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Showing new ways to protect streams when land is developed.
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This project was financed in part through a grant from the State of
Ohio Environmental Protection Agency and the United States

Environmental Protection Agency, under the provisions of Section
319(h) of the Clean Water Act.
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Olentangy EWH Fish & Bugs

Fish Banded Darter Black Crappie Black Redhorse Blackstripe
Topminnow Bluegill Sunfish  Bluntnose Minnow  Brindled Madtom Brook
Silverside Brown Bullhnead Central Stoneroller Channel Catfish Common
Carp Fantail Darter Fathead Minnow o

Flathead Catfish Gizzard Shad Golden-
Redhorse Golden Shiner Green Sunfish
Greenside Darter Johnny Darter
Largemouth Bass Logperch

Longear Sunfish  Northern Hog Sucker
Orangespotted Sunfish Pumpkinseed- | o e S

Sunfish Quillback Rainbow Darter 5 ey
River Carpsucker River Redhorse - -

Rock Bass Sand Shiner Saugeye Scarlet Shiner Silver Redhorse
Silver Shiner Smallmouth Bass Spotfin Shiner  Stonecat Madtom
Striped Bass White Bass  White Crappie White Sucker Yellow Bullhead

Macroinvertebrates (“Bugs”) Alderfly Aquatic worm Asian clam Blackfly
Bryozoa Caddisfly Cranefly Crayfish Damselfly Divingbeetles Dobsonfly
Dragonfly Fingernail clam Flatworm Gilled Snaillsopod Leech Limpet
Mayfly Midge Fly Mosquito Pouch snail Riffle beetle Scud Stonefly Water
penny beetle Water scavenger beetle Water scorpion Zebra mussel




Water Quality Status

Delaware County EWH Area Tributaries

HUC 14 Area and Aquatic
ending Location Life Causes Sources
120 020 |37.1 sg mi Nutrients,
From 23 & 315 Sediment,
to Powell Rd Habitat loss, ,
Pathogens. |HSTS
8 more
untested
120 030 |14.9 sg mi Nutrients,
Powell Rd to Sediment,
Worthington Habitat loss, :
Pathogens. |HSTS
/ more

untested




ThIS IS what Urbamzatlon Iooks I|ke

EWH Lower Olentangy 1988 EWH Lower Olentangy 2013



Rapidly Changlng Land Use

Forest Land by County (acres)

1968 1979 18991 2006

B Morrow County B Delaware County

» The population of Liberty Township
grew 385% from 1990 to 2010

e From 1991 to 2006, over 23,400
acres of Delaware County woodlands
were lost during land development ...

a 46% decrease in forest cover:



How Does This Alter Area Hydrology?

Olentangy Permit Area
Water Cycle

(Based on 1931-1980 period data)
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Model Based on ‘Hydrologic Atlas of Ohio’ and ‘Ohio’s Water Budget’ - ODNR



at Worthington (cfs) . ke R et
2010 trend is 34% higher than predicted e G 2

Trend predicted flow net flow from 1960-2010
Trend actual net flow from 1960-1985, 1997-2010
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Predicted flow = % of precipitation over net area B A o

(497 sq mi at Worthington less 393 sq mi Below Dam= 104 sq mi) e ":\'".‘:;'.,%'.e';;;.r. ..-.,-.o::\.-‘..'.!.;;..’ : o =2 - Wy

Actual net flow = cfs at Worthington less cfs Below Dam

Public/Industrial Withdrawals
(Billion Gallons, total above
Worthington gage)

Observation Well Water Level
(Feet)

12
10
o8
o8

04 Trend: 34% increase in
Ground Water withdrawals
02 over 18 years.

Delaware Obsarvation Well Water
Level has dropped 2.5 feet in 20 yoars

&



he Cummulative Impact of Land
Development Significantly Altered the
Hydrology in Delaware County

Olentangy Permit Area Olentangy Permit Area
Water Cycle Water Cycle

(Based on 1931-1980 period data) Reflecting 1980-2010 Land Use Changes




Evidence of More and Faster Stormwater
Runoff in Streams near the Project Site

—— 7 After upstream

= development, flooding frequency increased from
A ) ~ about 1 to about 5 times a year on Wildcat Run.

9%& = ; y 5 f‘i

A ‘blow-out’ in

this natural pipe impairs
stream function and clogs
stream with sediment.

Longtime resident notices changes in river At
vegetation...more shallow water plants. s
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« Stormwater Demonstration Project Targets

Reduce the 3/4” storm runoff by at least 20%

Showcase a variety of attractive, easy to replicate
(easily built and maintined) runoff-reduction
practices

Test the performance of infiltration practices in tight,
clayey soils

Measure the loading reduction

Influence the method of future development as
Delaware County is built-out.



* Design Strategy

Get the most bang for the $:
Focus on Areas of Connected Imperviousness




14.9 selected acres
(36% of 41 acre drainage
area) generates 50% of
the 3/4” event runoff.

DRAINAGE SHED

DRAIN THROUGH POND

TO WILDCAT RUN

a)fromw

b) from nw woods

¢) wi3 shelter houses
d) e of shelters w/rcad
e) parking/courts

f) sand volieyball

g) soccer fields

h) fields and nsw parking
1) fields and nn parking
1) fields and nse parking
x) fields and playground

1) fields and se parking
m) fields and se parking
n) fields and sw parking
0) fields, sw parking, bkig
D) pond

ACRE

41
1
3

1.5

0.6
3
1

4
51
5
oL

1
2
27
12

14

Focus Area Study...

CURRENT (POST CONSTRUCTICN)
WQV (cf) = acre x C x 3/47/12x43,560 sf/acre

C=
WEIGHTED CURRENT
RUNOFF 34" wav
COEFF cf

CURRENT LAND USE acre

woods turf imperv.
c=0 c=0.25 ¢=095

365 W 885,
0.85 0.15

42287

0.38

- am = = .
0.36 966
0.00 0
0.25 1001
0.40 0.17 272
0.15 285 0.92 7473
1.00 0.25 681

4.00 0.25 2723
4.30 0.36 4996
4.10 . 0.38 5118
5.00 0.31 4696
2.90 0.27 2232
0.60 0.53 1443
1.50 0.43 2314
220 0.38 2791
0.60 0.60 1960

0.95 3621

3.00
0.45
0.20

0.90 0.15



3/4" Event Cost per

AREA1 North Parking and Fields .'5“7°  Cost(s) Volume
(e (8/cf)
1 555 If Infiltration trench, 1260  $7.304 $5.8

engineered soil, turf grass seed

~750 sf Infiltration basin with
1b stand pipe, compost amended 775 $2,414 $3.1
soil, turf grass seed

&Emw?w :}P«"-r- c&w.‘ N ."’fm . ALIFET ~1150 sf Bio Retention
1c basin, compost amended soil, 1030 $3,822 $3.7
native sedge meadow plants

o
(\

1d 12 Trees adjacent to trench 71 $972 $13.7

1e No Mow Swale 34 $0 0]
TOTALS 3170 s14532 $4.6
BEFORE 5118

% RUNOFF REDUCTION 62%



AREA 1: Design Features

Stand-Pipe Promotes Infiltration

Mowable }nﬁltratiqn Trench.

| Trea’tment Trains: Trench underdrams tol._“, e
Sedge, Meadow B10 Retention ...... or to No-Mow Grass Inﬁltratlon Basm

\



AREA 1: Lessons Learned

-

Smeared vs Scratched.

Digging method = Infiltration Rate IW ir

Planned vs Actual Excavation .

Cross-section = Runoff Volume

Public access needed during seed
germination. Unplanned $1,300
carved into plant budget.

EXSING GRASS AND SO NEXT
10 EXQumimon SHaLL &
UNDSTUREED

AS POSSELE

2050 LF 47 PLRF PPL,
#57 STONE 2°W0E X 87 DEEP 127 HGH 47 RISER NSOE WLET
COVERED Br 4" #9 SIonE WTH TEE AND CLEANOUT




AREA 1: Lessons Learned

_' "‘ Rain delays are
an opportunity
to check

performance.

» - Infiltration is
ST 7 - - 0OK. But....

--6:45pm 0 O - 9:00am

..this basin has a low spot.
Level basin = Improved reliability
and Infiltration volume.

Simple string and line level used
for the next basin.




AREAs 2-5: Runoff Reduction and Costs

e 3/4" Event
TSNy <, AREAs Ball Courts and West Volume o e cvzft R
: 2-5 Parking Reduction ) ume
(ch (S/cf)
125 if Infiltration trench,
2 compost amended soil, native 310 $3,091 $10.0
seed mix
200 If (300sf) Stormwater
3 planter (150 sf fed by 107 §7.122 $66.6

underdrain)
4a 2000 sf Pervious Concrete 1100 $35,709 $32.5

a 10 Trees adjacent to pervious 59
concrete stone storage layer

360 sf Parking Lot
5a BioRetention Island (fed by

pervious concrete underdrain,
with 12" stand pipe)

530 sf Parking Lot

$2,114 $35.8

308 $4,464 $14.5

5t  BioRetention Islands (fed 230 $6,629 $28.8
by pervious concrete underdrain)
TOTALS 2114 $59,129  $28.0
BEFORE 7473

% RUNOFF REDUCTION  28%



AREAs 2-5: Design Features
| .-'--N'h‘l,' '. 4{! -

'

Ballcourt Infiltration Trench
underdrains to bottom of ‘Stormwater
Planter’. Limestone-like wall units

chosen for easy installation.



AREAs 2-5: Design Features

Before: Drainage Pattern :

W/

After: 4’ Wide Pervious Concrete ey,
Strips Underdrain to Parking Lot :& e
Bio-Retention. Trees placed at -3 |

l R 51
lower grade to access stored water.

PO

T e e ————————— NN . 2 =
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AREASs 2-5: Lessons Learned

a5 .

X

‘l -

..{\l ‘.
. 5
>

Existing blacktop broke during

.. Pervious concrete roller loaned by OCA.  gaweut at 6” gap to curb.

Concrete truck can buckle cut
asphalt edge.

December concrete
pour....blankets for proper
cure.




AREAs 2-5: Lessons Learned

Sediment clogs pervious concrete:
bio-retention basin earthwork was
sequenced after pervious concrete
installation.

T el . ' g » Performance Vac =

- > 2 - .
LITTLE WONINR

= 3 l& : - . S .A . \ e i £ . ‘-'\
: -‘ ! -

Purchased one of these
..hope it works!
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3/4" Event
AREAs  Park Office and South  volume
6-10 Parking and Fields Rﬁd&;ﬂw
6a 150 gallon rain tank 15
6b 315 square foot rain garden 226
6c 2 Trees at Park Office 12
1,500 sf Bio Retention basin,
7 amended native soil, no 1572
underdrain
2000 sf Bio Retention basin,
8 engineered soil, underdrain with 1128
12" stand pipe. Upland plants.
2900 sf Bio Retention basin,
9 engineered soil, underdrain with 121
12" stand pipe. Wetland plants
10a 300 sf Permeable pavers 105
630 sf Infiltration basin,
10b  stand pipe, mixed soil, No-Mow 282
turf grass
TOTALS 4461
BEFORE 8508
% RUNOFF REDUCTION 52%

Cost ($)

$953

$779

$258

$7.124

$10,684

$1,920

$1,690

$27,571

(S/ct)
$63.5

$3.4
$21.5

$2.6

$6.3

$9.5
$18.3

$6.0



AREAs 6: Rain Tank & Rain Garden

Residential Style Rain
Garden with Native
Trees and Shrubs.

Rain Tank overflows
overland to Rain Garden.
Feeds drip irrigation for
continual use.



AREAs 6-10: Lessons Learned
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Sediment Trap built using
Dimensional Rock-Steps

12 Standpipe 1n catch basin
increases treatment volume

DRY STACKED STONE WALLS
BASIN SIDE SLOPES CACH

SEED(D AND COVERED o e

e o abisn 7 PRECAST TECHO-8L.0C

EX CRATE  ROCKASIEPS SET ON (X
mctm OR AMENDED 10P EX STRUCIURE

Mx 8y TownSHIP
‘U NP'N
FRL EX SIDE MET

4" 9 STONE LaviR ~ ",; ey A 20 X OUTLLT PPL
ol N Tt ot A T o

8 457 STONE LAYER 20 LF. OF 4" PERF PIPL



Basin 7:
Compost amended native soil.

No underdrain
Plants - FACW to OBL

Basin 8:
Sandy engineered soil.
With underdrain
Plants - FAC to FACU

~— Basin 9:
A P - — = Sandy engineered soil
3 s With underdrain
- Plants - FAC to FACW

‘Woodland Pocket’ Bio-Retention Basins:

 Native Trees and Shrubs
» ~900/acre planting density
» Mostly 3 gallon Containers




AREAs 7-9: Lessons Learned

% Compactlon & Smoothlng = Infiltration
e @ loss

Plan sediment control (winter work stop)

Include Inspection & Maintenance
Budget



Nearly Complete. Pending:
Before Seed with No-Mow Fescue




» Targets and Measure

Reduce the 3/4” storm runoff by at least 20%.

DRAIN THROUGH POND TO WILDCAT RUN 42287

Runoff Reduction Area 2-5 -2114
Runoff Reduction Area 1 -3170

Runoff Reduction Area 6-10

-4461

RESULTING RUNOFF THROUGH POND 32542
% REDUCTION 23%

Totals 3/4” event reduction of 9745 cf.

Construction costs ~$101,500. Average of $10.4
per cubic foot runoff reduction.



» Targets and Measure

Measure the loading
reduction...OEPA
chemical sampling at
pond effluent. Install
June, 2012 - April, 2013.
No conclusions yet.

TSS mg/L



Outreach and Education Potential
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INN&VA'I'“IE STORM‘WATER” TREATMENT AT LIBERTY PARK

THE PROBLEM

SAME RAIN + CHANGED LAND =
MORE RUNOFF

PROJECT GOALS

SHOW NEW WAYS TO
PROTECT WATERWAY'S

Heelthy River, Endangered

The Oletargry Kover o0 sonshwrn Oliaware Couty &
a Sote Scane Rrvor with, sceptoec] wamm woler
habict, and @ home %o o wade vanety of §sh and

b aqute mcrn A¥ough he mon wem of e

WALKING TOUR

Vit the demoasteation sites shown on Bhin map 1o leam
abost sdeps | ety Pk ook 1o St dormmrwalet o0 Wie, helping
% eroure e hedth of Widcat Run and e Olentangy River.

Skzrs at each demoastrtion site explain the stormuwater
reament methods used ¥t that docatien. Use your

Smartphone 10 scan e OR code oa any of the sgns @
B000ss fmore infoemation At (he Lttty Park Scormwater
Dymonatrason Propect webaite.

Poserg ©f ond s3eca Sbe nof & bected by & Tome
SHITUIOR RS v v d 3 10 BETENTON AES00
o ooch ol Tef e pows ovi e heedh, 0
AT 0 ity o i B pnd NENT TREDS
solie 't aw o Bton ow phanvd redd b e e g
13k 6 T edn

A zore N EBOOON TRINUT yeem st bom Setweer
1o bite 0od bordefund 1oty Te Pemd A byped wh
wod woed phated wih BLITTDONS NG RAE
TUNEES Sor i v weter ] gt otordd bed
ot derwrly bt

Overdow b the bl oot dench Soem = & SORMAVIR
PUATIT A wtoimag ol (ndgre To phyteg om
lrdbaned wih setve plris 4 e fe wthn Seal
niepard

Sormeerns wdo fteegh ¢ Hoer ade VIV

= PAREING MRS CWCFEIE ED6E svp end 1o undeapiuned shom

C‘) tomge leyes dndardam: vow ara b 2 soteg be
BORITENNON GUENDS, whem reree slosts Seb St fe
warve Mdirosed sene been 30 paroed T detegeoly
o] AN ar by te pereias care T
geren Bar 21es b Yol wile

) ML ot 2 190 gales AN WAL harvts oo araf ané ey 1 dg
AN DREVESTRNS prve s b Do septn BULGAIDIN cpnam. oof Yo
ARANCARNN  addbond aef wreff o & phved arh NEWE TREES, SPRLES

el FLOWTRS sl bor v 1 0 9y hovve et

Phrme BO-SITENDON NGNS wom bt ) Tect Sxrmease
wqd"h»h nwmn%nib-m

e choctvenen of arstache s Thewe
Sewns wire KFORTSTED wil nevee voen ond shesks oot
o woriee v WOOODURD PRONITS shn fw inchagpe
FAFTEN A RONRS wove Set Bor n socow Nl oug
eams od e i Sag e donbedioe banen

Goncft bers He jovaront wil sk $rough 3 IEEREARS
FRVIR arkye Dot tvned w0 NETREDON BUSN

s ghey owe wen 13sthucied wih 1 wnvosed by te
#aect I et e meaated wi 0 e gk




Reduce Stormwater Runoff = Clean Streams




