
LAKE LEMON CONSERVANCY DISTRICT 

Board of Directors Meeting 

Zoom Digital Format 

April 22nd, 2021 

6:00 p.m. 

 

The April 22nd, 2021 Board of Directors Meeting of the Lake Lemon Conservancy District was 

Held remotely using Zoom and was called to order by Chairman Pam Dugan at 6:00 PM. 

  

BOARD MEMBERS PRESENT: Chairman-Pam Dugan, Vice-Chairman Mary Jane Brown, Treasurer Debra 

Ladyman, Michael Klitzing, Steve Priddy, Les Wadzinski, Mike Blackwell.  ALSO PRESENT: Adam Casey, 

District Manager, Alex Snooks, Operations Supervisor; IU Water Testing Sara Powers; LLCD 

Freeholders (see attached sign-in sheet).  
 

 

I. Call Meeting to Order / Chairman’s Remarks (Dugan) 

 

II. Public Comment 

a. Comments were received from Susan Salmon, Frank Van Overmeiren, Michael Kafoure, 

Steve Langbeen, Ann Wroblewski, Jason McAuley, and Steve Sims.  To view the 

comments and listen to any response from the Board, please see the YouTube Video on 

the Lake Lemon Conservancy District channel. 

 

III. Approval of the March 25th, 2021 Board Meeting Minutes. 

a. Dugan requested approval of the March 25th, 2021 Board Meeting Minutes. 

 

BROWN MOTIONED TO APPROVE THE MARCH 25TH, 2021 BOARD MEETING MINUTES WITH 

CORRECTIONS. KLITZING SECONDED THE MOTION. ALL “AYES”. LADYMAN ABSTAINS. THE MOTION 

CARRIED. 

 

 

IV. Indiana University – Water Testing 

a. Sara Powers gave a presentation recapping the IU Water Testing of Lake Lemon from 

2020.   

i. Highlights include Biweekly harmful algal bloom testing at the Riddle Point 

Beach and an August test of the Overflow Pond on the long causeway. 

ii. See full report below for further details. 

b. Casey requested approval of the 2021 IU Water Testing agreement in the amount of 

$19,027.00 which includes: weekly beach testing, biweekly beach HAB testing, and 2 full 

tests at 8 different sites. 

 

BROWN MOTIONED TO APPROVE THE 2021 IU WATER TESTING AGREEMENT IN THE AMOUNT OF 

$19,027.00.  KLITZING SECONDED THE MOTION.  ALL “AYES”.  THE MOTION CARRIED. 



 

V. Treasurer’s Report (Ladyman) 

 

a. February Budget Highlights 

i. March Income: $18,371 

ii. March Expenditures: $29,989 

iii. YTD Income: $29,811.11 

iv. YTD Expenditures: $166,867.49 

v. Total Assets: $2,463,925.55 

vi. Liabilities: $1,203,475.94 

vii. Net Equity: $1,260,449.61 

 

b. Ladyman requested approval of the Report of Claims for March 2021. 

 

KLITZING MOTIONED TO APPROVE THE REPORT OF CLAIMS: ALLOWANCE OF VOUCHERS FOR MARCH 

2021. BROWN SECONDED THE MOTION. ALL “AYES”. THE MOTION CARRIED. 

 

 

VI. Tunnel Road Improvement Request (Klitzing)  

a. Klitzing withdrew this request as the City of Bloomington Utilities has an easement for 

that road.  Therefore, discussions about paving it must go through the CBU and not the 

LLCD. 

 

VII. Manager’s Report (Casey) 

 

a. Casey gave a statement from the LLCD in regards to the Public Access Counselors 

opinion. 

i. Dugan stated that this issue will be spoke of no further from the board, and no 

public comment regarding it will be taken in any future meetings. 

b. Casey updated the Board on the Park Master Plan project updates. 

i. LLCD staff has Opened up all of the windows and doors to the shelter house. 

ii. The new gatehouse construction is well underway, and will have a rough 

inspection coming up in a week. 

iii. The new Playground has been installed and cemented. 

c. Casey also updated the board on the Sediment Management Project. 

i. In-House, both disposal sites have been prepped including the removal of 220 

tri-axle loads of dirt given away off site. 

ii. Both barges are on the water and operational. 

d. Casey opened the sealed bids received for the South Shore disposal site earthwork. 

i. United Excavating came in at a total cost of $462,413. 

ii. Infinity Solutions came in at a total cost of $422,947. 

 



VIII. New Business/Correspondence 

a. Dugan stated the next board meeting will be held on May 27th, 2021 at 6:00pm with 

location to be determined. 

 

 

IX. Adjournment 

 

LADYMAN MOTIONED TO ADJOURN THE APRIL 22ND, 2021 BOARD OF DIRECTORS MEETING AT 7:33 

P.M.  WADZINSKI SECONDED THE MOTION.  ALL “AYE’S”.  THE MOTION CARRIED.  MEETING 

ADJOURNED.  

  

RESPECTFULLY SUBMITTED BY:  

Alex Snooks, Operations Supervisor 

 



 
 

 
 

 

 

 

LAKE LEMON CONSERVANCY DISTRICT 

Board of Directors Meeting 

Zoom Meeting with YouTube Live Broadcast 

April 22, 2021 

6:00 p.m. 

 

AGENDA 

  

I. Call Meeting to Order / Chairman’s Remarks     (PD)                

 

II. Public Comment 

 

III. Administrative                       (PD) 

A. Approval of March 25, 2021 Board Meeting Minutes 

 

IV. Treasurer’s Report         (DL) 

A. March 2021 Financial Highlights 

B. March 2021 Report of Claims 
 

V. Tunnel Road Improvement request                                                                        (MK) 

 

VI. Indiana University- Water testing agreement 2021/2022                                       (AC) 

                                               Sarah Powers- Indiana University 

 

VII. Managers’ Report                                                                                                   (AC) 

 

A. Public Access Counselor- LLCD Statement 
 

B. Park Master Plan: 2021 Operational/Project Updates 
                

C. Sediment Management Project 

                       - In-House Operation Update 

                            - Earthwork Sealed Bid Opening 

 

VIII. New Business / Correspondence for Future Agenda (PD)  

  Next Board Meeting: May 27, 2021; Location TBD     

 

    IX.      Adjournment          (PD) 



Lake Lemon Conservancy District 

Board Meeting Agenda Item 

 

 

 

Presenter   Pam Dugan, Chairman  

Action Requested Approve 

Item/Subject March 25th Board Meeting Minutes  

Dollar Amount N/A 

Meeting Date     April 22nd, 2021  

Summary  Minutes from the Board meeting on March 25, 2021 

Staff Recommendation  Approve the March 25th, 2021 Board Meeting Minutes.
 

 



LAKE LEMON CONSERVANCY DISTRICT 

Board of Directors Meeting 

Zoom Digital Format 

March 25th, 2021 

6:00 p.m. 

 

The March 25th, 2021 Board of Directors Meeting of the Lake Lemon Conservancy District was 

Held remotely using Zoom and was called to order by Chairman Pam Dugan at 6:00 PM. 

  

BOARD MEMBERS PRESENT: Chairman-Pam Dugan, Vice-Chairman Mary Jane Brown, Treasurer Debra 

Ladyman, Michael Klitzing, Debra Ladyman*, Steve Priddy, Les Wadzinski, Mike Blackwell.  ALSO 

PRESENT: Adam Casey, District Manager, Alex Snooks, Operations Supervisor; LLCD Freeholders (see 

attached sign-in sheet). Ladyman had to leave the meeting at 6:30 pm and did not vote on anything 

after the Financials. 
 

 

I. Call Meeting to Order / Chairman’s Remarks (Dugan) 

 

II. Public Comment 

a. Comments were received from the Gail Tala, Frank Van Overmeiren, Michael Kafoure, 

Rebecca Ball, Ann Wroblewski, and Steve Sims.  To view the comments and listen to any 

response from the Board, please see the YouTube Video on the Lake Lemon 

Conservancy District channel. 

 

III. Treasurer’s Report (Ladyman) 

 

a. February Budget Highlights 

i. February Income: $10,792 

ii. February Expenditures: $107,000 

 

b. Ladyman requested approval of the Report of Claims for February 2021. 

 

KLITZING MOTIONED TO APPROVE THE REPORT OF CLAIMS: ALLOWANCE OF VOUCHERS FOR 

FEBRUARY 2021. BROWN SECONDED THE MOTION. ALL “AYES”. THE MOTION CARRIED. 

 

c. Casey presented the 2022 Budget Timeline.  

i. Over the next few months, the Budget Committee will prepare the 2022 Budget. 

ii. On June 19th the 2022 budget will be presented for the first time to the Board 

and the Public. 

iii. On July 17th the 2022 budget will be read a second time for the Board and the 

Public. 

iv. On August 21st the 2022 budget will have its first public hearing. 

v. On September 23rd the 2022 budget will have its second and final hearing. 



vi. On October 28th the 2022 budget will be adopted by resolution. 

 

IV. Approval of the Annual Board Meeting Minutes. 

a. Dugan requested approval of the Annual Board Meeting Minutes. 

 

PRIDDY MOTIONED TO APPROVE THE ANNUAL BOARD MEETING MINUTES. KLITZING SECONDED THE 

MOTION. ALL “AYES”. THE MOTION CARRIED. 

 

 

V. Administrative  

a. Casey requested approval of the 2021 Fireworks Contract in the amount of $8,000.00 t 

be held on Friday July 2nd with a rain date of Saturday July 3rd. 

 

PRIDDY MOTIONED TO APPROVE THE 2021 INDEPENDENCE DAY FIREWORKS CONTRACT IN THE 

AMOUNT OF $8,000.00 TO BE HELD ON JULY 2ND WITH A RAIN DATE OF JULY 3RD. WADZINSKI 

SECONDED THE MOTION. ALL “AYES”. THE MOTION CARRIED. 

 

b. Casey requested the Board disclose any conflicts of interest they may have and vote to 

accept the conflict-of-interest policy and statement of disclosures. 

 

BROWN MOTIONED TO ACCEPT THE CONFLICT-OF-INTEREST STATEMENT. PRIDDY SECONDED THE 

MOTION. DUGAN, BROWN, LADYMAN, KLITZING, PRIDDY, AND WADZINSKI VOTE “AYE”.  BLACKWELL 

VOTES “NAY”. THE MOTION CARRIED. 

 

VI. Manager’s Report (Casey) 

 

a. Casey stated that bid validity extensions were accepted by Dredge America(through 

June), Merrel Bros.(through June), and Heartland Dredging(through May 14th). 

b. Casey stated that he received the Rule 5 permit for the land west of the new disposal 

site in order to store excess dirt from the earth work there. 

c. Casey also stated there will be a public hearing held by DNR on April 23rd, 2021 at 

5:00pm at the Abe Martin Lodge.   

i. The hearing is being held in regard of the permit to hydraulically dredge soil out 

of the lake and place in one to two disposal sites the first being the new South 

Shore settling pond, and the second being the overflow pond across the Long 

Causeway. 

 

d. Casey requested approval of Resolution 03-21-04: Playground Equipment Acceptance. 

i. This resolution is for the reception of Playground Equipment as a direct transfer 

of ownership from Carmel-Clay Parks and Recreation. 

 



BROWN MOTIONED TO APPROVE RESOLUTION 03-21-04: PLAYGROUND EQUIPMENT ACCEPTANCE. 

WADZINSKI SECONDED THE MOTION. ALL “AYES”. KLITZING ABSTAINS. THE MOTION CARRIED.  

 

e. Casey requested approval of the Playground Installation Contract with PlayPros. 

 

KLITZING MOTIONED TO APPROVE THE PLAYGROUND EQUIPMENT INSTALLATION CONTRACT NOT TO 

EXCEED $12,000.00. WADZINSKI SECONDED THE MOTION. ALL “AYES”. THE MOTION CARRIED. 

 

VII. New Business/Correspondence 

a. Dugan stated the next board meeting will be held on April 22nd, 2021 at 6:00pm with 

location to be determined. 

 

VIII. Adjournment 

 

BROWN MOTIONED TO ADJOURN THE FEBRUARY 25TH, 2021 BOARD OF DIRECTORS MEETING AT 6:58 

P.M.  KLITZING SECONDED THE MOTION.  ALL “AYE’S”.  THE MOTION CARRIED.  MEETING 

ADJOURNED.  

  

RESPECTFULLY SUBMITTED BY:  

Alex Snooks, Operations Supervisor 

 



Lake Lemon Conservancy District 

Board Meeting Agenda Item 

 

 

 

Presenter Debra Ladyman, Treasurer 

Action Requested Review 

Item/Subject          February Financial Update  

Dollar Amount N/A 

Meeting Date    March 25th, 2021  

Summary 
  

  
 
 
 
  
  
 
  
 
  
 

   
  
    
 
   
 
   
 
 
    
 
   
  

 
   
  

 
  
  
 

Financial report showing end of March 2021 
Balance sheet, Income, Expense, 2020 
comparison, and reconciliation data. 

Staff Recommendation N/A 

 































Lake Lemon Conservancy District 

Board Meeting Agenda Item 

 

 

 

Presenter Debra Ladyman, Treasurer 

Action Requested Approval 

Item/Subject      March Report of Claims: Approval of Vouchers 

Dollar Amount $21,522.49 

Meeting Date    April 22nd, 2021  

Summary 
    

Report showing check detail and payroll expenditures
for March 2021 

Staff Recommendation         Approval of March 2021 Report of Claims  

 





Adam
Typewriter
Zoom and ILMS

Adam
Typewriter
External Drive for back up

Adam
Typewriter
Charges to be reimbursed

Adam
Typewriter
Annual Contract Payment

Adam
Typewriter
Komatsu Shoe Bolts

Adam
Typewriter
Sockets

Adam
Typewriter
Beach Permit Application



Adam
Typewriter
Gatehouse Bid Advertisement

Adam
Typewriter
Office Supplies

Adam
Typewriter
Rule 5 and design work

Adam
Typewriter
haul Komatsu and Dozer



Total: $14,082.46

Adam
Typewriter
Push Boat Drive shaft replacments

Adam
Typewriter
Haul komatsu

Adam
Typewriter
Bond Registrar and Paying Agent fee







Lake Lemon Conservancy District 

Board Meeting Agenda Item 

 

 

 

Presenter Michael Klitzing, District I  

Action Requested Discussion 

Item/Subject Tunnel Road Improvement Request  

Dollar Amount $8,950.00 

Meeting Date   April 22nd, 2021  

Summary  Review and approve the Tunnel Road 
Improvement Request.  

Staff Recommendation     N/A  

 











Lake Lemon Conservancy District 

Board Meeting Agenda Item 

 

 

 

Presenter Adam Casey, District Manager 

Action Requested Discussion/Approva
l

 

Item/Subject 2021/22 IU Water Testing 
Agreement and 2020 Summary

  

Dollar Amount $19,027.00 

Meeting Date   April 22nd, 2021  

Summary  Review and approve the 2021/22 IU Water 
Testing Agreement.  

Staff Recommendation     Approve the 2021/22 IU Water Testing Agreement.  

 



 

 

LAKE LEMON MONITORING PROGRAM 

2020 Results Summary 
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Lake Lemon 2020 Water Monitoring Overview 
 
The Lake Lemon Conservancy District (LLCD) began contracting Indiana University in 1998 to monitor water quality of 
the lake and incoming tributaries.  Figure 1 shows the sampling locations for Lake Lemon and the tributaries in 2020.  
IU has provided full sampling methods to the LLCD.  Figure 2 displays precipitation during the sampling season with 
individual sampling events indicated.  Two storm event samples were collected on May 18 and July 23, 2020. 

 
Figure 1.  Sampling locations for the Lake Lemon Water Monitoring Program. 
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Figure 2. Precipitation amounts during the 2020 sampling season.   

 
Lake Lemon 2020 Summary Results 

 
Temperature and Dissolved Oxygen IU collected a full profile of temperature and dissolved oxygen from one-meter 
depth increments through the water column at Riddle and Reed Point in Lake Lemon. The temperature profile 
illustrates the seasonal variation in water temperature and thermal stratification that occurs as the surface water 
warms.  The upper 3 meters of water remained oxygenated during all three sampling events at Riddle Point (Figure 3).  
The late July dissolved oxygen concentrations averaged 8.825 mg/L in the epilimnion, a slight decrease of 
approximately 0.3 mg/L respectively from the sample collected during July of 2019 at Riddle Point.  Anoxic conditions 
develop below 4 meters depth as organic matter on the lake bottom creates biochemical oxygen demand (BOD) that 
breaks down the organic matter consuming available oxygen.  Stratification of the surface water reduces mixing of 
oxygen in the deeper water. The shallow depth of Reed Point and lake turbulence usually keep this area of the lake 
well mixed and oxygenated, however later this season, we saw hypoxic conditions approaching anoxia at 3 meters 
depth in June and July (Figure 4).   
 

 
Figure 3. Temperature and dissolved oxygen profiles from all sample dates from Indiana University at Riddle Point in 

2020. 
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Figure 4. Temperature and dissolved oxygen profiles from all sample dates from Indiana University at Reed Point in 2020. 

 
Water Quality Summary IU collected epilimnion samples from the top 2 meters of the water column and 
hypolimnion at 6 meters depth (19.7 ft) at Riddle Point. IU collected samples in the epilimnion only at Reed 
Point.  
 
Table 1. Water Quality Characteristics of Lake Lemon – Riddle Point and Reed Point, 5/19/2020. 

  
Parameter 

Riddle Reed 

Epilimnion Hypolimnion Epilimnion 

Secchi (m) 1.15 -- 0.45 

Light trans @ 1m (%) 12.9 -- 5.1 

1% Light Level (ft) 6 -- 5 

% Water Column Oxic 100 -- 100 

pH 7.35 10.81 7.28 

Conductivity (uS/cm)) 174.59 168.75 170.31 

Alkalinity (mg/L) 50.7 -- 51.8 

Nitrate (mg/L) 0.06 0.0625 0.17 

Ammonia (mg/L) 0.039 0.077 0.051 

Total Nitrogen (mg/L) 0.406 0.357 0.569 

Orthophosphate (mg/L) 0.006 0.003 0.005 

Total Phosphorus (mg/L) 0.019 0.020 0.028 

Chlorophyll-a (ug/L) 6.80 -- 7.39 

Plankton (Cells/ml) 2,699 -- 2,449 

Plankton (#/L) 1,319,409 -- 1,174,829 

% HAB Biovolume 0 -- 3 

% Blue-green Biovolume 10 -- 15 

E. coli (#/100 mls)  96 -- 912 

  

0

0.5

1

1.5

2

2.5

3

3.5

0 5 10 15 20 25 30 35

D
ep

th
 (

m
)

mg/L and °C

2020 Lake Lemon Temperature and Dissolved Oxygen Profiles - Reed Point

Temp - 5/19/20

DO - 5/19/20

Temp- 6/18/20

DO- 6/18/20

Temp- 7/23/20

DO- 7/23/20



 

 

Table 2. Water Quality Characteristics of Lake Lemon – Riddle Point and Reed Point, 6/18/2020. 

  
Parameter 

Riddle Reed 

Epilimnion Hypolimnion Epilimnion 

Secchi (m) 1.0 -- 1.45 

Light trans @ 1m (%) 15.0 -- 9.9 

1% Light Level (ft) 9.5 -- 5 

% Water Column Oxic 100 -- 100 

pH 7.33 6.95 8 

Conductivity (uS/cm) 177 212.8 201.01 

Alkalinity (mg/L) 61.7 66.0 65.7 

Nitrate (mg/L) 0.026 0.0215 0.063 

Ammonia (mg/L) < 0.014 0.0715 < 0.014 

Total Nitrogen (mg/L) 0.527 0.578 0.6385 

Orthophosphate (mg/L) 0.004 0.0875 0.007 

Total Phosphorus (mg/L) 0.039 0.043 0.051 

Chlorophyll-a (ug/L) 7.69 -- 9.74 

Plankton (Cells/ml) 10,292 -- 13,627 

Plankton (#/L) 2,517,321 -- 3,427,236 

% HAB Biovolume 8 -- 11 

% Blue-green Biovolume 21 -- 33 

E. coli (#/100 mls)  4 -- 4 

  



 

 

Table 3. Water Quality Characteristics of Lake Lemon – Riddle Point and Reed Point, 7/23/2020. 

  
Parameter 

Riddle Reed 

Epilimnion Hypolimnion Epilimnion 

Secchi (m) 0.7 -- 0.6 

Light trans @ 1m (%) 6.2 -- 3.9 

1% Light Level (ft) 6 -- 5 

% Water Column Oxic 100 -- 100 

pH 10.6 9.2 10.31 

Conductivity (uS/cm) 203.58 267.23 214.54 

Alkalinity (mg/L) 69.45 96.5 72.5 

Nitrate (mg/L) < 0.008 0.0165 < 0.008 

Ammonia (mg/L) < 0.014 0.5305 < 0.014 

Total Nitrogen (mg/L) 0.787 1.0695 0.761 

Orthophosphate (mg/L) 0.004 0.090 0.005 

Total Phosphorus (mg/L) 0.041 0.1525 0.060 

Chlorophyll-a (ug/L) 9.95 -- 13.26 

Plankton (Cells/ml) 252,585 -- 217,151 

Plankton (#/L) 48,331,043 -- 46,229,801 

% HAB Biovolume 90 -- 67 

% Blue-green Biovolume 3 -- 12 

E. coli (#/100 mls)  0 -- 0 

  



 

 

Chlorophyll-a, which is a measure of the primary pigment in algae, is a direct measure of algal productivity.  In the 

integrated samples from the surface to the 2-meter depth, the chlorophyll-a concentrations ranged from 6.80 μg/L in 

May to 13.26 μg/L in late July.  Chlorophyll-a concentrations >7 µg/L are indicative of eutrophic lake conditions. Overall, 

we see a seasonal pattern of nutrient increase by late summer as total phosphorous concentrations increase, which is 

characteristic of Lake Lemon.  This pattern is mirrored by increases in chlorophyll-a concentrations.  This suggests that 

conditions exist for increasing growth of algae (Figures 5 and 6). 

 
Figure 5.  Seasonal changes in total phosphorus and chlorophyll-a in the surface waters (epilimnion) at Riddle Point in Lake 

Lemon in 2020.   

 

 
Figure 6. Seasonal changes in total phosphorus and chlorophyll-a in the surface waters (epilimnion) at Reed Point in Lake 

Lemon in 2020.   
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Beach and Tributary Samples IU collected turbidity and E. coli samples around the Lake Lemon watershed in 2020 

(Tables 4 and 5). The state standard for full body contact and recreation is 200 colonies per 100mLs.  

Table 4. Tributary E. coli for 2020. 

 E. coli 
(#/100 mls) 

E. coli 
(#/100 mls) 

  5/20/20 7/23/20 

Chitwood #1 11,100 100 

Chitwood #2 576 120 

Chitwood Channel 860 80 

Chitwood Stream 650 3,200 

Beanblossom Creek 2,000 1,200 

Bear Creek 240 1,000 

Knobb Creek  1,440 160 

Possom Trot 180 100 

Shuffle Creek 100 60 

 

Table 5. Beach E. coli for 2020. 

Lake Lemon Beach E. coli 
(#/100 mls) 

5/25/20 8 

6/2/20 10 

6/9/20 3 

6/17/20 10 

7/6/20 130 

7/13/20 48 

7/20/20 150 

7/27/20 26 

8/3/20 140 

8/11/20 124 

8/20/20 16 

8/25/20 4 

8/27/20 4 

9/2/20 0 

 

 



 

 

In order to help identify the problem areas for bacteria and sediment, IU has continued sampling at additional 

sampling sites (Figures 7 and 8).  The LLCD and IU selected sites in an attempt to address concerns of citizens and to 

identify solutions for bacteria challenges. Storm sample collections on 5/19/2020 and 7/23/200 demonstrate possible 

worst-case scenarios for bacteria in the lake.  These concentrations are well over full body contact standards during 

many sampling events.  

 

 

 

Figure 7.  Sampling locations for the Lake Lemon Water Monitoring Program for the Chitwood area for 2017 to 2020. 

 

 

 

Figure 8.  Sampling locations for the Lake Lemon Water Monitoring Program for the Chitwood area for 2020. 



 

 

The LLCD Board asked us to look at the historical bacteria trends.  The results from sampling events at the Chitwood 
sites show the water exceeds EPA standards for recreation over 50% of the time, for E. coli from 2015-2020 (Figure 9).   

 

 
Figure 9. Changes in Fecal Coliform and E. coli concentrations in Chitwood area as part of the Lake Lemon watershed 
during sample events from 1999 to 2020.  Note that 72 of the 134 events from 2015 to 2020 exceeded 200 CFU/100 mLs.  
(Five outliers were removed for display purposes).   
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Trophic State. The trophic state of a lake helps characterize the level of productivity and the expected life that may 
exist in a lake.  The overall classifications of lakes can help with comparison across lakes as well as from year to year.  
We use Carlson’s Trophic State as it was developed based on lakes similar to those in Indiana.   
 

CARLSON'S TROPHIC STATE INDEX 
 

                                                                                             

                  Oligotrophic         Mesotrophic           Eutrophic         Hypereutrophic    
                                                                                    

          20   25    30    35    40    45     50    55     60   65     70     75    80  
  Trophic State   
      Index      └────┴────┴────┴────┴────┴────┴────┴────┴────┴────┴────┴────┘                                                                                      
                      15    10  8  7 6   5    4    3      2    1.5    1       0.5      0.3        

  Transparency    

     (Meters)    └─┴────┴──┴─┴─┴──┴───┴───┴─────┴───┴────┴───────┴──────┴────┘                                                                                      
                         0.5     1       2     3  4  5    7    10 15  20   30  40   60 80 100 150  

  Chlorophyll a 

  (ug/L or PPB)  └───┴─────┴─────┴────┴──┴─┴───┴───┴──┴──┴───┴──┴───┴──┴─┴───┘                                                                                         
           

  Total              3      5     7     10    15   20   25  30   40  50  60   80    100   150 

  Phosphorus          

  (ug/L or PPB)  └┴─────┴────┴────┴────┴───┴───┴──┴───┴──┴──┴───┴────┴────┴──┘      

Figure 10.  Carlson's trophic state index. 

 

Table 6. Characteristics of trophic state categories. 

Classification Transparency Nutrients Algae D.O. Fish 

Oligotrophic clear Low  

TP < 6 µg/L 

few algae Hypo has D.O. can support 

salmonids 

(trout and 

salmon) 

Mesotrophic Less clear Moderate  

TP 10-30 µg/L 

healthy 

populations of 

algae 

Less D.O. in 

hypo 

lack of 

salmonids  

Eutrophic transparency <2 

meters 

High 

TP > 35 µg/L 

abundant algae 

and weeds 

No D.O. in the 

hypo during the 

summer 
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We use Riddle Point Carlson TSI scores to look at the historic trend for Lake Lemon demonstrating that the lake is 
generally characterized as eutrophic.  Figures 11-13 illustrate the Carlson TSI historic trends for Secchi disk, total 
phosphorus, and chlorophyll-a.  Overall, a pattern of seasonal variation of lower scores (less eutrophic) in the spring 
and increasing trophic state to eutrophic/hypereutrophic status by late summer. 
 
 

 
Figure 11.  The 22-year historic trend for Carlson Secchi disk TSI scores in blue and orange.  Orange diamonds represent 
the last summer samples, usually late July or August. The 22-year mean for Secchi disk readings of 62 is above the 
Carlson TSI eutrophic status score of 50 (purple dotted line).  
 
 

 
Figure 12.  The 22-year historic trend for Carlson chlorophyll-a TSI scores in blue and orange.  Most late-summer samples, 
shown in orange, score above the mean for eutrophic status.  The 22-year mean is just above the Carlson TSI eutrophic 
status score of 50 (purple dotted line).  

 
 



 

 

 
Figure 13.  The 21-year historic trend for Carlson total phosphorus TSI scores in blue and orange.  All late-summer samples, 
shown in orange, score above the mean for eutrophic status save for one in 2018.  The 22-year mean for TP of 60 is above 
the Carlson TSI eutrophic status score of 50 (purple dotted line). 

 

Lake Lemon Water Monitoring Conclusions and Recommendations 

 
Harmful algal blooms (HABs), algae groups that are known toxin producers, continue to be an area of concern for the 
lake. May and June samples at Riddle Point remained below the 100,000 cells/mL threshold for recreation advisories.  
The late July sample did exceed this threshold at approximately 252,600 cells/mL with over 90% of biovolume in the 
HAB grouping.  In previous recommendations we have discussed development of a HAB response plan.  We have 
been working with the Lake Manager to develop this plan. As part of the plan, we recommend continuing to monitor 
algal blooms this summer and use the contract lab Phycotech for a speed and consistency. We recommend bi-weekly 
beach monitoring for HABs and will continue to monitor the Overflow Pond, Reed, and Riddle Point during normal 
sampling events in May and July/August. We recommend placing signage at the boat launch and beach that provides 
information on HABs and the use of a color-coded warning system for recreation. The LLCD should also purchase 
rapid toxin test from Abraxis for algal toxin monitoring should we identify a bloom.  https://abraxis.eurofins-
technologies.com/home/products/rapid-test-kits/algal-toxins/algal-toxin-test-strip-kits/  

Bacteria issues still are a challenge in the incoming tributaries to the lake.  We will continue to monitor the stream 

inlets but recommend that we reduce the number of samples in the Chitwood area as they are currently working 

on plans to correct the challenges.  We recommend collecting one sample at the outlet of the channel network as 

it mixes with the lake. We recommend continuing to monitor the additional add on sites from last summer to try 

to identify additional areas of concern. Bacteria source tracking analysis is being done in the Beanblossom 

Watershed in late April or early May (weather dependent) and will hopefully offer better understanding of where 

we should target future efforts.  

Additional data was collected by the O’Neill School Limnology Lab on the Overflow Pond with additional samples 

collected for comparison at other sites. That data was not included in this report as it was not part of the original 

project scope and contract.  We will do additional analysis of that data upon request.  All data from that analysis 

has been shared with the Lake Manager.   

Further conclusions and recommendations are pending discussion with Lake Manager and Board of Directors.  

https://abraxis.eurofins-technologies.com/home/products/rapid-test-kits/algal-toxins/algal-toxin-test-strip-kits/
https://abraxis.eurofins-technologies.com/home/products/rapid-test-kits/algal-toxins/algal-toxin-test-strip-kits/


Lake Lemon Monitoring Program 

2021-2022 

Scope of Service: 

This document explains the scope of service proposed to the Lake Lemon Conservancy District for the 

2021-2022 monitoring years.  Upon agreement of this scope of work we will send a formal contract for 

signature.   

Major changes to past work include: 

E. coli monitoring at the beach for both sampling years. Beach sampling was handled through a contract 

amendment on the last contract for one year only. 

Analysis of additional algal samples as part of the harmful algal bloom (HAB) monitoring and response 

plan. In addition, due to speed and consistency these samples will be contracted out to Phycotech for 

analysis.  Cost have been added to this budget including sample shipping and handling.   

Project Budget: 

Total budget is $19,027 to be broken down into 3 payments. The largest increase in the budget this year 

is in response to the HAB monitoring plan that will cost approximately $5,100 for phytoplankton analysis.  

This includes overnight shipping of biweekly beach samples and contract analysis cost.  

Budget justification:  

Increasing cost are always a challenge, but we feel the additional monitoring of the beach offers the LLCD 

piece of mind in protecting freeholders and the public. We have been diligent in providing timely results 

and information to the Lake Manager over the past two years to guide decision making.  IU has waived 

the 32% indirect overhead cost on the Lake Lemon Monitoring Program from the start of this project and 

continues to do so. This cost is typically added to a project to cover infrastructure fees and support staff.  

The O’Neill School values our relationship with the LLCD and the learning experience it provides to our 

students and staff.   

 

1.0 INTRODUCTION  

The Lake Lemon Conservancy District (LLCD) has entered into a lease agreement with the City of 

Bloomington Utilities Service Board (USB) to maintain Lake Lemon in such condition necessary to protect 

the lake’s water quality consistent with its potential use as a drinking water source. LLCD also agreed to 

maintain the lake in such condition to meet all state and federal requirements for recreational waters and 

to maintain the quality of the water in the lake at least at its present level.  

The LLCD has requested assistance from the O’Neill School of Public and Environmental Affairs (SPEA) to 

provide long-term monitoring of the lake’s condition. The purpose of this contract is to establish the 



monitoring program and fees necessary for LLCD to meet the monitoring requirements of the USB for the 

years of 2021 through 2022.  

 

2.0 WATER QUALITY SAMPLING AND ANALYSIS  

In-Lake Sampling. Previous studies (Zogorski et al., 1986; Jones and Clemency, 1992) have shown that 

water characteristics in Lake Lemon follow typical patterns for run-of-the-river reservoirs. The eastern 

end is riverine in nature and is influenced strongly by Beanblossom Creek. The western end is more lake-

like (lacustrine), and the middle is a transitional zone. To characterize these differences, the established 

protocol specifies sampling the lake in at least two locations - at mid-lake just east of Reed Point, and near 

Riddle Point over the deepest water in the lake. One set of samples will be collected during the spring and 

another set during July/August of 2021 and again in 2022.  

At each of the two sampling sites, we will collect water samples for the following parameters with a two 

meter integrated surface sample (epilimnion) and from one meter off the bottom when a clear thermal 

gradient it present (hypolimnion):  

- acid neutralizing capacity   
- total phosphorus  
- soluble reactive phosphorus  
- nitrate+nitrite  
- ammonia  
- total organic nitrogen (in the form of TN) 

 
These samples will be placed into an appropriate bottle with preservative (if needed) and stored in an ice 

chest until analysis in O’Neill Limnology laboratory.  

Temperature, dissolved oxygen, turbidity, conductivity and pH will be measured at one-meter depth 

intervals from the surface to the bottom at each lake site using in situ measurement. At each lake site, 

the following additional collections or measurements will be made:  

- Secchi depth transparency  
- determination of the one percent light level (Beckman Enviroeye)  
- chlorophyll a (in epilimnion only; filtered in the field and stored on ice)  
- zooplankton genera density (tow from 1 meter from the bottom with a 55 micron net) 
- phytoplankton genera density (2 meter integrated sample) – analysis through contract 

with Phycotech with 4 week turn around time 
- E. coli bacteria (from epilimnion only)  

 
Results from the lake analyses will be used to calculate the Carlson Trophic State Index according to IDEM 

guidelines. The trophic state index is a useful tool for tracking water quality changes over time. All analyses 

will be conducted using methods consistent with Standard Methods for the Examination of Waters and 

Wastewater, 20th Edition (APHA, 2005). A quality assurance and quality control (QA/QC) plan is available 

for the O’Neill Limnology lab.  



Overflow Lake Sampling.  Lake Lemon has a history of eutrophic lake conditions and a legacy of nutrient 

rich sediments within the lake in addition to the annual watershed load. The most eastern overflow pond 

experiences algal blooms of Cylindrospermopsis that has resulted in concern within the lake community.  

We will sample this water body during each lake sampling event for algae. Surface phytoplankton grab 

samples will be collected from the road access point.  Samples will be enumerated by Phycotech with a 4 

week turn around time.    

Stream Sampling. Because Lake Lemon’s condition is heavily influenced by runoff from its watershed, it 

is also important to monitor the main inlet to the lake - Beanblossom Creek. Up to 80% of the annual 

sediment and nutrient load into a lake comes during the 4-5 largest runoff events. Therefore, we will 

sample Beanblossom Creek in the spring and summer of 2021 and 2022 during lake sampling events and 

an additional sample during a runoff event. The following parameters will be measured: temperature, 

dissolved oxygen, pH, alkalinity, conductivity, SRP, total phosphorus, nitrate+nitrite, ammonia, organic 

nitrogen, turbidity, and E. coli bacteria. .  

Additional samples for E. coli bacteria and turbidity will be collected on both sampling dates and during a 

runoff event at the following locations: 

Shuffle Creek, Chitwood (one sample only at the main outlet), Bear Creek, Possum Trot, and Knobb Creek.  

Beach Sampling. IU O’Neill School Limnology Lab will process bacteria samples for compliance with state 

beach monitoring protocols weekly starting April 26th in 2021.  Results will be reported to the LLCD and 

the Monroe County Health Department Weekly.  In addition to bacteria analysis the Limnology Lab will 

collect by-weekly samples for harmful algal blooms (HAB’s) and send for analysis at Phycotech with a three 

day processing time to allow for timely monitoring of the occurrence of HAB’s.  HAB analysis is critical in 

early detection and safety regarding the past occurrences of HAB’s in Lake Lemon.   

Additional Sampling and Analysis. In the event that concerns arise during the contract period that 

warrant additional sampling and analysis cost will be billed directly to the LLCD for Lake Sampling or HAB 

analysis.  Specifically, the contract has a bi-weekly sampling built in for HAB analysis at the beach to reduce 

cost, however if a bloom is detected and more sampling is needed the contract would allow us to have 

those cost billed directly from the contractor or IU to the LLCD.   

3.0 PRODUCTS PRODUCED  

SPEA will prepare an annual written summary documenting the results of the monitoring efforts for each 

year. The report will include a determination of the Carlson Trophic State Index for each lake site and for 

each sampling date. All data will be included in tables and interesting trends will also be displayed in 

graphs.  Additionally, summary reports will compile historic data and long term trends.  The current year’s 

data will be compared to historical data to assess relative changes in the lake.   

SPEA will also be available to present its report and answer questions to the LLCD Board.  

4.0 CAPABILITIES AND QUALIFICATIONS  
 



Melissa Laney, School of Public and Environmental Affairs, Indiana University 
Limnologist, Director of the Indiana Clean Lakes Program, Certified Lake Professional 
Melissa has managed the SPEA Limnology Laboratory for the last 14 years.  Taking on the full direction of 
the lab in 2011, Melissa continues to manage the Indiana Clean Lakes Program, various Lake and River 
Enhancement projects, and monitoring Lake Lemon Water Conservancy District.  Melissa has also been 
part of the SPEA faculty since 2000 (Senior Lecturer).  She teaches Limnology, Lake and Watershed 
Management, Water Resources, Aquatic Habitat Analysis, Environmental Sustainability among others.  
For the Limnology Laboratory she is responsible for training all graduate students employed on all 
laboratory projects for field and laboratory methods.  Melissa maintains and operates all analytical 
instruments and ensures laboratory Quality Assurance/Quality Control (QA/QC) that meet the 
requirements of the U.S. EPA and IDEM.  With our rigid quality control and chain-of-custody project 
samples never leave their hands.  They never deliver samples to a contract lab (expect E. coli for distant 
contracts).  Melissa and the Limnology Laboratory are responsible for water quality sampling, conducting 
biological and physical habitat assessments.  The Limnology Laboratory then processes and analyzes all 
samples for report writing. 
 
Sarah Powers, School of Public and Environmental Affairs, Indiana University 
Limnologist, Laboratory Manager & Research Associate, Citizen Science Coordinator 
Sarah manages the O’Neill School Limnology Laboratory. Sarah maintains and operates all analytical 
instruments and ensures laboratory Quality Assurance/Quality Control (QA/QC) that meet the 
requirements of the U.S. EPA and IDEM.  She prepares Quality Control samples, compiles QA/QC results 
and performs corrective action when necessary.  Another large portion of Sarah’s CLP responsibility 
focuses on the citizen lake water monitoring.  Currently, Sarah coordinates with ~80 volunteers around 
the state.  Sarah has worked to expand the current program to include invasive species monitoring and 
harmful algal blooms.  Sarah continues to conduct workshops throughout the state preparing volunteers 
for invasive species surveys.  In addition to laboratory work and lake stewardship, Sarah takes on the 
Adjunct Faculty role at SPEA where she teaches Introduction to Environmental Science, Techniques in 
Environmental Science, and Aquatic Habitat Analysis.   
 
Qualified graduate students from SPEA’s Master of Science in Environmental Science Program will assist 
with the collection and analysis of samples collected under this contract.  
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