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Appendix A 

Lake Owasso Homeowners’ Surveys and Responses 

 



Dear Resident,  

We are requesting your opinion.  Please complete and return the enclosed survey by 
April 12, 2007 or go on-line and fill out the survey electronically at www.glwmo.org. 
  
The Board of the Grass Lake Water Management Organization (GLWMO), a joint 
powers organization comprised of representatives from Shoreview and Roseville, is 
undertaking a Water Quality Management Study for Lake Owasso. The GLWMO is 
studying the lake to identify the causes of recent changes in water quality and to identify 
current uses and user perceptions. Part of the work associated with the Lake Owasso 
Study includes the enclosed Lake User Survey to help assess Lake Owasso users' 
perceptions regarding the use and condition of the lake.  
  

The survey is being mailed to property owners on and near Lake Owasso. It is also available at Shoreview and 
Roseville City Hall Offices and on-line at www.glwmo.org.  The idea is to be as inclusive and broad-based as 
possible with regard to getting input from the public.    
  
Survey results will be made available at the Shoreview and Roseville City Hall Offices and on the Grass Lake 
WMO website (www.glwmo.org) by April 27, 2007.  
 
Thank You,  
 
 
Grass Lake Water Management Organization  
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
1. Are you a Lake Owasso lakeshore or deeded access resident?   

� Yes.  Number of years:  _____ � No. Please indicate your zip code: ____________ 
 

2. In the last 12 months, how have you used Lake Owasso? (check all that apply) 
Fishing: Boating: Sports: Viewing Nature: 
� On ice � Pontoon � Water Skiing � Wildlife 
� From shore � Bass boat � Jet skiing � Scenic 
� From a dock � Runabout � Swimming  
� From a boat � Sail boat � Canoe/kayaking  
 
� Other (specify) ___________________________________________________________________ 
 
a. How often during the past 12 months have you used the lake for recreation? _________________ 

______________________________________________________________________________ 
 
3. Do aquatic plants in Lake Owasso interfere with your enjoyment of the lake? 

� Yes � No     � Sometimes 
 

a. Please circle those activities listed in #2 above that are most affected by aquatic plants. 
 

b. Over the last years, would you describe this interference as:  
        � Worse   � Better               � Unchanged? 
 
 

 

4. In the last 12 months, which aquatic plants do you feel are most problematic to your personal use of 
Lake Owasso? (check all that apply) 
 

� Coontail � White Water Lily � Filamentous Green Algae 
    (2% of actual size)      (10% of actual size)      (Scum) (Actual size) 
 
 
 
 
 
 
 
 

 
 
� Curlyleaf Pondweed � Northern Water Milfoil � Eurasian Water Milfoil 
    (10% of actual size)      (25% of actual size)      (25% of actual size) 
 
 
 
 
 
 
 
 
 
 
� Elodea � Cattail � Purple Loosestrife 
    (25% of actual size)      (2% of actual size)      (5% of actual size) 
 
 
 
 
 
 
 
 
 
 
� Duck Weed � Reed Canary Grass  
    (2 x actual size)      (50% of actual size)  
 
 
 
 
 
  

 
 

 
 
� Others (specify) ___________________________________________________________________ 

 
a. Please circle any aquatic plants in the list above that you feel are beneficial to your enjoyment of the 

lake, its wetlands and wildlife.  Others (specify) _________________________________________ 
 



5. From your observations over the last two years, how would you describe the clarity of water in the 
open areas of Lake Owasso? (select one) 

� Clearer  � Murkier   � About the same overall 
 

a. Check here if you are a former or current volunteer monitor of water clarity:  � 
 

b. Which activity, if any, does water clarity impact for you? 
 �   None   � Specify_________________________________________ 

 
6. In your opinion, during which summer month does Lake Owasso have the worst water clarity?  

(select one) 
� May � July � September 
� June � August 

 
7. In your opinion, what are the top 3 most important criteria for a quality lake? 

� Stable water levels � Water clarity � Diverse native aquatic plants 
� Fish, variety and/or quantity � Wildlife, variety and/or quantity � No invasive (non-native)  
       aquatic plants 
� Other __________________________________________________________ 
 

8. Have you noticed a change in Lake Owasso’s fishery over the last 10 years? 
� Yes � No   � I do not fish in Lake Owasso  

 If yes, specify_____________________________________________________ 
 

9. Have you noticed any of the following relative the fish population in Lake Owasso? (check all that 
apply) 
 � Large numbers of small sunfish or bluegills 
 � Large rough fish populations such as carp 
 � Low predator fish (northern, bass, etc.) population 

 
 
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
FOR LAKESHORE AND DEEDED ACCESS RESIDENTS ONLY: 
 
10. What aquatic plant control methods do you support on Lake Owasso? 

� Chemical    � Mechanical   �  None   � Other___________  
 
11. What do you do to help decrease phosphorous and sediments in the lake? (check all that apply) 

� Maintain a shoreline buffer (non-mown) 
� Keep leaves, grass clippings and chemicals off your street, driveway, and sidewalks 
� Direct downspouts onto lawn or garden 
� Use rain barrels to collect roof runoff 
� Use phosphorous-free or no fertilizer 
� Other (specify) _____________________________________________________________________ 

 
 
 

(PLEASE NOTE: All survey results will be tallied anonymously, regardless of contact information provided.) 
 
To return this survey, simply refold the paper with the Grass Lake Water Management Organization address on 
the outside fold and secure the edge with tape where indicated. 
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•• Survey Conducted by GLWMOSurvey Conducted by GLWMO

–– By mail and internetBy mail and internet

•• Survey Dates : March 15 Survey Dates : March 15 –– April 16April 16

•• Number of Respondents: (188 total)Number of Respondents: (188 total)

–– Mailed back surveys Mailed back surveys –– 148148

–– Internet surveys Internet surveys –– 4040

–– Lakeshore/Deeded Access Lakeshore/Deeded Access –– 141141

–– NonNon--Resident Resident –– 4747



Lake Owasso Water Quality Lake Owasso Water Quality 

(through 2006)(through 2006)



Q1:  Are you a lakeshore or deeded access resident?Q1:  Are you a lakeshore or deeded access resident?
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Q1:  How long have you been a Q1:  How long have you been a lakshorelakshore or deeded access or deeded access 

resident?resident?
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Q2:  In the past 12 months, how have you used Lake Owasso?Q2:  In the past 12 months, how have you used Lake Owasso?
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Q2:  In the past 12 months, how have you used Lake Owasso?Q2:  In the past 12 months, how have you used Lake Owasso?

•Other uses included:  

•tubing, 

•ice skating, 

•cross-country skiing, 

•walking (on the ice in the winter), 

•paddle boating, 

•scuba diving, 

•snowmobiling, and 

•windsurfing



Q2a:  How often in the past 12 months have you used Lake Q2a:  How often in the past 12 months have you used Lake 

Owasso for recreation?Owasso for recreation?
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Q3:  Do aquatic plants interfere with your enjoyment of Lake Q3:  Do aquatic plants interfere with your enjoyment of Lake 

Owasso?Owasso?

Lakeshore or Deeded Access Residents
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Q3a:  Activities most affected by aquatic plants?Q3a:  Activities most affected by aquatic plants?
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Q3b:  How has aquatic plant interference changed over the past Q3b:  How has aquatic plant interference changed over the past 

years?years?

Lakeshore or Deeded Access Residents
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Q4:  Which plants are most problematic to personal use of Lake Q4:  Which plants are most problematic to personal use of Lake 

Owasso?Owasso?
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Q4a:  Which plants are most beneficial to personal use of Lake Q4a:  Which plants are most beneficial to personal use of Lake 

Owasso?Owasso?

All Respondents

White Water Lily

Cattail

Reed Canary Grass

Other (specify)

Duck Weed

Northern Water Milfoil

Coontail

Elodea

Eurasian Water Milfoil

Filamentous Green 

Algae (scum)

Purple Loosestrife

0 10 20 30 40 50 60 70 80 90 100

% of Respondents

87TOTAL

23Non-Resident

64Lakeshore or 
Deeded Access 
Resident

Number of 
Respondents



Q5:  How would you describe the clarity of Lake Owasso over the Q5:  How would you describe the clarity of Lake Owasso over the 

past 2 years?past 2 years?
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Q5a:  Which activity does water clarity impact for you?Q5a:  Which activity does water clarity impact for you?
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Q6:  Which month does Lake Owasso have the worst water Q6:  Which month does Lake Owasso have the worst water 

clarity?clarity?
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Q7:  What are the most important  criteria for the quality of thQ7:  What are the most important  criteria for the quality of the e 

lake?lake?
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Q8:  Have you noticed a change in Lake OwassoQ8:  Have you noticed a change in Lake Owasso’’s fishery over the s fishery over the 

last 10 years?last 10 years?
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Q8:  Have you noticed a change in Lake OwassoQ8:  Have you noticed a change in Lake Owasso’’s fishery over the s fishery over the 

last 10 years?last 10 years?

In general, the comment with regards to change in the fishery 

is that there are smaller and fewer fish.



Q9:  Have you noticed any of the following relative to the fish Q9:  Have you noticed any of the following relative to the fish 

population in Lake Owasso?population in Lake Owasso?

All Respondents

0

10

20

30

40

50

60

70

80

90

100

Large numbers of small

sunfish or bluegills

Large rough fish

populations such as

carp

Low predator fish

(northern, bass, etc.)

population

Fishery Characteristics

%
 o

f 
R

e
s
p

o
n

d
e
n

ts 86TOTAL

14Non-Resident

72Lakeshore or 
Deeded Access 
Resident

Number of 
Respondents



Q10:  What aquatic plant control method do you support for Lake Q10:  What aquatic plant control method do you support for Lake 

Owasso?Owasso?
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Q11:  What do you do to help decrease phosphorus and Q11:  What do you do to help decrease phosphorus and 

sediments to the lakes?sediments to the lakes?
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General comments:General comments:

•Sounds like there might be swimmer’s itch

•There was a fishkill in Aug/Sept 2006

•Water levels are dropping

•Lake is filling in (could be the same as above? – JAK2)

•White water lily is taking over the lake (again, could be the result of above-

JAK2)

•“They used to pump water into the lake on the north end.  

A number of years ago the of supplemental water into the lake was stopped.  

The timing coincides with the WQ concerns.  Maybe restart pumps.”

•Several mention eliminating direct discharges around the lake





Q4:  Which plants are most problematic to personal use of Lake Q4:  Which plants are most problematic to personal use of Lake 

Owasso?Owasso?
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Q9:  Have you noticed any of the following relative to the fish Q9:  Have you noticed any of the following relative to the fish 

population in Lake Owasso?population in Lake Owasso?
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Q6:  Which month does Lake Owasso have the worst water Q6:  Which month does Lake Owasso have the worst water 

clarity?clarity?
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Q4a:  Which plants are most beneficial to personal use of Lake Q4a:  Which plants are most beneficial to personal use of Lake 

Owasso?Owasso?
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Appendix B 

Lake Owasso Outlet Plans 

 

 







 

Appendix C 

2007 Discharge Survey 

 

 



P:\Mpls\23 MN\62\2362946\WorkFiles\Discharge_Locations\Discharge_Summary.doc 

Roseville Discharges to Lake Owasso 
City-Owned Discharges 
ID Comments 
1 Outlet of Central Park Pond East 
2 Discharge on West side of Bay  
3 18 in RCP 
8 18 in RCP 
9 18 in CMP 
13 12 in RCP 
14 12 in RCP 
15 12 in RCP 
18 15 in RCP 
19 15 in RCP 
20 36 RCP 
21 12 in CMP 
24 18 in HDPE 
32 18 in HDPE 
33 12 in RCP 
34 Outlet of Sed Ponds 1 & 2 Constructed in 

Oct 2006 along S. Owasso Blvd 
Privately-Owned Discharges 
ID Comments 
4 4 in  
5 6 in HDPE 
6 4 in HDPE 
7 12 in CMP 
10 4 in  
11 4 in PVC 
12 12 in HDPE 
16 6 in PVC 
17 4 in HDPE 
22 3 in 
23 4 in PVC 
25 6 in PVC 
26 4 in HDPE 
27 12 in CMP 
28 4 in PVC 
29 4 in PVC 
30 15 in CMP 
31 6 in PVC 
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Shoreview - Private Drains to Lake Owasso 
 

 
ID37:  3137 Woodbrigde Street – 8” flexible plastic 
 
NO PHOTO 
ID36:  206 East Owasso Lane – 8” PVC 
 

 
ID41:  212 East Owasso Lane – 2 – 6” flexible plastic 
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ID55:  454 West Horseshoe Drive – 4” flexible plastic 
 

 
ID42:  458 West Horseshoe Drive – 4” PVC drains into 4” flexible plastic 
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ID43:  3320 Owasso Heights Road – 2 – 8” PVC pipes and 1 – 4” flexible plastic pipe 
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ID44:  3288 Owasso Heights Road – 4” flexible plastic pipe and 2” PVC 
 

 
ID45:  3270 Owasso Heights Road – 2” PVC 
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ID46:  3240 Owasso Heights Road – 6” PVC and roof drain downspout 
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ID47:  3216/3212 West Owasso Blvd. – 3 – 8” flexible plastic pipes 
 

 
ID54:  3212/3210 West Owasso Blvd. – 8” flexible plastic pipe 
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ID48:  3210/3206 West Owasso Blvd. – 4” flexible plastic pipe 
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ID49:  3198 West Owasso Blvd. – 2 – 4” flexible plastic pipes with some inlets in the 
yard 
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ID51:  3192 West Owasso Blvd. – 8” flexible plastic pipe 
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Shoreview City/County-Owned Outlets into Lake 
Owasso 
 

 
ID36:  6-4-7 010 – Inlet at 206 Woodbridge Street 
 

 
ID36:  6-4-7 011 – Outlet at 206 Woodbridge Street 
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ID38:  6-6-7 001 – Outlet for as-built 372.  Owasso Blvd. N near Kent Street 
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ID53:  6-6-7 002 – As-built 441 toward lake 
 

 
ID53:  6-6-7 003 – As-built 441 toward Owasso Blvd. N 
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ID50:  6-6-7 004 – Drain from Owasso Blvd. N near 291.  12” CMP, plugged. 
 

 
ID50:  6-6-7 005 – CB for picture 6-6-7 004 
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ID50:  3194 West Owasso Blvd. – 12” steel pipe (installed by either Ramsey County or 
the City many, many years ago.  The pipe was capped at the road during a reconstruction 
project, so no water from the street drains through it.  There are, however, a couple inlets 
and holes in the pipe that the water from the yard and driveways drain in to.) 
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ID35:  6-6-7 006 – Outlet from pond owned by Ramsey County, 210 Owasso Blvd. N 
 
 

 
ID39:  3328/3320 Owasso Heights Road – 12” PVC (City owned.  Will be converted to 
just an overflow during reconstruction of the road this summer.  A 100,000 gallon storage 
tank, stormceptor and lift station will be installed to handle 80-90% of the storms, only 
the really heavy storms water will drain to the lake, but after the stoarage tank is filled.) 
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Appendix D 

2008 Pond Discharge Surveys 

 

 



Lake Owasso Watershed - 2008 Pond Discharge Survey

5/7/2008 6/6/2008 6/17/2008 7/2/2008 7/18/2008 7/24/2008

Judy N/A N Y N N N

Emily N/A N N N N N

Charlie N/A Y N N Y Y

Willow N/A Y Y N N N

Bennett Y Y Y Y Y Y

Central Park - West Y Y Y Y N N

Central Park - East Y Y Y Y N N

Westwood Village N/A N N N N N

LO_LL_3 Y N N N N N

Pond

Discharge Survey Date



 

Appendix E 

P8/FLUX Model Parameters and Pond Data 

 

 



Methodology for Watershed Water Quality 
Modeling (P8 and FLUX) 

Phosphorus loadings to Lake Owasso were developed as part of the Water Quality 

Management Alternatives:  A Report for the Diagnostic-Feasibility Study of Lake Owasso, 

Lake Wabasso, and Snail Lake (Barr, 1991).  The watershed loads to Lake Owasso were 

simulated using the SWMM model.  Both the water and phosphorus loads predicted by the 

SWMM model were not calibrated to actual monitoring data.  Instead, water loads predicted 

by the model were checked against typical urban areal runoff water loads and typical urban 

watershed phosphorus loading rates were used to estimate the watershed phosphorus loads.   

For this UAA, the Lake Owasso watershed was modeled using the P8 Urban Catchment 

Model (Program for Predicting Polluting Particle Passage thru Pits, Puddles, and Ponds), 

which is a model used for predicting the generation and transport of stormwater runoff and 

pollutants in urban watersheds. The model tracks the movement of particulate matter (fine 

sand, dust, soil particles, etc.) as it is carried along by stormwater runoff traveling over land 

and pavement.  Particle deposition in ponds along the way is also tracked, so that the model 

can estimate the amount of pollutants—carried by the particles—that eventually reach a water 

body. 

Two years (2007 and 2008) of runoff flow and water quality monitoring data were collected 

for the calibration of the current P8 water quality model.  See Section 4.2 of the UAA for 

more information about the runoff monitoring data and calibration results.  Additionally, to 

verify P8 phosphorus loads and to estimate internal phosphorus loads from waterbodies 

within the Lake Owasso watershed, the FLUX model was used (see Section 5.0 below).   

1 Determination of Watershed Characteristics 

Examination of the watershed characteristics for the Lake Owasso watershed involved 

evaluation of soil types, land use, and the impervious fraction of the land in the area 

1.1  P8 Drainage Basins 

The subwatershed delineations developed as part of the 1991 study, and as shown in the 2001 

GLWMO Watershed Management Plan, were used as the base for the development of the P8 

water quality model.  These subwatershed divides were refined using 2-foot topographic 

information (obtained from the City of Roseville for both the Cities of Roseville and 



Shoreview) and storm sewer data provided by each of the cities.  The subwatersheds are 

shown in Figure 4-1 of the UAA, along with the locations of the Best Management Practices 

(BMPs) and other water bodies that were modeled in P8. The arrows in Figure 4-1 show the 

general drainage patterns within the Lake Owasso watershed. 

1.2  Land Use – Existing Conditions 

The existing (2006) land use used for the P8 model was developed using the existing (2001) 

and full-development (2020) land use information as included in the GLWMO Watershed 

Management Plan.  The 2001 land use was updated based on comparison to a 2006 aerial 

photograph of the watershed.  Because the Lake Owasso watershed is fully developed, there 

is very little change expected in the land use within the watershed.   

The existing and full-development land use data include the following categories: 

commercial, developed park, high-density residential, highway, office/industrial, 

institutional, low-density residential, medium-density residential, natural/open space, 

railroad, and water/wetland.  More information about the land use can be found in Section 3.2 

of the UAA. 

This land use information was used to estimate the total amount of impervious area within 

each subwatershed as well as the amount of directly-connected impervious area.  The 

directly-connected impervious fraction consists of the impervious surfaces that are 

“connected” directly to stormwater conveyance systems, meaning that flows do not cross 

over pervious areas. The total impervious and directly-connected impervious percentages 

were based on a comparison of the existing land use coverage (2006) to the 2002 

Metropolitan Council imperviousness coverage data for the Twin Cities Metropolitan Area.  

Table 1 summarizes the total percent impervious and the percent directly-connected 

impervious values used in the P8 model.   



 

Table 1 Lake Owasso Watershed Impervious Assumptions by Land Use 

Land Use 

Total 
Percent 

Impervious
1
 

Percent 
Directly-

Connected 
Impervious 

Natural/Park/Open 11 0 

Low Density Residential 26 16 

Medium Density Residential 43 20 

High Density Residential 47 41 

Institutional 52 36 

Industrial/Office 64 56 

Commercial 69 61 

Highway 43 30 

Railroad 22 0 

Developed Park 20 0 

1 - Percent Imperviousness based upon the Lake Owasso 
watershed existing land use and the 2002 Metropolitan 
Council Imperviousness Coverage data 

 

1.3  Curve Numbers 

The pervious curve number (a measure of how easily water can percolate into the soil) was 

also determined for each subwatershed within the Lake Owasso watershed. Data from the 

Ramsey County Digital Soils map (based on the NRCS soil survey) was used to determine 

the hydrologic soil group (HSG), which serves as an indicator of a soil’s infiltration capacity. 

However, since both Roseville and Shoreview are older, fully-developed cities, soils 

throughout much of the area are typically classified as “undefined” or “urban” soils and have 

not been assigned a HSG.  For areas where the HSG for is not classified in the soil survey, 

the HSG was assumed to be Type B, as the majority of the classified soils in the area were 

HSG Type B.   

A pervious curve number was selected for each subwatershed based upon soil types, land use, 

and hydrologic conditions (e.g., if soils are Type B and pervious areas are comprised of 

grassed areas with 50% to 75% cover, then a Curve Number of 69 would be selected). An 

overall composite pervious curve number was determined by weighting the areas for the 

given soil groups within each drainage basin. This composite pervious curve number was 

then weighted with indirect (i.e., unconnected) impervious areas in each subwatershed as 

follows: 



( )Area PerviousArea Impervious Indirect

Number)] Curve (Pervious*  Area) [(Pervious +(98)] * Area]  Impervious [(Indirect
 = WCN

+
 

2 Drainage Patterns 

The stormwater management system within the Lake Owasso watershed is a complex 

network of storm sewer, natural lakes, wetlands, and channels, as well as stormwater basins. 

To assist in identifying the drainage patterns within the district, the Lake Owasso watershed 

has been summarized into drainage districts based on outfall location and color coded 

accordingly (see Figure 5-9 and Section 5-4 of the UAA).  Flow arrows show the general 

pattern of drainage in the watershed.   

3 Pollutant Removal Device Information 

The P8 water quality model can predict pollutant removal efficiency for a variety of 

treatment practices such as detention ponds and infiltration basins. The model can also be 

used to simulate pollutant removal from alternative BMPs such as underground treatment 

devices. The modeled treatment practices are referred to in the P8 model as pollutant removal 

‘devices’.   

3.1 Ponds 

Water quality ponds (also called detention ponds, stormwater ponds) are located throughout 

the Lake Owasso watershed. The “dead” storage volume (storage below the normal water 

level) is an important factor in the pollutant removal efficiency of water quality ponds. As 

such, it is important to represent this volume as accurately as possible.  Digital two-foot 

topographic data, as-built development plans, and inputs into the original SWMM model 

were used to develop the storage volumes for the ponds being modeled in P8. Additionally, 

information from modeling performed for the development of the City of Roseville Surface 

Water Management Plan (as obtained for the 1991 study) was used for ponds that were not 

modeled as part of the 1991 study. 

Information on the pond outlet configurations were obtained from the as-built development 

plans as well as the original SWMM model of the Lake Owasso watershed.  Because P8 has a 

limited capacity to model complex outlet structures, outlet rating curves were developed 

based on the XP-SWMM model results for select outlet structures.  



3.2 Infiltration Basins 

Several infiltration basins/rainwater gardens have been constructed in the Lake Owasso 

watershed and were modeled in P8, including the rain gardens located near the intersection of 

South Owasso Boulevard and Galtier Street.  The infiltration basins were modeled as 

detention pond ‘devices’, with an assumed infiltration rate of 0.0064 inches/hour, based on 

the predominance of Type D soils within the area. 

3.3 Underground Stormwater Treatment Structures 

Underground stormwater treatment structures are proprietary treatment devices often used 

when site constraints prevent the construction of conventional BMPs such as ponds or 

infiltration basins. There are several underground treatment structures have been installed 

throughout the Lake Owasso watershed.  These include 3 proprietary treatment devices and 

an underground storage vault system.  The proprietary treatment devices are located in the 

following subwatersheds:  Dschg36, Dschg18, and LO_W_2a (installed September 2007).  

The underground storage vault is located along Owasso Heights Road in subwatershed 

Dschg50 (installed in the summer 2007).   

4 P8 Model Parameters 

The P8 model requires a variety of inputs beyond the watershed characteristics and pollutant 

removal device (ponds, etc.) characteristics. P8 also requires hourly precipitation and 

temperature data for either a single storm event or for a long-term climatic period. 

Additionally, pollutant characteristic information is needed. This pollutant and particle 

information is typically based on national average information unless more local data is 

available; however, because stormwater runoff flow and water quality data were available, 

the pollutant and particle parameters could be calibrated to actual data.   

The parameters selected for the P8 model are discussed in the following paragraphs. P8 

parameters not discussed in the following paragraphs were left at the default setting. As 

mentioned previously, Version 2.4 of the P8 model was used for this study. 

4.1 Precipitation and Temperature Data 

P8 reads hourly precipitation and daily average temperature data from a data file for a 

continuous simulation of watershed hydrology and the buildup/washoff of water quality 

constituents. For model calibration, a continuous hourly precipitation file was developed 

based on data from the National Weather Service (NWS) Downtown Saint Paul Airport 



station for 2006 through 2008 and from the NWS Minneapolis-St. Paul International Airport 

station for years prior to 2006.  Local daily precipitation data from the Minnesota High 

Density Network of rain gages (Vadnais) and results of the model calibration process were 

used to augment the observed hourly data from the Downtown Saint Paul Airport and 

Minneapolis-St. Paul International Airport NWS stations.  Daily temperature data was 

obtained from the NWS station at the Minneapolis-St. Paul International Airport station.   

• 9408Bm2.PCP. The precipitation file is comprised of hourly precipitation measured 

at the Downtown St. Paul Airport and Minneapolis–St. Paul International Airport 

were used for the period between 1994 and the end of October 2008.  Again, this data 

was adjusted based on local daily precipitation data. 

• MSP4908.tmp. The temperature file was comprised of daily average temperature data 

from the Minneapolis–St. Paul International Airport during the period from 1949 

through 2008. 

4.2 Time Step, Snowmelt, Runoff, & Evapotranspiration Parameters 

• Time Steps Per Hour (Integer)— 15. Selection was based upon the number of time 

steps required to eliminate continuity errors greater than 5 percent.  There are a few 

devices with continuity errors slightly higher than 5 percent.  However, the volumes 

associated with those devices are insignificant when compared to the overall water 

load to Lake Owasso and therefore have been assumed to be okay.   

• Growing Season AMC—II = 1.4 and AMC—III = 2.1. These parameters are the 

default parameters of P8.   

• Non-growing Season AMC—II = 0.5 and AMC—III = 1.1. These parameters are the 

default parameters of P8.   

• Evapotranspiration Parameters – Vegetative Cover Factor:  Because an aquifer 

device was included in the P8 model to simulated base flow (see Section 4.4 below).  

To simulate some loss of percolation to evapotranspiration and to calibrate the 

predicted baseflow to observed flows, the vegetative cover factor was adjusted to 

increase losses from the aquifer.  Table 2 summarizes the monthly vegetative cover 

factors selected for the P8 model. 

 



Table 2 Estimated Vegetative Cover Factors for Evapotranspiration 

Estimates 

Month Vegetative Cover Factor 

January 1 

February 1 

March 1 

April 1 

May 1.25 

June 2 

July 2 

August 2.5 

September 2.5 

October 2.5 

November 2.5 

December 1 

 

4.3 Particle File Selection 

• LkOwasso.PAR. The LkOwasso.par file was developed based on the calibration to 

the 2007 stormwater runoff water quality data at the Galtier Street monitoring station.  

Table 3 summarizes the LkOwasso.par components. 

Table 3 TSS & TP Calibration Results (LkOwasso.par) 

Parameter Adjusted Calibrated Value 

Accumulation Rate (lb/ac/day) (P10%-P50%/P80%) 1.6 / 2.8 

Accumulation Decay Rate (1/day) 0.35 

Impervious Runoff Coefficient 5 

Impervious Runoff Exponent 3 

Pervious Runoff Concentration (mg/L) (P10%-P50%/P80%) 50 

Pervious Runoff Exponent 1 

TP P0% Particle Composition (mg TP/kg TSS) 99000 

TP P10%-P80% Particle Composition  
(mg TP/kg TSS) 

3850 

TSS Scale Factor 1 

TP Scale Factor 0.7 



4.4 Devices Parameter Selection 

• Detention Pond— Permanent Pool— Area and Volume— The surface area and 

dead storage volume of each detention pond were determined. Where available, Barr 

used outlet stage-discharge relationships or other rating information and pond volume 

information developed for the original SWMM modeling or from as-built 

development plans.  If limited information was supplied, Barr assumed an average 

depth and estimated the surface area (based on digital two-foot topography) to 

determine the pond permanent pool volume. 

• Detention Pond— Flood Pool— Area and Volume— The surface area and storage 

volume under flood conditions (i.e., the storage volume between the normal level and 

flood elevation) were determined. The areas and volumes were estimated based on 

information from the original SWMM modeling, digital two-foot topography, or 

as-built development plans). 

• Infiltration Rate (in/hr)— Infiltration rates were only entered for infiltration basins 

and a select number of other devices.  For some of the major water bodies and 

wetlands, infiltration rates were added to calibrate the P8 predicted discharge to flow 

monitoring data, lake level data, or discharge observation data.  Appendix E includes 

a table summarizing the P8 device information, including the infiltration rate applied.   

• Detention Pond— Orifice Diameter and Weir Length— The orifice diameter or weir 

length was determined from inputs to the original SWMM model or as-built 

development plans for each detention pond. 

• Detention Pond or Generalized Device— Particle Removal Scale Factor— Particle 

Removal Scale Factor— 0.3 for all ponds less than 2 feet deep and 1.0 for ponds 3 

feet deep or greater. For ponds with normal water depths between 2 and 3 feet, a 

particle removal factor of 0.6 was selected.  Appendix E also includes a table 

summarizing the P8 device information, including the Particle Scale Removal factor.  

• Pipe/Manhole— Several pipes were used in the Lake Owasso P8 model.  All pipe 

devices used in the P8 model were used to track flows and pollutant loads at specific 

locations for calibration or to combine discharges from several locations to use as 

inputs into the Lake Owasso in-lake water quality model.    

• Aquifer – Time of Concentration – The 2008 runoff flow monitoring data from the 

West Owasso Boulvard monitoring site indicated that there was a small amount of 

baseflow passing through the system between storm events.  To simulate this 

baseflow condition, an aquifer device was used to direct percolation flows from the 



watershed into Charlie Pond (in subwatershed LO_W_1c).  A time of concentration 

of 10,000 hours resulted in the baseflow magnitude and timing similar to what was 

observed in the 2008 monitoring data.   

4.5 Watersheds Parameter Selection 

• Pervious Curve Number— An overall composite pervious curve number was 

determined by weighting the areas for the given soil groups within each subwatershed 

This composite pervious curve number was then weighted based on the indirect (i.e., 

unconnected) impervious areas in each drainage basin, based on the assigned land use 

type, as outlined in Section 1.3. 

• Connected Impervious Fraction—The direct or connected impervious fraction for 

each subwatershed was determined. Connectivity estimation of the various 

impervious surface types was accomplished by associating each surface type with a 

land use category. See Section 1 above for additional information. 

• Swept/Not Swept—An “Unswept” assumption was made for the entire impervious 

watershed area. A Sweeping Frequency of 0 was selected.  

• Depression Storage— 0.06 inches for all subwatersheds, based on the runoff 

calibration to 2007 stormwater runoff flows at the Galtier Street monitoring station.  

See Section 4.2 of the UAA for additional information. 

• Impervious Runoff Coefficient— 1 for all subwatersheds, based on the runoff 

calibration to 2007 stormwater runoff flows at the Galtier Street monitoring station.  

See Section 4.2 of the UAA for additional information. 

4.6 Passes through the Storm File 

• Passes through Storm File— The number of passes through the storm file was 

determined after the model had been developed and a preliminary run completed. The 

selection of the number of passes through the storm file was based upon the number 

required to achieve model stability. Multiple passes through the storm file were 

required because the model assumes that dead storage waters contain no pollutants. 

Consequently, the first pass through the storm file results in lower pollutant loading 

than occurs with subsequent passes. Stability occurs when subsequent passes do not 

result in a change in pollutant concentration in the pond waters. Five (5) passes 

through the storm file resulted in model stability for this model. 



5 FLUX Modeling 

FLUX is an interactive computer program designed for use in estimating the loadings of 

water quality components from tributary sampling.  FLUX (Walker 1986) uses continuous 

flow records and parameter concentrations from sampled events to develop flow weighted 

mean concentrations and loading (in kg/yr) for sites where both flow and sample analysis 

data are available.  FLUX uses six calculation techniques, based upon the flow/concentration 

relationship that is developed from the sample and flow record to calculate mass of pollutants 

and associated statistics. The program uses water quality information to estimate the mean (or 

total) loading that corresponds to flow record for the period of interest.  

Uncertainty in the loading estimate is reflected by the reported coefficient of variation (CV) 

estimate. The CV equals the standard error of the mean loading divided by the mean loading. 

The CV reflects sampling error in the flow-weighted mean concentration. In practice, CV 

values <0.1 are usually adequate for use in mass-balance modeling, especially considering 

that uncertainty in flow measurements is usually in this range (Walker , 1996).  The loading 

estimate that provides the minimum CV can usually be selected for use in budget 

development if: the sampling is representative, sample and total flows are equal within each 

stratum, residuals are independent of date and flow, and sample event data has been 

summarized. 

FLUX was used at all the runoff monitoring stations including the County Road C (2008), 

Dale Street (2008),  and West Owasso Boulevard (2007 & 2008) monitoring stations as well 

as the Galtier Street (2007) monitoring station which was originally used to calibrate the P8 

watershed runoff volume and water quality parameters.  The loads predicted by FLUX 

compared to the loads predicted by P8 were used to estimate the internal loading rates in the 

County Road C (Central Park – West wetland), Dale Street (Central Park – East wetland), 

and for the wetlands contributing to West Owasso Blvd. (Charlie Ponds).   

 



Lake Owasso P8 Device Data

Device Name

P8 Device 

Number Description P8 Device Type 2007 Conditions Direct Watersheds 2008 Conditions Direct Watersheds

2007 DS 

Devices

2008 DS 

Devices

Bottom 

Elevation 

(feet MSL)

Bottom Area                  

(ac)

Outlet 

Elevation                   

(feet MSL) Outlet Type

Overflow 

Elevation 

(feet MSL)

Perm Pool 

Area (ac)

Perm Pool 

Storage (acre-

ft)

Flood Pool 

Area (ac)

Flood Pool 

Storage    (ac-

ft)

Outlet Rating 

Curve
1

Infiltration 

Rate (in/hr)
2

Particle Scale 

Removal 

Factor
3

LO_S_13 1 Pond Det Pond LO_S_13 LO_S_13 7 7 912.0 0.00 915 18 inch RCP 919.2 0.9 1.4 2.7 9.7 NA 0 0.6

LO_S_11 2 Pond Det Pond LO_S_11 LO_S_11 7 7 898.0 2.30 901 12 inch FES 908.5 2.6 7.3 4.1 23.0 NA 0 0.6

LO_S_10 3 Pond Det Pond LO_S_10, LO_S_12 LO_S_10, LO_S_12 7 7 896.5 1.60 900.5/897.25 36 inch RCP Stand Pipe/24 inch RCP 903 1.9 7.1 2.1 3.0 NA 0 1

LO_S_9 4 Pond Det Pond LO_S_9 LO_S_9 7 7 898.0 1.30 900.5 12 inch RCP with a check valve 908.3 1.4 3.4 5.4 20.6 NA 0 0.6

LO_S_8 5 Willow Pond General Device LO_S_8 LO_S_8 7 7 901.1 0.00

904.5/907.5/ 

900.75

Concrete/Woodplanks (10ft wide)/                 

65 inch Span RCP arch 908.3 12.0 NA 14.6 NA Yes 0.00177 1

LO_S_7 6 Bennett Lake & Frog Pond General Device LO_S_7, LO_S_6a LO_S_7, LO_S_6a 9 9 879.0 0.00 887.66 24 inch RCP with Gate Valve downstream 890 32.4 NA 42.6 NA Yes 0.0031 1

LO_S_6b 8 Pond Det Pond LO_S_6b LO_S_6b 7 7 885.0 1.55 888 18 inch RCP 893.5 1.7 4.9 3.5 14.6 NA 0 0.6

LO_S_1 9

Central Park West - Wetland                                                

(County Road C) General Device LO_S_1 LO_S_1 39 39 881.5 0.00 885.64

60 inch x 65 inch concrete box to 48 in 

CMP under RR 891.7 11.6 NA 36.0 NA Yes 0.00255 1

LO_S_2a 10

Central Park East - Pond/Wetland                                 

(Dale Street) Det Pond LO_S_2a, LO_S_4 LO_S_2a, LO_S_4 9 9 885.0 0.00 887.13 24 inch CMP 891.7 20.3 19.9 44.2 177.7 NA 0.00047 0.6

LO_S_2b 11 Pond Det Pond LO_S_2b LO_S_2b 10 10 949.5 2.10 952 21 inch RCP 957 2.3 5.5 3.3 14.3 NA 0.00 0.6

LO_S_2c 12 Pond Det Pond LO_S_2c LO_S_2c 10 10 947.0 2.60 949.52 24 inch RCP 955 2.8 6.7 5.0 22.1 NA 0.00 0.6

LO_S_3a 13 Pond General Device LO_S_3a LO_S_3a 10 10 948.0 4.30 948 Beehive to 27 inch RCP 950 6.4 NA 11.1 NA Yes 0.00 0.3

LO_S_3b 14 Pond Det Pond LO_S_3b LO_S_3b 10 10 923.8 1.90 923.82 18 inch RCP 928 1.9 0.0 3.3 11.1 NA 0.00 0.3

LO_S_5 15 Westwood Village Pond General Device LO_S_5 LO_S_5 10 10 895.2 0.00 899.84 24 inch RCP 909 6.5 NA 9.5 75.0 Yes 0.00069 1

LO_W_1d 40 Charlie Pond d Det Pond LO_W_1d LO_W_1d 16 16 898.9 0.00 898.92 15 inch HDPE 906 0.0 0.0 9.8 27.2 NA 0 0.3

LO_W_1a 16 Charlie Pond a Det Pond LO_W_1a LO_W_1a 17 17 902.0 0.00 909 15 inch RCP 909 0.9 3.1 1.0 0.9 NA 0 1

LO_W_1b 17 Charlie Pond b General Device LO_W_1b LO_W_1b 18 18 898.0 0.67 902/904

12 inch RCP to Weir Manhole (Bottom 

Elev = 900, 24 inch permanent weir with 

adjustable boards up to 904) 906 1.1 NA 1.4 NA Yes 0 1

LO_W_1c 18 Charlie Pond c General Device LO_W_1c LO_W_1c 43 43 889.0 0.00 894 12 inch pipe to Weir 906 1.5 3.8 3.8 Yes 0.00056 1

Dschg36 19 CDS Structure Det Pond Dschg36 Dschg36 43 43 882.7 0.00 892.3 24 inch RCP 898.4 0.0 0.0 0.0 0.0 NA -- 1

Dschg36_3 43 Flow Combination Pipe -- -- 38 38 NA NA NA 24 inch RCP NA NA NA NA NA NA --

LO_W_2 20 Lake Emily General Device LO_W_2, LO_W_2a LO_W_2 16 16 910.0 0.00 918/916.50 Weir to 30 inch Casing 928 14.0 NA 21.4 (at 924) NA Yes 0.002597 1

LO_W_2a 41 Stormceptor - Installed Fall 2007

Pipe (2007) / Det Pond 

(2008) LO_W_2a LO_W_2a 20 20 912.3 0.00 918.25 18 inch pipe 920.75 0.0 0.0 0.0 0.0 NA -- 1

Dschg50 44

Underground Detention Vault with force main - 

Began Operating Fall 2007

Pipe (2007) / General 

Device (2008) Dschg50 Dschg50 38

16/                     

38 Overflow 902.0 0.03 902.1 2 cfs capacity pumps 907.6 0.0 NA 0.0 NA Yes -- 0.6

LO_W_4 22 Lake Judy General Device LO_W_4 LO_W_4 20 20 938.3 0.00 943.25/941.5 Sharp Crested weir to 18 inch RCP ??? 16.9 NA ?? NA Yes 0.00208 1

LO_W_3 23 Wetland/Pond - Landlocked Det Pond LO_W_3 LO_W_3 20 20 922.0 0.00 931 Landlocked 931 1.6 7.4 1.6 0.0 NA 0.1 1

Dschg23 24 Roseville Park Pond Det Pond Dschg23 Dschg23 38 38 884.1 0.00 886.1 18 inch 892 0.3 0.3 1.7 5.9 NA 0.0064 0.6

Dschg18 25 CDS Structure General Device Dschg18 Dschg18 38 38 881.2 0.00 887.61 18 inch HDPE 900.75 0.0 0.0 0.0 0.0 NA -- 1



Lake Owasso P8 Device Data

Device Name

P8 Device 

Number Description P8 Device Type 2007 Conditions Direct Watersheds 2008 Conditions Direct Watersheds

2007 DS 

Devices

2008 DS 

Devices

Bottom 

Elevation 

(feet MSL)

Bottom Area                  

(ac)

Outlet 

Elevation                   

(feet MSL) Outlet Type

Overflow 

Elevation 

(feet MSL)

Perm Pool 

Area (ac)

Perm Pool 

Storage (acre-

ft)

Flood Pool 

Area (ac)

Flood Pool 

Storage    (ac-

ft)

Outlet Rating 

Curve
1

Infiltration 

Rate (in/hr)
2

Particle Scale 

Removal 

Factor
3

LO_LL_1 26 Wetland/Pond   General Device LO_LL_1 LO_LL_1 27 27 876.8 0.00 879.3 48 inch Riser RCP to 15 inch RCP 890 1.1 NA 3.9 NA Yes 0.00053 0.6

LO_LL_2a 27 Pond with Pumped Outlet General Device LO_LL_2a LO_LL_2a 30 30 869.0 0.00 871/869 24 inch RCP/Lift Station (14in Force Main) 892 2.1 NA 7.6 NA Yes 0.00053 0.3

LO_LL_2b 28 Wetland/Pond   General Device LO_LL_2b LO_LL_2b 27 27 881.7 0.00 882.7 48 inch Riser to 12 in RCP 888 0.5 NA 2.5 NA Yes 0.00053 0.3

LO_LL_2c 29 Wetland/Pond   Det Pond LO_LL_2c LO_LL_2c 28 28 897.6 0.00 900.1 12 inch RCP 905.5 5.6 7.0 6.5 32.5 NA 0.0064 0.6

LO_LL_3 30 Wetland/Pond   General Device LO_LL_3 LO_LL_3 36 36 887.8 0.00 889.8

24 inch x 24 inch weir with board in middle 

to a 24 inch pipe 895 2.1 NA 3.0 NA Yes 0.00055 0.3

LO_LL_4 31 Wetland/Pond   Det Pond LO_LL_4 LO_LL_4 30 30 900.0 0.00 910.23 12 inch RCP 910.23 0.2 0.8 0.2 0.8 NA 0.0064 1

LO_E_1c 32 Rain Garden General Device LO_E_1c LO_E_1c 36 36 887.0 0.00 887 24 inch CMP 889 0.004 0.000 0.034 0.034 NA 0.00053 0.3

LO_E_1e 33 Rain Garden Det Pond LO_E_1e LO_E_1e 36 36 888.0 0.10 888 12 inch CMP 890 0.1 0.0 0.3 0.4 NA 0.0064 0.3

LO_E_1f 21 Galtier Street Monitoring Station Pipe LO_E_1f LO_E_1f 40 40 -- -- -- -- -- -- -- -- -- -- -- --

LO_E_1g 34 Rain Garden Det Pond LO_E_1g LO_E_1g 36 36 886.5 0.01 887.34 22 inch Conc. Span 890 0.0 0.0 0.1 0.1 NA 0.0064 0.3

LO_E_1h 35 Sedimentation Pond Det Pond LO_E_1h LO_E_1h 36 36 883.0 0.07 887 Channel/Weir 887 0.3 0.8 0.3 0.0 NA 0.0064 1

LO_E_1j 36 Sedimentation Pond Det Pond

LO_E_1j, LO_E_1a, LO_E_1b, 

LO_E_1d

LO_E_1j, LO_E_1a, LO_E_1b, 

LO_E_1d 37 37 881.0 0.11 886 Channel/Weir 886.6 1.4 4.5 1.4 0.0 NA 0.0064 1

LO_E_1k 37 Lake Owasso Bay Det Pond LO_E_1k, LO_E_1i LO_E_1k, LO_E_1i 38 38 883.0 0.00 886.1 Channel/Weir 888 4.9 7.5 18.6 29.9 NA 0.0064 1

Site 5403 39 Discharges to Site 5403 Pipe

Dschg27, Dschg29, Dschg30, 

Dschg34, Dschg35

Dschg27, Dschg29, Dschg30, 

Dschg34, Dschg35 42 42 -- -- -- -- -- -- -- -- -- -- -- --

Site 5401 38 Discharges to Site 5401 Pipe

Dschg1, Dschg2, Dschg3, Dschg21, 

Dschg22, Dschg42, Dschg52, 

LkOwasso

Dschg1, Dschg2, Dschg3, Dschg21, 

Dschg22, Dschg42, Dschg52, 

LkOwasso 42 42 -- -- -- -- -- -- -- -- -- -- -- --

LakeOwasso 42

Combines Flows and Loads from Sites 5403 and 

5401 Pipe -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1 - Rating curves required for General Devices

2 - Infiltration rates based on Rawls, et al. 1998 or based on calibration to actual monitoring data - For water bodies that area not infiltration basins or raingardens, infiltration was set to a very low rate to an elevation about 0.5 to 0.25 feet below the normal outlet elevation.

3 - Particle Scale Removal Factor based on the depth of the water body.



 

Appendix F 

Lake Owasso 2007 and 2008 In-Lake and 

Stormwater Runoff Water Quality Data 

 

 



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

2008

5/5/2008 0.0 11.6 10.8 320 6.99 3.1 0.033 0.009 0.012 13.6 46 80 86 1.5

1.0 11.7 10.7 321 7.21 0.033 0.009 0.009

2.0 11.6 10.3 320 7.26 2.8 0.035 0.009 0.014 15.8 48 81 84

3.0 11.4 10.3 320 7.28 0.039 0.009 0.009

4.0 11.2 10.3 319 7.34 0.035 0.009 0.010

5.0 11.2 10.0 320 7.38 0.033 0.009 0.009

6.0 10.6 9.7 320 7.35 2.6 0.044 0.009 0.009 48 80 87

7.0 10.5 9.7 319 7.29 0.035 0.009 0.009

8.0 10.4 9.6 319 7.25 3 0.030 0.009 0.011 51 82 86

9.0 9.9 9.5 320 7.19 0.032 0.009 0.009

10.0 9.8 9.4 319 7.16 2.8 0.029 0.009 0.009 46 78 88

10.7 5.1 9.1 323 6.86

5/28/2008 0.0 16.6 9.0 365 7.55 1 0.024 0.009 0.011 1.8 56 82 86 4.7

1.0 16.6 9.2 364 7.79 2.1 0.028 0.009 0.011

2.0 16.6 8.9 364 7.82 1 0.033 0.009 0.011 2.2 55 82 86

3.0 16.6 8.9 364 7.84 1.6 0.024 0.009 0.011

4.0 16.6 8.8 364 7.85 2.2 0.026 0.009 0.011

5.0 16.4 8.5 364 7.82 1.6 0.021 0.009 0.011

6.0 15.1 7.0 362 7.59 0.9 0.025 0.009 0.013

7.0 12.9 4.6 360 7.33 1.6 0.031 0.012 0.018 60 82 86

8.0 10.8 0.6 362 7.08 1.6 0.043 0.019 0.024

9.0 10.0 0.2 363 6.93

9.6 2.8 0.080 0.032 0.032 60 86.4 86

10 9.7 0.3 364 6.86

10.3 9.6 0.2 385 6.53



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

6/18/2008 0.0 10.9 21.8 350 8.49 4.4 0.022 0.009 0.010 10.2 52 82 86 2.5

1.0 11.4 21.6 350 8.56 3.9 0.023 0.009 0.010

2.0 11.1 21.0 349 8.58 4.3 0.033 0.009 0.014 13.6 80 88

3.0 10.7 20.8 349 8.51 4.1 0.025 0.009 0.010 58

4.0 9.7 20.3 350 8.38 2.8 0.026 0.009 0.011

5.0 9.0 20.1 350 8.24 2.4 0.023 0.009 0.012

6.0 7.0 19.1 351 7.96 1.3 0.023 0.009 0.010

7.0 3.5 16.5 351 7.63 1.4 0.019 0.009 0.012 53 82 86

8.0 0.4 14.1 353 7.32 1.4 0.054 0.023 0.027

9.0 0.2 11.6 354 7.18

9.5 1.8 0.202 0.068 0.070 54 90 90

10.0 0.2 10.4 362 6.86

10.2 0.2 10.4 370 6.69

7/7/2008 0.0 9.1 25.7 359 8.26 4.4 0.032 0.009 0.009 13.2 56 86 90 1.5

1.0 9.1 25.7 359 8.31 5.8 0.034 0.009 0.010

2.0 9.0 25.7 359 8.32 5.8 0.037 0.009 0.010 11.8 56 86 91

3.0 7.7 24.5 358 8.18 5 0.042 0.014 0.009

4.0 6.6 24.1 357 7.97 3.6 0.027 0.009 0.012

5.0 5.7 23.5 356 7.8 2.9 0.033 0.009 0.009 55 85 88

6.0 0.6 20.1 346 7.53 2.1 0.028 0.009 0.010 55 84 88

7.0 0.3 16.0 347 7.33 2.1 0.048 0.012 0.021

8.0 0.3 12.9 349 7.09 2.2 0.080 0.031 0.038 50 88 92

9.0 0.3 11.4 356 6.9

9.8 6.8 0.288 0.047 0.054 50 93 96

10.0 0.2 10.9 361 6.75

10.5 0.2 10.9 370 6.54



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

7/28/2008 0.0 9.5 26.9 365 8.42 4.0 0.043 0.009 0.009 12.5 61 86 90 1.6

1.0 9.6 26.7 364 8.45 4.3 0.037 0.009 0.009

2.0 9.8 26.3 364 8.48 4.1 0.033 0.009 0.009 12.8 63 84 91

3.0 9.7 26.2 364 8.48 4.6 0.032 0.009 0.009

4.0 3.5 24.4 365 7.88 3.5 0.035 0.009 0.009 64 86 90

5.0 0.4 23.2 363 7.5 2.6 0.039 0.009 0.009

6.0 0.2 20.1 359 7.29 1.8 0.023 0.009 0.009 61 88 90

7.0 0.1 17.3 354 7.06 2.3 0.031 0.009 0.010

8.0 0.1 14.6 356 6.82 3.0 0.084 0.034 0.038

9.0 0.1 12.6 363 6.62 6.3 0.273 0.063 0.070 60 97 94

9.2

9.9 0.1 12.1 378 6.34

8/20/2008 0.0 11.7 26.3 368 8.18 9.4 0.031 0.009 0.010 25.9 63 88 96 0.8

1.0 11.8 26.3 368 8.31 0.032 0.009 0.009

2.0 11.5 26.2 368 8.3 9.2 0.029 0.009 0.009 24.5 63 93 107

3.0 11.1 25.9 368 8.3 0.028 0.009 0.012

4.0 6.1 24.2 370 7.76 0.025 0.009 0.009

5.0 1.9 23.1 368 7.29 1.7 0.021 0.009 0.009 65 94 115

6.0 0.6 20.6 366 7.09 0.023 0.009 0.009

7.0 0.2 18.1 365 6.81 3.5 0.063 0.022 0.003 66 97 95

8.0 0.1 15.3 360 6.52 0.075 0.031 0.037

9.0 0.1 12.7 374 6.28

9.5 9.9 0.297 0.056 0.072 57 106 108

10.2 0.1 12.3 391 6.04



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

9/8/2008 0.0 7.3 19.5 367 6.51 3.4 0.032 0.009 0.009 16.7 67 96 94 1.5

1.0 7.3 19.5 367 6.8 3.6 0.038 0.009 0.009

2.0 7.3 19.5 367 6.9 3.6 0.032 0.009 0.009 16.2 66 93 100

3.0 7.3 19.5 367 6.96 3.8 0.028 0.009 0.009

4.0 7.3 19.5 367 7.02 3.8 0.030 0.009 0.009

5.0 7.2 19.5 367 7.05 3.7 0.027 0.009 0.009 64 90 93

6.0 6.1 19.1 367 6.99 3.3 0.029 0.009 0.009

7.0 6.8 18.9 367 7 3.2 0.040 0.009 0.009 65 90 102

8.0 0.9 18.3 367 6.84

8.7 18.0 0.163 0.029 0.037 65 95 100

9.0 0.3 13.4 382 6.45

9.4 0.3 13.0 398 6.22

9/30/2008 0.0 7.8 18.1 376 7.03 3.6 0.022 0.009 0.009 11.0 59 90 91 1.8

1.0 7.9 18.1 376 7.09 3.6 0.028 0.009 0.009

2.0 8.0 17.9 376 7.13 3.8 0.024 0.009 0.009 15.3 51 92 95

3.0 7.9 17.8 376 7.17 3.5 0.025 0.009 0.009

4.0 7.8 17.8 376 7.19 3.4 0.023 0.009 0.009

5.0 7.8 17.8 376 7.2 3.5 0.023 0.009 0.009

6.0 7.5 17.7 376 7.2 3.9 0.023 0.009 0.009 51 92 93

7.0 6.8 17.2 378 7.15 3.4 0.036 0.009 0.009

8.0 6.6 17.2 378 7.11 3.2 0.035 0.009 0.009

9.0 4.3 16.9 380 6.99

9.2 3.6 0.040 0.009 0.009 60 92 94

10.0 0.6 15.3 413 6.42

10.1 0.4 15.0 423 6.23



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

2007

3/29/07 0.0 9.6 6.5 330 6.76 0.063 0.009 0.062 4.4 52 88 92 2.9

1.0 9.6 6.5 329 6.71 0.075 0.009 0.029

2.0 9.6 6.5 329 6.64 0.068 0.009 0.025 4.4

3.0 9.6 6.5 329 6.61 0.061 0.009 0.024 52 88 90

4.0 9.6 6.5 329 6.62 0.054 0.009 0.025

5.0 9.5 6.5 329 6.62 0.054 0.009 0.032

6.0 9.5 6.5 330 6.62 0.067 0.009 0.033

7.0 9.4 6.4 331 6.61 0.058 0.009 0.030

8.0 9.5 6.4 330 6.65 0.057 0.009 0.029 50 88 90

9.0 9.3 6.4 330 6.66

9.8 0.058 0.009 0.029

10.0 9.3 6.3 332 6.67

10.7 7.1 6.1 336 6.54

5/2/07 0.0 9.8 16.0 340 7.12 1.8 0.024 0.009 0.013 1.6 54 84 90 5.1

1.0 10.0 16.0 340 7.04 0.025 0.009 0.013

2.0 9.8 15.9 340 7.07 1.7 0.028 0.009 0.012 1.4 54 82 88

3.0 9.8 15.8 340 0.022 0.009 0.012

4.0 9.7 15.4 340 7.10 0.021 0.009 0.011

5.0 9.1 13.8 340 0.022 0.009 0.011

6.0 7.4 12.6 339 7.14 1.6 0.030 0.011 0.010 54 82 86

7.0 6.1 10.4 339 0.024 0.009 0.009

8.0 5.2 7.5 339 0.044 0.009 0.012

9.0 3.7 6.9 336 7.11 3.4 0.061 0.012 0.018 52 86 88

9.6 3.0 0.069 0.012 0.017

10.0 3.4 6.8 338

10.5 0.9 6.8 346



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

5/30/07 0.0 10.3 20.1 338 9.21 2.0 0.030 0.009 6.7 55 82 84 3.2

1.0 10.2 20.1 338 9.21 1.6 0.023 0.009 82

2.0 10.2 20.1 338 9.21 1.6 0.030 0.009 5.6 82 84

3.0 10.3 19.9 338 9.21 1.7 0.024 0.009

4.0 10.3 19.7 337 9.22 1.8 0.028 0.009 55 82

5.0 10.2 19.4 339 9.16 1.7 0.019 0.009

6.0 9.8 18.1 341 8.99 1.7 0.019 0.009 82 86

7.0 7.7 16.4 344 8.44 2.7 0.015 0.009

8.0 4.8 14.6 349 7.71

8.5 1.3 0.074 0.024 50 90 90

9.0 2.5 9.5 361 7.34

9.3 0.3 9.4 379 7.05

6/19/07 0.0 8.2 23.9 345 8.21 3.2 0.040 0.009 0.015 14.7 55 84 88 1.9

1.0 8.1 24.0 345 8.55 3.0 0.036 0.009 0.013

2.0 8.1 24.0 345 8.56 3.3 0.039 0.009 0.011 13.8

3.0 8.1 23.9 345 8.57 4.0 0.036 0.009 0.011

4.0 8.1 23.9 345 8.58 3.7 0.029 0.009 0.009 84 86

5.0 8.1 23.7 345 8.54 2.7 0.028 0.009 0.011 55

6.0 3.8 20.2 337 7.74 1.9 0.024 0.009 0.009 55

7.0 2.3 18.6 339 7.61 1.2 0.025 0.009 0.009 84 86

8.0 0.2 14.9 348 7.33

8.1 2.4 0.159 0.055 0.064 55 90 92

9.0 0.2 12.6 405 6.72

8.7 0.2 12.8 420 6.74



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

7/5/07 0.0 10.6 25.2 373 8.26 4.6 0.032 0.011 0.012 23.4 55 86 90 1.3

1.0 9.9 25.2 373 8.43 4.3 0.030 0.012 0.009

2.0 9.8 25.0 373 8.45 4.7 0.030 0.009 0.010 22.7 55 86 90

3.0 9.3 24.9 374 8.37 4.4 0.031 0.009 0.009

4.0 7.6 24.3 376 8 3.2 0.029 0.009 0.009 55

5.0 2.7 23.5 373 7.58 1.5 0.032 0.009 0.010

6.0 0.8 21.2 365 7.31 1.8 0.025 0.009 0.016 55 86 90

7.0 0.3 18.7 362 7.08

7.3 7.0 0.049 0.017 0.017 60 88 90

8.0 0.3 16.1 375 6.65

8.1 0.3 16.0 400 6.58

7/25/07 0.0 8.3 26.3 372 8.6 4.7 0.031 0.009 0.009 19.9 55 86 92 1.0

1.0 10.1 26.3 373 8.75 4.7 0.030 0.009 0.009

2.0 9.9 26.1 373 8.72 5.0 0.028 0.009 0.009 19.9 55 86 92

3.0 8.6 24.9 375 8.46 5.0 0.027 0.009 0.009

4.0 6.0 24.3 375 8.05 4.5 0.023 0.009 0.009 86 92

5.0 2.5 23.7 374 7.6 3.0 0.035 0.009 0.009

6.0 0.2 21.3 369 7.09 2.2 0.029 0.009 0.009 50 88 92

7.0 0.2 18.1 364 6.98 1.9 0.023 0.009 0.009

8.0 0.2 14.8 375 6.77 4.2 0.146 0.048 0.051 92 94

9.0 0.2 13.0 387 6.64 8.2 0.315 0.045 0.054 50 98 98

9.7 0.2 12.4 400 6.28



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

8/14/07 0.0 6.8 26.0 363 8.39 5.2 0.024 0.009 0.009 20.5 60 82 94 0.9

1.0 7.9 26.0 363 8.66 4.7 0.024 0.009 0.009

2.0 7.8 26.0 364 8.64 4.7 0.029 0.009 0.009 17.5 60 86 94

3.0 7.4 25.9 364 8.58 4.7 0.026 0.009 0.012

4.0 6.3 25.5 366 8.33 4.5 0.026 0.009 0.009 60 86 92

5.0 0.9 24.4 364 7.73 2.5 0.027 0.009 0.009

6.0 0.3 22.5 370 7.36 2.1 0.025 0.009 0.009 60 88 96

7.0 0.3 17.8 366 7.15 3.2 0.066 0.021 0.023

8.0 0.3 14.3 378 6.86

8.1 7.9 0.191 0.030 0.032 50 102 102

8.7 0.3 13.9 391 6.48

9/4/07 0.0 8.8 24.2 360 7.98 4.7 0.024 0.009 0.009 14.2 60 86 92 1.4

1.0 8.8 24.2 360 8.04 0.039 0.009 0.009

2.0 8.8 24.2 360 8.04 4.7 0.027 0.009 0.009 13.6 60 88 92

3.0 8.5 24.1 360 8.01 0.024 0.009 0.009

4.0 7.4 23.6 360 7.77 5.4 0.028 0.009 0.009 57 86 92

5.0 4.5 22.5 360 7.47 0.024 0.009 0.009

6.0 0.4 21.5 357 7.14 0.024 0.009 0.009

7.0 0.2 20.2 365 6.99 5.2 0.023 0.009 0.009 56 88 92

8.0 0.2 17.8 375 6.71 0.064 0.013 0.019

9.0 0.2 14.7 395 6.5

9.3 20.0 0.243 0.016 0.026 52 104 104

10.0 0.2 14.1 407 6.21



Lake Owasso 2007 & 2008 Water Quality Data (Site 5401)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

9/25/07 0.0 9.0 19.4 364 7.62 3.0 0.030 0.009 0.009 15.6 55 84 92 1.6

1.0 8.9 19.4 364 7.66 2.5 0.033 0.009 0.009

2.0 8.9 19.4 363 7.67 2.2 0.031 0.009 0.009 16.0 55 86 94

3.0 8.8 19.4 364 7.67 2.7 0.034 0.009 0.009

4.0 8.8 19.4 364 7.68 2.1 0.029 0.009 0.012 56 86 92

5.0 8.8 19.4 364 7.67 2.7 0.029 0.009 0.009

6.0 7.3 18.9 367 7.5 2.1 0.026 0.009 0.009

7.0 4.2 18.0 369 7.22 2.0 0.041 0.009 0.009 56 88 92

8.0 2.8 17.7 370 7.08

8.3 2.7 0.043 0.009 0.009

9.1 0.5 17.2 406 6.43
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Total Phosphorus 2008
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Lake Owasso 2007 & 2008 Water Quality Data (Site 5403)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

2008

5/5/2008 0.0 11.0 12.3 339 7.08 2.7 0.031 0.009 0.009 11.1 60 76 80 1.8

1.0 10.9 12.2 334 7.04 0.037 0.009 0.009

2.0 11.3 11.9 333 7.08 3.3 0.037 0.009 0.009 11.9 55 76 82

3.0 10.8 10.1 329 7.07 0.044 0.009 0.009

4.0 9.5 9.2 330 7.08 3 0.043 0.009 0.009 77 82

5.0 8.7 8.5 333 7.05 0.054 0.011 0.019 58

6.0 4.8 7.4 451 6.83 4.5 0.174 0.054 0.062 84 90

6.1

6.8 3.7 6.4 709 6.38

5/28/2008 0.0 12.1 16.5 373 8.99 2.4 0.035 0.009 0.015 1.4 63.0 78 84 2.9

1.0 12.1 16.5 374 9.06 2.5 0.036 0.009 0.015

2.0 12.8 16.2 373 9.17 2.9 0.032 0.009 0.016 1.1 61.5 80

3.0 8.8 15.7 379 8.76 2.8 0.041 0.009 0.017

4.0 0.4 11.7 383 7.57 2.3 0.063 0.009 0.021 64.5 80

5.0 0.2 8.7 421 7.21 4.5 0.069 0.01 0.023

6.0 0.2 7.4 596 6.72 7 0.283 0.117 0.132 95.5 96

6.7 0.3 7.1 732 6.31

6/18/2008 0.0 9.4 24.1 367 7.91 3.5 0.034 0.009 0.015 6.0 60 83 86 2.2

1.0 9.7 23.6 368 8.02 3.2 0.044 0.009 0.015

2.0 12.1 21.4 363 8.25 3.5 0.047 0.009 0.018 10.2 83 86

3.0 4.1 18.9 360 7.72 3.2 0.030 0.009 0.014 59

4.0 0.7 13.9 381 7.26 2.5 0.060 0.009 0.019 83 86

5.0 0.3 9.7 442 6.94 8.4 0.160 0.023 0.035

6.0 0.2 8.0 551 6.33

6.2 15.5 0.540 0.040 0.057 103.5 99 100

6.9 0.2 7.5 694 6.09



Lake Owasso 2007 & 2008 Water Quality Data (Site 5403)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

7/7/2008 0.0 7.6 26.1 369 7.43 3.5 0.048 0.009 0.012 11.4 60 86 88 1.4

1.0 7.5 26.1 369 7.42 3.6 0.054 0.009 0.013 16.2 60 86 91

2.0 1.1 24.2 372 7.07 2.7 0.049 0.009 0.015

3.0 0.5 21.1 369 6.97 2.8 0.062 0.009 0.013 60 86 90

4.0 0.4 14.7 391 6.81 6.3 0.121 0.014 0.026

5.0 0.4 10.6 463 6.53

5.6 15.0 0.565 0.030 0.040 89 102 104

6.0 0.3 8.7 546 6.29

6.3 0.3 8.6 573 6.09

7/28/2008 0.0 9.0 27.6 372 6.95 3.3 0.038 0.009 0.015 10.5 61 85 90 1.6

1.0 8.9 27.1 373 7 2.5 0.041 0.009 0.015 11.8 65 83 92

2.0 1.9 24.2 371 6.59 2.2 0.042 0.009 0.015

3.0 2.9 21.8 373 6.43 1.5 0.040 0.009 0.011 64 86 91

4.0 0.5 15.7 410 5.98 8.5 0.151 0.009 0.015

5.0 0.2 11.6 488 5.68 23.0 0.726 0.010 0.011 93 116 106

5.8

6.0 0.2 9.6 551 5.54

6.5 0.2 9.4 573 5.43

8/20/2008 0.0 9.4 26.5 377 7.07 4.1 0.034 0.009 0.011 11.5 67 92 96 1.5

1.0 9.3 26.4 377 7.1 4 0.036 0.009 0.010 9.8 67 94 103

2.0 1.1 24.1 377 6.68 0.044 0.009 0.011

3.0 0.5 22.0 381 6.5 2.5 0.042 0.009 0.011 68 92 112

4.0 0.3 17.7 421 6.13 0.169 0.014 0.031

5.0 0.2 13.2 495 5.62

5.3 17.0 0.560 0.009 0.032 90 120 100

6.0 0.2 10.7 559 5.44

6.1 0.2 10.7 583 5.36



Lake Owasso 2007 & 2008 Water Quality Data (Site 5403)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

9/8/2008 0.0 5.8 17.5 371 6.67 1.8 0.041 0.009 0.009 6.5 67 93 98 2.1

1.0 5.8 17.5 371 6.67 1.8 0.039 0.009 0.012

2.0 5.6 17.4 371 6.68 1.9 0.038 0.009 0.010 8.0 68 91 100

3.0 5.2 17.4 372 6.68 1.7 0.037 0.009 0.009

4.0 5.2 17.2 371 6.67 2.2 0.039 0.009 0.009 65 90 96

5.0 0.4 14.4 501 6.04

5.9 18.0 0.768 0.366 0.393 93 144 105

6.0 0.3 11.5 567 5.84

6.6 0.3 11.0 597 5.7

9/30/2008 0.0 7.0 17.0 378 6.83 1.4 0.029 0.009 0.009 4.0 58 92 95 3.0

1.0 7.0 17.0 379 6.84 2.0 0.029 0.009 0.009

2.0 6.4 16.4 379 6.82 1.9 0.036 0.009 0.009 5.0 58 96 94

3.0 5.5 16.2 381 6.77 1.8 0.026 0.009 0.009

4.0 5.8 16.1 379 6.77 2.0 0.027 0.009 0.009 59 92 97

5.0 0.7 15.1 434 6.39

5.7 32.0 0.840 0.009 0.009 78 134 111

6.0 0.4 12.3 605 5.98

6.7 0.3 12.0 624 5.84



Lake Owasso 2007 & 2008 Water Quality Data (Site 5403)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

2007

3/29/07 0.0 11.7 7.9 305 7.08 0.068 0.009 0.022 15.0 52 68 72 1.5

1.0 11.8 7.9 305 6.99 0.070 0.009 0.022

2.0 11.4 7.7 307 6.96 0.068 0.009 0.025 14.9

3.0 11.4 7.6 308 6.95 0.061 0.009 0.020

4.0 11.2 7.6 308 6.97 0.074 0.009 0.024

4.9 10.3 7.2 329 6.97 0.073 0.009 0.021 56 68 84

6.0 7.9 6.5 416 6.93

6.2 0.467 0.144 0.161 175 102 108

6.7 1.7 4.4 983 6.61

6.9 1.2 4.4 992 6.53

5/2/07 0.0 12.9 16.9 345 7.76 3.0 0.030 0.009 0.012 4.1 54 82 86 2.1

1.0 12.9 16.8 345 0.034 0.009 0.010

2.0 13.2 16.3 346 7.88 3.5 0.035 0.009 0.009 4.6 54 82 86

3.0 12.1 15.0 349 0.042 0.009 0.012

4.0 5.2 9.5 360 7.89 3.5 0.060 0.009 0.012

5.0 4.8 6.7 360 7.83 3.4 0.054 0.009 0.010 56 84 88

5.4 2.0 0.060 0.009 0.009

6.0 1.6 6.4 363

6.2 0.9 6.3 393

5/30/07 0.0 9.5 21.6 327 9.33 2.2 0.044 0.009 1.7 55 72 74 3.6

1.0 9.6 21.5 328 9.34 2.4 0.050 0.009

2.0 9.0 18.2 329 9.13 1.8 0.078 0.009 1.3 72 76

3.0 2.4 16.3 338 8.29 2.0 0.051 0.009

4.0 1.1 14.2 358 7.89 3.9 0.067 0.009 60 76 82

5.0 0.5 10.3 388 6.83

5.6 6.5 0.265 0.055 60 96 98

6.0 0.3 8.2 448 6.27

6.4 0.4 8.0 511 6.44



Lake Owasso 2007 & 2008 Water Quality Data (Site 5403)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 

(oC)

Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)

Turbidty 

(NTU's) TP (mg/L)

SRP 

(mg/L)

TDP 

(mg/L)

Chla - 

Correct 

(mg/L)

Chloride 

(mg/L)

Total 

Alkalinity 

(mg/L)

Total 

Hardness 

(mg/L)

Secchi 

Depth (m)

6/19/07 0.0 5.1 22.8 357 7.5 2.7 0.051 0.009 0.010 13.1 200 86 92 1.6

1.0 4.6 22.7 356 7.34 3.0 0.047 0.009 0.013

2.0 4.7 22.1 355 7.38 3.0 0.047 0.009 0.015 12.8 84 90

3.0 4.6 21.5 354 7.41 3.2 0.043 0.009 0.009 155

4.0 3.0 15.3 353 7.24 15.0 0.191 0.045 0.065 70 84 86

5.0 0.4 11.7 394 6.58 16.0 0.324 0.136 0.159

6.0 0.3 9.7 435 6.27

6.4 18.0 0.684 0.188 0.252 90 104 106

7.0 0.3 9.1 466 6.17

7.1 0.3 9.2 492 6.13

7/5/07 0.0 6.3 25.3 385 7.18 4.0 0.058 0.012 0.016 19.2 55 86 94 1.2

1.0 4.9 24.9 385 6.96 3.8 0.070 0.009 0.018

2.0 3.5 24.3 385 6.88 3.5 0.058 0.009 0.018 13.2 60 90 94

3.0 1.1 21.7 385 6.73 2.8 0.056 0.009 0.018

4.0 0.5 15.8 396 6.39 9.1 0.249 0.105 0.114 55

5.0 0.4 12.1 429 5.89 16.0 0.485 0.101 0.115 100 100

6.0 0.4 10.9 464 5.69

6.2 22.0 1.00 0.147 0.175 60 110 110

7.0 0.3 10.2 671 5.34

7.1 0.4 10.4 924 5.31

7/25/07 0.0 8.4 26.6 380 7.58 3.8 0.043 0.009 0.012 11.1 55 86 92 1.3

1.0 8.1 25.9 380 7.5 3.5 0.043 0.009 0.009

2.0 2.5 24.0 378 6.95 3.5 0.057 0.009 0.009 15.1 55 88 94

3.0 1.0 21.2 387 6.71 4.0 0.055 0.009 0.009

4.0 0.6 16.5 408 6.25 9.5 0.267 0.081 0.090 94 96

5.0 0.4 12.5 452 5.7

5.8 23.0 0.824 0.132 0.143 55 116 118

6.0 0.3 10.9 482 5.37

6.5 0.2 10.9 514 5.34



Lake Owasso 2007 & 2008 Water Quality Data (Site 5403)

Date

Sample 

Depth (m)

D.O. 

(mg/l)

Temp. 
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Sp. Cond. 

(µµµµmho/cm 

@25C) pH (S.U.)
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(mg/L)

Secchi 

Depth (m)

8/14/07 0.0 12.2 25.3 373 7.22 2.8 0.044 0.009 0.009 12.1 60 88 94 1.4

1.0 4.7 25.3 374 7.16 2.8 0.043 0.009 0.009

2.0 4.5 25.0 360 7.11 2.8 0.062 0.009 0.009 6.2 60 88 94

3.0 1.3 22.0 381 6.9 4.4 0.125 0.009 0.011

4.0 0.7 17.5 403 6.59 16.0 0.243 0.032 0.045 60 104 104

5.0 0.4 13.8 448 6.15 20.0 0.500 0.045 0.055

5.9 24.0 0.845 0.088 0.101 60 113 114

6.0 0.4 12.4 473 6.01

6.5 0.3 12.4 488 5.94

9/4/07 0.0 8.1 24.1 357 7.12 4.9 0.044 0.009 0.012 17.8 61 86 90 1.7

1.0 6.9 23.8 357 7.06 3.9 0.047 0.009 0.015 55 86 94

2.0 3.2 22.9 355 6.82 0.048 0.009 0.010 18.5

3.0 0.6 20.3 369 6.59 4.4 0.064 0.009 0.012 55 94 94

4.0 0.3 17.3 396 6.26 0.074 0.009 0.009

5.0 0.3 14.8 452 5.97

5.3 25.0 0.420 0.217 0.234 61 116 114

6.0 0.4 13.2 503 5.77

6.1 0.4 13.4 517 5.79

9/25/07 0.0 7.0 19.0 347 7.11 1.7 0.058 0.009 0.022 27.5 54 78 82 1.5

1.0 7.0 19.0 347 7.09 2.2 0.066 0.009 0.026

2.0 1.3 17.7 338 6.81 1.8 0.058 0.009 0.021 4.2 54 78 84

3.0 0.2 15.4 381 6.69 1.5 0.047 0.009 0.018

4.0 0.2 14.5 386 6.64 1.3 0.042 0.009 0.018 55 90 94

5.0 0.2 14.0 404 6.5 4.1 0.266 0.087 0.099

6.0 0.2 13.4 441 6.27

6.1 6.4 0.282 0.063 0.081 55 106 104

6.7 0.3 13.2 458 6.01
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Total Phosphorus 2008
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2007 Galtier St. Runoff Water Qaulity Data

Sampler Location Sample ID
Date Sample 

Taken
TP SRP Chlorides TSS VSS Flow TP SRP Chlorides Tss Vss

m/d/y mg/L mg/L mg/L mg/L mg/L L g g g g g

Galtier Street 2007010 05/09/07 0.375 0.018 8 221.1 68.0 756,505 284 0 0 167,296 11,376 5/7/07 6:53 PM 5/9/07 1:01 AM 13

Galtier Street 2007071 05/25/07 0.148 0.021 0 46.7 22.3 270,148 40 6 0 12,607 6,033 5/24/07 12:59 PM 5/24/07 3:42 PM 4

Galtier Street 2007077 05/29/07 0.770 0.156 20 447.0 164.0 86,257 66 13 1,725 38,557 14,146 5/29/07 2:38 PM 5/29/07 3:00 PM 2

Galtier Street 2007085 05/30/07 0.265 0.009 10 133.5 40.5 582,969 154 5 5,830 77,826 23,610 5/29/07 8:48 PM 5/29/07 11:26 PM 8

Galtier Street 2007099 06/01/07 0.219 0.036 10 LOST LOST 533,412 117 19 5,334 5/30/07 6:18 PM 5/30/07 8:23 PM 7

Galtier Street 2007109 06/05/07 0.279 0.038 10 120.3 39.0 1,858,456 519 71 18,585 223,634 72,480 6/2/07 2:35 PM 6/4/07 6:05 PM 22

Galtier Street 2007154 06/18/07 0.216 0.080 0 152.6 46.6 1,258,240 272 101 0 192,007 58,634 6/15/07 11:34 PM 6/18/07 1:56 PM 15

Galtier Street 2007221 07/05/07 0.240 0.063 5 243.0 74.8 534,168 128 34 2,671 129,803 39,929 7/3/07 2:22 PM 7/3/07 3:12 PM 8

Galtier Street 2007231 07/10/07 0.274 0.070 5 50.8 20.6 1,024,070 281 72 5,120 52,023 21,096 7/8/07 3:56 PM 7/8/07 7:56 PM 13

Galtier Street 2007264 07/16/07 0.268 0.123 20 38.1 22.7 Missing Data 7/13/07 2:07 PM 1

Galtier Street 2007272 07/20/07 0.204 0.040 5 67.3 14.8 811,635 166 32 4,058 54,637 11,977 7/18/07 4:12 PM 7/18/07 5:31 PM 15

Galtier Street 2007314 08/06/07 0.267 0.045 5 120.0 34.4 172,216 46 8 861 20,666 5,924 8/4/07 1:51 PM 8/5/07 3:48 AM 3

Galtier Street 2007340 08/14/07 0.178 0.046 5 68.3 20.7 1,478,238 263 68 7,391 101,013 30,550 8/13/07 11:16 PM 8/14/07 12:40 AM 16

Galtier Street 2007383 08/21/07 0.125 0.020 5 41.4 11.1 440,038 55 9 2,200 18,218 4,884 8/21/07 3:07 AM 8/21/07 4:49 AM 7

Galtier Street 2007397 08/24/07 0.129 0.026 5 35.0 16.5 339,528 44 9 1,698 11,883 5,602 8/23/07 2:36 PM 8/23/07 3:54 PM 4

Galtier Street 2007451 08/28/07 0.151 0.034 5 56.5 16.0 1,698,732 257 58 8,494 95,978 27,180 8/28/07 2:52 AM 8/28/07 3:31 AM 24

Galtier Street 2007473 09/07/07 0.248 0.054 5 43.0 17.2 1,463,753 363 79 7,319 62,941 25,128 9/6/07 8:58 PM 9/7/07 1:59 AM 19

Galtier Street 2007528 09/20/07 0.189 0.042 1 Missing Missing 2,015,419 381 85 2,015 9/18/07 6:31 AM 9/18/07 5:04 AM 24

Galtier Street 2007529 09/21/07 0.153 0.017 1 83.8 25.5 1,953,052 299 33 1,953 163,568 49,803 9/20/07 6:01 PM 9/20/07 6:40 PM 24

Galtier Street 2007538 09/25/07 0.172 0.009 1 394.0 138.0 742,430 128 7 742 292,517 102,455 9/24/07 6:02 PM 9/24/07 7:04 PM 12

Galtier Street 2007576 09/28/07 0.178 0.013 0 59.5 28.3 282,528 50 4 0 16,810 7,981 9/26/07 7:32 PM 9/26/07 8:18 PM 6

Galtier Street 2007597 10/02/07 0.121 0.027 0 31.0 12.8 2,036,602 246 55 0 63,135 25,967 9/30/07 4:29 AM 9/30/07 3:56 PM 24

Galtier Street 2007612 10/03/07 0.117 0.032 0 122.2 28.9 1,892,485 221 61 0 231,304 54,672 10/2/07 11:53 AM 10/2/07 9:21 PM 22

Galtier Street 2007621 10/05/07 Missing Missing Missing 65.1 20.6 2,497,947 162,723 51,386 10/5/07 2:29 AM 10/5/07 6:58 AM 24
Galtier Street 2007627 10/08/07 0.174 0.145 5 18.2 8.0 667,419 116 97 3,337 12,147 5,339 10/6/07 6:09 AM 10/8/07 9:05 AM 20

Sample

s Taken

Ramsey-Washington Metro Watershed District

Water Quality Data

Start Date End Date



2007 County Road C Runoff Water Quality Data

Sampler Location Sample ID
Date Sample 

Taken
TP SRP Chlorides TSS VSS Flow TP SRP Chlorides Tss Vss

m/d/y mg/L mg/L mg/L mg/L mg/L L g g g g g

County C 2007136 06/08/07 64.40 0.009 0 Lost Lost One Sample Taken 6/7/07 3:29 PM 1

County C 2007152 06/18/07 1.110 0.046 0 1888.3 151.7One Sample Taken 6/18/07 12:18 PM 1

County C 2007274 07/20/07 0.336 0.066 25 306.6 84.6 One Sample Taken 7/18/07 4:10 PM 1

County C 2007406 08/27/07 0.241 0.022 15 139.7 38.0 One Sample Taken 8/27/07 2:12 AM 1

County C 2007450 08/28/07 0.206 0.042 75 25.5 12.3 1,387,229 286 58 104,042 35,374 17,109 8/28/07 2:51 AM 8/28/07 12:21 PM 24

County C 2007535 09/21/07 0.172 0.049 58 27.4 10.4 1,507,375 259 74 87,428 41,302 15,677 9/20/07 6:02 PM 9/20/07 10:20 PM 24

Samples 

Taken

Ramsey-Washington Metro Watershed District
Water Quality Data

End DateStart Date



2008 County Road C Runoff Water Quality Data

Note for Eric Korte (RWMWD):  All results highlighted in yellow should be discarded (Per Ramsey County Labs)

Sample 

Date

Sample 

Description

Sample 

Number

# of 

Sample in 

Composit

e

TP (mg/L)
SRP 

(mg/L)

Chlorides 

(mg/L)
pH

turbid 

(JTU)

Total 

Dissolved 

Phosphor

us (mg/L)

TPM 

mg/L

OPM 

mg/L

Lab 

Notes
Site Notes

6/6/08 County C Storm 2008105 15 0.26 0.06 108 7.09 0.056 271 148 on bottle 6 1/3 - Rained ~1.0 inches

6/13/08 County C Storm 2008143 See Note 0.26 0.06 94 7.19 0.102 98 59 sampler complete - manually triggered samplers..level was above enable (pseudo grab)

7/21/08 County C Storm 2008283 See Note 0.25 0.03 45 7.13 0.064 1428 605 on bottle 1 2/3 - pond went dry and water is going the wrong way through pipe

8/14/08 County C Storm 2008385 See Note 0.37 0.04 29 7.15 0.055 354 105 on bottle 1 2/3 - pond went dry and water is going the wrong way through pipe

6/9/08 County C Grab 2008108 1 0.092 101 0.093 yellow lost data

6/13/08 County C Grab 2008146 1 0.44 0.25 79 7.37 0.286 131 72

6/16/08 County C Grab 2008157 1 0.50 0.20 104 6.56 14 0.241 140 50

6/20/08 County C Grab 2008180 1 0.50 0.24 127 0.254 483 260

6/23/08 County C Grab 2008182 1 0.37 0.17 135 0.182 314 174

6/27/08 County C Grab 2008192 1 0.58 0.18 145 7.00 0.192 622 300

6/30/08 County C Grab 2008194 1 0.55 0.27 150 7.51 0.280 1279 565

7/3/08 County C Grab 2008220 1 0.47 0.01 160 7.05 0.049 80 59



2007 West Owasso Blvd Runoff Water Quality Data

Sampler Location Sample ID
Date Sample 

Taken
TP SRP Chlorides TSS VSS Flow TP SRP Chlorides Tss Vss

m/d/y mg/L mg/L mg/L mg/L mg/L L g g g g g

W. Owasso 2007073 05/25/07 0.335 0.023 40 62.4 26.9 Missing Data 5/23/07 3:41 PM 5/24/07 4:34 PM 8

W. Owasso 2007078 05/29/07 0.710 0.009 10 284.0 101.0 Missing Data 5/29/07 2:44 PM 5/29/07 3:22 PM 2

W. Owasso 2007100 06/01/07 0.290 0.024 15 92.3 29.0 Missing Data 5/30/07 6:16 PM 5/31/07 8:16 AM 8

W. Owasso 2007110 06/05/07 0.294 0.028 35 91.3 24.3 402,468 118 11 14,086 36,759 9,793 6/2/07 3:05 PM 6/2/07 11:19 PM 24

W. Owasso 2007155 06/18/07 0.297 0.025 5 Missing Missing 147,745 44 4 739 6/15/07 10:24 PM 6/18/07 2:46 PM 7

W. Owasso 2007222 07/05/07 0.210 0.033 10 503.8 129.6 37,769 8 1 378 19,030 4,895 7/3/07 2:23 PM 7/3/07 2:32 PM 3

W. Owasso 2007232 07/10/07 0.254 0.052 1 98.4 29.0 80,741 21 4 81 7,945 2,341 7/8/07 3:58 PM 7/8/07 5:48 PM 5

W. Owasso 2007273 07/20/07 0.318 0.025 5 190.2 53.5 199,337 63 5 997 37,914 10,674 7/18/07 4:06 PM 7/19/07 3:49 AM 13

W. Owasso 2007311 08/02/07 0.321 0.242 28 37.4 16.0 One Sample Taken 8/1/07 8:31 PM 1

W. Owasso 2007329 08/13/07 0.240 0.050 5 243.1 63.3 73,414 18 4 367 17,850 4,646 8/11/07 3:42 AM 8/11/07 4:06 AM 7

W. Owasso 2007341 08/14/07 0.198 0.019 20 96.8 25.4 147,461 29 3 2,949 14,274 3,746 8/13/07 11:14 PM 8/14/07 8:10 AM 14

W. Owasso 2007371 08/20/07 0.238 0.023 35 23.3 9.8 499,423 119 11 17,480 11,653 4,911 8/18/07 9:39 AM 8/19/07 3:30 PM 24

W. Owasso 2007384 08/21/07 0.237 0.009 40 65.5 23.8 88,031 21 1 3,521 5,766 2,091 8/21/07 3:17 AM 8/21/07 5:22 PM 5

W. Owasso 2007399 08/24/07 0.210 0.017 40 25.6 11.1 189,433 40 3 7,577 4,849 2,103 8/23/07 2:22 PM 8/24/07 11:12 AM 14

W. Owasso 2007408 08/27/07 0.198 0.017 30 132.3 37.3 309,677 61 5 9,290 40,981 11,561 8/27/07 2:09 AM 8/27/07 11:36 AM 17

W. Owasso 2007452 08/28/07 0.745 0.085 25 146.5 36.0 467,984 349 40 11,700 68,560 16,847 8/28/07 2:51 AM 8/28/07 4:29 AM 24

W. Owasso 2007474 09/07/07 0.252 0.025 19 66.3 16.5 235,168 59 6 4,468 15,599 3,880 9/6/07 9:05 PM 9/7/07 2:26 PM 12

W. Owasso 2007531 09/21/07 0.268 0.040 5 50.7 11.7 525,499 141 21 2,627 26,625 6,131 9/18/07 11:43 AM 9/18/07 5:48 PM 24

W. Owasso 2007572 09/28/07 0.138 0.010 24 27.0 9.4 348,679 48 3 8,368 9,414 3,278 9/26/07 7:41 PM 9/27/07 10:22 AM 24

W. Owasso 2007613 10/03/07 0.153 0.031 12.5 19.8 7.4 458,030 70 14 5,725 9,069 3,389 10/2/07 12:05 PM 10/2/07 7:25 PM 24

W. Owasso 2007622 10/05/07 Missing Missing Missing 75.6 22.8 439,291 33,210 10,016 10/5/07 2:33 AM 10/5/07 7:06 AM 24

Samples 

Taken

Ramsey-Washington Metro Watershed District
Water Quality Data

End DateStart Date



2008 West Owasso Blvd Runoff Water Quality Data
Note for Eric Korte (RWMWD):  All results highlighted in yellow should be discarded (Per Ramsey County Labs)

Sample 

Date
Sample Description

Sample 

Number

# of Samples in 

Composite
TP (mg/L)

SRP 

(mg/L)

Chlorides 

(mg/L)
pH

turbid 

(JTU)

Total 

Dissolved 

Phosphor

us (mg/L)

TPM mg/L
OPM 

mg/L

Lab 

Notes
Site Notes

5/30/08 West Owasso Storm 2008070 23 0.26 0.06 40 7.26 on sample 8 3/3

6/3/08 West Owasso 2008092 8 0.32 0.04 115 7.43 0.070

6/6/08 West Owasso Storm 2008104 24 0.26 0.06 34 7.13 0.059 77 31 sampler complete

6/11/08 West Owasso Storm 2008126 14 0.25 0.02 45 7.12 0.068 12 9 sampler complete

7/11/08 West Owasso Storm 2008250 13 0.34 0.04 62 7.41 0.091 420 143 on bottle 4 3/3

7/14/08 West Owasso Storm 2008252 13 0.27 0.07 9 6.90 0.103 69 29 on bottle 5 2/3 - all samples past 2 1/3 were 'no liquid detected (flow was taken just for first 3 s

7/21/08 West Owasso Storm 2008284 24 0.17 0.02 5 7.04 0.033 195 49 on bottle 8 3/3

8/4/08 West Owasso Storm 2008326 ??? 0.35 0.13 23 7.45 0.164 97 36

8/14/08 West Owasso Storm 2008384 24 0.30 0.03 9 6.89 0.041 780 114 sampler complete - no liquid detected for all of bottle 8 and bottle 1 1/3,1 2/3

8/18/08 West Owasso Storm 2008387 12 0.22 0.12 20 7.02 0.150 39 10

8/27/08 West Owasso Storm 2008451 3 0.26 0.15 35 6.92 0.196 81 20 on sample 2 1/3

8/28/08 West Owasso Storm 2008453 24 0.24 0.04 12 6.85 0.065 100 28 on sample 8 3/3

9/8/08 West Owasso Storm 2008472 5 0.48 0.01 10 7.35 100 0.023 210 49

9/12/08 West Owasso Storm 2008526 24 0.20 0.01 60 25 82 19 sampler complete - didn’t take sample 1 1/3

9/15/08 West Owasso Storm 2008532 24 0.14 0.04 16 7.11 34 10 sampler complete - some errors…no liq. Detected and no more liquid (did not write down what

9/24/08 West Owasso Storm 2008584 23 0.22 37 7.04 0.052 on bottle 6 3/3 - bottles 4 and 5 only filled half way…composited anyway

10/6/08 West Owasso Storm 2008609 0.33 10 6.16 0.152 on bottle 3 2/3 - no liquid detected after bottle 1…only took level and flow from bottle 1

10/8/08 West Owasso Storm 2008624 0.21 5 7.46 0.078 sampler complete

6/13/08 West Owasso Grab 2008145 0.15 0.02 64 7.45 0.061 4 7



2008 Dale Street Runoff Water Quality Data

Note for Eric Korte (RWMWD):  All results highlighted in yellow should be discarded (Per Ramsey County Labs)

Sample 

Date
Sample Description

Sample 

Number

# of 

Sample in 

Composit

e

TP (mg/L)
SRP 

(mg/L)

Chlorides 

(mg/L)
pH

turbid 

(JTU)

Total 

Dissolved 

Phosphor

us (mg/L)

TPM 

mg/L

OPM 

mg/L

Lab 

Notes
Site Notes

5/30/08 Dale Street storm 2008069 16 1.34 0.16 50 7.48 on bottle 5 2/3 - sampler stopped due to low power

6/6/08 Dale Street Storm 2008103 1.26 0.10 25 7.25 1216 377 sampler complete - power failed on last sample, sampler water is extremely cloudy..almost black in color

6/9/08 Dale Street Storm 2008106 0.184 50 0.182 yellow lost datasampler complete - also took grab sample

6/11/08 Dale Street Storm 2008125 0.50 0.10 25 6.25 0.130 170 62 sampler complete - changed pacing to 1000cf

6/13/08 Dale Street Storm 2008142 0.21 0.11 60 7.25 0.149 30 18 sampler complete - also took grab sample

6/16/08 Dale Street Storm 2008155 0.34 0.13 51 6.46 6 0.161 33 14 sampler complete - also took grab sample

7/11/08 Dale Street Storm 2008249 23 0.30 0.08 36 7.79 0.109 346 250 on bottle 8 3/3

7/14/08 Dale Street Storm 2008251 11 0.24 0.06 19 7.01 0.076 140 40 on sample 3 2/3 - sampler stopped due to low power

7/18/08 Dale Street Storm 2008278 2 0.26 0.07 12 7.58 0.105 98 40 on bottle 1 3/3

7/21/08 Dale Street Storm 2008282 24 0.30 0.08 37 7.31 0.115 204 43 sampler complete

8/4/08 Dale Street Storm 2008325 0.28 0.07 71 6.63 0.100 205 67 on bottle 1 3/3 - removed mouse nest on sampler

8/14/08 Dale Street Storm 2008383 19 0.28 0.06 72 6.77 0.091 187 54 on bottle 7 2/3

8/18/08 Dale Street Storm 2008386 3 0.43 0.24 210 6.62 0.286 67 23 on bottle 2 1/3

8/27/08 Dale Street Storm 2008450 2 0.33 0.03 28 6.84 0.082 107 46 on bottle 2 1/3

8/28/08 Dale Street Storm 2008452 24 0.21 0.05 24 7.01 0.077 82 26 sampler complete

9/2/08 Dale Street Storm 2008458 3 0.29 0.04 65 7.13 222 70 on bottle 2 1/3

9/12/08 Dale Street Storm 2008525 11 0.16 0.04 15 12 50 19 on bottle 4 3/3

9/15/08 Dale Street Storm 2008531 14 0.21 0.07 14 7.29 82 27 on bottle 5 3/3

9/24/08 Dale Street storm 2008583 24 0.28 10 7.39 0.081 sampler complete

10/6/08 Dale Street storm 2008608 10 0.24 12 5.97 0.115 on bottle 4 2/3

10/8/08 Dale Street storm 2008623 24 0.18 6 7.58 0.071 sampler complete

10/10/08 Dale Street storm 2008667 1 0.28 114 7.68 0.228 on bottle 1 2/3  

10/14/08 Dale Street storm 2008671 12 29 13 on bottle 5 1/3

6/9/08 Dale Street Grab 2008107 0.225 80 0.227 yellow lost data

6/13/08 Dale Street Grab 2008144 0.26 0.16 48 6.95 0.192 6 7

6/16/08 Dale Street Grab 2008156 0.54 0.15 56 6.36 9 0.188 49 19

6/20/08 Dale Street Grab 2008179 0.65 0.01 640 0.060 328 124

6/23/08 Dale Street Grab 2008181 0.06 0.01 2310 0.042 241 98

6/27/08 Dale Street Grab 2008191 0.05 0.01 215 6.61 0.050 317 117

6/30/08 Dale Street Grab 2008193 0.10 0.01 171 6.46 0.060 715 261

7/3/08 Dale Street Grab 2008219 0.08 0.01 145 6.44 0.063 166 62



 

Appendix G 

Trend Analysis 

 

 

 

 

 















 

Appendix H 

Zooplankton and Phytoplankton Data 

 



 

 

 

MEMO 

 

To:  Hal Runke, Barr Engineering Co. 

From:  Joseph Shapiro 

Date:  January 21, 2008 

Subject: Lake Owasso Zooplankton Grazing Rates 

 

As noted previously, there doesn't seem to be a great relationship between chlorophyll 

and grazing intensity when the two are plotted against each other (see following graph 

and tables). However, when both are plotted vs year, several years, 1985, 1990, and 1994 

in the spring data, do show an inverse relation; and in the later data, 1987, 1993 and 2006 

show the same. I don't think these are accidental. However, the zooplankton data you sent 

to me show that the zooplankters, including Daphnia, are really small. As grazing rate is 

proportional to the cube of body length, I am not surprised by the lack of more relations.  

 

Whether the lack of larger grazing zooplankters results from destruction of refuges by 

eliminating macrophytes is moot. The lake is large enough that most daphnids would be 

distant from such refuges, and would probably instead migrate downwards at night to try 

to avoid predation by the fish. To my mind, I suspect the fish population, which I 

remember as comprising innumerable small zooplanktivores, is a much greater influence 

in maintaining small-bodied zooplankters. This winter may, because of the heavy snow, 

result in many of the planktivorous fish dying under the ice, leading to increased 

transparency in 2008, as the grazers respond by become larger, or possibly as D. pulex 

shows up, as it often does in winter-kill lakes. The data show that the highest 

transparencies in L. Owasso often are linked to low chlorophyll values ( i.e. the 

transparency is more a function of chlorophyll rather than being controlled by suspended 

silt, or by water color,so the lake may look better next spring and summer. 

 

I suspect that the Secchi Disc program has a lot of data on the lake, and comparing these 

with snowfall records may be illuminating. 
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Early Summer: Chl a vs. Daphnia  grazing
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Late Summer: Chl a vs. Daphnia  grazing
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Chlorophyll a vs. Daphnia  grazing

0

10

20

30

40

50

60

70

0 2 4 6 8 10 12 14 16

 Daphnia grazing (% of top 4.5m/day)

C
h

lo
ro

p
h

y
ll
 a

 (
u

g
/L

)

Late Summer Early Summer

P:\Mpls\23 MN\62\2362946\WorkFiles\ZooplanktonData\DaphniaFilteringRates.xls ChartAnnualMax



Early Summer (May or June) Secchi Depth Maximum Values

Date

Secchi 

Depth Chl a

Daphnia 

Grazing

6/11/1985 2.7 5.37 0.489

5/22/1986 2.4 3.95 14.609

5/12/1987 3 2.95 9.166

5/18/1988 3.4 3.03 3.547

5/24/1989 4.5 1.63 3.476

5/4/1990 4.5 5.27 1.138

5/29/1991 4.1 5.75 7.539

5/26/1992 5.4 2.90 13.448

5/24/1993 5 3.80 11.529

5/2/1994 6.9 0.55 13.875

6/19/1995 5 2.65 1.237

5/28/1996 4.1 1.25 2.464

6/16/1997 4.2 1.15 3.860

6/9/1998 4.1 3.99 1.270

6/4/1999 4.1 4.75 4.265

5/25/2000 3 3.2 0.919

5/23/2001 2.9 4.7 4.536

5/29/2002 6 0.9 0.818

5/1/2003 4.1 1.95 0.535

5/3/2004 4.4 1.75 10.398

5/23/2006 4.1 5.18 4.734

Late Summer (August or Sept) Chl a Maximum Values

Date

Secchi 

Depth Chl a

Daphnia 

Grazing

8/16/1985 0.8 20.03 1.254

9/2/1986 1.2 18.67 2.599

8/28/1987 1.3 16.30 8.297

8/11/1988 1.1 25.63 0.729

8/18/1989 1.1 19.63 0.096

8/22/1990 1.1 26.47 0.000

9/4/1991 0.8 10.50 0.951

8/24/1992 1.3 16.40 6.762

8/19/1993 1 19.60 4.539

8/15/1994 1.5 14.55 0.574

9/7/1995 1.3 15.35 0.249

8/15/1996 1.2 23.85 1.175

8/27/1997 1.2 17.95 1.018

8/12/1998 2.7 5.05 0.019

8/31/1999 2.7 4.60

9/7/2000 2.2 7.40 0.600

8/16/2001 1.6 12.05 0.311

8/16/2002 1.2 14.70 0.163

9/5/2003 1.5 15.90 3.616

8/16/2004 0.9 30.55 0.341

8/18/2006 0.6 60.51 0.472
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zoop_conc (2)

LAKENAME DNRID DATE DATE SITE TOW CYCLO-THOUS/M3 CALA-THOUS/M3 NAUP-THOUS/M3 ROTIF-THOUS/M3 DAPH-THOUS/M3 BOSM-THOUS/M3 CHYD-THOUS/M3 CERIOD-THOUS/M3 DIAPHAN-THOUS/M3 LEPTO-THOUS/M3 OTHER-THOUS/M3 TOTAL-THOUS/M3

OWASSO 62-0056 19840417 4/17/1984 5401 8 19.9 0.5 45.4 0.8 0.2 0.2 0.7 0.0 0.0 0.0 0.0 67.70

OWASSO 62-0056 19840606 6/6/1984 5401 6 17.1 122.8 71.4 220.0 41.4 38.6 24.3 4.3 0.0 0.0 0.0 539.90

OWASSO 62-0056 19840621 6/21/1984 5401 6 0.8 34.8 17.8 12.9 9.0 0.3 16.5 0.0 1.9 0.0 0.0 94.00

OWASSO 62-0056 19840705 7/5/1984 5401 5 2.3 28.3 27.6 105.3 10.5 1.0 98.1 3.0 105.0 0.0 0.0 381.10

OWASSO 62-0056 19840824 8/24/1984 5401 6 4.6 7.1 25.1 84.3 1.4 3.9 21.0 0.0 43.6 0.0 0.0 191.00

OWASSO 62-0056 19840829 8/29/1984 5401 4 2.9 3.7 37.0 157.1 6.6 4.9 14.0 0.0 76.5 0.0 0.0 302.70

OWASSO 62-0056 19850416 4/16/1985 5401 8 33.6 3.8 70.3 16.8 0.3 0.0 4.1 0.0 0.0 0.0 0.0 128.90

OWASSO 62-0056 19850516 5/16/1985 5401 7 54.8 90.1 105.8 184.1 113.6 415.3 82.3 0.0 0.0 0.0 0.0 1046.00

OWASSO 62-0056 19850611 6/11/1985 5401 5 3.8 55.4 103.1 72.4 12.6 1.6 20.8 0.0 3.8 0.0 0.0 273.50

OWASSO 62-0056 19850625 6/25/1985 5401 7 5.9 60.7 54.8 60.7 3.9 0.0 33.3 5.9 13.7 0.0 0.0 238.90

OWASSO 62-0056 19850730 7/30/1985 5401 7 1.5 7.3 61.7 58.8 6.6 15.4 29.4 0.0 31.6 0.0 0.0 212.30

OWASSO 62-0056 19850816 8/16/1985 5401 7 4.3 7.8 22.7 201.4 15.3 70.1 6.3 0.0 4.7 0.0 0.0 332.60

OWASSO 62-0056 19850912 9/12/1985 5401 6 1.8 3.2 18.3 22.4 4.6 43.4 10.1 0.0 1.4 0.0 0.0 105.20

OWASSO 62-0056 19860429 4/29/1986 5401 8 40.9 1.1 68.8 3.0 1.3 1.7 0.0 0.0 0.0 0.0 0.0 116.80

OWASSO 62-0056 19860522 5/22/1986 5401 5 35.7 16.5 37.8 33.5 42.8 37.3 9.9 0.0 0.0 0.0 0.0 213.50

OWASSO 62-0056 19860612 6/12/1986 5401 7 2.4 4.3 8.6 10.6 5.9 7.4 40.0 0.4 4.3 0.0 0.0 83.90

OWASSO 62-0056 19860701 7/1/1986 5401 6 17.8 24.0 52.4 27.4 2.1 60.0 53.5 41.5 13.4 0.0 0.0 292.10

OWASSO 62-0056 19860717 7/17/1986 5401 6 2.4 1.0 11.3 31.5 3.8 24.0 28.5 0.3 16.1 0.0 0.0 118.90

OWASSO 62-0056 19860812 8/12/1986 5401 7 4.1 2.4 6.2 37.6 2.1 5.6 11.8 0.0 5.0 0.0 0.0 74.80

OWASSO 62-0056 19860902 9/2/1986 5401 7 6.6 1.0 8.6 15.7 8.8 46.8 1.7 0.0 3.9 0.2 0.0 93.30

OWASSO 62-0056 19860924 9/24/1986 5401 9 3.0 1.8 14.6 7.6 20.4 12.2 1.8 0.0 1.8 0.0 0.0 63.20

OWASSO 62-0056 19870512 5/12/1987 5401 7 18.4 8.6 32.5 110.5 21.5 12.1 2.4 0.0 0.0 0.0 0.0 206.00

OWASSO 62-0056 19870604 6/4/1987 5401 7 8.6 14.1 42.3 30.2 8.6 11.0 16.5 0.0 0.0 0.0 0.0 131.30

OWASSO 62-0056 19870625 6/25/1987 5401 4 12.1 6.2 18.0 15.7 11.3 41.9 16.5 0.0 9.8 0.0 0.0 131.50

OWASSO 62-0056 19870716 7/16/1987 5401 6 5.5 7.0 4.1 120.3 1.2 40.3 2.1 0.0 15.3 0.0 0.0 195.80

OWASSO 62-0056 19870813 8/13/1987 5401 4 4.9 5.1 38.3 45.8 18.5 9.3 2.1 0.3 6.4 0.0 0.0 130.70

OWASSO 62-0056 19870828 8/28/1987 5401 8 3.0 0.6 9.6 4.2 22.8 4.0 0.6 0.1 4.2 0.0 0.0 49.10

OWASSO 62-0056 19870918 9/18/1987 5401 10 3.3 0.5 23.6 10.1 9.5 32.5 5.8 0.1 0.5 0.0 0.0 85.90

OWASSO 62-0056 19871008 10/8/1987 5401 10 6.6 1.9 3.8 5.6 4.4 8.1 2.9 0.0 1.0 0.0 0.0 34.30

OWASSO 62-0056 19880407 4/7/1987 5401 10 6.7 1.8 16.6 2.1 0.9 0.3 0.5 0.0 0.0 0.0 0.0 28.90

OWASSO 62-0056 19880503 5/3/1988 5401 10 16.8 1.2 16.6 22.2 2.3 1.0 1.9 0.0 0.0 0.0 0.0 62.00

OWASSO 62-0056 19880518 5/18/1988 5401 10 15.2 10.7 10.0 22.9 10.1 7.8 1.2 0.0 0.0 0.0 0.0 77.90

OWASSO 62-0056 19880608 6/8/1988 5401 7 0.9 5.5 4.7 5.3 0.9 0.1 0.9 0.0 0.3 0.1 0.0 18.70

OWASSO 62-0056 19880630 6/30/1988 5401 7 0.4 1.5 1.0 0.6 0.6 0.2 3.4 0.0 1.3 0.0 0.0 9.00

OWASSO 62-0056 19880719 7/19/1988 5401 6 1.4 0.8 1.3 3.3 0.4 1.0 1.7 0.0 0.5 0.0 0.0 10.40

OWASSO 62-0056 19880811 8/11/1988 5401 8 0.9 0.7 1.2 1.9 2.2 1.7 0.5 0.0 1.2 0.0 0.0 10.30

OWASSO 62-0056 19880902 9/2/1988 5401 9 0.6 0.1 4.1 7.2 2.0 5.2 2.8 0.1 1.4 0.1 0.0 23.60

OWASSO 62-0056 19890502 5/2/1989 5401 7 6.2 0.7 12.0 11.1 0.4 0.6 0.2 0.0 0.0 0.0 0.0 31.20

OWASSO 62-0056 19890524 5/24/1989 5401 8 12.6 2.3 3.9 32.6 6.9 9.3 0.1 0.0 0.0 0.0 0.0 67.70

OWASSO 62-0056 19890613 6/13/1989 5401 7 0.2 2.9 2.0 1.4 1.4 0.2 0.1 0.1 0.0 0.0 0.0 8.30

OWASSO 62-0056 19890707 7/7/1989 5401 6 0.7 4.0 2.6 5.5 1.0 0.1 1.0 0.0 1.4 0.0 0.0 16.30

OWASSO 62-0056 19890726 7/26/1989 5401 5 0.9 2.9 1.9 2.7 0.3 0.7 5.4 0.0 1.8 0.0 0.0 16.60

OWASSO 62-0056 19890815 8/15/1989 5401 8 0.6 0.6 1.7 2.1 0.3 0.2 0.2 0.0 0.6 0.0 0.0 6.30

OWASSO 62-0056 19890911 9/11/1989 5401 8 0.9 0.7 1.9 3.9 0.9 2.6 0.6 0.0 0.0 0.0 0.0 11.50

OWASSO 62-0056 19890928 9/28/1989 5401 10 0.7 1.0 0.7 3.1 0.3 2.6 0.1 0.0 0.2 0.0 0.0 8.70

OWASSO 62-0056 19900410 4/10/1990 5401 8 0.9 0.3 4.8 1.6 0.2 0.0 0.2 0.0 0.0 0.0 0.0 8.00

OWASSO 62-0056 19900504 5/4/1990 5401 8 1.7 0.3 6.0 5.7 2.7 0.7 0.2 0.0 0.0 0.0 0.0 17.30

OWASSO 62-0056 19900605 6/5/1990 5401 9 1.6 2.2 7.1 1.7 0.5 0.1 0.5 0.0 0.0 0.0 0.0 13.70

OWASSO 62-0056 19900628 6/28/1990 5401 6 1.6 2.6 10.7 1.1 0.5 0.4 0.9 0.0 0.1 0.0 0.0 17.90

OWASSO 62-0056 19900724 7/24/1990 5401 6 1.0 2.4 5.9 2.2 0.1 0.1 1.3 0.0 1.2 0.0 0.0 14.20

OWASSO 62-0056 19900822 8/22/1990 5401 8 1.3 0.4 2.3 1.6 0.0 0.2 0.6 0.0 0.1 0.0 0.0 6.50

OWASSO 62-0056 19900914 9/14/1990 5401 7 0.6 1.0 2.7 3.7 0.1 0.6 3.1 0.0 0.5 0.0 0.0 12.30

OWASSO 62-0056 19910423 4/23/1990 5401 9 57.9 1.5 62.8 32.3 5.2 0.6 3.4 0.0 0.0 0.0 0.0 163.70

OWASSO 62-0056 19910529 5/29/1990 5401 10.5 4.9 16.7 28.7 22.5 12.7 0.3 0.3 0.0 0.0 0.0 0.0 86.10

OWASSO 62-0056 19910612 6/12/1990 5401 8 8.1 25.3 36.9 18.9 3.0 7.3 0.9 0.0 1.3 0.0 0.0 101.70

OWASSO 62-0056 19910709 7/9/1990 5401 6 5.7 0.0 3.1 26.9 0.0 1.4 4.9 0.0 1.4 0.0 0.0 43.40

OWASSO 62-0056 19910805 8/5/1990 5401 6 14.4 19.2 26.1 53.5 15.1 61.0 64.4 0.0 3.4 0.0 0.0 257.10

OWASSO 62-0056 19910904 9/4/1990 5401 6 4.6 6.9 5.1 19.1 2.9 22.3 8.3 0.0 8.3 0.0 0.0 77.50

OWASSO 62-0056 19920505 5/5/1992 5401 9 76.8 3.4 66.4 87.8 7.6 0.0 1.5 0.0 0.0 0.0 0.0 243.50

OWASSO 62-0056 19920526 5/26/1992 5401 8 9.9 8.6 31.9 182.0 31.2 4.1 4.5 0.0 0.0 0.0 0.0 272.20

OWASSO 62-0056 19920618 6/18/1992 5401 8 3.9 9.9 5.7 2.1 4.3 1.2 10.6 0.0 0.0 0.0 0.0 37.70

OWASSO 62-0056 19920715 7/15/1992 5401 6 17.8 11.0 29.3 19.7 9.6 70.8 29.3 0.0 2.3 0.0 0.0 189.80

OWASSO 62-0056 19920806 8/6/1992 5401 6 22.4 10.1 41.6 111.1 18.3 21.0 15.1 0.0 4.6 0.0 0.0 244.20

OWASSO 62-0056 19920824 8/24/1992 5401 7 18.0 10.6 33.7 9.8 15.7 39.6 4.7 0.0 7.8 0.0 0.0 139.90

OWASSO 62-0056 19920914 9/14/1992 5401 9.5 4.8 1.9 12.4 7.9 2.7 13.1 0.9 0.1 2.0 0.0 0.0 45.80

OWASSO 62-0056 19930503 5/3/1993 5401 10 28.0 1.4 93.1 7.4 0.5 0.1 1.1 0.0 0.0 0.0 0.0 131.60

OWASSO 62-0056 19930524 5/24/1993 5401 7 20.8 11.0 91.7 41.5 32.1 3.5 6.7 0.0 0.0 0.0 0.0 207.30

OWASSO 62-0056 19930712 7/12/1993 5401 7 2.4 0.9 2.9 5.8 0.6 0.6 0.4 0.1 0.1 0.0 0.0 13.80

OWASSO 62-0056 19930802 8/2/1993 5401 6 28.8 4.1 57.6 16.9 2.7 28.8 7.3 0.0 3.2 0.0 0.0 149.40
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OWASSO 62-0056 19930819 8/19/1993 5401 6 34.7 4.6 46.2 13.7 9.6 59.9 6.4 0.0 0.9 0.0 0.0 176.00

OWASSO 62-0056 19930907 9/7/1993 5401 8 39.8 3.1 20.9 14.4 13.4 8.9 4.5 0.0 5.5 0.0 0.0 110.50

OWASSO 62-0056 19930923 9/23/1993 5401 8.5 23.2 10.0 16.8 9.7 49.7 13.6 2.3 0.0 0.6 0.0 0.0 125.90

OWASSO 62-0056 19940502 5/2/1994 5401 8.5 36.3 10.1 50.4 52.0 32.3 1.2 1.6 0.0 0.0 0.0 0.0 183.90

OWASSO 62-0056 19940523 5/23/1994 5401 8 8.8 8.4 51.6 35.8 25.7 2.4 10.5 0.0 0.2 0.0 0.0 143.40

OWASSO 62-0056 19940613 6/13/1994 5401 7 6.5 10.3 25.2 6.7 6.0 4.4 8.2 0.0 0.0 0.0 0.0 67.30

OWASSO 62-0056 19940705 7/5/1994 5401 6 7.8 12.0 30.5 21.5 1.5 9.1 13.9 0.0 15.0 0.2 0.0 111.50

OWASSO 62-0056 19940726 7/26/1994 5401 8 12.6 6.4 10.1 7.4 1.0 5.7 2.1 0.0 8.3 0.0 0.0 53.60

OWASSO 62-0056 19940815 8/15/1994 5401 7 5.5 5.6 18.9 18.4 2.1 11.4 12.0 0.0 1.6 0.0 0.0 75.50

OWASSO 62-0056 19940908 9/8/1994 5401 7 4.9 10.3 23.3 6.4 12.2 17.9 6.6 0.0 2.7 0.0 0.0 84.30

OWASSO 62-0056 19940929 9/29/1994 5401 8 5.7 5.0 11.2 3.8 1.4 4.5 1.9 0.2 0.2 0.0 0.0 33.90

OWASSO 62-0056 19950501 5/1/1995 5401 9 13.1 3.2 18.5 32.1 3.1 0.8 2.1 0.1 0.0 0.0 0.0 73.00

OWASSO 62-0056 19950523 5/23/1995 5401 7 9.7 2.9 26.2 16.2 8.5 7.1 3.5 0.0 0.0 0.0 0.0 74.10

OWASSO 62-0056 19950619 6/19/1995 5401 8 7.8 3.9 24.0 12.1 2.6 1.2 2.1 0.1 0.0 0.0 0.0 53.80

OWASSO 62-0056 19950712 7/12/1995 5401 7 8.5 5.9 27.6 3.1 0.9 1.2 2.8 0.0 4.6 0.0 0.0 54.60

OWASSO 62-0056 19950817 8/17/1995 5401 6 7.4 1.9 9.9 19.0 1.0 5.1 6.7 0.0 2.4 0.0 0.0 53.40

OWASSO 62-0056 19950817 8/17/1995 5401 6 9.8 3.9 52.8 8.6 1.4 1.5 12.0 0.0 7.9 0.0 0.0 97.90

OWASSO 62-0056 19950907 9/7/1995 5401 7.5 5.6 1.4 12.9 47.9 0.8 7.7 10.3 0.0 1.5 0.0 0.0 88.10

OWASSO 62-0056 19950925 9/25/1995 5401 9.5 5.4 3.1 7.0 7.3 0.8 16.9 0.4 0.0 0.5 0.0 0.0 41.40

OWASSO 62-0056 19960506 5/6/1996 5401 9.5 11.5 1.8 22.6 9.8 0.5 1.1 0.8 0.0 0.0 0.0 0.0 48.10

OWASSO 62-0056 19960528 5/28/1996 5401 9 13.3 18.1 30.3 34.7 7.4 17.7 1.3 0.0 0.0 0.0 0.0 122.80

OWASSO 62-0056 19960618 6/18/1996 5401 8 1.9 5.4 6.1 4.4 4.1 0.4 0.6 0.0 0.4 0.0 0.0 23.30

OWASSO 62-0056 19960708 7/8/1996 5401 6 6.0 11.9 32.7 37.0 0.1 2.0 1.0 0.0 6.9 0.0 0.0 97.60

OWASSO 62-0056 19960729 7/29/1996 5401 6 8.7 10.5 23.3 8.9 0.2 16.5 2.1 0.0 5.8 0.0 0.0 76.00

OWASSO 62-0056 19960815 8/15/1996 5401 6 5.7 7.4 10.9 9.7 2.9 29.1 6.6 0.0 3.7 0.0 0.0 76.00

OWASSO 62-0056 19960909 9/9/1996 5401 6.5 10.3 2.2 14.6 10.3 7.6 1.6 0.3 0.0 1.8 0.0 0.0 48.70

OWASSO 62-0056 19960924 9/24/1996 5401 7 2.9 2.5 20.5 11.1 5.2 3.3 1.1 0.0 1.6 0.0 0.0 48.20

OWASSO 62-0056 19970527 5/27/1997 5401 7 10.0 5.1 15.9 52.9 16.3 1.8 1.6 0.0 0.0 0.0 0.0 103.60

OWASSO 62-0056 19970616 6/16/1997 5401 8 1.4 3.4 12.3 6.4 6.4 0.6 0.6 0.2 0.0 0.0 0.0 31.30

OWASSO 62-0056 19970707 7/7/1997 5401 9 0.5 6.1 5.6 4.6 0.2 1.9 0.1 0.1 1.8 0.0 0.0 20.90

OWASSO 62-0056 19970804 8/4/1997 5401 7 4.9 3.1 6.7 9.0 1.4 6.2 0.0 3.1 2.7 0.0 0.0 37.10

OWASSO 62-0056 19970827 8/27/1997 5401 8 1.9 0.7 7.9 3.2 2.6 4.7 0.3 0.0 1.0 0.0 0.0 22.30

OWASSO 62-0056 19970912 9/12/1997 5401 7 7.5 1.2 10.1 11.8 1.2 3.4 1.4 0.0 1.2 0.0 0.0 37.80

OWASSO 62-0056 19970930 9/30/1997 5401 7 8.2 2.7 5.0 5.0 2.0 9.7 0.2 0.0 0.2 0.0 0.0 33.00

OWASSO 62-0056 19980501 5/1/1998 5401 7 22.7 1.2 17.0 35.7 0.2 25.3 0.8 0.0 0.0 0.0 0.0 102.90

OWASSO 62-0056 19980520 5/20/1998 5401 8 12.3 3.3 16.6 15.9 1.0 6.2 0.7 0.0 0.0 0.0 0.0 56.00

OWASSO 62-0056 19980609 6/9/1998 5401 8.5 6.3 4.7 13.4 14.2 1.7 1.0 0.4 0.0 1.3 0.0 0.0 43.00

OWASSO 62-0056 19980630 6/30/1998 5401 6.4 6.4 6.3 12.9 10.9 2.0 4.4 0.6 0.4 2.6 0.0 0.0 46.50

OWASSO 62-0056 19980721 7/21/1998 5401 7 3.1 5.6 7.4 18.9 0.1 3.7 0.7 0.1 3.9 0.0 0.0 43.50

OWASSO 62-0056 19980812 8/12/1998 5401 8.5 3.1 4.5 11.3 11.0 0.2 3.9 1.5 0.0 0.3 0.0 0.0 35.80

OWASSO 62-0056 19980922 9/22/1998 5401 7.5 11.2 9.9 18.6 17.7 1.1 5.7 0.5 1.6 0.4 0.0 0.0 66.70

OWASSO 62-0056 19990604 6/4/1999 5401 7 29.4 14.7 40.6 58.3 18.1 21.1 10.8 0.0 4.4 0.0 0.0 197.40

OWASSO 62-0056 20000501 5/1/2000 5401 6 20.0 0.0 42.8 845.6 2.9 37.1 0.0 0.0 0.0 0.0 0.0 948.40

OWASSO 62-0056 20000525 5/25/2000 5401 7 13.0 4.2 23.5 87.7 2.7 23.8 7.3 0.0 0.5 0.0 0.0 162.70

OWASSO 62-0056 20000613 6/13/2000 5401 7 6.7 18.0 40.0 38.8 7.1 9.0 5.5 0.0 3.1 0.0 0.0 128.20

OWASSO 62-0056 20000727 7/27/2000 5401 7 7.8 18.8 22.7 2.4 3.5 20.8 7.4 0.4 2.4 0.0 0.0 86.20

OWASSO 62-0056 20000816 8/16/2000 5401 6 4.8 10.1 16.0 9.8 1.6 6.9 5.7 0.7 4.6 0.0 0.0 60.20

OWASSO 62-0056 20000907 9/7/2000 5401 7.5 5.1 6.9 10.6 14.6 1.6 7.9 2.7 0.2 4.4 0.0 0.0 54.00

OWASSO 62-0056 20000925 9/25/2000 5401 8.5 3.4 2.3 12.0 10.3 4.5 2.1 4.7 0.7 0.2 0.0 0.0 40.20

OWASSO 62-0056 20010501 5/1/2001 5401 9 17.4 0.0 23.8 15.2 0.1 0.5 0.2 0.1 0.1 0.0 0.0 57.40

OWASSO 62-0056 20010523 5/23/2001 5401 7 37.0 2.9 26.4 152.2 15.9 46.4 2.9 0.6 0.0 0.0 0.0 284.30

OWASSO 62-0056 20010612 6/12/2001 5401 8 4.9 1.7 15.9 3.3 4.8 0.3 0.9 0.0 0.2 0.0 0.0 32.00

OWASSO 62-0056 20010703 7/3/2001 5401 6 9.4 4.1 24.7 2.2 3.4 0.5 1.5 0.3 2.4 0.0 0.0 48.50

OWASSO 62-0056 20010726 7/26/2001 5401 5 0.4 2.9 9.5 15.0 0.4 15.6 6.8 0.4 4.1 0.0 0.0 55.10

OWASSO 62-0056 20010816 8/16/2001 5401 6 2.2 3.1 5.7 8.3 1.0 0.7 3.9 0.0 5.5 0.0 0.0 30.40

OWASSO 62-0056 20010906 9/6/2001 5401 7 6.6 4.8 13.8 15.0 0.9 14.3 0.9 0.0 2.5 0.0 0.0 58.80

OWASSO 62-0056 20010927 9/27/2001 5401 8 4.4 4.9 5.8 3.9 1.3 12.7 0.4 0.0 0.0 0.0 0.0 33.40

OWASSO 62-0056 20020506 5/6/2002 5401 6 13.5 6.9 52.1 21.9 14.9 1.8 0.5 0.0 0.0 0.0 0.0 111.60

OWASSO 62-0056 20020529 5/29/2002 5401 7.5 4.4 6.4 23.7 12.2 1.3 0.2 1.2 0.0 0.0 0.0 0.0 49.40

OWASSO 62-0056 20020618 6/18/2002 5401 6.8 2.9 9.8 26.8 1.6 2.9 0.0 1.4 0.0 0.0 0.0 0.0 45.40

OWASSO 62-0056 20020712 7/12/2002 5401 8 2.0 4.9 9.1 3.0 0.2 0.4 1.4 0.0 2.3 0.0 0.0 23.30

OWASSO 62-0056 20020730 7/30/2002 5401 6.5 0.3 2.7 6.1 2.2 0.0 3.2 0.5 0.0 6.3 0.0 0.0 21.30

OWASSO 62-0056 20020816 8/16/2002 5401 7 2.4 7.1 10.6 11.9 0.4 14.9 0.0 0.0 1.8 0.0 0.0 49.10

OWASSO 62-0056 20020909 9/9/2002 5401 6 2.2 4.8 7.5 3.2 1.1 7.0 0.2 0.0 1.0 0.0 0.0 27.00

OWASSO 62-0056 20020926 9/26/2002 5401 7 1.7 5.7 8.0 8.2 0.5 2.0 0.0 0.1 0.4 0.0 0.0 26.60

OWASSO 62-0056 20030501 5/1/2003 5401 8 9.4 2.6 30.9 11.4 1.2 0.8 3.6 0.0 0.0 0.0 0.0 59.90

OWASSO 62-0056 20030604 6/4/2003 5401 8 0.9 8.9 9.0 3.0 3.1 0.1 1.8 0.0 0.0 0.0 0.0 26.80

OWASSO 62-0056 20030625 6/25/2003 5401 6 2.5 4.8 6.1 2.4 0.5 0.6 0.6 0.0 0.6 0.0 0.0 18.10

OWASSO 62-0056 20030716 7/16/2003 5401 6 2.8 3.7 21.9 23.3 0.0 4.8 2.9 0.0 1.7 0.0 0.0 61.10

OWASSO 62-0056 20030731 7/31/2003 5401 6 2.3 3.4 26.3 15.3 2.1 37.9 0.0 0.0 3.4 0.0 0.0 90.70
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zoop_conc (2)

OWASSO 62-0056 20030818 8/18/2003 5401 5 2.6 2.8 6.2 5.9 1.1 0.1 0.5 0.0 3.8 0.0 0.0 23.00

OWASSO 62-0056 20030905 9/5/2003 5401 7 1.6 2.6 23.7 14.8 7.6 9.4 8.2 0.0 0.9 0.0 0.0 68.80

OWASSO 62-0056 20030925 9/25/2003 5401 7 2.5 3.9 10.4 9.2 1.6 4.4 0.1 0.0 0.2 0.0 0.0 32.30

OWASSO 62-0056 20040503 5/3/2004 5401 7 10.9 15.9 58.2 23.7 21.9 1.0 0.6 0.0 0.0 0.0 0.0 132.20

OWASSO 62-0056 20040524 5/24/2004 5401 7 1.2 8.6 12.9 3.0 2.4 1.6 1.4 0.0 0.1 0.0 0.0 31.20

OWASSO 62-0056 20040615 6/15/2004 5401 7 1.2 3.8 6.0 0.4 0.3 0.0 1.7 0.0 0.0 0.0 0.0 13.40

OWASSO 62-0056 20040707 7/7/2004 5401 6 1.8 6.7 15.5 23.0 0.6 3.7 7.3 0.0 0.5 0.0 0.0 59.10

OWASSO 62-0056 20040726 7/26/2004 5401 4 3.1 4.4 22.9 8.7 12.9 23.4 9.0 0.5 2.6 0.0 0.0 87.50

OWASSO 62-0056 20040816 8/16/2004 5401 6 1.2 2.1 16.0 5.5 1.0 0.7 0.3 0.0 0.8 0.0 0.0 27.60

OWASSO 62-0056 20040907 9/7/2004 5401 6 1.4 8.9 24.5 24.0 0.9 26.7 0.5 0.2 6.0 0.0 0.0 93.10

OWASSO 62-0056 20050505 5/5/2005 5401 7.5 5.3 2.9 13.1 21.0 6.0 1.7 0.8 0.0 0.1 0.0 0.0 50.90

OWASSO 62-0056 20050526 5/26/2005 5401 5.5 0.9 3.2 10.2 6.4 3.6 0.6 0.5 0.0 0.0 0.0 0.0 25.40

OWASSO 62-0056 20050615 6/15/2005 5401 7.5 2.3 2.9 23.6 9.5 3.2 1.8 4.4 0.0 0.1 0.0 0.0 47.80

OWASSO 62-0056 20050706 7/6/2005 5401 7 1.3 2.7 9.3 3.1 0.0 2.3 1.6 0.0 0.2 0.0 0.0 20.50

OWASSO 62-0056 20050728 7/28/2005 5401 6 3.4 4.9 5.0 1.2 0.8 0.3 0.9 0.0 4.6 0.0 0.0 21.10

OWASSO 62-0056 20050816 8/16/2005 5401 6.5 1.4 3.2 6.8 1.2 0.6 6.1 1.6 0.0 1.6 0.0 0.0 22.50

OWASSO 62-0056 20050907 9/7/2005 5401 7 4.4 6.4 11.2 6.4 0.1 7.6 1.1 0.0 5.1 0.0 0.0 42.30

OWASSO 62-0056 20050926 9/26/2005 5401 6 1.4 1.1 10.1 4.2 0.2 127.0 1.6 0.0 0.3 0.0 0.0 145.90

OWASSO 62-0056 20060501 5/1/2006 5401 7.5 10.5 8.8 28.5 32.7 4.8 6.1 1.2 0.0 0.1 0.0 0.0 92.70

OWASSO 62-0056 20060523 5/23/2006 5401 6.5 1.9 17.1 23.4 8.9 9.3 0.4 0.6 0.0 0.0 0.0 0.0 61.60

OWASSO 62-0056 20060613 6/13/2006 5401 6 0.8 6.6 7.9 1.7 0.7 0.5 2.7 0.0 0.0 0.0 0.0 20.90

OWASSO 62-0056 20060705 7/5/2006 5401 5.5 0.5 3.0 13.0 1.6 0.0 3.3 0.2 0.0 3.8 0.0 0.0 25.40

OWASSO 62-0056 20060727 7/27/2006 5401 5 1.2 5.2 10.1 4.9 0.1 0.2 0.7 0.0 3.0 0.0 0.0 25.40

OWASSO 62-0056 20060818 8/18/2006 5401 6 0.8 4.2 9.4 1.6 0.8 0.6 20.3 0.0 2.3 0.1 0.0 40.10

OWASSO 62-0056 20060911 9/11/2006 5401 7 0.8 2.7 8.2 4.5 0.8 49.6 1.0 0.0 2.5 0.0 0.0 70.10

OWASSO 62-0056 20060926 9/26/2006 5401 4 0.7 1.4 8.9 8.9 1.0 154.6 0.0 0.0 1.0 0.0 0.0 176.50

OWASSO 62-0056 20070329 3/29/2007 5401 0.6 0.9 6.6 0.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 9.32

OWASSO 62-0056 20070502 5/2/2007 5401 3.4 3.0 37.0 10.0 3.7 0.2 0.8 0.0 0.0 0.0 0.0 57.97

OWASSO 62-0056 20070530 5/30/2007 5401 1.3 6.5 12.9 1.6 5.1 0.0 0.4 0.0 0.0 0.0 0.0 27.83

OWASSO 62-0056 20070619 6/19/2007 5401 2.1 1.8 1.6 0.8 0.6 0.0 0.1 0.0 0.3 0.0 0.0 7.27

OWASSO 62-0056 20070705 7/5/2007 5401 3.0 3.7 10.4 4.9 0.0 0.0 0.1 0.0 0.9 0.0 0.0 23.02

OWASSO 62-0056 20070725 7/25/2007 5401 2.9 5.0 8.8 9.3 0.6 0.0 0.4 0.0 1.3 0.0 0.0 28.21

OWASSO 62-0056 20070814 8/14/2007 5401 1.5 1.7 11.7 3.2 0.6 0.1 0.4 0.0 2.5 0.0 0.0 21.60

OWASSO 62-0056 20070904 9/4/2007 5401 2.6 2.6 22.1 7.9 2.6 0.9 2.5 0.0 3.4 0.0 0.0 44.71

OWASSO 62-0056 20070925 9/25/2007 5401 0.6 3.3 8.7 8.4 0.5 14.7 6.7 0.0 0.3 0.0 0.0 43.28
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Daph_Size (2)

LAKENAME DNRID DATE DATE SITE 0-.33 MM .34-.66 MM .67-.99 MM 1.0-1.33 MM 1.34-1.66 MM 1.67-1.99 MM 2.00-2.33 MM 2.34-2.66 MM

OWASSO 62-0056 19840417 4/17/1984 5401 0 1 0 0 0 0 0 0

OWASSO 62-0056 19840606 6/6/1984 5401 0 5 13 11 0 0 0 0

OWASSO 62-0056 19840621 6/21/1984 5401 0 10 10 11 2 0 0 0

OWASSO 62-0056 19840705 7/5/1984 5401 0 23 7 2 0 0 0 0

OWASSO 62-0056 19840824 8/24/1984 5401 0 0 3 2 1 0 0 0

OWASSO 62-0056 19840829 8/29/1984 5401 0 10 5 1 0 0 0 0

OWASSO 62-0056 19850416 4/16/1985 5401 0 1 0 0 0 0 0 0

OWASSO 62-0056 19850516 5/16/1985 5401 20 7 2 0 0 0 0 0

OWASSO 62-0056 19850611 6/11/1985 5401 11 12 0 0 0 0 0 0

OWASSO 62-0056 19850625 6/25/1985 5401 1 1 0 0 0 0 0 0

OWASSO 62-0056 19850730 7/30/1985 5401 5 1 2 1 0 0 0 0

OWASSO 62-0056 19850816 8/16/1985 5401 17 15 7 0 0 0 0 0

OWASSO 62-0056 19850912 9/12/1985 5401 2 4 4 0 0 0 0 0

OWASSO 62-0056 19860429 4/29/1986 5401 0 2 3 1 0 0 0 0

OWASSO 62-0056 19860522 5/22/1986 5401 0 22 38 18 0 0 0 0

OWASSO 62-0056 19860612 6/12/1986 5401 0 6 7 2 0 0 0 0

OWASSO 62-0056 19860701 7/1/1986 5401 0 1 5 0 0 0 0 0

OWASSO 62-0056 19860717 7/17/1986 5401 0 2 6 2 1 0 0 0

OWASSO 62-0056 19860812 8/12/1986 5401 0 3 3 1 0 0 0 0

OWASSO 62-0056 19860902 9/2/1986 5401 0 11 20 5 0 0 0 0

OWASSO 62-0056 19860924 9/24/1986 5401 0 24 35 8 0 0 0 0

OWASSO 62-0056 19870512 5/12/1987 5401 0 9 26 20 0 0 0 0

OWASSO 62-0056 19870604 6/4/1987 5401 0 5 4 11 2 0 0 0

OWASSO 62-0056 19870625 6/25/1987 5401 0 11 27 4 2 0 0 0

OWASSO 62-0056 19870716 7/16/1987 5401 0 1 3 3 0 0 0 0

OWASSO 62-0056 19870813 8/13/1987 5401 0 14 44 13 1 0 0 0

OWASSO 62-0056 19870828 8/28/1987 5401 0 17 108 26 1 0 0 0

OWASSO 62-0056 19870918 9/18/1987 5401 0 0 30 27 12 0 0 0

OWASSO 62-0056 19871008 10/8/1987 5401 0 8 10 14 0 0 0 0

OWASSO 62-0056 19880407 4/7/1987 5401 0 10 2 5 3 0 0 0

OWASSO 62-0056 19880503 5/3/1988 5401 0 10 16 7 1 0 0 0

OWASSO 62-0056 19880518 5/18/1988 5401 0 6 42 21 5 0 0 0

OWASSO 62-0056 19880608 6/8/1988 5401 0 2 11 6 0 0 0 0

OWASSO 62-0056 19880630 6/30/1988 5401 0 4 9 6 1 0 0 0

OWASSO 62-0056 19880719 7/19/1988 5401 0 5 4 2 0 0 0 0

OWASSO 62-0056 19880811 8/11/1988 5401 0 5 32 5 0 0 0 0

OWASSO 62-0056 19880902 9/2/1988 5401 0 4 17 0 0 0 0 0

OWASSO 62-0056 19890502 5/2/1989 5401 0 1 3 5 1 0 0 0

OWASSO 62-0056 19890524 5/24/1989 5401 0 12 26 16 6 0 0 0

OWASSO 62-0056 19890613 6/13/1989 5401 0 6 24 5 0 0 0 0

OWASSO 62-0056 19890707 7/7/1989 5401 0 8 4 6 3 0 0 0

OWASSO 62-0056 19890726 7/26/1989 5401 0 2 1 0 0 0 0 0

OWASSO 62-0056 19890815 8/15/1989 5401 0 3 4 2 0 0 0 0

OWASSO 62-0056 19890911 9/11/1989 5401 0 4 16 15 0 0 0 0

OWASSO 62-0056 19890928 9/28/1989 5401 0 4 6 6 0 0 0 0

OWASSO 62-0056 19900410 4/10/1990 5401 0 1 3 3 1 0 0 0

OWASSO 62-0056 19900504 5/4/1990 5401 0 1 40 23 11 0 0 0

OWASSO 62-0056 19900605 6/5/1990 5401 0 5 4 8 0 0 0 0

OWASSO 62-0056 19900628 6/28/1990 5401 0 1 8 3 1 0 0 0

OWASSO 62-0056 19900724 7/24/1990 5401 0 0 3 0 0 0 0 0

OWASSO 62-0056 19900822 8/22/1990 5401 0 1 1 0 0 0 0 0

OWASSO 62-0056 19900914 9/14/1990 5401 0 0 2 1 0 0 0 0

OWASSO 62-0056 19910423 4/23/1990 5401 0 3 9 5 0 0 0 0

OWASSO 62-0056 19910529 5/29/1990 5401 0 1 19 15 4 0 0 0

OWASSO 62-0056 19910612 6/12/1990 5401 0 0 2 4 1 0 0 0

OWASSO 62-0056 19910709 7/9/1990 5401 0 0 0 0 0 0 0 0

OWASSO 62-0056 19910805 8/5/1990 5401 0 9 10 3 0 0 0 0

OWASSO 62-0056 19910904 9/4/1990 5401 0 1 8 1 0 0 0 0

OWASSO 62-0056 19920505 5/5/1992 5401 0 2 14 7 2 0 0 0

OWASSO 62-0056 19920526 5/26/1992 5401 0 0 71 16 4 0 0 0

OWASSO 62-0056 19920618 6/18/1992 5401 0 5 8 7 5 0 0 0

OWASSO 62-0056 19920715 7/15/1992 5401 0 6 5 8 2 0 0 0

OWASSO 62-0056 19920806 8/6/1992 5401 0 6 20 10 4 0 0 0

OWASSO 62-0056 19920824 8/24/1992 5401 0 14 11 12 3 0 0 0

OWASSO 62-0056 19920914 9/14/1992 5401 0 2 6 11 0 0 0 0

OWASSO 62-0056 19930503 5/3/1993 5401 0 1 2 1 0 0 0 0

OWASSO 62-0056 19930524 5/24/1993 5401 0 1 51 25 5 0 0 0

OWASSO 62-0056 19930712 7/12/1993 5401 0 0 4 0 0 5 1 0

OWASSO 62-0056 19930802 8/2/1993 5401 0 0 4 2 0 0 0 0

OWASSO 62-0056 19930819 8/19/1993 5401 0 1 14 4 2 0 0 0

OWASSO 62-0056 19930907 9/7/1993 5401 0 5 33 1 0 0 0 0

OWASSO 62-0056 19930923 9/23/1993 5401 0 11 126 14 3 0 0 0

Number of Daphnia by Size Range
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Daph_Size (2)

LAKENAME DNRID DATE DATE SITE 0-.33 MM .34-.66 MM .67-.99 MM 1.0-1.33 MM 1.34-1.66 MM 1.67-1.99 MM 2.00-2.33 MM 2.34-2.66 MM

Number of Daphnia by Size Range

OWASSO 62-0056 19940502 5/2/1994 5401 0 14 39 11 10 6 0 0

OWASSO 62-0056 19940523 5/23/1994 5401 0 1 55 36 27 1 0 0

OWASSO 62-0056 19940613 6/13/1994 5401 0 2 36 10 1 0 0 0

OWASSO 62-0056 19940705 7/5/1994 5401 0 2 3 3 0 0 0 0

OWASSO 62-0056 19940726 7/26/1994 5401 0 1 5 1 0 0 0 0

OWASSO 62-0056 19940815 8/15/1994 5401 0 4 12 1 0 0 0 0

OWASSO 62-0056 19940908 9/8/1994 5401 0 7 42 1 0 0 0 0

OWASSO 62-0056 19940929 9/29/1994 5401 0 2 10 0 0 0 0 0

OWASSO 62-0056 19950501 5/1/1995 5401 0 1 18 4 4 0 0 0

OWASSO 62-0056 19950523 5/23/1995 5401 0 1 16 8 3 1 0 0

OWASSO 62-0056 19950619 6/19/1995 5401 0 7 5 5 3 0 0 0

OWASSO 62-0056 19950712 7/12/1995 5401 0 0 3 2 1 0 0 0

OWASSO 62-0056 19950817 8/17/1995 5401 0 0 7 2 0 0 0 0

OWASSO 62-0056 19950817 8/17/1995 5401 0 1 2 4 1 0 0 0

OWASSO 62-0056 19950907 9/7/1995 5401 0 0 6 0 0 0 0 0

OWASSO 62-0056 19950925 9/25/1995 5401 0 1 2 4 0 0 0 0

OWASSO 62-0056 19960506 5/6/1996 5401 0 0 4 2 0 0 0 0

OWASSO 62-0056 19960528 5/28/1996 5401 0 0 29 8 2 0 0 0

OWASSO 62-0056 19960618 6/18/1996 5401 0 0 31 19 7 0 0 0

OWASSO 62-0056 19960708 7/8/1996 5401 0 0 0 1 0 0 0 0

OWASSO 62-0056 19960729 7/29/1996 5401 0 0 1 0 0 0 0 0

OWASSO 62-0056 19960815 8/15/1996 5401 0 1 6 3 0 0 0 0

OWASSO 62-0056 19960909 9/9/1996 5401 0 4 53 30 0 0 0 0

OWASSO 62-0056 19960924 9/24/1996 5401 0 4 37 23 0 0 0 0

OWASSO 62-0056 19970527 5/27/1997 5401 0 0 56 34 17 4 0 0

OWASSO 62-0056 19970616 6/16/1997 5401 0 3 45 35 17 0 0 0

OWASSO 62-0056 19970707 7/7/1997 5401 0 0 1 1 2 0 0 0

OWASSO 62-0056 19970804 8/4/1997 5401 0 3 11 5 0 0 0 0

OWASSO 62-0056 19970827 8/27/1997 5401 0 1 38 8 1 0 0 0

OWASSO 62-0056 19970912 9/12/1997 5401 0 2 14 0 1 0 0 0

OWASSO 62-0056 19970930 9/30/1997 5401 0 5 34 1 0 0 0 0

OWASSO 62-0056 19980501 5/1/1998 5401 0 0 1 0 0 0 0 0

OWASSO 62-0056 19980520 5/20/1998 5401 0 3 3 0 0 0 0 0

OWASSO 62-0056 19980609 6/9/1998 5401 0 0 9 2 5 0 0 0

OWASSO 62-0056 19980630 6/30/1998 5401 0 3 6 5 0 0 0 0

OWASSO 62-0056 19980721 7/21/1998 5401 0 0 0 1 0 0 0 0

OWASSO 62-0056 19980812 8/12/1998 5401 0 1 0 0 0 0 0 0

OWASSO 62-0056 19980922 9/22/1998 5401 0 2 4 0 0 0 0 0

OWASSO 62-0056 19990604 6/4/1999 5401 0 10 27 0 0 0 0 0

OWASSO 62-0056 20000501 5/1/2000 5401 0 0 1 0 0 0 0 0

OWASSO 62-0056 20000525 5/25/2000 5401 0 2 7 2 0 0 0 0

OWASSO 62-0056 20000613 6/13/2000 5401 0 0 15 2 1 0 0 0

OWASSO 62-0056 20000727 7/27/2000 5401 0 3 4 1 1 0 0 0

OWASSO 62-0056 20000816 8/16/2000 5401 0 2 4 1 0 0 0 0

OWASSO 62-0056 20000907 9/7/2000 5401 0 1 6 2 0 0 0 0

OWASSO 62-0056 20000925 9/25/2000 5401 0 2 33 7 1 0 0 0

OWASSO 62-0056 20010501 5/1/2001 5401 0 0 0 1 0 0 0 0

OWASSO 62-0056 20010523 5/23/2001 5401 0 0 23 4 0 0 0 0

OWASSO 62-0056 20010612 6/12/2001 5401 0 0 35 16 4 1 0 0

OWASSO 62-0056 20010703 7/3/2001 5401 0 0 14 6 0 0 0 0

OWASSO 62-0056 20010726 7/26/2001 5401 0 0 2 0 0 0 0 0

OWASSO 62-0056 20010816 8/16/2001 5401 0 0 9 0 0 0 0 0

OWASSO 62-0056 20010906 9/6/2001 5401 0 0 5 1 0 0 0 0

OWASSO 62-0056 20010927 9/27/2001 5401 0 2 8 0 0 0 0 0

OWASSO 62-0056 20020506 5/6/2002 5401 0 0 40 21 4 0 0 0

OWASSO 62-0056 20020529 5/29/2002 5401 0 0 4 10 0 0 0 0

OWASSO 62-0056 20020618 6/18/2002 5401 0 0 24 5 0 0 0 0

OWASSO 62-0056 20020712 7/12/2002 5401 0 0 3 1 0 0 0 0

OWASSO 62-0056 20020730 7/30/2002 5401 0 0 0 0 0 0 0 0

OWASSO 62-0056 20020816 8/16/2002 5401 0 0 3 1 0 0 0 0

OWASSO 62-0056 20020909 9/9/2002 5401 0 0 2 8 0 0 0 0

OWASSO 62-0056 20020926 9/26/2002 5401 0 0 5 3 0 0 0 0

OWASSO 62-0056 20030501 5/1/2003 5401 0 2 3 1 3 0 0 0

OWASSO 62-0056 20030604 6/4/2003 5401 0 2 16 5 1 0 0 0

OWASSO 62-0056 20030625 6/25/2003 5401 0 0 2 2 0 0 0 0

OWASSO 62-0056 20030716 7/16/2003 5401 0 0 0 0 0 0 0 0

OWASSO 62-0056 20030731 7/31/2003 5401 0 0 5 3 1 0 0 0

OWASSO 62-0056 20030818 8/18/2003 5401 0 0 10 1 0 0 0 0

OWASSO 62-0056 20030905 9/5/2003 5401 0 6 23 23 0 0 0 0

OWASSO 62-0056 20030925 9/25/2003 5401 0 6 15 6 1 0 0 0

OWASSO 62-0056 20040503 5/3/2004 5401 0 3 75 38 26 7 0 0

OWASSO 62-0056 20040524 5/24/2004 5401 0 0 2 16 5 1 0 0
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Daph_Size (2)

LAKENAME DNRID DATE DATE SITE 0-.33 MM .34-.66 MM .67-.99 MM 1.0-1.33 MM 1.34-1.66 MM 1.67-1.99 MM 2.00-2.33 MM 2.34-2.66 MM

Number of Daphnia by Size Range

OWASSO 62-0056 20040615 6/15/2004 5401 0 1 1 2 0 0 0 0

OWASSO 62-0056 20040707 7/7/2004 5401 0 3 1 1 0 0 0 0

OWASSO 62-0056 20040726 7/26/2004 5401 0 0 32 18 0 0 0 0

OWASSO 62-0056 20040816 8/16/2004 5401 0 2 8 2 0 0 0 0

OWASSO 62-0056 20040907 9/7/2004 5401 0 1 4 0 0 0 0 0

OWASSO 62-0056 20050505 5/5/2005 5401 0 7 46 8 5 0 0 0

OWASSO 62-0056 20050526 5/26/2005 5401 0 0 20 8 1 0 0 0

OWASSO 62-0056 20050615 6/15/2005 5401 0 1 19 10 3 2 0 0

OWASSO 62-0056 20050706 7/6/2005 5401 0 0 0 0 0 0 0 0

OWASSO 62-0056 20050728 7/28/2005 5401 0 0 5 5 0 0 0 0

OWASSO 62-0056 20050816 8/16/2005 5401 0 2 7 0 0 0 0 0

OWASSO 62-0056 20050907 9/7/2005 5401 0 1 0 0 0 0 0 0

OWASSO 62-0056 20050926 9/26/2005 5401 0 2 0 0 0 0 0 0

OWASSO 62-0056 20060501 5/1/2006 5401 0 2 24 12 1 0 0 0

OWASSO 62-0056 20060523 5/23/2006 5401 0 0 7 32 5 0 0 0

OWASSO 62-0056 20060613 6/13/2006 5401 0 3 5 1 0 0 0 0

OWASSO 62-0056 20060705 7/5/2006 5401 0 0 0 0 0 0 0 0

OWASSO 62-0056 20060727 7/27/2006 5401 0 0 2 0 0 0 0 0

OWASSO 62-0056 20060818 8/18/2006 5401 0 1 3 6 1 0 0 0

OWASSO 62-0056 20060911 9/11/2006 5401 0 0 3 1 0 0 0 0

OWASSO 62-0056 20060926 9/26/2006 5401 0 0 0 0 3 0 0 0

OWASSO 62-0056 20070329 3/29/2007 5401 0 0 8 3 1 0 0 0

OWASSO 62-0056 20070502 5/2/2007 5401 0 5 18 18 4 2 0 1

OWASSO 62-0056 20070530 5/30/2007 5401 0 1 13 19 9 0 0 0

OWASSO 62-0056 20070619 6/19/2007 5401 0 1 7 6 3 0 0 0

OWASSO 62-0056 20070705 7/5/2007 5401 0 0 0 0 0 0 0 0

OWASSO 62-0056 20070725 7/25/2007 5401 0 2 4 3 0 0 0 0

OWASSO 62-0056 20070814 8/14/2007 5401 0 2 7 1 0 0 0 0

OWASSO 62-0056 20070904 9/4/2007 5401 0 1 22 14 0 0 0 0

OWASSO 62-0056 20070925 9/25/2007 5401 0 3 2 0 0 0 0 0
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Phytoplankton - Lake Owasso - 1984 through 2006 - Units:  No/mL

Date2 #N/A

BACILLARIOPHYCEAE 

(DIATOM)

CHLOROPHYTA 

(GREEN)

CHRYSOPHYTA 

(YELLOW-GREEN)

CRYPTOPHYTA 

(CRYPTOMONADS)

CYANOPHYTA (BLUE-

GREEN)

EUGLENOPHYTA 

(EUGLENOIDS)

PYRRHOPHYTA 

(DINOFLAGELLATES) Grand Total

3/15/1984 0 11 607 107 11 736

4/17/1984 0 420 920 1700 3000 140 20 6200

6/6/1984 0 50 510 160 120 1660 2500

6/21/1984 0 48 1405 32 32 878 16 2411

7/5/1984 0 801 1477 616 15 2909

7/30/1984 0 752 579 58 58 4911 29 6387

8/14/1984 0 534 455 107 5895 27 7018

8/29/1984 0 280 300 40 5320 5940

4/16/1985 0 5 75 5 604 689

5/16/1985 0 8 48 204 20 280

6/11/1985 0 23 114 250 63 94 20 564

6/25/1985 0 86 203 38 222 14 563

7/9/1985 0 57 134 19 814 32 1056

7/30/1985 0 26 236 102 6 358 6 734

8/16/1985 0 256 136 312 224 824 8 8 1768

9/12/1985 0 102 18 24258 6 24384

4/29/1986 0 51 141 563 755

5/22/1986 0 97 89 33 216 163 598

6/17/1986 0 67 164 38 29 461 58 817

7/1/1986 0 71 246 378 26 721

7/17/1986 0 11 190 27 38 882 5 1153

8/12/1986 0 198 25 3436 25 3684

9/24/1986 0 5 763 5 86 82 5 946

4/7/1987 0 100 220 1460 2800 4580

5/12/1987 0 762 41 371 536 62 10 1782

6/4/1987 0 40 144 20 140 64 408

6/25/1987 0 280 180 1180 40 1380 3060

7/16/1987 3875 91 34 1131 5131

8/13/1987 0 160 40 3960 4160

8/28/1987 0 10 110 140 1800 2060

9/18/1987 0 38 13 894 19 964

10/8/1987 0 380 150 190 1880 10 10 2620

5/3/1988 0 75 275 4075 1025 5450

5/18/1988 0 13 373 67 221 7 681

6/8/1988 0 340 20 2620 2980

6/30/1988 0 67 366 83 3250 17 33 3816

7/19/1988 0 120 252 160 2454 2986

8/11/1988 0 80 100 5440 5620

9/2/1988 0 40 20 40 540 7340 7980

5/2/1989 0 326 25 194 199 10 754

5/24/1989 0 3 24 20 6 165 218

6/13/1989 0 37 7 11 207 65 327

7/6/1989 0 15 310 5 30 490 5 855

7/26/1989 0 91 70 40 1191 30 1422

8/18/1989 0 82 51 71 143 2815 20 3182

9/11/1989 0 42 16 25 592 1491 25 2191

9/28/1989 0 17 51 17 119 2431 34 2669

4/10/1990 0 8 64 448 1744 2264

4/23/1990 0 150 3250 675 25 4100

5/29/1990 0 3 44 3 16 25 26 117

6/5/1990 0 22 1046 1205 1514 3787

6/12/1990 0 4 22 30 74 12 36 178



Phytoplankton - Lake Owasso - 1984 through 2006 - Units:  No/mL

Date2 #N/A

BACILLARIOPHYCEAE 

(DIATOM)

CHLOROPHYTA 

(GREEN)

CHRYSOPHYTA 

(YELLOW-GREEN)

CRYPTOPHYTA 

(CRYPTOMONADS)

CYANOPHYTA (BLUE-

GREEN)

EUGLENOPHYTA 

(EUGLENOIDS)

PYRRHOPHYTA 

(DINOFLAGELLATES) Grand Total

6/28/1990 0 13 43 10 51 118 22 257

7/10/1990 0 16 48 1952 16 2032

7/24/1990 0 4 4 68 1360 24 1460

8/5/1990 0 112 96 224 3312 3744

8/22/1990 0 101 83 3678 17 3879

9/4/1990 0 24 169 48 73 4217 4531

9/14/1990 0 192 192 96 6560 7040

5/5/1992 0 1143 22 442 11 1618

5/26/1992 0 22 80 3 64 41 6 216

6/18/1992 0 42 27 64 21 479 11 644

8/6/1992 0 16 32 80 80 2768 2976

8/24/1992 0 64 80 32 113 2197 2486

9/14/1992 0 20 60 20 200 2440 2740

5/1/1995 0 24 12 1944 24 432 2436

5/23/1995 0 40 40 2120 80 12640 14920

6/19/1995 0 9 21 6 9 471 9 525

7/12/1995 0 3 113 7 10 353 486

7/27/1995 0 30 84 6 12 714 846

9/7/1995 0 24 16 90 1404 1534

9/25/1995 0 12 87 2695 2794

5/6/1996 0 169 16 4 231 22 442

5/28/1996 0 5 31 149 2 65 5 257

6/18/1996 0 6 39 18 78 2 41 184

7/8/1996 0 24 156 48 1584 12 1824

7/29/1996 0 60 36 12 12 2964 36 3120

8/15/1996 0 8112 8112

9/9/1996 0 10 2440 10 2460

9/24/1996 0 48 12 192 3312 3564

5/5/1997 0 49 32 702 1436 2219

5/27/1997 0 3 23 15 61 4 106

7/7/1997 0 24 64 16 1976 8 2088

8/4/1997 0 16 98 33 4667 4814

8/27/1997 0 82 102 5670 20 5874

9/12/1997 0 8 43 55 106

9/30/1997 0 12 78 24 408 1098 18 1638

5/1/1998 0 8 16 752 352 24 1152

5/20/1998 0 6 207 63 66 3 345

6/9/1998 0 14 34 30 118 8 204

6/30/1998 0 30 40 270 60 70 10 480

7/21/1998 0 7 84 35 7 791 7 931

8/12/1998 0 24 52 20 320 4 420

9/22/1998 0 10 29 29 82 229 5 384

5/11/1999 0 150 14 259 14 437

6/4/1999 0 5 221 279 5 53 10 573

5/1/2000 0 198 496 99 99 892

5/25/2000 0 582 2476 728 146 3932

6/13/2000 0 1 6 1 0 11 2 21

7/2/2000 0 1 6 11 18

7/27/2000 0 5 25 8 64 4 106

8/16/2000 8890 69989 25 279 79183

9/7/2000 0 33 92 17 17 395 8 562

9/25/2000 0 30 11 62 27 5 135



Phytoplankton - Lake Owasso - 1984 through 2006 - Units:  No/mL

Date2 #N/A

BACILLARIOPHYCEAE 

(DIATOM)

CHLOROPHYTA 

(GREEN)

CHRYSOPHYTA 

(YELLOW-GREEN)

CRYPTOPHYTA 

(CRYPTOMONADS)

CYANOPHYTA (BLUE-

GREEN)

EUGLENOPHYTA 

(EUGLENOIDS)

PYRRHOPHYTA 

(DINOFLAGELLATES) Grand Total

5/1/2001 0 81 188 134 537 940

5/23/2001 0 249 299 299 149 50 1046

7/3/2001 0 2 4 1 0 4 0 11

7/26/2001 0 30 114 37 159 340

8/16/2001 0 53 232 95 768 11 1159

9/6/2001 0 32 115 205 6 358

9/27/2001 0 11 113 23 456 136 11 750

5/6/2002 0 306 124 3060 123 3613

5/29/2002 0 8 252 33 428 218 17 956

6/18/2002 0 101 29 138 58 326

7/12/2002 0 0 3 1 12 0 16

7/30/2002 0 17 29 111 2 159

8/16/2002 0 40 632 530 2795 3997

9/9/2002 0 93 280 1306 156 1835

5/1/2003 0 335 930 298 893 74 2530

6/25/2003 0 24 217 363 871 24 1499

7/16/2003 0 36 9 63 9 117

7/31/2003 0 14 82 299 299 14 708

8/18/2003 0 523 523

9/5/2003 0 303 76 227 1273 13 1892

9/25/2003 0 25 640 247 25 937

5/3/2004 0 322 38 101 14 5 480

5/24/2004 0 12 260 72 120 140 16 60 680

7/26/2004 0 96 4288 32 4416

9/7/2004 0 57 29 514 4772 5372

5/5/2005 0 26 49 175 10 8 268

5/26/2005 0 4 22 6 38 448 8 24 550

6/15/2005 0 3 7 679 10 699

7/6/2005 0 12 96 3996 12 4116

8/16/2005 0 500 16200 100 16800

9/7/2005 0 600 12600 13200

9/26/2005 0 60 360 10500 10920

5/1/2006 100 45 108 115 23 390

5/23/2006 5 80 960 45 1090

6/13/2006 30 101 53 989 18 1190

7/5/2006 167 67 6767 33 7033

7/27/2006 17200 17200

8/18/2006 600 900 52800 300 54600

9/11/2006 40 80 320 6920 7360

9/26/2006 27 11 571 21 629



 

Appendix I 

Fishery and Stocking Data 

 











































































 

Appendix J 

Macrophyte Survey Data 

 



























































 

Appendix K 

RWMWD Shoreland Assessment—2005 

 

 

















 

Appendix L 

In-Lake Modeling Results 
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Appendix M 

2007 Sediment Core Data 

 

 



 

 

Sediment Investigation of Lake Owasso 

 

Sediment Cores were collected in May of 2007 to determine sediment phosphorus 

concentrations that can lead to internal phosphorus loading in Lake Owasso. Phosphorus 

fractions were determined according to a modified version of Psenner et al. (1988) and 

internal loading estimates were calculated according to the method developed by Pilgrim 

et al. (2007). After laboratory analysis, sediment phosphorus concentrations were 

modeled to determine lake wide internal phosphorus loading rates using Geostatistical 

Analysis within the ArcMap GIS program. Simple core averages were used as well and 

the data are presented below. 

 

Results 

 

Ten sediment cores were collected from Lake Owasso and analyzed for mobile 

phosphorus (contributes directly to internal phosphorus loading) and organic bound 

phosphorus (Figure 1). Both mobile and organic bound phosphorus were elevated in the 

surficial sediment and concentrations (dry weight) decreased as sediment depth 

increased. Mobile phosphorus ranged from 0.08 mg/g to 0.75 mg/g and organic bound 

phosphorus ranged from 0.43 mg/g to 0.86 mg/g at the surface of the sediment cores. 

Based on the mobile phosphorus content of the sediment, internal phosphorus loading 

ranged from 0 mg/m
2
/d in shallower areas (Core 1) and 2.9 mg/m

2
/d in deeper areas of 

the lake (Core 8). 

 

Figure 1. Sediment phosphorus concentrations (dry weight) in Lake Owasso. 
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Organic bound phosphorus was consistently higher than mobile phosphorus in all cores. 

This may indicate that available mobile phosphorus that is exported from the sediment 

during internal loading is used quickly by algae and/or plants. This is especially likely in 

shallower areas of the lake where water movement can move phosphorus released from 

the sediment to the surface water or algae are present near the sediment surface where 

sufficient light is available for growth. Over time, excess organic phosphorus in the upper 

part of the sediment will degrade and contribute to the mobile phosphorus pool which can 

lead to internal phosphorus loading. 



 

 

Appendix N 

BMP Cost Estimates 

 
 



Cost Estimate – Endothall Treatments in Lake Owasso to Control Curlyleaf Pondweed

Item Unit Estimated 

Quantity

Unit 

Price*

Extension Per 

Year*

Extension 4 

Years*

Mobilization (10%) L.S. 1 $2,405 $2,405 $9,620 

Endothall Application Ac. 293 $325 $95,225 $380,900 

$97,630 $390,520 

$9,763 $39,052 

$29,289 $29,289 

$136,682 $458,861 

*2008 dollars

Item Unit Estimated 

Quantity

Unit 

Price*

Extension Per 

Year*

Extension 4 

Years*
Obtain Letter of Variance L.S. 1 $500 $500 $2,000 

Obtain Permit For Endothall 

Application

L.S 1 $1,000 $1,000 $4,000 

Obtain Permission Letters From 

Riparian Owners

L.S 1 $500 $500 $500 

$2,000 $6,500 

*2008 dollars

Item Unit Estimated 

Quantity

Unit 

Price*

Extension Per 

Year*

Extension 4 

Years*
Aquatic Plant Monitoring L.S. 1 $22,500 $22,500 $90,000 

Biomass Monitoring L.S 1 $4,000 $4,000 $16,000 

Turion Monitoring L.S 1 $1,300 $1,300 $5,200 

Herbicide Residue Monitoring L.S. 1 $5,000 $5,000 $20,000 

$32,800 $131,200 

$3,280 $13,120 

$9,840 $39,360 

$45,920 $183,680 

*2008 dollars

Cost Estimate - Monitoring, Analysis, and Reporting Cost Estimate – Aquatic Plant, Biomass, Turion, 

and Herbicide Residue

Cost Estimate – Obtain MDNR Treatment Permit and Letter of Variance and Letters of Permission to 

Treat Within 150 Feet of Riparian Property Boundaries

Subtotal

Contingencies (10%)

Engineering and Administration (30%)

Total

Total

Subtotal

Contingencies (10%)

Engineering & Administration (30%) (One Time Cost)

Total



Water Quality Monitoring in Central Park - East & West Wetlands and the Charlie Pond System
Item Unit Estimated 

Quantity

Unit 

Price
1

Total 

Cost per 

Item
1

Unit 

Price
2

Total 

Cost per 

Item
2

Comments

Field Time Hours 80 $50.00 $4,000 $50.00 $4,000

Sampling every 2 weeks, May through Sept, 10 sampling events total, Assumes 8 

hrs per sampling event (for all three locations)

TP Sample 30 $5.04 $151 $22.88 $686 1 grab sample per pond (3) per sampling event

TDP Sample 30 $8.66 $260 $28.08 $842 1 grab sample per pond (3) per sampling event

Chla Sample 30 $12.02 $361 $46.80 $1,404 1 grab sample per pond (3) per sampling event

TSS Sample 30 $9.92 $298 $13.52 $406 1 grab sample per pond (3) per sampling event

Analysis of Lab Results and Brief 

Technical Memo Discussing Results Hours 10 $100.00 $1,000 $100.00 $1,000

$6,069 $8,338

$910 $1,251

$6,980 $9,589

1 - Field Cost based on Barr Intern Rate; Based on 2009 Ramsey County Laboratory Costs

2 - Field Cost based on Barr Intern Rate; Laboratory Cost on 2008 Braun Intertec Laboratory Costs + 4%

Water Quality Monitoring in Shallow Area of Lake Owasso
Item Unit Estimated 

Quantity

Unit 

Price
1

Total 

Cost per 

Item

Unit 

Price
2

Total 

Cost per 

Item
2

Comments

Field Time Hours 7.5 $35.00 $263 $35.00 $263

Sampling every month, May through Sept, Assumes 1.5 hrs per sampling event (b/c 

Ramsey County will already be out on Lake Owasso for routine sampling at 5401)

TP Sample 20 $5.04 $101 $22.88 $458 Assumes 4 samples for profile for each sampling date

TDP Sample 20 $8.66 $173 $28.08 $562 Assumes 4 samples for profile for each sampling date

Chla Sample 5 $12.02 $60 $46.80 $234 Assumes 1 surface sample for each sampling date

Analysis of Lab Results and Brief 

Technical Memo Discussing Results Hours 10 $100.00 $1,000 $100.00 $1,000

$1,597 $2,516

$160 $252

$1,756 $2,767

1 - Assumes minimal field time as Ramsey County will be collecting data at Site 5401 as part of its regular lake monitoring program; Based on 2009 Ramsey County Laboratory Costs

2 - Assumes minimal field time as Ramsey County will be collecting data at Site 5401 as part of its regular lake monitoring program; Based on 2008 Braun Intertec Laboratory Costs + 4%

Lab Analysis

Subtotal 

Contingencies (15%)

Total Cost

Lab Analysis

Contingencies (15%)

Total Cost

Subtotal 



Sediment Core Analysis - Cost Estimate 

10 cores

Analyze for Mobile P, Organic P, Iron

Model/estimate internal P loading potential at each location

$7,900

 Collection Lab Cost Data Analysis Total

$2,800 $4,000 $1,100 $7,900



Cost Estimate – Alum Treatment

Item Unit Estimated 

Quantity

Unit 

Price*

Extension Per 

Year*
Mobilization (15%) L.S. 1 $7,500 $7,500 

Alum Application 

(One Time Cost)

Gal 116053 $1.30 $150,869 

$158,369 

$15,837 

$23,755 

$197,961 

Subtotal

Contingencies (10%)

Engineering & Administration (15%) (One Time Cost)

Total



Subwatershed

Impervious 

Area           

(Ac)

0.5" 

Runoff 

Volume 

from 

Imperv 

Area (acre-

ft)

Area of 

Infiltration 

BMP 

assuming 

18" depth 

(acres)

Area of 

Infiltration 

BMP 

assuming 

18" depth 

(square 

feet)

Unit Cost 

($/sq ft) Cost ($)

LO_E_1a 0.62 0.03 0.02 751 13 $9,767

LO_E_1b 2.80 0.12 0.08 3387 13 $44,034

LO_E_1c 0.31 0.01 0.01 376 13 $4,883

LO_E_1d 0.99 0.04 0.03 1197 13 $15,556

LO_E_1e 0.63 0.03 0.02 757 13 $9,842

LO_E_1f 22.64 0.94 0.63 27390 13 $356,076

LO_E_1g 0.36 0.01 0.01 432 13 $5,613

LO_E_1h 3.43 0.14 0.10 4149 13 $53,934

LO_E_1i 2.35 0.10 0.07 2838 13 $36,896

LO_E_1j 0.29 0.01 0.01 350 13 $4,552

LO_E_1k 2.06 0.09 0.06 2494 13 $32,427

LO_S_1 30.38 1.27 0.84 36764 13 $477,936

LO_S_10 1.28 0.05 0.04 1545 13 $20,089

LO_S_11 2.39 0.10 0.07 2887 13 $37,530

LO_S_12 5.08 0.21 0.14 6151 13 $79,959

LO_S_13 10.47 0.44 0.29 12669 13 $164,703

LO_S_2a 42.36 1.77 1.18 51257 13 $666,336

LO_S_2b 9.05 0.38 0.25 10954 13 $142,402

LO_S_2c 4.21 0.18 0.12 5099 13 $66,284

LO_S_3a 4.38 0.18 0.12 5295 13 $68,838

LO_S_3b 1.19 0.05 0.03 1437 13 $18,682

LO_S_4 10.58 0.44 0.29 12800 13 $166,401

LO_S_5 15.65 0.65 0.43 18935 13 $246,156

LO_S_6a 16.95 0.71 0.47 20507 13 $266,591

LO_S_6b 16.05 0.67 0.45 19425 13 $252,526

LO_S_7 9.03 0.38 0.25 10930 13 $142,095

LO_S_8 85.75 3.57 2.38 103753 13 $1,348,789

LO_S_9 2.19 0.09 0.06 2654 13 $34,503

$4,773,400

Estimated Cost Estimate for Infiltration of 0.5" Runoff from ALL Impervious Surfaces 

in the South and East Drainage Districts

South Drainage District

East Drainage District

TOTAL COST



Infiltration 

Area ID Location Description Subwatershed

Estimated 

BMP 

Watershed 

Area (Ac)

Fraction of 

Flow 

Diverted to 

Infiltration 

BMP

Watershed 

Impervious 

Fraction

Imperv Area 

Contributing 

to Infiltration 

BMPs (acres)

0.5" Runoff 

Volume 

from 

Impervious 

Surfaces 

(acre-ft)

Area of 

Infiltratio

n BMP 

assuming 

18" Depth 

(acres)

Area of 

Infiltration 

BMP 

assuming 

18" Depth 

(sq ft)

Unit Cost 

($/sq ft) Cost ($)

A Materion Park - On Southside of Pond LO_S_2b 11.8 0.75 0.31 2.78 0.116 0.08 3361 13 $43,698

B Open space in the Southwest Corner of Woodhill Drive and Western Ave N LO_S_5 55.18 0.25 0.12 1.60 0.067 0.04 1936 13 $25,171

C Northwest Corner of Rosedale Estates LO_E_1f 34.6 0.75 0.23 6.03 0.251 0.17 7291 13 $94,783

D Mapleview Park LO_E_1d 7.1 0.75 0.10 0.54 0.022 0.01 648 13 $8,418

E Private Parcel Along Southeast Corner of Ladyslipper Park LO_E_1h 9.15 0.5 0.20 0.90 0.037 0.02 1088 13 $14,148

F Private Parcel Along Northeast Corner of Ladyslipper Park LO_E_1i 14.65 0.75 0.16 1.76 0.073 0.05 2127 13 $27,653

G Central Park - North of Soccer Field LO_S_2a 39.8 0.25 0.15 1.45 0.060 0.04 1751 13 $22,757

H Central Park Elementary School Ballfields LO_S_2a 34.04 0.25 0.23 1.96 0.082 0.05 2368 13 $30,788

I Roseville High School - Playing Fields LO_S_8 58.44 0.25 0.23 3.36 0.140 0.09 4066 13 $52,858

J Central Park - Ballfields West of Bennett Lake LO_S_6a/LO_S_7 67.1 0.25 0.15 2.52 0.105 0.07 3045 13 $39,581

K Central Park - Ballfields South of Central Park - West Wetland LO_S_1 31.4 0.5 0.12 1.87 0.078 0.05 2261 13 $29,388

$389,244TOTAL COST

Estimated Cost Estimate for Infiltration of 0.5" Runoff from Select Impervious Surfaces in the South and East Drainage Districts



Cost Estimate - Extended Detention in Bay South of Railroad Tracks in Lady Slipper Park

PRELIMINARY ENGINEERS ESTIMATE

3/19/2009

ITEM DESCRIPTION UNIT AMOUNT UNIT COST TOTAL COST

MOBILIZATION L.S. 1 12000.00

CLEAR AND GRUB L.S. 1 1200.00 1200.00

EROSION CONTRON ENTRANCE EACH 1 2500.00 2500.00

SITE ACCESS L.S. 1 3500.00 3500.00

GRADING S.Y. 166 2.25 373.50

PZC-13 STEEL SHEET PILE S.F. 420 30.00 12600.00

CONCRETE PILE CAP L.S. 1 2500.00 4500.00

TOP SOIL BORROW C.Y. 20 27.00 540.00

Mn/DOT CAT 3 EROSION CONTROL MAT S.Y. 225 3.50 787.50

SEED NATIVE GRASSES AC 0.05 5700.00 285.00

SILT FENCE L.F. 65 3.50 227.50

FLOATATION SILTATION CURTAIN L.F. 45 9.50 427.50

MISC. EROSION CONTROL L.S. 1 1000.00 1000.00

39941.00

ENGINEERING & DESIGN L.S. 1 5000.00 5000.00

GEOTECHNICAL, SOIL BORING L.S. 1 3500.00 3500.00

RAIL ROAD AND OTHER PERMITS L.S. 1 2500.00 2500.00

CONSTRUCTION OBSERVATION L.S. 1 4200.00 4200.00

15200.00

TOTAL = 55,141.00$      

SUBTOTAL =

Lake Owasso

Steel Sheet Pile Weir

SUBTOTAL =
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*Pond Cost are based on Actual 2005 Project Bid Tabs plus an additional 30% for Engineering, Design, Construction 

Observation & Admin and 15% Contingencies.  This chart does EXCLUDE wetland restoration/mitigation costs

**Cost Adjusted to 2009 $ based on inflation of 4% per year

WQ Pond  = 

6.24 ac-ft

Cost** = 

$350,000
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