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Project Participants:  Ron Martin, Allison Seaton, Bill Welch, Don Thistle, Jody Thistle and Fred Hoffman (Friends of the Scenic Lodi Valley);  Randy Herwig (City of Lodi); Chris Arnold and Kurt Calkins (Columbia County LWDC);  Jean Unmuth and Kris Stepenuck (Wisconsin DNR); Nancy Turyk (UW – Stevens Point); Phil Emmling (retired staff from UW Water Chemistry Lab); and Eric Lorenzen, Tim Hood, Tom & Sally Gawle and Donna Melchior (Water Action Volunteer monitors).

Description of project Area

The project area includes the watershed of Spring Creek and its tributaries from the headwaters of Spring Creek in the Town of Dane in Dane County to County J north of Lodi.  In Columbia County, the watershed includes the City of Lodi and a portion of the Town of Lodi.  

Spring Creek is a Class II trout stream which means that there is some natural reproduction of trout, but also supplemental stocking.  Spring Creek is also classified as an Exceptional Resource Water.

Background

The Friends of the Scenic Lodi Valley (FSLV) has been committed to the overall health, protection and improvement of the water quality of Spring Creek.  To study the water quality of Spring Creek, the FSLV developed a project proposal in early 2008 and submitted it to the DNR for funding.

In July, 2008, the FSLV was awarded a grant through the Wisconsin DNR’s River Grant Program, to conduct a water quality study of Spring Creek.  The amount of the state grant was $5,241 and the project proposal covered the period from July 1, 2008 until December 31, 2010.  Subsequently, the grant deadline was extended to December 31, 2011.  The FSLV agreed to provide at least a 25% match for the state grant through donated labor and purchase of materials and supplies.
Project goals and objectives

One of the objectives of the Spring Creek watershed study was to measure water quality parameters on Spring Creek and its tributaries periodically during the open water season.  Another objective was to install data loggers and staff gauges at key locations in the stream and measure the flows at those sites.  The goal was to establish a correlation between the staff gage readings, data from the data loggers, and the flows at each location.  Ultimately, the goal was to analyze the water quality data to develop a watershed plan that could control rural and urban runoff to Spring Creek.

Methods

To implement the Spring Creek watershed study, the FSLV launched a cooperative partnership in the spring of 2010 with the City of Lodi, the Columbia County LWCD and the DNR.  In February, 2010, the FSLV and its partners met and established five monitor sites on Spring Creek and its tributaries.  Those sites are shown in Figure 1 and are described below.
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Figure 1 – Spring Creek Sampling Sites
1. The West branch of Spring Creek sampling site is located in the Lodi Marsh several hundred yards upstream of the bridge on Riddle Road above the City of Lodi.
2. The South Branch of Spring Creek sampling site is between Riddle Road and the railroad trestle just upstream of the confluence with the West Branch.
3. The Bohlman (East) Branch of Spring Creek sampling site is located just south of STH 60 east of the City of Lodi.

4. The Spring Creek at Elizabeth Street sampling site is upstream of the discharge from the City of Lodi wastewater treatment plant and downstream of all the city’s stormwater outfalls in the City of Lodi.

5. The Spring Creek at the County J bridge sampling site is located north of the City of Lodi and downstream of the City of Lodi’s wastewater treatment plant and the City of Lodi.

Five level (data) loggers were installed at each of the sites described above in the spring of 2010 in order to measure pressure and temperature.  The level loggers were left in the stream until November, 2010 with the exception of one day in August when they were removed and cleaned and the data downloaded.
At the same time the level loggers were placed in the stream, staff gauges were installed at each of the sampling locations to measure the height of the water.  The data loggers and staff gauges were installed at each of the five sites on April 5, 2010 and the loggers were removed on November 4, 2010.  The following spring on March 14, 2011 the data loggers were re-installed at the same locations and were subsequently removed in the fall on November 16, 2011.  The staff gauges were left in the stream throughout the year.
On a biweekly basis from April through early November in 2010 and 2011, the FLSV (with assistance from DNR staff) collected flow rates using a Swoffer current velocity meter and recorded staff gauge readings at each of the five sampling sites.  At the same time, FLSV also collected water quality parameters including dissolved oxygen, percent saturation of dissolved oxygen, pH, temperature and conductivity using a YSI multi-meter.  Water quality information and flows measurements were collected for 14 days in 2010 and 16 days in 2011 at two week intervals.

The flow data, staff gauge readings and water quality information from 2010 and 2011 were recorded on an Excel spreadsheet.  Refer to the tables in the data analysis section for a compilation of the data collected.  The flow data was analyzed by staff from the Columbia County LWCD, and a discharge relationship between the flows and staff gauge readings was established for each of the sampling sites.  The water quality data in the tables in the data analysis section were evaluated by Jean Unmuth from the WDNR and an analysis of that data  is contained in the data summary section of this report.
Project products and deliverables

Based on the river planning grant agreement the FSLV signed in 2008, the Friends are responsible for the following deliverables:

· Water Action Volunteer (WAV) training for local volunteers with invites to neighboring communities;
· Purchase of supplies to outfit volunteers and construct data logger posts; and,

· Collection of monthly logger data to be shared with Columbia County LWCD, other partners, and the public.

WAV training was held for stream volunteers on May 9, 2009 at Goeres Park in Lodi.  Volunteer Stream Monitors from Lodi High School are listed in Table 1 below.  [image: image4.emf]Table 1 Citizen Volunteer Monitor List 

Waterway

Name Org. Address            Email Phone Teams Site Monitored

Eric       

Lorenzen

TU 1221 Victoria Circle   Baraboo, WI  

53913

iflyfishwi@gmail.com 608-345-7758 Eric & Tim Spring Creek                   

Elizabeth St at WWTP

Tom & Sally  

Gawle

TU W7190 Redwood Rd   Burnett, WI  

53922

redtopstudio@sbcglobal.net 920-887-2142 Tom & Sally Spring Creek                          

CTH J below WWTP

Bill              

Welch

FSLV 116 Merton Street           Lodi, WI  

53555

billpatti@charter.net 608-592-5666 Bill & Fred E & S Branch                          

East & South Branch

Fred         

Hofman

FSLV W11355 High Point Road Lodi, WI  

53555

fjhofokeebay@charter.net 608-592-4204 Bill & Fred E & S Branch                          

East & South Branch

Jean         

Unmuth

WDNR 1500 N. Johns Street Dodgeville, WI  

53533

jean.unmuth@wisconsin.gov 608-935-1926 Spring Creek                             

All Sites

Ronald       

Martin

FSLV 7456 Lee Road                Lodi, WI  

53555

ronaldmartin@gmail.com 608-592-3021 Ron & Don Spring Creek                             

All Sites

Don       

Thistle

FSLV 456 Seminary Street                    

Lodi, WI  53555

jthistle@frontier.com 608-592-5427 Ron & Don Spring Creek                             

All Sites

Tim & Janice 

Hood

TU N2786 Summerville Park Rd. Lodi, 

WI  53555

jthood@charter.net 608-592-5405 Eric & Tim Spring Creek                       

Elizabeth St at WWTP

Donna   

Melchior & 

Students *

Lodi HS 1100 Sauk  Street             Lodi, WI  

53555

melchdo@lodi.k12.wi.us 608-592-3853 Spring Creek                           

W Branch above Riddle Rd.

 * Students participating in WAV monitoring included:  Anna Fallon, Jordan Shea, Brandon Steiner, Molly Statz and Jamie Erickson.


 The training was sponsored by the DNR and the FSLV.  Training was at the elementary level (Level 1) and included instruction on habitat assessment (bottom stream characterization); dissolved oxygen, transparency, water temperature and weather; stream width, depth, velocity and flow calculations; and collection of macroinvertebrates for the purpose of developing a biotic index for each stream site.  WAVs were instructed to collect the above data on a monthly basis throughout the summer, record the information and submit it to the DNR.  Two volunteers were assigned to each site shown in Figure 1.  Data collection started in 2009 and has continued in each subsequent year.  A refresher training course was neld for all Water Action Volunteers in May, 2011. Refer to the data analysis section for evaluation of the monitoring results.
Each pair of volunteers was provided a WAV stream monitoring backpack with the following contents:  an aquatic D-frame net, calculator, a Hach dissolved oxygen kit including a thermometer, two magnifiers, measuring tape (engineered-ruled), 3 plastic spoons, rubber (or latex) gloves, safety goggles (1 pair), stake wire flags, stopwatch, tennis ball, transparency tube, tweezers, white ice cube trays, and a white photo tray or dishpan.  
When the level loggers were installed initially in the spring of 2010, it was done via a combined effort of the City of Lodi, DNR, Columbia County LWCD, and the FSLV.  A seven foot metal post was driven into the stream bed.  The level loggers were placed in a metal box and attached to the metal post using a U-bolt.  The loggers were secured to the post using ¾” chain that was attached to a nearby tree and padlocked.  A staff gauge was attached to a second metal post using two or three U-bolts.  With the exception of 2010, when the level loggers were pulled for one day in August, they were left in place from spring through early fall.
The data from the level loggers are downloaded when they are removed from the stream each fall. Staff from the Columbia County LWCD pulled the loggers from each of the sampling sites in the fall of 2010 and installed them again in the spring of 2011 and then removed them in November 2011.  
Data Analysis

Water quality and flow data collected at each of the five sampling sites are summarized in tables in this section along with graphs of the various water quality parameters for each of the sampling dates in 2010 and 2011.  An evaluation of the flow data and water quality parameters collected by the FSLV and WDNR in 2010 and 2011 is also included in this section.  
[image: image5.emf]SWIMS STATION ID:  None

STREAM NAME:   Spring Creek (West Branch)

LOCATION:   Upstream of Riddle Road Bridge

MAP STATION:  #  1

WBIC:  1261900

LAT/LONG:  43.30640 - 89.53703

Date

Time 

(24 hr) Flow (m/s)

Flow 

(cfs)

Air 

Temp 

(Deg C)

Water 

Temp 

(Deg C)

Conductivity 

(

μ

s/cm)

DO 

(mg/L)

DO     

% PH

Gauge 

Height 

(feet) 

Water 

Clarity

04/13/10 10:28 0.61 21.60 14.8 8.9 358 11.7 102 8.0 2.10 Turbid

05/04/10 10:00 0.55 19.48 17.4 11.4 389 9.7 89 8.2 1.96 Clear

05/25/10 9:15 0.64 22.67 24.0 18.8 469 6.2 67 6.8 1.92 Turbid

06/15/10 9:45 1.04 36.83 22.2 16.3 371 5.7 59 7.9 2.90 Turbid

06/30/10      9:50 0.67 23.83 19.1 17.4 438 6.1 63 7.8 2.18 Turbid

07/13/10 10:51 0.49 17.49 21.6 19.3 530 5.9 64 7.7 2.06 Turbid

07/29/10 10:25 0.51 17.90 20.0 21.1 525 4.4 49 7.6 2.20 Clear

08/10/10 9:20 1.09 38.65 24.9 22.0 430 31 7.6 2.94 Clear

08/23/10 10:40 0.55 19.56 23.2 20.1 530 5.4 59 7.9 2.10 Clear

09/07/10 10:00 0.54 19.20 13.5 15.7 430 5.4 54 7.8 2.27 Clear

09/24/10 10:03 0.62 21.96 13.5 17.8 470 5.5 58 7.6 2.24 Turbid

10/05/10 9:51 0.52 18.28 10.9 8.0 361 8.8 75 7.8 2.15 Clear

10/19/10 9:53 0.61 21.39 7.8 7.7 357 9.2 77 7.9 2.26 Clear

11/04/10 8:00 0.59 20.67 7.8 7.1 349 8.4 70 8.1 2.24 Turbid

03/16/11 10:55 7.2 4.2 286 10.9 84 7.8 2.44 Clear

03/30/11 10:20 0.49 17.10 4.2 3.8 307 12.4 94 8.2 2.10 Turbid

04/13/11 10:10 0.64 22.33 8.1 8.8 357 10.8 94 7.9 2.04 Turbid

05/10/11 10:00 0.49 17.08 22.4 12.3 383 10.0 94 7.9 1.80 Turbid

05/26/11 8:10 1.19 41.58 11.1 9.8 284 6.6 58 7.8 2.76 Turbid

06/08/11 9:36 0.52 18.30 26.3 19.7 479 6.7 73 7.8 1.86 Turbid

06/22/11 9:30 0.66 23.10 19.7 459 5.1 56 7.7 2.18 Turbid

07/07/11 9:20 0.45 15.83 19.1 19.7 473 6.0 66 7.8 1.82 Turbid

07/21/11 8:15 0.37 13.05 26.1 23.9 532 4.9 58 7.7 1.77 Turbid

08/05/11 8:18 0.40 14.05 21.4 19.4 482 6.2 67 7.9 1.76 Turbid

08/18/11 8:28 0.40 13.99 18.0 17.5 455 6.7 70 8.1 1.81 Clear

09/01/11 8:20 0.49 17.31 20.7 17.5 465 6.5 68 7.8 1.87 Turbid

09/13/11 8:17 0.44 15.46 13.0 16.7 454 7.1 74 8.0 1.86 Clear

10/14/11 9:21 0.63 22.01 20.9 11.4 410 6.5 60 7.8 2.52 Clear

10/26/11 16:15 10.0 9.1 376 11.1 97 8.2 2.25 Clear

11/10/11 8:25 1.47 51.19 1.7 450 11.9 84 8.2 3.53 Turbid

Average 0.63 22.21 16.9 14.0 422 7.6 70 7.8 2.20

Maximum 1.47 51.19 26.3 23.9 532 12.4 102 8.2 3.53

Minimum 0.37 13.05 4.2 1.7 284 4.4 31 6.8 1.76

Note:   8/10/2010 DO recorded was 2.7, extremely low. 

In actuality if it was that low, Spring Cr. at Riddle Rd, there would have been a fish kill.

This date's DO data was not included in the average.
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[image: image12.emf]SWIMS STATION ID:  None

STREAM NAME:   Unnamed (south) tributary branch

LOCATION:   Approx. 100 feet upstream of mouth

MAP STATION:  #2

WBIC:  WBIC: 5033250

LAT/LONG:  43.30640 -89.53038

Date

Time 

(24 hr) Flow (m/s)

Flow 

(cfs)

Air 

Temp 

(Deg C)

Water 

Temp 

(Deg C)

Conductivity 

(

μ

s/cm)

DO 

(mg/L)

DO     

% PH

Gauge 

Height 

(feet) 

Water 

Clarity

04/13/10 11:00 0.05 1.77 14.3 10.8 519 14.8 135 8.0 1.19 Turbid

05/04/10 10:30 0.05 1.77 17.5 12.1 547 12.0 112 8.2 1.14 Clear

05/25/10 9:30 0.02 0.71 20.0 14.1 583 10.1 99 7.8 1.12 Clear

06/15/10 12:30 0.27 9.56 17.4 16.7 338 6.1 64 7.7 2.00 Turbid

06/30/10      10:35 0.03 1.20 20.8 13.2 552 11.2 108 8.1 1.18 Clear

07/13/10 11:10 0.03 0.89 22.2 15.0 586 10.2 101 8.0 1.12 Clear

07/29/10 11:14 0.06 2.2 20.0 15.6 601 10.0 101 7.9 1.98 Clear

08/10/10 10:45 0.04 1.57 23.0 16.4 593 8.3 84 7.7 1.62 Clear

08/23/10 11:10 0.02 0.75 23.4 16.1 594 9.6 100 7.7 1.18 Clear

09/07/10 10:39 0.05 1.92 15.7 13.3 563 10.1 96 8.0 1.23 Clear

09/24/10 10:39 0.04 1.70 12.7 14.2 581 12.1 118 7.8 1.26 Clear

10/05/10 10:30 0.03 1.16 12.0 9.5 512 11.7 103 8.0 1.20 Clear

10/19/10 10:23 0.04 1.50 8.5 8.6 499 12.9 110 7.9 1.23 Clear

11/04/10 8:35 0.04 1.60 6.9 8.1 490 10.1 86 8.1 1.23 Clear

03/16/11 11:55 9.5 6.9 431 14.7 121 7.9 1.20 Clear

03/30/11 11:35 0.04 1.45 8.5 6.9 456 13.7 113 8.1 2.00 Clear

04/13/11 10:35 0.07 2.42 13.5 10.0 504 15.3 136 8.0 1.17 Clear

05/10/11 10:35 0.06 2.2 22.2 13.4 547 14.2 137 7.8 1.25 Clear

05/26/11 9:00 0.07 2.73 11.1 9.6 472 11.7 103 7.9 1.62 Clear

06/08/11 10:30 0.03 1.32 22.9 15.9 609 10.1 102 7.8 1.15 Clear

06/22/11      10:30 0.05 2.04 19.3 15.1 576 10.0 100 7.8 1.29 Clear

07/07/11 12:45 0.04 1.64 22.5 15.3 608 10.1 101 7.7 1.22 Clear

07/21/11 9:00 0.03 1.22 24.1 16.1 607 9.4 96 7.9 1.20 Clear

08/05/11 8:49 0.03 1.16 22.1 14.1 567 10.2 100 7.9 1.16 Clear

08/18/11 9:03 0.03 1.04 18.9 12.7 551 10.2 97 8.0 1.16 Clear

09/01/11 8:50 0.04 1.25 21.3 13.7 565 9.9 95 7.7 1.16 Clear

09/13/11 8:49 0.04 1.29 14.3 13.0 554 10.0 96 8.0 1.18 Clear

10/14/11 9:58 0.05 1.52 12.5 10.5 525 11.2 100 7.8 1.50 Clear

10/26/11 16:32 7.1 10.4 512 11.3 101 8.0 1.30 Clear

11/10/11 9:28 0.09 2.75 5.5 760 12.7 120 8.0 2.27 Turbid

Average 0.05 1.87 16.7 12.4 547 11.1 104 7.9 1.35

Maximum 0.27 9.56 24.1 16.7 760 15.3 137 8.2 2.27

Minimum 0.02 0.71 6.9 5.5 338 6.1 64 7.7 1.12
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[image: image19.emf]SWIMS STATION ID:  None

STREAM NAME:   Unnamed (Bohlman East) tributary branch

LOCATION:   State public property off of Hwy. 60 access

MAP STATION:  #  3

WBIC:  1262300

LAT/LONG:  43.31792-89.52019

Date

Time 

(24 hr)

Flow 

(m/s)

Flow 

(cfs)

Air 

Temp 

(Deg C)

Water 

Temp 

(Deg C)

Conductivity 

(

μ

s/cm)

DO 

(mg/L)

DO     

% PH

Gauge 

Height 

(feet) 

Water 

Clarity

04/13/10 11:30 0.28 9.92 16.5 12.4 418 14.0 132 8.0 1.26 Clear

05/04/10 11:00 0.28 9.92 18.3 12.0 419 10.8 100 8.0 1.27

05/25/10 10:10 0.25 8.85 18.3 12.1 421 8.3 97 7.9 1.38 Clear

06/15/10 13:00 1.04 36.83 21.2 16.5 263 5.2 54 7.4 2.70 Turbid

06/30/10     11:00 0.18 6.55 20.9 12.3 421 12.0 112 8.1 1.78 Clear

07/13/10 11:40 0.18 6.42 22.2 13.4 433 11.3 108 8.0 1.86 Clear

07/29/10 11:40 0.17 5.99 23.6 13.8 451 11.2 108 7.9 1.86 Clear

08/10/10 11:30 0.18 6.39 27.3 13.8 451 10.3 100 7.7 1.86 Clear

08/23/10 12:19 0.20 7.04 23.5 14.2 549 11.3 110 8.2 1.76 Clear

09/07/10 11:07 0.24 8.39 13.5 12.1 428 10.1 94 8.0 1.73 Clear

09/24/10 11:03 0.22 7.80 12.5 12.7 436 12.2 116 7.8 1.70 Clear

10/05/10 10:57 0.24 8.58 9.8 9.5 395 11.4 100 8.0 1.61 Clear

10/19/10 10:45 0.25 8.95 7.9 8.8 386 12.3 106 8.0 1.59 Clear

11/04/10 10:00 0.21 7.57 5.2 8.6 384 9.7 84 8.3 1.60 Clear

03/16/11 12:30 12.7 8.6 369 12.9 111 7.9 1.35 Clear

03/30/11 12:00 0.20 7.29 8.0 9.0 383 13.2 114 8.0 2.50 Clear

04/13/11 10:45 0.29 10.44 18.5 10.8 398 14.3 130 8.1 1.23 Clear

05/10/11 11:20   21.0 13.8 436 13.6 132 7.9 1.26 Clear

05/26/11 9:40 0.31 11.14 10.7 9.8 393 11.2 100 7.9 1.37 Turbid

06/08/11 11:00 0.22 8.07 22.1 13.7 435 10.9 105 7.7 1.32 Turbid

06/22/11 11:00 0.28 10.3 21.0 13.2 434 10.8 103 7.9 1.46 Clear

07/07/11 12:00 0.22 8.12 25.0 13.5 434 12.1 116 7.6 1.38 Clear

07/21/11 9:30 0.22 7.97 25.5 13.7 434 11.7 113 7.9 1.60 Clear

08/05/11 9:18 0.2 7.24 22.7 12.3 421 12.1 113 7.9 1.72 Clear

08/18/11 9:50 0.22 8.04 20.7 11.8 414 12.0 111 7.9 1.81 Clear

09/01/11 9:20 0.22 7.97 22.8 12.3 421 10.9 102 8.1 1.80 Clear

09/13/11 9:16 0.2 7.08 14.6 11.6 411 10.9 100 7.9 1.78 Clear

10/14/11 10:24 0.24 8.52 9.4 10.1 563 10.8 96 7.9 1.69 Clear

10/26/11 16:55   6.3 10.2 398 11.9 106 8.0 1.64 Clear

11/10/11 7:46 0.35 12.32 6.5 630 11.2 91 8.0 1.78 Clear

Average 0.26 9.40 17.3 11.8 428 11.4 105 7.9 1.66

Maximum 1.04 36.83 27.3 16.5 630 14.3 132 8.3 2.70

Minimum 0.17 5.99 5.2 6.5 263 5.2 54 7.4 1.23

5/10/2011 Could not collect flows on 5/10/11 due to meter malfunction
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[image: image26.emf]SWIMS STATION ID:  None

STREAM NAME:   Spring Creek

LOCATION:   Elizabeth Street STP

MAP STATION:  #4

WBIC:  1261900

LAT/LONG:  43.32095 - 89.53143

Date

Time 

(24 hr)

Flow 

(m/s)

Flow 

(cfs)

Air 

Temp 

(Deg C)

Water 

Temp 

(Deg C)

Conductivity 

(

μ

s/cm)

DO 

(mg/L)

DO     

% PH

Gauge 

Height 

(feet) 

Water 

Clarity

04/13/10 13:00 1.13 40.02 14.2 11.4 408 13.8 126 8.1 1.88 Turbid

05/04/10 11:30 0.90 31.88 25.4 12.8 428 11.4 107 8.1 1.80 Turbid

05/25/10 10:45 0.87 30.81 21.8 16.4 483 9.1 94 7.9 1.78 Turbid

06/15/10 14:00 0.00 0.00 17.6 16.4 298 7.1 72 7.7 NA Turbid

06/30/10     11:30 0.95 33.68 22.9 15.7 452 10.9 110 8.1 1.88 Turbid

07/13/10 12:25 0.77 27.39 25.2 17.2 474 10.2 106 8.1 1.78 Turbid

07/29/10 13:26 0.91 32.31 28.7 18.8 498 10.0 107 8.0 1.86 Turbid

08/10/10 13:05 1.35 47.70 36.4 20.3 459 8.0 89 7.8 2.46 Turbid

08/23/10 12:40 0.83 29.42 18.2 555 10.2 107 8.3 1.90 Clear

09/07/10 13:05 0.96 34.17 13.7 14.5 447 9.9 97 8.1 1.87 Clear

09/24/10 13:11 0.92 32.72 13.6 15.8 470 12.1 122 8.0 1.89 Clear

10/05/10 12:49 0.99 35.23 11.6 10.0 402 12.1 107 8.1 1.80 Clear

10/19/10 11:18 0.91 32.47 8.6 8.8 387 12.8 111 8.1 1.84 Clear

11/04/10 10:30 1.03 36.78 6.9 8.0 377 10.2 86 8.3 1.90 Turbid

03/16/11 12:50 12.2 6.7 339 13.0 106 8.0 2.20 Turbid

03/30/11 14:00 0.83 29.69 14.3 8.3 378 13.2 113 8.2 1.94 Turbid

04/13/11 11:45 1.16 41.45 18.5 10.9 401 13.2 119 7.9 1.86 Turbid

05/10/11 12:00 21.4 16.0 447 14.1 145 7.8 1.96 Clear

05/26/11 10:30 1.54 54.89 10.7 10.1 330 10.3 92 7.8 2.46 Turbid

06/08/11 11:30 0.72 25.56 23.8 17.5 482 9.7 102 7.9 1.72 Turbid

06/22/11 11:28 1.15 40.79 19.6 17.2 468 9.1 94 7.9 2.00 Turbid

07/07/11 10:00 0.91 32.36 19.5 16.4 467 10.3 106 7.9 1.75 Turbid

07/21/11 9:50 0.68 24.05 24.0 19.3 507 10.0 108 7.8 1.72 Turbid

08/05/11 9:48 0.75 26.65 21.6 16.5 473 10.8 111 7.4 1.74 Turbid

08/18/11 10:46 0.85 30.3 21.3 15.5 457 11.0 110 7.8 1.78 Turbid

09/01/11 9:57 0.88 31.41 24.2 15.7 462 10.4 105 8.0 1.76 Turbid

09/13/11 9:48 0.83 29.66 13.9 14.7 450 10.4 103 8.0 1.70 Turbid

10/14/11 10:53 1.13 40.45 11.2 11.3 421 10.4 95 7.9 2.10 Turbid

10/26/11 17:06 6.4 9.7 395 11.3 99 8.0 1.90 Turbid

11/10/11 10:55 2.1 75.05 3.5 580 13.1 97 8.1 2.92 Turbid

Average 0.96 34.33 18.2 13.8 440 10.9 105 8.0 1.94

Maximum 2.10 75.05 36.4 20.3 580 14.1 145 8.3 2.92

Minimum 0.00 0.00 6.4 3.5 298 7.1 72 7.4 1.70

5/10/2011 Could not collect flow data on 5/10/11 due to meter malfunction.

Water level still within the steam banks staff gage under water unable to read.

N/A - not available
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[image: image33.emf]SWIMS STATION ID:  10011031

STREAM NAME:   Spring Creek

LOCATION:   CTH. J Downstream of Bridge

MAP STATION:  #5

WBIC:  1261900

LAT/LONG:  43.32826 - 89.53796

Date

Time 

(24 hr)

Flow 

(m/s)

Flow 

(cfs)

Air 

Temp 

(Deg C)

Water 

Temp 

(Deg C)

Conductivity 

(

μ

s/cm)

DO 

(mg/L)

DO     

% PH

Gauge 

Height 

(feet) 

Water 

Clarity

04/13/10 15:40 1.39 49.23 18.3 12.6 434 13.7 129 8.1 1.24 Clear

05/04/10 12:00 1.23 43.56 21.2 13.2 446 11.3 108 8.2 Clear

05/25/10 11:15 1.20 42.50 21.3 16.2 488 9.9 101 7.9 1.38 Clear

06/15/10 14:20 2.37 83.94 17.0 16.4 280 7.1 73 7.7 3.46 Turbid

06/30/10 11:50 1.11 39.32 22.2 16.0 474 11.3 114 8.2 1.82 Clear

07/13/10 13:00 0.83 29.55 24.3 17.3 498 11.1 116 8.1 1.64 Clear

07/29/10 12:59 1.08 38.11 29.3 18.6 513 10.3 110 8.1 1.40 Clear

08/10/10 12:30 1.53 54.27 31.4 19.8 472 8.4 92 7.9 1.66 Clear

08/23/10 13:00 1.32 46.57 18.3 575 10.1 108 8.1 1.30 Clear

09/07/10 12:40 1.04 36.86 13.9 14.7 468 10.2 100 8.1 1.30 Clear

09/24/10 12:30 1.01 35.89 16.2 15.8 493 11.8 119 8.0 1.31 Clear

10/05/10 12:17 1.13 39.99 10.5 10.0 413 12.5 111 8.1 1.26 Clear

10/19/10 12:29 1.11 39.18 9.6 9.4 403 13.8 121 8.1 1.27 Clear

11/04/10 12:16 0.87 30.88 7.0 8.1 389 10.5 89 8.3 1.28 Clear

03/16/11 1:10 12.2 7.0 351 13.5 112 8.1 1.36 Turbid

03/30/11 13:35 0.90 31.89 11.4 8.1 387 14.2 121 8.2 1.21 Clear

04/13/11 12:45 1.23 43.65 18.9 11.5 424 13.8 127 8.0 1.19 Clear

05/10/11 12:30 21.4 16.1 462 14.5 148 7.9 1.26 Clear

05/26/11 11:10 1.95 69.36 21.7 10.5 343 10.8 98 7.8 1.60 Turbid

06/08/11 12:10 1.2 42.56 23.7 17.9 505 9.8 103 7.9 1.34 Clear

06/22/11 12:02 1.25 44.35 22.6 17.4 486 9.3 97 7.8 1.58 clear

07/07/11 10:40 1.1 39.03 22.7 16.8 490 10.8 112 7.7 1.48 Clear

07/21/11 10:23 1.16 41.15 24.9 19.5 523 10.2 111 7.6 1.51 Turbid

08/05/11 10:25 1.02 36.25 27.1 16.7 487 11.1 114 7.7 1.46 Clear

08/18/11 11:20 1.07 38.10 30.3 15.8 472 11.3 114 8.1 1.40 Clear

09/01/11 10:35 1.03 36.70 23.9 15.9 475 10.6 108 7.8 1.32 Clear

09/13/11 10:17 0.99 35.16 15.9 14.9 465 10.3 102 7.2 1.22 Clear

10/14/11 11:24 1.37 48.77 12.0 11.6 446 10.4 96 8.0 1.36 Clear

10/26/11 17:16 42.95 5.7 9.9 404 11.8 104 8.1 1.27 Clear

11/10/11 10:05 6.68 88.71 3.5 550 13.5 107 8.2 1.98 Turbid

Average 1.41 44.59 19.2 14.0 454 11.3 109 8.0 1.48

Maximum 6.68 88.71 31.4 19.8 575 14.5 148 8.3 3.46

Minimum 0.83 29.55 5.7 3.5 280 7.1 73 7.2 1.19

5/10/2011 Could not collect flow data on 5/10/2011 due to meter malfunction
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Water Temperature

Spring Creek is listed as a natural community cool-cold transition headwater, while the south tributary and Bohlman Branch are cold headwater streams.  The thermal criteria set forth in state standards for cold water streams lists the maximum instantaneous temperature as <25 degrees Celsius, while the cool water maximum instantaneous temperature criteria is 25-28 degrees Celsius.   Average water temperatures were well below the thermal criteria for Spring Creek and its tributaries, and within the preferred temperature range for trout.  Maximum temperatures at all sites were below the thermal criteria.  The highest water temperature of 23.9 occurred at Site 1 (Riddle Road) above the City of Lodi.  Air temperatures on this date were also the highest documented over the entire sampling period.  

Water Temperatures Spring Creek Watershed 2010-2011

	Site
	Water Temp Ave.
	Water Temp Max.

	1
	14.0
	23.9

	2
	12.4
	16.7

	3
	11.8
	16.5

	4
	13.8
	20.3

	5
	14.0
	19.8


Dissolved Oxygen
Spring Creek is classified as a trout stream, and state standards are set in place for these streams in order to maintain a coldwater fish community.  The criteria for dissolved oxygen shall not be artificially lowered to less than 6 mg/l, except during the spawning period for trout when it must not be lowered to less than 7 mg/l.  Average oxygen levels at all sites were well above the 6 mg/l standard.  Yet sites 1 (Riddle Road) and 3 (Bohlman Branch) had minimum oxygen levels below the standard.  In the case of Bohlman Branch, there was only one value over the two season sampling period where oxygen was below 6.0, but Riddle Road, had seven sampling events where oxygen was lower than the standard.  The DNR requires at least a minimum of three days of continuous oxygen measurement, over a 3 year period in July or August in order to show a stream is not meeting the standards.  However the low oxygen at Riddle Road may be used to trigger further dissolved oxygen studies by WDNR water resources biologists who have equipment necessary to sample continuously.

	


Dissolved Oxygen (mg/l) Spring Creek Watershed 2010-2011

	Site
	Average DO
	Minimum DO

	1
	7.6
	4.4

	2
	11.1
	6.1

	3
	11.4
	5.2

	4
	10.9
	7.1

	5
	11.3
	7.1


To further investigate readings of low dissolved oxygen at Site 1 (Riddle Road) above the City of Lodi, we used the gage heights collected for Riddle Road, and graphed it against the dissolved oxygen for the sampling period with the lowest oxygen levels.   When rain falls, stream gage height readings rise, and during dry periods stream gage height readings fall or are lower. The graph indicates that the lowest dissolved oxygen levels occurred during the peaks in gage heights, or during those periods when rainfall increased storm water runoff to the stream, which results in lower than normal oxygen levels at Riddle Road, and a single low oxygen reading from the south branch tributary.  Once the water moves downstream from Riddle Road, both stream gradient, and flow increases, and the stream has a chance to re-oxygenate.  For example, at Site 1, Riddle Road flows over the two year period averaged 22.21 cubic feet per second (cfs), while at Site 3 Elizabeth St. at the Lodi Sewage Treatment facility flows averaged 34.33 cfs; and at Site 5 CTH. J below the City, flows were highest at 44.59 cfs. The long stretches of rock riffles that exist at sites 3 and 5 re-oxygenate the water once it moves past Riddle Road.  

[image: image40.emf]Oxygen vs. Gage Height Spring Creek Riddle Rd. 
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pH and Conductivity

Spring Creek and the tributary streams had pH readings that fell within acceptable levels ranging from 7.8 to 8.0, indicating neutral or nearly so, pH levels.  pH is a measure of how acidic or basic the water is in a stream or lake.  For example, streams in Europe where industry is high, have very low pH readings, which means they are high in acid from acid rain.  Streams with a pH of lower than 5.0, can be lethally toxic to most aquatic animals.  Spring Creek and both tributaries had fairly high conductivity, and judging from the low water temperatures found at all sites, it indicates that there is good groundwater flow.  Conductivity can tell us a lot about the nature of a stream.  High conductivity readings typically mean more groundwater inputs than streams with low conductivity readings which are dominated by precipitation.  All sites had fairly similar average conductivity readings, except for site 2 or the south branch tributary.  This site also had the greatest range of conductivity, and the highest reading at 760.  Since conductivity is also influenced by anthropogenic sources like road salts in winter, urban storm water or agricultural runoff.  The data suggests that the south branch tributary has more inputs from agricultural runoff than the other sites, since the area has little urban development.    
	Site
	pH Average
	Conductivity Average
	Conductivity Range

	1
	7.8
	422
	284-532

	2
	7.9
	547
	338-760

	3
	7.9
	428
	427-630

	4
	8.0
	440
	298-580

	5
	8.0
	454
	280-575


Rating curves
Rating curves graph the staff gauge readings versus the flow in meters/second and are included after the water quality graphs for each location.  An explanation of these graphs is included for each site below:
The West Branch rating curve is filing in nicely.  Samples will need to be taken at depths above 2.5 feet to strengthen the curve.

The South Branch rating curve is limited and will need more samples at staff gauge readings over 1.3 feet.

The Bohlman Branch rating curve is confounding and will be looked at in greater detail.  Impacts from vegetation and/or inconsistencies in equipment and/or in consistencies in sampling protocol could be impacting what appears to be a negative correlation between staff gauge height and discharge.

The Elizabeth Street rating curve is filling in nicely and will need more readings over 2 feet.

The County J rating curve will need to have more samples at all staff gauge readings over 1.5 feet.
Water Action Volunteer data

The Water Action Volunteers (WAV) collected valuable water quality information and aquatic habitat and macroinvertebrate data at three of the five sampling locations in 2010 and 2011.  The data collected by the volunteers augments water quality monitoring being done as part of the grant, and the water quality data are included in the table below.  
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Station Location Date Time

D.O. 

mg/L

D.O. 

% 

sat.

Transpar

ency 

(NTUs)

Water 

Temp 

Deg. 

C

Stream 

Flow

Spring Creek at Hwy J Meadow 16-May-09 7:45 11 105 24 12 74.9

Spring Creek at Hwy J Meadow 21-Jun-09 7:30 10 109 21 18 68.2

Spring Creek at Hwy J Meadow 18-Jul-09 9:15 11.5 115 9 14 58.9

Spring Creek at Hwy J Meadow 15-Aug-09 8:45 12 125 9 16 52.6

Spring Creek at Hwy J Meadow 13-Sep-09 9:00 11.5 112 9 13 44.2

Spring Creek at Hwy J Meadow 17-Oct-09 9:00 11.597.5 9 7 39.9

Spring Creek at Hwy J Meadow 08-Nov-09 9:15 13 113 9 8 45.2

Spring Creek at Hwy J Meadow 14-Mar-10 9:15 1188.6 10 5 139.7

Spring Creek at Hwy J Meadow 22-Apr-10 9:00 1091.2 21 10 87.1

Spring Creek at Hwy J Meadow 16-May-10 9:00 11.5 107 9 11 60.2

Spring Creek at Hwy J Meadow 20-Jun-10 11:00 10 104 9 16 66.2

Spring Creek at Hwy J Meadow 17-Jul-10 8:45 780.8 13 21 83.1

Spring Creek at Hwy J Meadow 18-Sep-10 9:00 9.594.9 9 14 69.2

Spring Creek at Hwy J Meadow 24-Sep-10 8:45 9.588.7 9 11 70.1

Spring Creek at Hwy J Meadow 12-Mar-11 8:45 13.5 109 14 5 58.1

Spring Creek at Hwy J Meadow 16-Apr-11 9:15 976.3 9 7 57.9

Bohlman Branch 14-May-09 9:00 10.5 103 241 13.3 62

Bohlman Branch 24-Jun-09 9:00 6.565.5 13 14.4 28.4

Bohlman Branch 23-Jul-09 14:00 10 101 9 14.4 38.8

Spring Creek West upstream of Riddle Rd 29-Jun-10 8:30 4.544.2 9 13.3 2.9

Spring Creek West upstream of Riddle Rd 09-Sep-10 10:30 11 108 9 13.3 10.2

Spring Creek West upstream of Riddle Rd 12-Oct-10 10:00 5.552.8 9 12.2 3.2

Spring Creek West upstream of Riddle Rd 27-Jul-11 8:00 9 20

Spring Creek West upstream of Riddle Rd 24-Aug-11 8:30 8.594.3 9 19

Spring Creek West upstream of Riddle Rd 10-Sep-11 9:00 872.9 9 10

Bohlman Branch 14-May-09 11:00 986.3 241 12.2

Bohlman Branch 24-Jun-09 11:00 7.573.7 9 13.3

Bohlman Branch 23-Jul-09 15:00 10.5 106 9 14.4

Bohlman Branch at STH 60 29-Jun-10 9:30 438.9 9 12.8

Bohlman Branch at STH 60 09-Sep-10 11:00 5.551.4 9 11.1

Bohlman Branch at STH 60 12-Oct-10 11:00 874.8 9 11.1

Bohlman Branch at STH 60 27-Jul-11 8:30 9 12

Bohlman Branch at STH 60 20-Aug-11 8:00 11 103 9 11

Bohlman Branch at STH 60 10-Sep-11 7:30 8.5 83 9 13


An analysis of the WAV data in the above table is contained in this section.  The Water Action Volunteers worked in teams and collected water quality data at three locations in 2010 and 2011 including the West Branch, Bohlman Branch and County J.  The WAV monitors collected water temperature with a thermometer and the dissolved oxygen with a Hach dissolved oxygen kit.   Two of the six samples taken on the West Branch had low dissolved oxygen levels (below the standard of 7 parts per million (ppm)) and low dissolved oxygen percent saturation.  Of the twelve samples collected on the Bohlman Branch, three of them had dissolved oxygen levels below the 7 ppm standard and low dissolved oxygen percent saturation.  At the County J site, all the dissolved oxygen levels were above the 7 ppm standard and were near or over 100 % saturation for dissolved oxygen. 
Grant funding and project match

Table 2 provides a summary of the funds expended for the watershed grant.  The total amount awarded for the grant was $5241 and was spent on the project from July 1, 2008 until December 31, 2011.  Table 2 lists by date the amount of the expenditure and items or materials purchased.  The table also lists the expenditures that were spent as part of the state share grant compared with expenditures that were used as local match.  A total of $816.72 was used as local match in terms of materials purchased with an additional $5955.90 that was attributed to donated labor.  The donated labor worksheets were filled out for each volunteer who spent time on the grant project and the worksheets are included at the end of this report.  The total amount used as a local mach for the river planning grant (RP-157-09) was $6772.62.  
[image: image42.emf]TABLE 2:  FRIENDS OF SCENIC LODI VALLEY RIVER GRANT (RP-157-09)

USE OF GRANT MONIES

STATE LOCAL

DATE CHK # PAYEE PURPOSE  SHARE  SHARE

02/16/09 1424 FORESTRY SUPPLY LEVEL LOGGERS(4) COMM PKG $2,619.50

02/18/09 1425 SCHOOL DIST OF LODI ROOM RENTAL 25.00

02/26/09 1427 BEN MEADOWS

TRANSPARENCY TUBE, 

THERMOMETER, MSRG TAPE(3EA) 278.09

04/25/09 1435 WARDS AQUATIC NET D FRAME (3) 171.75

05/06/09 1436 HATCH COMPANY TEST DIS OX-2 (2) 124.05

11/06/09 1444 ALLISON SEATON

WAVE SUPPLIES & FOOD FOR 

TRAINEES 54.86 193.00

02/15/10 1452 TROUT ULTD DUES 35.00

03/08/10 1454 RON MARTIN LEVEL LOGGER & STR GAGE(5) 949.59

04/12/10 1459 RON MARTIN WADERS 129.99

04/12/10 1459 RON MARTIN HARDWARE 280.45

08/09/10 1471 RON MARTIN REIMB FOOD & MISC EXP 58.56

09/13/10 1473 PHILIP EMMLING MILEAGE REIMB 100.00

09/13/10 1474 RON MARTIN Batteries, UPS, food 35.82 33.43

10/04/10 1478 PHILIP EMMLING REPAIR DATA LOGGER 79.11

11/08/10 1481 RON MARTIN REIMB FOOD & MISC EXP 37.83

12/30/10 1486 WATER & ENV ANAL LAB LEVEL LOGGERS 2 MOS 45.00

03/13/11 1491 TROUT ULTD DUES 35.00

03/14/11 1493 KOLTES DO IT CENTER WIRE 7.25

04/11/11 1497 RON MARTIN BATTERIES, DATALOGGER, REPAIRS 391.92 10.88

08/08/11 1511 RON MARTIN PK RENT, BATTERIES, SUPPLIES 85.86 120.60

09/19/11 1513 SWOFFER INST REPAIR MODEL 2100 21.51

11/14/11 1552 RON MARTIN PARTS, FOOD 133.67

TOTALS $5,241.00 $816.72


A summary of the donated labor for each volunteer is listed below in Table 3. 
[image: image43.emf]Table 3:  Summary of Donated Labor

Volunteer's Name Hours Worked Hourly Rate Total Amount

Ron Martin 100.25 $30.00 $3,007.50

Allison Seaton 97.00 $12.00 $1,164.00

Bill Welch 14.00 $12.00 $168.00

Jody Thistle 27.50 $12.00 $330.00

Don Thistle 40.00 $12.00 $480.00

Tom & Sally Gawle 66.00 $12.00 $792.00

Donna Melchoir 1.20 $12.00 $14.40

Totals 345.95 $5,955.90


Future activities on Spring Creek

In May 2010, at the request of the FSLV, the Columbia County LWCD submitted a river grant application to the DNR to continue the water quality study on Spring Creek.  In August, 2010, the Columbia County LWCD was awarded two river grants for Spring Creek, one for 2011 and one for 2012.  The funding from these two grants was utilized to increase the sampling efforts in Spring Creek in 2011.  The flow and water quality monitoring was conducted weekly in 2011 from April through early November instead of bi-weekly as was done in 2010.  In addition, water quality samples were taken at the five sampling locations shown in Figure 1 and they were analyzed for a range of parameters.  Sediment samples were also collected once in 2011 at each site and analyzed for metals and a number of other parameters.  In 2012, sampling will continue on Spring Creek and its tributaries at the same level as in 2011.  At the end of 2012, a final report will be prepared on the Spring Creek sampling.  An evaluation will also be conducted on the level loggers to determine if they should be installed again in 2013 and subsequent years.
The FSLV plans on sharing the results of this watershed study and future study results  with the local elected officials and the Lodi community.  
The Spring Creek watershed study is part of a longer term approach to improve the water quality in Spring Creek and its tributaries. 
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