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Chapter1: Introduction
TheDelaware CreelfMaumee River
HUGC12 (04100009 09 04) is located in Langee
northern Lucas County, OH, and contain
a watershed of 13.66 square miles
(Figure 1)This HUEL2 contains
Delaware Creek, 5.8 mile tributary that
enters into the Maumee River from the
west at RM 9.2 (Ohio EPA, 20183 well
as Gerdes Ditch, which connects to
Delaware Creek via underground culvert
(Figure 2). Land use withirthe

Monroe

watershed is primarily developed. This o \ Sandusky

urban watershed includes land on both o Legend

sides of the Maumee River; however, P ————
Delaware Creek is the only connected » i Maiings Abta of Dolindeh

HUC-10 Boundaries

waterbody to the Maumee Rivér
While watershed plans could be-all
inclusive inventories, the U.S. EPA
identified nine critical elements to include
in strategic planning documents for —
impaired waters. To ease implementatiorﬁ“// b=t SO
of projects addressing nonpoint source
management, current fedal and state § Py S
nonpoint source funding opportunities AT O AN
i i s no ot pasy 04100009 09 04) = 3
require strategic watershed plans R T o 0 B g o 07 G =
incorporate these nine key elements, ki eSOl
concisely to HUQ2 watersheds. Partners
within the larger Maumee Area of o
Concern (AOC) are collaborating to -
develop NineElement Nopoint Source | . .°*
Implementation Strategic Plans (NS |
plan) for all the HUQ2 watersheds

Putnam Hancock

HGUREL: LOCATION OBELAWARKEREEKMAUMEERIVERHUG12
WITHIN THBMAUMEEAREA OFCONCERN

Legend

“Grassy Creek *  River Miles 8
04100009 09 02) | £> Ohio HUC-12 Boundaries s
T, £ Maumee Area of Concern

M Ohio HUC-10 Boundaries
Grassy Creek Diversion 04100010 07 Cedar Creek-Frontal Lake Erie

within the Maumee AOC. This NFSplan STl 410000809 Graey Gkl ke
for the Delaware CreelMaumee River 04100001 03 Ot o Froma Lk Ere ;
HUGI12is one of threebeing authored by | €9 = _v ok 4190008 17 Uposn B Gk

the University of Toledo, in conjunction = : =
with the Gty of Toledo, Partners for ClearHGURE2: RVERMILEMAP OFDELAWARKEREEKM AUMEERIVER
Streams and the Lucas County HUG12.

Sustainabity Commission

11t should be noted that the river mile maps used in this document were created using data digitized by TMACOG (madé&aveitable
PCS DMDS online system) utiliZ2094 aerial photography and may not represent current stream lengths or correlate to other river mile
data sets, notably they do not precisely align with Ohio EPA river mile delineations.

2Prior to 2013, Duck Creek was assigned to the Delaware-@laskeeRiver HU€2 (04100009 09 04) in the Grassy Cildlekimee River
HUGC10 (04100009 09). In 2013, USGassigned Duck Creek to the Otter CrEadntal Lake Erie HU2 (04100010 07 06) in the Cedar

CreekFrontal Lake Erie HLID (04100010 07).
________________________________________________________________________________________________________________________|
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1.1 Report Background

In 1987, the Maumee AOC was created under the Great Lakes Water Quality Agreement. With this, a committee
formed to develop the Maumee Remediaction Plan (RAP). In 2006, the Maumee RAP committee created the
Maumee Area of Concern (AOC) Stage 2 Watershed Restoratioff Riladocument served to be a

comprehensive clearinghouse for restoration of thatersheds within the Maumee AQE€ meet requirements

for many programs under the International Joint Commission, U.S. EPA and Ohio governmental agencies at the
time (Partners for Clean Streams, 2016). As part ofaver Maumee Rivewatershed, theDelaware Creek

Maumee RiveHUG12 was includedrni this report.

TheStage 2 Watershed Restoration Plaas submitted to the Ohio Department of Natural Resources and Ohio
EPA; however, full endorsement was pending inclusion of a Coastal Nonpoint Source Pollution Management
Measures section (Ohio EPAP20 @ { Ay OS LINRPIAINI Ya KI @S Y2NBE NEROBty (f &
plans, the inclusion of this section was abandoned, and focus is now present on updating this watershed plan by
developing NP$S plans for the individual HUQ watersheds whiin the greater Maumee AOC. This NBflan

for the Delaware CreeltMaumee River HUQ2 (04100009 09 043 being written to address nonpoint source

pollution issues specifically within its drainage area, as opposed to a comprehensive watershed plan for all issues
found within the region.

Removal of nonpoint source impairments in thelaware CreeiMaumeeRiver HUEL2 is crucial to the
attainment ofdesignated aquatic life usesl{#s) and further removal of not only beneficial use impairments
within this subwatershed, but also within the greater Maumee AOC. In this-HR]@elaware Credk in partial
attainment of itsALL%, due to flow regime alterations and excessive nitrate/nitrite and phosphorus |&\ess.
NPSIS plan will be used to strategically identify and outline key projects within thel2Ui@at address
management of these nonpoint source issu

1.2 Watershed Profile & History
The Maumee River is the largest Great Lak
tributary, draining 8,316 square mil@s
Indiana, Michigan and Ohind is
considered a Large River Uflaumee RAP,
2006) The Maumee River is approximately
130 miles in length, beginning in Ft. Wayne
Indiana, with the lower 105 rds flowing
through Ohiolt reaches an elevation of
1,100feet in the Michigarportion of the
watershed, dropping t&73 feet at the
mouth, for an average gradient of 1.3
feet/mile. Itis joined by several large

Lenawee

tributaries: the Tiffin River, Auglaize River, Legend
and Blanchard River, as well as smaller £ Delaware Creek-Maumee River HUC-12 (04100009 09 04)

$5 Maumee Area of Concern

streams such@Tontogany Creek, Beaver Oak Openings

Creek and Swan Creélke area in Wood e e S
and Lucas counties that drains directly to thHGUREB THEDELAWARIEREEKMAUMEERIVERHUG12 IN

Maumee River is relatively smallhe lower RELATION TO THE HISTOOAK OPENING&REGION ANIHISTORIC
22.8 miles of the mainstem flow thrgin the GREATBLACKSNAMP.

Maumee Area of Concermé focus of this

NPSIS planDelaware CreefMaumee RiveHUC12, is adjacent to both sides of the Maumee River from

__________________________________________________________________________________________________|
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approximately RM.0to its mouth between the historic extents of the Oak Openings Region and the Great Black
Swamp (Figure 3).

Oak Openings

Briefly, the Oak Openingsgion covers 130 square miles
throughout thesub-watersheds oSwan Creek anithe ek ke . gt
Ottawa River and includes oak savanna and wet prairie el el :
habitats. This area, representative of a former beach, refle
historically higher lake levels in ancestral Lake &8 the |
end of the last ice age. As water levels dropped, the sand
reworked to form sand dunes over broad areAtso at about
this time, rivers began to dig themselves into the landscapes
as glacial waters drained awéiyhe Nature Conservancy, .
2016)

Early pioneers approached the Oak Openings region after
days of trekking through the sticky mud and dense woods ¢
the Great Blak SwampThehigh sandy dunes and dry open
woodland appealed to them as a land for farming; however
the sandy soils did not provide easy yields. Today, over 70
of the Oak Openings land has been developed or is in
agricultural production, leaving lessah 30% in natural
cover. Natural floodplain corridors occur between the Oak
Openings region and Lake Erie altimg Maumee River.

HGURH: PRAIRIERESTORATION AT TOEANDER

The Oak Openings region is known for its rare and unique PARKSYSTENB SYLVANPRAIRIEPARK PHOTO
flora; five of its six natural plant communities are considere(COURTESY JHEOLANDERPARKSYSTEM
globally rare(Figure 4) Since the first rare plant list, Lucas

County has led the state with more rare plant species than any other Ohio county, mainly due to the Oak
Openings region. Due the sensitivity of its globally rare speciesnservation actios should be targeted to
efficiently proted the unigue plants and anima{¥he Nature Conservancy, 2016)

The Great Black Swamp

Lage parts of the Maumee Rivdvlaumee Bay and Lake Erie drainage areas were once covered Gyahae

Black Swampan area approximately 120 milesgby 40 miles wide This swamp, formed more than 20,000
years ago by retreating glaciers, was dominated by-itdysoils with low permeability and dense vegetation
(Maumee RAP, 20060 he difficultyassociated with travel through the dense, swampy, ingegulated terrain

left this one of the last areas of Ohio to be developadl859, daw providedfor the installation of public

ditches and by 1900, a vast system of ditches had drained the nyajufrthe area to allow crop production on

this fertile land. Remnants of the Great Black Swamp exist today, and in average rainfall events, the area still
floods, making streams and ditches ideal for floodplain and wetland restoration (Maumee RAP, 2006).

1.3 Public Patrticipation and Involvement

Watershed planning and restoration plans should include involvement from a diverse group of entities, including
governmental agencies, private businesses, academiapnaiit groups, neighborhood organizations atine

public at large. Many partners habeen working over time in th@wer Maumee River watershed towards
ecological restoration and water quality goals.

__________________________________________________________________________________________________|
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Several watershed groups have been involved with the Maumee River watershed and its tributalussng
ClearWater and the Maumee RAP. In 2007, after working under the umbrella of Toledo Metropolitan Area Council
of Governments (TMACOG) for almost twenty years, the Maumee RAP merged with Partners for Clean Streams,
and ClearWater was dissolved. Mosstoration efforts in the Maumee Rer watershed are now led by or closely
partnered with Partners for Clean Streams. Nonprofit groups, such as the Metroparks of the Toledo Area, the
Toledo Metropolitan Area Council of Governments, governmental ageragademia, citizen action groups and
watershed organizations have been interested and involved in the improvement and protection of the Maumee
River watershed.

While consistent focus has been applied to restorative efforts within the Maumee Ratershedand the

greater Maumee Area of Concern, tlientification andmplementation of projects within th®elaware Creek
Maumee River HUQ2 has been sparsé&.he writing of this NRES plan has prompted attention by partners
within the region, and aenewed focus has been initiated in addressing the impairments in this small tributary.

The University of Toledo, Department of Environmental Sciences, is an interdisciplinary group of ecologists and
geologists dedicated to research addressing human impacts on the environment, earth system processes and
ecosystem science (University of Toled017). Faculty in this department utilize research facilities at the Lake
Erie Center, establishad 1998,and help fulfill its mission to discern the linkages between {asel practices,

water quality, habitat, economics, natural resources, sustaiitgbdnd environmental and public health. Faculty
members have long been partners in local and regional task forces that investigate water quality issues in the
Maumee Area of Concern. The University of Toledo is one of the principal authors of tHSg?Sor the

Delaware CreelMaumee RiveHUC12.

The City of Toledo, Department of Environmental Services is another key partner in the development of this
document and is dedicated to balanced, responsible environmental protection for safe air andfovatey

Toledo Metropolitan Area (City of Toledo, 2017). This department governs over stormwater atnegineent
programs, as well as collaborates with other agencies for the protection, restoration and enhancement of natural
and human environments. Theity of Toledo has engaged in water quality improvement irMbemee River
watershed through the Toledo Waterways Initiative, their CSO Long Term Control Plan and their Streamkeeper
bacterial sampling program.

Additional key partners within this HUK2 and the greateMaumee Rivewatershed include: Partners for Clean
Streams, the Lucas County Sustainability Commissiorrpptaks of the Toledo Aredpledo Metropolitan Area
Council of Governments (TMACOQBJIl and Associates, American Rivers, CidiEmvironmental Consultants,
Soil and Water Conservation Distriahd the City of Maumee

Chapters 1, 2 and 3 were primarily authoredtbhg University of Toledo using thigiological and Water Quality
Study othe Portage River Basin, Select Lake EiteifBries, and Select Maumee River Tributg2€962008
Ohio EPA Technical Report EA30-4-4 (Ohio EPA,@10) and theTotal Maximum Daily Loads for tiaumee
River (lower)ributaries and Lake Erie Tributaries Watersf@@io EPA, 20)2Project information for Chapter 4
was compiled from the ofine Maumee AOC Data Management and Delisting System (D[®&8)ers for Clean
Streams, 2017and bycollaborative meetings with stakeholders and community partners

__________________________________________________________________________________________________|
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Chapter 2:Delaware CreekMaumee RiverHUG12 Watershed
Characterization and Assessment Summary

2.1 SummaryWatershed Characterizatiorfor Delaware CreekMaumee RiverHUG12

2.11 Physical and Natural Features

Thelower Maumee watershed from RM 22.8 to the moughcontained within the Maumee Area of Concern.
While this stretch of the mainstem Maumee is considered an independent Large River Unit, it is often discussed
with the watershed surrounding it the Grassy Creelaumee River HUCO. TheGrassyCreekMaumee Rver
HUG10 (04100009 09) watershed is comprised of four HA@atersheds, covering an area of 67.80 square
miles(Partners for Clean Streams, 20IMisdocument is focusing on the #®4J of theGrassyCreekMaumee
RiverHUCG10t Delaware CreetMaumee Rier HUG12 (0410000909 04. TheGrassy Creeklaumee RiveHUC
10is oriented in a northeastertgouthwesterly direction, and thBelaware CreefMaumee RiveHUG12trends
along thenorthern end of the watershed, encompassing the north and south bankseahainstem Maumee
River from approximately RM 9.2 to the mowthd draining an area of 13.66 square mil@®rtions of the cities
of Toledo, Maumee and Rossford are contained within the watershed boundary.

Delaware Creels the principal stream in this HLl2, and is fully contained within the HUQ boundaries. A
small tributary, Gerdes Ditch, is connected to Delaware Creek via buried camdris sometimes misbeled as
Delaware Creek on digitized mapelaware Crdeis approximately 1.8 miles long, with a drainage area of
approximately 2.5 square mileShe crek has been heavily modifiedongits upstream portions (Figure).5

R\

. SRR AT
- °"'°TUR¢E-552Q-7 A
f,. cmsnj

s | DUSSEL
sgf" STACEY

FAGURES: SEWER DIAGRAM MELAWAREREERNVATERSHELBURFACE WATER
STREAMS ARE IN BLURIDERGROUND SECTIGNSERDE®ITCH ANIDELAWARE

CREEK SHOWN IN REDTD@&D LINEDIAGRAMCOURTESY ABTY OFTOLEDO
ENGINEERIN&ERVICES

e
|‘ P

TheGrassy CreeMaumee River HUQO iswholly contained within the Huron/Erie Lake Plains (HELP) ecoregion.

P d{® 9t! RSAONAOGSA -drdinkdiwatedaked®gyacidl til and l8cusffibe>sediniarz; Alfo &

O2F NESNJ SYR Y2NIAYyS | yR 0SI OKrhadsdgiial SedikéhislavarkSiiuignand a I dzy
Devonian limestonand dolomite bedrock, which is occamally exposed throughout areas along the Maumee

River mainstenfOhio EPA, 20)2Soils in this watershed have low infiltration rates and high runoff potential

though, 66% of the soils in this subwatershed were not reported, likely due to the high rate of urbanization
(impervious surface) within this HLU2.
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Specific landmarks and features in this watershed include:
9 Northern side of the Maumee River:
0 Several glf courses: Heatherdowns Country Club, South Toledo Golf Club, and sections of
Toledo Country Club
o0 Several City of Toledo recreational parks: Copland Park, Pickford Park, Walbridge Park,
Woodsdale ParlSchneider ParlRiverside Parklamie Farr Park
0 Luca<LCounty Recreation Center
Several schools with large athletic complexes: Gateway Middle School, Maumee High School,
Bowsher High School
The Toledo Zadmagination Statiorand the National Museum of the Great Lakes
Middlegrounds Metropark
Toledo Seaporand Amtrak Terminal
' YRSNE2Yy Qa 3INIAYy R201a lFt2y3 (GKS al dzySS wAa g
Several yacht clubs
o Dense residential developments
1 Soutlernside of the Maumee River:
0 Midwest Terminals
0 Hollywood Casino Toledo
0 International Park
0 Heavy industrial land use, with dense residential land use ipiséreamportions

(@)

O OO0 O0o0Oo

Only one NPDESermitted facility is located i the Delaware CreelMaumee River HUQ2 and is permitted for
stormwater discharge to an unnamddbutary to the Maumee Rer. No NPDEPermitted facilitiesexistin the
subwatershed of Delaware Cre@Rhio EPA, 2012).

2.1.2 Land Use and Protection

In the Delaware CreelMaumee RiveHUG
12, stream habitat qualitglemonstrated
impacts fromsurrounding land useéNearly
80% of theDelaware CreelMaumee River
HUG12is developedwith virtually no
agricultural operatios located within the
watershed(Table 1 Figure §. The
watershed is dominad by dense, sewered,
residential developments, with some
commercial and industrial complexes (Ohig

Legend

EPA, 20125everal large tracts of land are ST \ i e
available for recreational us&outh Toledo T £5 Maumee Area of Concern

Golf Club, Heatherdowns Country Club, | .

sections of Toledo Countryub, Copland Y h2 2 S e

Park, Pickford Park, Woodsdale Park, < g

2 Grassland

Walbridge Park, Schneider Park, Delawars e % Agricutural Land
Pak, Lucas County Recreation Centas AR e e e ——
well as several schools in the arbat FGUREG: LAND USE IN THBRASSYREEKMAUMEERIVERHUG10.
maintain athletic fieldsGateway Middle

SchoolMaumee High School argbwsher

High SchoqglOhio EPA, 2012).
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TABLEL: LANDUSEQLASSIFICATIONS FOREDELAWARKEREEKM AUMEERIVERWATERSHE(HOMER 2015)

Delaware CreeiMaumeeRiver
(4100000909 04
Barren 0.13% 0.02
Crop 0.54% 0.07
Hay/Pasture 0.01% 0.00
Deciduous Forest 0.75% 0.10
Evergreen Forest 0.00% 0.00
Mixed Forest 0.00% 0.00
Herbaceous 0.50% 0.07
Herbaceous Wetlands 2.54% 0.35
Woody Wetlands 0.00% 0.00
Shrub/Scrub 0.00% 0.00
Developed, High Intensity 10.84% 1.48
Developed, Medium Intensity 23.94% 3.27
Developed, Low Intensity 32.76% 4.48
Developed, Open Space 11.52% 1.57
Water 16.47% 2.25
Total 100.00% 13.66

Little protected parkland is located within thgelaware CreelMaumee River HUQ2; specified lands are largely
situated along the downstream banks of tiumeeRiver(Figure 7)The Middlegrounds Metropark opened
along the Maumee River in 2016. This grggace on reclaimed riverfront property replaced 8,000 tons of debris
and offers 28 acres of restored habitat in downtown Tolédetroparks of the Toledo Area, 201T).general,

the watershed is largely residential, witlogkets of industrial land exisig along the downstream banks of the
Maumee River, due to port activities.

Most of the DelawareCreekMaumee
RiverHUG12is located within the NPDES
regulated Municipal Separate Storm Sewer
System(Figure8). One Phase | MS4 permit
(City of Toledo) exists throughout this
_...-| watershed, along with several Phase I

—| municipalities and agencies, including the

Legend

© River Miles City of Maumee, the Qb Department of
$5 Grassy Creek-Maumee River HUC-12 Boundaries . . .
£5 Maumee Area of Concen Transportation and the Ohio Turnpike
o Publicly Owned Parks and Protected Lands . .
Oty HUC10 Rousiacisg Commission. These storm water systems

Cedar Creek-Frontal Lake Erie
Grassy Creek-Maumee River

do not connect with water treatment
e s S systems; therefore, 0|I_, grease, 'pest|.C|des,
Sy Toussaint Creek herbicides, dirt and grit are carried directly
- ’ Upper Swan Creek . .
9—_ - : ) oI — to waterways and have a high potealtio
negatively impact water quality (Ohio EPA,

200%D). Several storm sewer upgrade projects are

HGURE/: PUBLICLYDWNEDPARKS ANIPROTECTEDANDS IN THERASS®
CREEKMAUMEERIVERHUGC10.
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occurring in this watershed through the Toledo Waterways Initiative. Thistemng 18year project, started in
2002, will reduce water pollution from agisgprm sewer systems and combined sewer overflows in Swan Creek,
the Ottawa River and the Maumee River (Toledo Waterways Initiative, 2017).

e

Ottawa River-Frontal Lake Erle

Upper Swan Creek Cedar Creek-Frontal Lake Erle

Legend

£ Delaware Creek-Maumee River HUC-12 (04100009 09 04)
£ Maumee Area of Concern
55 Ohio HUC-10 Boundaries

North Batumors.
2% . = v - 4" Toledo Urbanized Area (2010 Census)
I 0 | D, e Lo Gore Aot O

FHGURES: TOLEDAJRBANIZEBAREA ADEFINED BY THH10CENSUS

=

2.2 Summary ofBiological Trends forDelaware CreekMaumee RiverHUG12
Ohio EPA sampled Delaware Creek in 2006, as documented in_
the Biological and Water Quality Study of the Portage Rive :
Basin, Select Lake Erie Tributaries, and Select Maumee Ri
Tributaries, 200&€008, Technical Report EAS/Q8%4. This
report was the Technical Support Document for the Maume
River (lower)ributariesand Lake Erie Tributarid@vDL
study. TheTotal Maximum Daily Loads for tidaumee River
(lower) Tributaries and Lake Erie Tributaries Waterstees!
released ir2012 Both documents were used extensively in
the preparation of thisGrassy Creeklaumee Rier.

Delaware CreeMaumee RiveHUG12 NPSS PlanHabitat
and biological communities in tHeelaware CreelMaumee
River HU€EL2 will be sampled again as part autine state
monitoring in the summer of 2017.

Overall, silty substrates, high embeddedness, and low
sinuosity relatedo channel incisionrdm hydranodification
and urban runoff have contributed to degradatiarthin
Delaware Creeligure 9)A summary of thesinglesample
locationandits biological status in th®elaware Creek
Maumee RiveHUC12is provided in Table and Figure 10

The quality of habitat, affected hyrbanland use, irthe FHGURED: DELAWARKREEKLOOKINGNORTH

Delaware Creek watershesl a critical factor in attainment ~ TOWARDSLANZMANRD. PHOTOCOURTESY O

scores for fish and macroinvertebratemmunities. TiMm MURPHYQVIL& ENVIRONMENTAL
CONSULTANTSNC
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TABLE2: OVERALBIOLOGICAINDICESCORESGRTHEDELAWARKEREEKMAUMEERIVERHUG12 (OHIOEPA2010).

Delaware CreeMaumee RiveHUC12 (0410000-09-04)
(WWH) Delaware Creék

*

0.38"(2.5) | 26"NA* | P | Non | 45 | Rohr Drive
Significant departure from ecoregion biocriterion; poor and very poor results are underlined.
nsb2yaAIYyATAOLI Yl RSLI NIdzZNBE FNRBY O0A2ONRGSNAZ2Y o6Xn L.

a The Miwb (Modified Index of wedking) is not applicable to headwatdtes (<20nT).
b Narrative evaluation used in lieu of ICI (Good; MG=Marginally Good; Fair; L Fair=Low Fair; Poor; VP=Very Poc

H Headwater site, MIiwb is not applicable.
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FGURELO: SAMPLINGLOCATION ANBTTAINMENTSTATUS IN THBELAWARE
CREEKMAUMEERIVERHUG12.

Fishes (Modified Index of W&leing [MIwb] & Index of Biotic Integrity [IBI])

The IBI score at Rohr RM 0.38Y¥alls within

the nonsignificant rangéor headwater sites
and is considered in attainment for that index
however, this attainment level is considerably
marginal and is at risk afropping below
acceptable valued his site does contain a widg
riparian buffer within Delaware Park, which
extends from the crossing of Rohr Dr. to the
mouth. This segment of th&tream is
influenced by backwater from the Maumee
River (Ohio EPA, 201&)d by runoff from
nearby roadways (Figure 1MIwb is not

applicable to headwater sites.

HGUREL1: RUNOFF FROM STREEDBRIG THE STREAM
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