14-Jul-09] 11-30 18.7] 19.0 740 1.0 710 6.1 65 20 7.8
13-Aug-09] 1025 20 3 27.5 743 7.5 652 5.1 59 40 7.4
[ 30-5ep-09] 1055 5.5 12.5 744 0.5 654 5.4 72 20 7.9

USGS Parameter # | PO0S30 | POU535 | POOA0S | POOB1S | PODESS | PODA31 | POUBES | PODBGE | POOG4D

. Dizzohrad . .
Sample Volatile . . Total Total | Diesohved | Dizsolved
DATE | stat | 20 | Residue |AMMmonia| Nirte | ogen| NOZNOL b P Chloride
Tima mglL mg/L mg/L mg/L mg/L 3 mg/L mg/L mig/L
mg/L

16-Oct-08] 08-55 =15 =10] E0.012] 0.006 0.73 oi10] 015 0.11 55 2
[ 3-Novw-08| 0830 =15 =10] E0.019] 0.00% 0.50 0.07] 0.07 E0.04 45.7]
11-Dec-08] 13:00 =15 =10 0.297] o.009] o073 017] 0.06 E0.03 39.4
12-Jan-09| 1225 =15 =10 0.299] 0.00% 0.72 020] 007 E0.0F 42 9]
24 Feb-09] 1250 =30 =0() 0.256] 0.017 1.70 021 o0o8 0.15 119.0
3-Mar-08] 11-30 =30 =20 0.441] 0.011 200 0.30] 0.41 0.25 108.0
29-Apr-08]  12:30 =15 =10] E0.013] 0.007 0.99 o8] 0.16 0.13 812
26-May-09| 0535 =30 22 0.058| 0.007] 0.5 o.o04] 013 0.09 25.9]
23-Jun-09] 0855 =15 =10 0.181] 0.026 0.69 011] 023 0.20 378
14-Jul-09| 11-30 =15 =10 0.159] 0.090 0.9 0.16] 020 0.17] 59_4]
13-Aug-09] 1025 =15 =10 0.105] 0.015 1.30 0.07] o027 0.20 106.0
[ 30-5ep-09] 1055 =15 =10 0.051] 0.015 0.62 0.22|  0.16 0.14 37.8]

Data are provisional and are subject to change

E = Estimated
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2009 USG5 Manual and Auto Samples

Automatic Event Samples for Water Year 2009
[Salected parametars|

USES Parameter # POE036 | POORAS ] POOLOG ) POGESD) PODGES | PORA1Z | POSE2S POOES POOEEE]) POOGEG PO0R4D

Dizzolved . .
Sp . o Tuatal Total | Dissolved] Dissohlved
DATE & TIME Cond CoD oH TS5 |Ammonial] Nitrite N NO2+NO P p Chloride

pSicm mg/L mg/L mgiL mg/L mg'L mﬁ' mg/L mgiL mg'L
é
TAug 0811112l o L oo | 77 | <15 oos2 | ooz 02| 007 |oze| 0ad 67.4
10-Aug-09] 08:13
19-Aug-09[ 16:07 to
21-Aug-08| 10:07
21-Aug-03] 13:07] to
23-Aug-09| 04:09)

471 40 7.8 <15 0.241 0079 1.6 020 034 0.24 2.8

i) 7] Sl 79 | =15 0493 | 0083 | 20 017 0.40 0.29 103

LUISGS Parameters

POODO10 - Temperature, water, degreas Cealziug
PO0020 - Temperature, air, degrees Celaius

POO0Z25 - Barometric pressura, millimetars of mercury

POO0ET - Dizcharge, instantansous, cubic feet per sacond

POO0S5 - Specific conductance, water, unfiltered, microsiemens per centimeter at 25 degress Celsius
POOI0D - Dizsolved oxygen, water, unfiltered, milligrama per liter

POOI0T - Dizsolved oxygen, water, unfiltered, parcent of zaturation

POOFH0 - Chemical oxygen demand, high level, water, unfiltered, milligrams per liter
POO400 - pH, water, unfiltered, field, standard unita

POOSID - Pesidue, total nonfiterable, milligrams per liter

POO53S - Loss onignition, from nonfiterable residus, miligrame per liter

POOGDE - Ammonia, water, filterad, milligrams per Iiter as nitrogen

POOE1T - Mitrite, water, filterad, milligrams per iter as nifrogen

POOGZS - Ammonia plug organic nitrogen, water, unfiltered, milligrams per liter az nitrogen
POOG31 - Mitrate plus nitrite, water, filtered, milligrams per liter as nitregen

POOGES - Phosphorus, water, unfiliered, milligrama per liter

POOGEE - Phosphorus, water, filkered, miligrame per liter

POO%40 - Chloride, water, filtered, miligrams per liter

dk dk Sk Gk 3k Gk 3k Sk Sk 3k 3k Sk 3k 3k Gk 3k dE
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