BIG HOLLOW LAKE WATERSHED MANAGEMENT PLAN
Public Meeting

Big Hollow - Hickory Shelter House
30 June 2021
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Intfroductions

Lake / Project History (Chris Lee)

IDALS/NRCS/SWCD (Tyler Shipley)

DNR Fisheries (Chad Dolan)

Watershed Plan (FYRA Engineering)

- Q&A

Informal discussion(s)




Watershed Plan
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Purpose and Goals

Watershed/Lake Characteristics

Pollutant Source Assessment

Improvement Alternatives/Strategies

Public/Stakeholder Feedback

Next Steps




Purpose/Goals

Be Watershed Community
Based/Driven

Satisfy EPA’s 9-Elements

Watershed
Management Plan

Defines Implementation
Alternatives, Timelines, Costs,
and Funding

Quantify Pollutant Sources and
Required Reductions

FYRA




Watershed Plan
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« Watershed/Lake Characteristics



Watershed Characteristics

a Big Hollow Recreational Area
Land Use

Row Crops

I rorested

[ Grassland

Pasture
Water/Wetlands

Area Percentage

Land Use A %)
Row Crop 3,193 69%
Forested 532 12%
Urban 323 7%
Grassland 187 4%
Pasture 183 4%
Water/Wetland 183 4%
Total 4,604 100%

Watershed = 4,604 acres

Lake = 154 acres

Ratio = 30:1
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Topography / Terrain

Representative Slope
0-2%
2-5%
[ 5-8%
B s-15%
B 15 - 30%
B >30%
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Existing Bathymetry (Depth)

e

Big Hollow Lake
Des Moines County
Contour interval is four feet.

Maximum Depth - 56.8 ft
Mean Depth - 16.1#
Area - 169.1 acres
Volume - 2701 acre-ft
Lake mapped August 2013
Depths adjusted to crest
Horizontal Datum NAD B3
Coordinates are UTM Zone 15
Aerial Photography NAIP 20015

Legend
B

Hsheries County Park
Bureay ]:l Parking
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Water Quality ~ Water Clarity

Taking Secchi Disk Measurements

Lina

~ Secchl disk

uonenoizod o

Low algal count

High algal count




Water Quality ~ Water Clarity
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Official “Impairment” Status

Impairment Designated Uses

Algal growth/ | Primary Contact

Chlorophyll a Recreation
Primary Contact
Recreation

pH Aquatic Life

Trophic State = Productivity

“Too Much of a Good Thing”

High TSI Values = Poor WQ

TSI Values
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Water Quality Trends
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Watershed Plan
Agenda

* Pollutant Source Assessment




Total Maximum Daily Load
IOWA DNR / US EPA

« Determines ‘cause”

» Total Phosphorus (TP)
» Estimates loads

« Develops “target”

TMDL Summary

Existing TP Load: 6759.9 lbs/yr

Target TP Load: 2628.5 Ibs/yr

Required Reduction 4,391 lbs/yr
(61%)

Water Quality Improvement Plan
for

Big Hollow Lake
Des Moines County, lowa

Total Maximum Daily Load for:
Algae and pH

Prepared by:
Andrew Frana

clean water
Zﬁaﬁﬁ wm ?_ow,

WA ONR WATER

'” R

lowa Department of Natural Resources
Watershed Improvement Section
2021

https://www.iowadnr.gov/Portals/idnr/uploads/water
/watershed/tmd|l/BHL_WQIP_final.pdf

FYRA
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Phosphorus Load Allocation

% of Phosphorus

M Pastureland
ORow Crops

M Grassland
OForest
EUrban

@ Groundwater
H Gully

DAl Others

Percent
Source Descriptions TP Load (Ib/yr) (%)
Pastureland Seasonally grazed grasslands 105.3 2%
Sheet and rill erosion from corn and soybeans
Row Crops dominated agriculture 5,308.1 79%
Grassland Ungrazed grassland, alfalfa/hay 51.7 1%
Forest Forested park grounds surrounding lake 108.2 2%
Urban Urban areas, roads, and farmsteads 663.0 10%
Agricultural tile discharge, natural groundwater
Groundwater flow 248.1 4%
Streambank Streambank erosion into channel 11.6 0%
Gully Gully formation and incision 144.3 2%
All Others Wildlife, atmospheric deposition, septics 119.6 2%
Total 6,759.9 100%

FYRA
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Watershed Plan
Agenda

* Improvement Alternatives/Strategies




Watershed Improvement
CONSERVATION “PYRAMID"

Riparian
Management

Control Water Trap & Treat Losses

Below Fields:
Impoundments (e.g.
wetlands) manage variable
source areas

Control Losses
Control Water Within Fields:
Controlled drainage, Grassed waterways,
Filter strips

Build Soil Health Avoid Losses
Protect soils from erosion, Limit excess nutrients, Build soil
organic matter

(Adapted from USDA-ARS (Tomer et al., 2013)

FYRA
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Management Strategies
AG CONSERVATION PRACTICES

Cover Crops Buffers

Sediment Basins

FYRA
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Management Strategies
AG CONSERVATION PRACTICES

Grassed Waterways
Terraces

FYRA
ENGINEERING
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Management Strategies
AG CONSERVATION PRACTICES




Implementation Planning/Modeling

Upland Pollutant loads (lbs/ac)

Sediment
Subbasin (Ibs/ac) P (Ibs/ac) N (Ibs/ac) E.coli (MPN/ac)
1 715.05 2.06 10.10 -
2 618.02 1.75 9.36 -
3 1,366.26 173 8.54 -
4 92393 134 7.61 -
5 774.45 134 7.80 -
6 811.14 0.94 4.87 -
7 27047 0.41 212 -

Removal Efficiency (%)

SIMULATE LOADS & REDUCTIONS

Watershed treatement potential (ac)
C

over
Nutrient Crops (all
Contoured Grassed |Reduction available |Riparian
Buffer Strips |WW Wetlands |Ponds Terraces |WASCOBs |cropland) |Buffers
14.23 229.17 662.56 523.67 79.47 3344 523.12 -
11.44 355.73 72141 257.23 77.18 48.87 640.06 -
2717 156.48 2.69 166.69 136.88 31.28 389.07 -
43.58 230.78 662.15 364.53 291.19 181.71 907.25 -
7.69 40.68 1,111.59 173.35 107.98 225.54 591.75 -
13.77 - - 0.26 127.96 - 220.11 -
- - - - - - 42.63 -
117.87 1,012.83 3,160.40 1,485.73 820.67 520.84 | 3,313.99 -

Best Management Practice Sediment Phosphorus
Contoured Buffer Strips 95% 90%
Grassed WW 75% 75%
Nutrient Reduction Wetlands 87% 69%
Ponds (Sediment Control Basin) 75% 85%
Terraces 85% 77%
WASCOBs 80% 85%
Cover Crops 70% 29%
Riparian Buffers/Filter Strips 86% 65%

FYRA
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Implementation Planning/Modeling
QUANTIFY LOAD REDUCTIONS

° Adoption Rates by _asin
Nutrient
Contoured Buffer |Grassed |Reduction Cover Riparian
Subbasin Strips ww Wetlands |P WASCOBs |Crops Buffers
1 50% 85% A N\ N0% 75% 80% 50% 0%
2 50% 85% & N~ % 75% 80% 50% 0%
3 50% 85% AN 50% 75% 80% 50% 0%
4 s0%]  _#5% N\NX 0% 50% 75% 80% 50% 0%
5 50% RN 50% 75% 80% 50% 0%
6 50% ,\‘_8\" 0% 50% 75% 80% 50% 0%
7 _50% ‘g‘ 85% 0% 50% 75% 80% 50% 0%
° Acres Treated (ac)
Contoured Nutrient Cover Crops
Buffer Grassed Reduction (all available

Subbasins | Strips ww Wetlands Ponds Terraces WASCOBs cropland)

1 7.12 194.79 - 261.84 59.60 26.75 261.56

2 5.72 302.37 - 128.62 57.88 39.10 320.03

3 13.58 133.01 - 83.34 102.66 25.03 194.54

4 21.79 196.16 - 182.26 218.39 145.37 453.63

5 3.84 34.58 - 86.67 80.99 180.43 295.88

6 6.88 - - 0.13 95.97 - 110.05

7 - - - - - - 21.32

Total 58.93 860.91 - 742.86 615.50 416.67 1,657.00

FYRA
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Implementation Planning/Modeling
MEETING LOAD REDUCTION GOALS

Reduction by Practice by Subbasin (lbs)

Nutrient Total Load

Contoured Buffer |Grassed |Reduction Cover Riparian |Removed from

Subbasins | Strips ww Wetlands |Ponds Terraces WASCOBs |Crops Buffers ACPF practices
1 13.17 30042 - 430.74 94.37 46.76 155.98 - 1,041.44

2 9.00 396.71 - 180.00 77.97 58.13 162.35 - 884.17

3 21.12 172.35 - 115.19 136.58 36.75 97.47 - 579.47

4 26.32 197.49 - 195.73 225.73 165.86 176.59 - 987.73

5 4.62 34.65 - 92.66 83.33 204.94 114.66 - 534.87

6 5.85 - - 0.10 69.78 - 30.14 - 105.86

7 - - - - - - 2.54 - 4

Total 80.09 | 1,101.63 - 1,014.42 4,136.08 >

Meet TMDL
Target

FYRA
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Implementation Planning/Modeling
DEVELOP COSTS AND TIMELINE

Estimated
Total Estimated Estimated TP Sediment
Acres Payment Rate Estimated Total Reduction Reduction
Practice Treated ($/acre treated) Project Cost (Ibs/yr) (tons/yr)
Contoured
Buffer Strips 58.93 $ 40.00 $ 2,357.31 80.09 13.27
Grassed WW 1,012.83 $ 80.00 81,02Q.6p 1,296.03 236.88
Nutrient ON\’
Reduction
Wetlands - $ AQL - -
Ponds 742.86 E\L “5 O 00 $ 386,289.17 1,077.82 57.77
Terraces 615.50 "'l$‘ 1,222.60 $ 752,510.51 687.76 178.82
WASCOBs 520.84 $ 1,700.00 $ 885,428.58 640.56 87.88
Cover Crops 125941 | § 5000 | ¢ 62,970.70 555.81 91.68

Lay out phased plan (5-year and 20-year) for BMP

adoption and WQ goals

FYRA
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cikenberry
Text Box
EXAMPLE ONLY


Watershed Plan (Completion)

EPA'S 9 ELEMENTS

Identify causes and sources of pollution

Estimate load reductions expected

KR

—[>]e]-lololololo

Describe management measures and targeted critical areas

Estimate technical and financial assistance needed

Develop information and education plan component

Develop a project schedule

Describe interim, measurable milestones

|dentify indicators o measure progress

NI

Develop a monitoring component

FYRA
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Watershed Plan
Agenda

* Public/Stakeholder Feedback




Public/Stakeholder Feedback
SURVEY RESULTS

2. How often do you normally visit Big Hollow Recreation Area annually?
321 responses

@ Never been there (Skip to Question 7)
@ Less than 5 times/year

@ 5-10 times per year

@ More than 10 times per year

FYRA
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Public/Stakeholder Feedback
SURVEY RESULTS

10. Would you support additional government funding to improve the water quality at Big Hollow

Lake?
322 responses

® VYes

@ VYes, but only if it didn't directly impact
the taxes | pay

@ No
@ Don't Know/No Opinion

FYRA



Public/Stakeholder Feedback
SURVEY RESULTS

7. Regarding Big Hollow Recreation Area, please indicate how important the following issues are to you.

I Very Important M Important [0 Neutral [l Unimportant [l Not Important at All

Lheblllew

Reducmg prevalence of algae in the lake Addressing sedimentation in the lake Children being able to enjoy nature Quality fishing opportunities Motor boating opportunities

Nutrlents Water Safe Canoelng / kayaking
Clarity swimming

FYRA
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Public/Stakeholder Feedback
SURVEY RESULTS

11. Would you personally contribute either financially or with volunteer time to improve the water
quality at Big Hollow Lake? (Check all that apply)

320 responses

Yes, I'd contribute financially 53 (16.6%)

Yes, I'd volunteer at the park 81 (25.3%)

Yes, I'd contribute to the project

0,
through my business/organization 10 (3.1%)

Maybe, depending on the project 193 (60.3%)
. (o]

& timing
No

0 50 100 150 200



Landowner Feedback
SURVEY RESULTS

1a: To assist us to better understand your point-of-view, values, etc. please indicate which of the

following best represents your role within this watershed:
23 responses

@ | own and operate land that is currently
involved in agricultural production

@ | own land, however it is rented out and
operated by others

@ I rent & operate land owned by others

@ | live on an acreage that is currently not
involved in agricultural production

FYRA




Landowner Feedback
SURVEY RESULTS

3: In order to assist us in better understand the values/opinions of those living/working in the watersheds, please
check your level of agreement or disagreement.

15 Il Strongly Agree Il Agree Neutral [l Disagree [l Strongly Disagree
10

5 ]

| |
WQ is important problem Lower WQ acceptable Ag chemicals are source Farming practices Urban/commercial
to promote econ of pollution do not impact WQ runoff is a threat
WQ affects economics WQ affects quality of life
| know steps to protect It is my personal responsibility
soil and water to help protect WQ

FYRA
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Watershed Plan
Agenda

* Next Steps




Assess

Finalize
Plan

Implement

Lake Sediment Sampling

e Evaluate potential internal phosphorus
loads

e Evaluate potential role of gypsum

Finalize BMP Adoption Goals

Develop Implementation Plan and Schedule

Secure funding

Get practices in the ground
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