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Chapter 1: Introduction 
The City of Warren-Mahoning River HUC-12 (05030103-06-03) is in southwestern Trumbull County, Ohio.  This 

HUC-12 is immediately downstream of the Chocolate Run-Mahoning River (05030103-04-06) HUC-12 and the 

Duck Creek (05030103-06-01) HUC-12, and directly upstream of the Little Squaw Creek-Mahoning River 

(05030103-07-05) HUC-12.  It is a watershed of the Duck Creek-Mahoning River (05030103-06) HUC-10 in the 
lower Mahoning River basin.  The watershed is approximately 104.48 square miles in size, is primarily urban and 
suburban land use, and is an impaired watershed in non-9LL9AFE=FL G> -@AGӐK O9L=J IM9DALQstandards. 

 

State and Federal nonpoint source funding is now closely tied to strategic implementation-based planning that 
E==LK 3ӄ1ӄ #. ӐK FAF= EAFAEME =D=E=FLK G> 9 O9L=JK@=< HD9F >GJ AEH9AJ=< O9L=JKӄ #9KL?9L= @9K L9C=F L@= D=9<
on authoring this NPS-IS with assistance from Environmental Design Group, Inc.  Eastgate is a voluntary 
association of local governments in Northeast Ohio, Ashtabula County, Mahoning County, and Trumbull 

County; all cities, villages, and townships in the counties are members. Eastgate brings communities together 

to create a unified voice in areas such as transportation, water and air quality, land use planning, and local 
infrastructure projects. 
 

Eastgate is directly responsible for a variety of federal, state, and local planning and project implementation 

programs. As a Metropolitan Planning Organization, an Area wide Water Quality Management Agency, an 
Economic Development District, and an Appalachian Regional Commission Local Development District, 

Eastgate continues to maintain required certifications and planning documents to qualify the region for federal 
and state funding, including the development of Nine-Element Nonpoint Source Implementation Strategic 

Plans. 

 

1.1 Report Background 

This NPS-IS was created as an update to the draft Mahoning River Watershed Action Plan, which was prepared 

in 2004 by Youngstown State University and was conditionally endorsed by OEPA and Ohio Department of 

Natural Resources.  The planning process was supported by a Section 319 grant issued to the Trumbull Soil and 
Water Conservation District (SWCD) and was directed by the Mahoning River Consortium.  Youngstown State 

University was retained to coordinate development of the plan using the approach described in A Guide to 
Developing Local Watershed Action Plans in Ohio (OEPA, 1997), and Dr. Scott C. Martin, Professor of Civil and 

Environmental Engineering, served as the Project Coordinator.  The Mahoning River Watershed Planning Task 
Force, composed of Mahoning River Consortium members and stakeholders, was established to supervise the 

planning process, and to play an active role in converting the results of the Watershed Inventory and public 
input into an action plan.  The plan identifies specific goals and objectives related to water quality, and actions 

to be implemented to achieve those goals and objectives.   

 
The initial goal of the project was to develop a plan for the entire Mahoning River watershed, but during the 
course of the project, the OEPA developed a formal process for review and approval of watershed action plans, 
including guidelines for plan content (Appendix 8 to the Guide to Developing Local Watershed Action Plans in 
Ohio), and a decision was made to focus planning efforts on the Mosquito Creek and Lower Mahoning River 

subwatersheds rather than the entire Mahoning River basin.  With the further change of program focus to align 
plans with -@AGӐK ,GFHGAFL 1GMJ;= +9F9?=E=FL .D9F 3H<9L= Ӧ$7ҐҎҏҒ LG $7ҐҎҏҖ), this NPS-IS is being created to 

guide the region in addressing nonpoint source pollution issues for the City of Warren-Mahoning River HUC-12 
(05030103-06-03), rather than a watershed plan for all issues in the watershed.  Other programs will be creating 

plans or lists to address other impairments that need attention in order to restore the area to fishable, 
swimmable, and drinkable waters that meet water quality standards. Eastgate with assistance from other 
community partners expects to create NPS-IS documents for all the impaired waters with hydrologic unit codes 
(HUCs) in the Eastgate regional jurisdiction.  



5 | P a g e 
 

 

1.2 Watershed Profile & History 

The Mahoning River watershed drains approximately 1,132 square miles and extends from its confluence with 
the Shenango River in Pennsylvania upstream to the headwaters located in western Columbiana County, Ohio. 
The Mahoning River watershed is located in seven counties: Columbiana, Stark, Mahoning, Trumbull, Portage, 

Ashtabula, and Geauga Counties in Ohio and Lawrence County in Pennsylvania.  The flow of the river originates 

from a wetland (Watercress Marsh) in Butler Township, Columbiana County, where it flows north between 
Sebring and Alliance, passes through Berlin Reservoir and Lake Milton, and joins the West Branch just north of 
Newton Falls.  Near Warren, the Mahoning River changes direction, curving to the east and then the southeast.  

After passing through Warren, the river flows southeast through several cities (Niles, McDonald, Girard, 
Youngstown, Campbell, Struthers, and Lowellville) before reaching Pennsylvania.  From its headwaters at an 

elevation of 1,204 feet, the Mahoning River falls an average of 3.92 ft/mi to an elevation of 761 feet at its 
confluence with the Shenango River near New Castle in Lawrence County, Pennsylvania, where the two rivers 
become the Beaver River.  The Beaver River then flows into the Ohio River, which eventually flows into the Gulf 

of Mexico via its confluence with the Mississippi River.  Main tributaries of the Mahoning River are West Branch, 

Eagle Creek, Mosquito Creek, Meander Creek, Mill Creek, and Yellow Creek.  The watershed contains 39 HUC-12 

subwatersheds which are organized into eight HUC-10 subwatersheds. 

 
The Mahoning River watershed is located in the Erie Drift Plains Level III ecoregion (Omernik, 1988), which is 
characterized by hardwood vegetation with beech-maple and elm-ash forests.  Common geographic features in 

the ecoregion include low round hills, scattered end moraines, kettles, and wetlands.  As human populations 
increased in the Eastern United States through the 19th and 20th centuries, much of the original forest was 

cleared for agricultural uses. The watershed is rich in natural resources, including fertile farmland, natural gas, 
coal, limestone, iron ore, and salt.  

These resources first attracted 

settlers to the region in the early 

1800s and led to the development 
of a huge steel-making industry 

along the lower Mahoning River, 
between Warren and Youngstown, 

in the 20th century.  Mill workers and 
their families, including immigrants 
from many countries, settled in the 

cities along the river, increasing the 

population of Youngstown to 
168,330 by 1950 and Warren to 

61,423 by 1967.  Most of the steel 
mills closed in the late 1970s and 
early 1980s.  For the past 40-50 

years, there has been a rapid 
migration of population out of 

Youngstown, Warren, and other 
cities toward the surrounding 

townships, and commercial districts 

have largely moved from the cities to the suburbs.  The environmental impacts of the steel mill industry remain 
along the Mahoning, however, in the form of channelization and dams with their resulting impoundments, as 
well as legacy pollutants in the sediment along the lower Mahoning River. 
 

Figure 1: Legacy industry in the Mahoning River Valley. 
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The watershed contains urban-industrial areas such as Alliance, as well as dairy, livestock, corn and soybean 
farming.  The area from about Newton Falls northward is characterized by poor drainage, wetlands, low-
gradient streams, and moisture-tolerant woodlands, underlain by clay till and fine lacustrine deposits.  

Between Alliance and the low-head dam in Leavittsburg, the Mahoning River changes in hydrology from a 

headwater stream to a small river.  Two large reservoirs, Berlin Lake and Lake Milton, impound approximately 
20 river miles of the mainstem between RM 84 and RM 64.  The construction of these large reservoirs and low-
head dams have significantly altered the natural riverine habitat and created an alternating series of free-
flowing and impounded segments in the watershed (OEPA, 2008). 

 

The bedrock geology of the Mahoning River watershed consists of layered sedimentary rocks that represent 
former sands, silts, and muds, deposited 280 million to 400 million years ago.  Rocks exposed in the watershed 
are primarily from Mississippian and Pennsylvanian Age systems.  Rocks of the Mississippian system, including 

thick shales, sandstone, and interbedded shales and sandstones, are exposed over most of Trumbull County.  

Rocks of the Pennsylvanian system, composed of a sequence of sandstones, shales, siltstones, coal, clay, and 
limestone, are exposed throughout Mahoning County.  The watershed is largely covered by deposits of 
unconsolidated clay, sand, and gravel, left by at least two continental ice sheets.  The entire watershed was at 

one time covered by glaciers, with the last major advance being about 20,000 years ago.  The glaciers scoured 

and eroded the soils and bedrock as they advanced and accumulated an unsorted mixture of clay, sand, and 
gravel.  This material was deposited in front of the ice sheet, creating glacial moraines, or left behind when the 

glaciers melted, forming a landscape marked by kettles, kames, and glacial erratics.  Soils in the Mahoning River 
watershed are generally poorly drained, with moderate to steep slopes and a significant portion of the soils 
classified as hydric or with hydric inclusions (OEPA, 2011).  The availability of underground water varies from 

east to west with yields ranging from 25-100 to 5-25 gallons/min. in a westerly direction.  A zone of higher water 
yields ranging from 100-500 gallons/min. is located along the Mahoning River mainstem extending roughly from 

the Mahoning-Columbiana county line upstream to Berlin Reservoir (ODNR, 1961). 
 

The Köppen-Geiger climate classification in the Mahoning River watershed is known as warm summer 

continental, typified by average temperatures in the warmest months below 70 degrees Fahrenheit, with 

summer high temperatures between 70-82 degrees Fahrenheit during the day (Kottek et. al, 2006).  Average 

temperatures during the coldest months are typically below 27 degrees Fahrenheit.  Average temperatures for 

the year in the Mahoning River watershed are approximately 49.5 degrees Fahrenheit, with July being the 

warmest month (average 71.6 degrees Fahrenheit) and January being the coldest month (average 26.6 degrees 

Fahrenheit).  On average, there are approximately 143.5 days of precipitation in the watershed, with the most 
precipitation occurring in December with 13.9 days and the least in August with 9.3 days.  The month with the 
most snowfall is January, with an average of 11.8 inches of snow. 

 

The Mahoning River and its tributaries are all assessed by OEPA as Warmwater Habitat (WWH) streams with the 
exception of Dry Run, Silver Creek, Camp Creek, and the headwaters of the Mahoning River upstream of RM 
97.69, which are assessed as Coldwater Habitat (CWH) for their Aquatic Life Use (ALU).  The lower Mahoning has 
been severely impacted by point source loadings from major industrial facilities in the 1950s.  Steel facilities 

directly discharged untreated coke plant wastes, rudimentary solids removal for blast furnace gas wash water, 

scale pits with and without oil skimming for hot forming wastes, untreated emulsified cold rolling oils, spent 

pickling acids and untreated coating wastes (Amendola et al., 1977) into the Mahoning River.  Pollution control 
and regulation has improved loadings since then, but the majority of improvement has resulted from the near-
total shutdown of many of the major steel facilities since 1978.  Municipal wastewater treatment of sanitary 
waste post-1965 has also improved water quality significantly in the lower Mahoning; previously sewage was 

directly discharged into the river untreated.  The cities of Girard, Warren, Niles, an< 7GMF?KLGOFӐK O9KL=O9L=J
collection systems have overflow structures that discharge to the Mahoning River and its tributaries during 
periods of high flow.  These Combined Sewer Overflows (CSOs) have been regulated since 1990 by the U.S. EPA.  
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Girard, Warren, and Youngstown are currently implementing Combined Sewer Overflow (CSO) policies to 
separate or mitigate their CSOs.  The City of Niles also implemented a CSO policy and has since completed its 
CSO separation.  The rural areas of the lower Mahoning, notably in the Mosquito Creek, Duck Creek, Meander 

Creek, Mill Creek, Yellow Creek, and Hickory Run watersheds, are primarily serviced by Home Sewage 

Treatment Systems (HSTS).  Since many of the industrial point sources have been mitigated, non-point source 
pollution has become a major source of water pollution to the lower Mahoning.  An OEPA report identifies 
major non-point sources of pollution in the lower Mahoning as construction sites, agricultural farms and 
nurseries, failing septic systems, urban areas, sanitary landfill/industrial sites, mine drainage, timber harvesting 

operations, and oil and gas extraction. 

 
There are many lakes and impoundments throughout the lower Mahoning watershed; none of which are 
<=>AF=< 9K F9LMJ9D D9C=K H=J -",0ӐK -@AG 59L=JInventory Report (ODNR, 1991).  Uses for these lakes and 

impoundments range from recreation to drinking water supply.  Mosquito Creek Reservoir is the only 

waterbody in the lower watershed that is used for flow augmentation.  Because of this and other flow-
augmented reservoirs in the upper Mahoning, flows in the Mahoning River are typically higher in the summer 
and lower in the winter, while most natural Ohio streams exhibit the opposite characteristics.  There are also 

numerous dams located along the lower Mahoning and its tributaries that are used for flood control, recreation, 

and public drinking water supply.  Nine low-head dams are located along the lower Mahoning River mainstem 
and are significant impairments to water quality and aquatic habitat. They trap sediments upstream and 

reduce sediment transport downstream, disrupt natural flow regimes by slowing the water and creating 
stagnant low-oxygen environments, and restrict migration of aquatic organisms between pools. 
 

The Mahoning River mainstem is also monitored as a Large River Assessment Unit (LRAU) from the 
Pennsylvania border upstream to its confluence with Eagle Creek (RM 9.8 to RM 45.09).  OEPA monitors the 

LRAU and has determined that approximately 16.04 miles are in full attainment, while 25.57 miles are in partial 
or non-attainment of water quality standards.  The LRAU is designated as impaired for Aquatic Life Use, 

Recreational Use, and Fish Tissue.  It is not designated as impaired for Public Drinking Water as no waters in this 

stretch are currently utilized for public water supply.  Causes of impairment in the LRAU are listed as organic 

enrichment (sewage), flow regime alteration, direct habitat alterations, sedimentation/siltation, and other non-

specified causes.  Sources of impairment in the LRAU are listed as combined sewer overflows, municipal point 

source discharges, upstream sources, and dams/impoundments.   

 

1.3 Public Participation and Involvement 

Public participation and involvement is a critical component of any planning process and should include not 

only the general public but diverse stakeholders such as local officials, businesses, academia, non-profit 
groups, and other agencies and organizations.  Eastgate is well-positioned to continuously engage these 

diverse stakeholders through their Citizens Advisory Board (CAB), a public forum for participation in regional 
planning and decision-making processes as well as their Mahoning River Corridor Initiative (MRCI) a committee 
composed of eleven members that represent the communities along the Mahoning River, including the mayors 

of those communities.  In addition, Eastgate engaged the Friends of the Mahoning River (FOMR), a local non-
profit watershed group who has advocated for the stewardship and restoration of the Mahoning River since 

2012, for their input on the nine-element planning process. 
 

On March 7, 2019, Eastgate hosted a session of the CAB to discuss the Chocolate Run-Mahoning River and the 

City of Warren-Mahoning River NPS-IS plans.  Environmental Design Group, Inc., presented on the status of the 
City of Warren HUC-12 NPS-IS and facilitated a feedback session where attendees provided input on watershed 
issues they felt were important to help inform critical area development and identify potential projects. Twenty 
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local citizens attended this meeting and identified prevalent issues they saw in the City of Warren HUC-12, 
including the following: 
 

¶ Potential for land protection and restoration near Burbank Park 

¶ Channelized stream on the Unnamed Tributary to the Mahoning River at RM 40.89 where it crosses Rt. 5 
downstream of KSU Trumbull Campus  

¶ Stream erosion on the Unnamed Tributary to the Mahoning River at RM 40.89 upstream of the on-line 

pond on KSU Trumbull Campus and downstream of the confluence with Youngs Run  

¶ Old dam structure remnants on the Mahoning River mainstem at Gould Stewart Park upstream of 
ArcelorMittal Dam, unsafe for kayaking 

 

A major point of discussion at this meeting was the improvement of the Mahoning River corridor for public 
recreation, especially kayak access.  CAB attendees saw the river as an asset for eco-tourism and wanted 

restoration efforts to simultaneously enhance and improve the ability for public access and recreation.  
Kayaking near the ArcelorMittal dam was noted as unsafe and they were in favor of dam removal or 

modification there to improve safety for kayakers.  Feedback from this meeting helped inform critical area 

development and recommendations for water quality improvement in the critical areas, as well as potential 

projects beyond the Summit Street and ArcelorMittal Dam removals.  

 
On March 12, 2019, Eastgate hosted a session of the MRCI to discuss the City of Warren-Mahoning River and the 
Chocolate Run-Mahoning River NPS-IS plans.  Environmental Design Group, Inc., presented on the status of the 

City of Warren HUC-12 NPS-IS and facilitated a feedback session where attendees provided input on potential 
critical areas and projects for the plan, as well as opportunities for funding and project implementation.  

Attendees at this meeting included representatives from the following: 
 

¶ Friends of the Mahoning River 

¶ Trumbull Canoe Trails 

¶ Trumbull County MetroParks 

¶ Trumbull County Combined Health District 

¶ Youngstown/Warren Regional Chamber 

¶ Western Reserve Land Conservancy 

¶ Trumbull County Planning Commission 

¶ Western Reserve Port Authority 

¶ Community Foundation of the Mahoning Valley 
 

The potential for removal of the Summit Street Dam in the City of Warren HUC-12 was discussed at this meeting 
as it is one of the nine dams currently targeted for removal in the Lower Mahoning River.  Other opportunities 
for conservation and restoration were discussed too, such as potential areas for land conservation, as well as 

project funding sources like the OEPA 319 and the Water Resource Restoration Sponsor Program.  Feedback 
from this meeting and further discussions with Eastgate helped inform the development of the Summit Street 

Dam removal project for inclusion in the City of Warren-Mahoning River NPS-IS. 
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On April 15, 2019, on behalf of Eastgate, 
Environmental Design Group, Inc. 
presented on the City of Warren-

Mahoning River and Chocolate Run-

Mahoning River NPS-IS plans at a FOMR 
meeting and solicited feedback on 
watershed issues from the fourteen 
attendees to help inform critical areas 

and potential locations for projects.  

Stormwater runoff from the heavily 
urbanized area in the watershed was 
identified as a primary concern, and the 

group was interested in the enhancement of riparian corridors and implementation of green infrastructure to 

help lessen the effects of impervious cover. The presence of the dams and legacy industrial pollutants were also 
identified as concerns, with questions raised over the potential amount of contaminated sediment in the dam 
areas and how best to manage the contamination during a dam removal. 

 

In addition, Eastgate developed an online survey and sent it to decisionmakers (commissioners, mayors, 
trustees, etc.) of Trumbull County and the 11 communities that drain to the City of Warren-Mahoning River 

and/or the Chocolate Run-Mahoning River HUC-12s.  The survey ran from May 7, 2019 to June 10, 2019, and had 
the following questions: 
 

1. What watershed are you taking the survey for? 
2. What do you feel are key issues affecting the water quality of the Mahoning River, its tributaries, and its 

natural resources in the watershed? 
3. What do you feel causes these issues? 

4. What locations do you see these issues in? 

5. What actions do you feel could be taken to solve these issues? 

6. 5GMD< QGM := AFL=J=KL=< AF HMJKMAF? KL9L= GJ >=<=J9D ?J9FL >MF<AF? LG 9;;GEHDAK@ L@= 9;LAGFK QGMӐN=

selected? 

 

Seven of the nine survey responses received were for the City of Warren-Mahoning River HUC-12.  Key water 

quality issues identified from the survey were riparian areas and contaminated sediment; septic system 
discharge from poorly functioning septic tanks and storm sewers; and sediment, downed brush and trees, and 
dumping.  Primary causes of pollution were identified as stormwater runoff, streambank erosion, failing HSTS, 

flooding, dams/impoundments, poor stream habitat, stream alterations, draining/filling of wetlands, and 

invasive plant species.  Top recommended actions identified for this watershed were: 
 

¶ Install stormwater control measures (rain gardens, bioretention, green roofs, constructed wetlands, 
permeable pavement, rainwater harvesting, or other green infrastructure) 

¶ Inspect, maintain, repair or replace failing septic systems 

¶ Restore streams using natural restoration techniques 

¶ Modify flood control basins to further improve water quality 

¶ Improve local zoning and regulations to include conservation 

¶ Implement best practices for timber harvesting 

¶ Modify or remove dams/impoundments 

¶ Implement manure management practices 

¶ Develop nutrient management plans with farmers 

¶ Implement other agricultural best management practices 

Figure 2: Friends of the Mahoning River stakeholder input meeting. 
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A concern brought up by two of the City of Warren-Mahoning River survey respondents was the potential effect 
dam removal would have on lowering river levels and whether that would make kayaking or canoeing difficult, 

and further dam removal efforts should be prepared to address these concerns.   

 
Environmental Design Group also reached out to Trumbull Soil and Water Conservation District (SWCD) for 
feedback on nonpoint water quality issues and watershed planning in both the City of Warren-Mahoning River 
HUC-12 and the upstream Chocolate Run-Mahoning River HUC-12.  Email correspondence identified, in addition 

to the established causes and sources of water quality per Ohio EPA, local resident concerns of illegal dumping 

and/or spills in the watershed.  Trumbull SWCD also performs chemical monitoring in the Mahoning River and 
its tributaries.  Their most recent sampling in the City of Warren HUC-12 on the Mahoning River mainstem was 
2015 below the WWTP in Weathersfield Township and noted high levels of iron, phosphorus, and nitrogen.  

Sampling was also conducted in the Youngs Run tributary in 2014-2018. Trends there show consistently 

elevated iron during all sampling years, and high levels of phosphorus in 2014 and 2017. High levels of TSS were 
noted in 2018 in addition to the elevated iron levels.  Trumbull SWCD also provides educational materials for 
landowners and residents on a variety of topics, including but not limited to backyard conservation, streamside 

management, nonpoint source pollution, watersheds, storm water, water quality monitoring, wildlife, 

drainage, and pond management.   
 

Eastgate will continue to engage stakeholders within the City of Warren-Mahoning River NPS-IS planning area 
through their regular CAB and MRCI meetings and other Eastgate committees like the Technical Advisory 
Committee (TAC) as projects in the plan are developed and implemented.  The MRCI in particular serves as the 

guiding body for the regional watershed planning and implementation process in the Lower Mahoning River.  
The Friends of the Mahoning River have a presence on several of these committees and will continue to stay 

engaged in watershed planning and project implementation.  
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Chapter 2: HUC-12 Watershed Characterization and Assessment Summary 

 

2.1 Summary of HUC-12 Watershed Characterization 

2.1.1 Physical and Natural Features 

The City of Warren HUC-12 is 

DG;9L=< OAL@AF -@AGӐK #JA=-
Ontario Lake Plains (EOLP) 
Ecoregion.  This HUC-12 
drains 104.48 square miles 

(25,817.6 acres) and contains 

approximately 72.1 total 
stream miles (calculated from 
the National Hydrography 
Database), which includes 

approximately 45.6 miles of 

the mainstem of the 
Mahoning River from its 

confluence with Duck Creek 
at RM 43.84 to its confluence 
with Mosquito Creek at RM 

28.91.  The subwatershed is 
entirely located within 

Trumbull County and 
includes parts of Champion 

Township, the City of Warren, 
Warren Township, Bazetta 

Township, Howland 

Township, Weathersfield 

Township, the Village of 

Lordstown, and the City of 

Niles. 
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The City of Warren HUC-ҏҐӐK J=D9LAGFK@AH LG L@= GL@=J &3!-12 watersheds in the Mahoning River watershed are 
shown in the table below: 
 

Subwatershed HUC-12 
Drainage Area 
(square miles) 

Relationship to City of Warren 
HUC-12 

Beaver Run-Mahoning River 050301030101 41.12 Upstream 

Beech Creek 050301030102 31.62 Upstream 

Fish Creek-Mahoning River 050301030103 56.67 Upstream 

Deer Creek 050301030201 37.54 Upstream 

Willow Creek 050301030202 20.01 Upstream 

Mill Creek 050301030203 32.40 Upstream 

Island Creek-Mahoning River 050301030204 29.03 Upstream 

Kale Creek 050301030301 25.50 Upstream 

Headwaters West Branch Mahoning River 050301030302 31.07 Upstream 

Barrel Run 050301030303 12.42 Upstream 

Michael J Kirwan Reservoir-West Branch Mahoning 
River 

050301030304 37.28 Upstream 

Marys Lake-West Branch Mahoning River 050301030305 27.50 Upstream 

Charley Run Creek-Mahoning River 050301030306 33.13 Upstream 

Headwaters Eagle Creek 050301030401 20.77 Upstream 

South Fork Eagle Creek 050301030402 26.16 Upstream 

Camp Creek-Eagle Creek 050301030403 26.27 Upstream 

Tinker Creek 050301030404 16.46 Upstream 

Outlet Eagle Creek 050301030405 20.68 Upstream 

Chocolate Run-Mahoning River 050301030406 16.55 Adjacent-Upstream 

Upper Mosquito Creek 050301030501 25.82 Not Connected 

Middle Mosquito Creek 050301030502 71.46 Not Connected 

Lower Mosquito Creek 050301030503 40.88 Not Connected 

Duck Creek 050301030601 33.21 Adjacent-Upstream (RM 43.84) 

Mud Creek 050301030602 14.18 Adjacent-Upstream (RM 31.06) 

City of Warren-Mahoning River 050301030603 40.34 - 

Upper Meander Creek 050301030701 23.07 Not Connected 

Middle Meander Creek 050301030702 32.32 Not Connected 

Lower Meander Creek 050301030703 30.65 Not Connected 

Squaw Creek 050301030704 18.61 Not Connected 

Little Squaw Creek-Mahoning River 050301030705 26.12 Adjacent-Downstream 

Headwaters Mill Creek 050301030801 37.03 Not Connected 

Indian Run 050301030802 14.27 Not Connected 

Andersons Run-Mill Creek 050301030803 27.09 Not Connected 

Crab Creek 050301030804 21.05 Not Connected 

Headwaters Yellow Creek 050301030805 19.35 Not Connected 

Burgess Run-Yellow Creek 050301030806 20.18 Not Connected 

Dry Run-Mahoning River 050301030807 25.36 Downstream 

Hickory Run 050301030808 27.10 Not Connected 

Coffee Run-Mahoning River 050301030809 49.52 Downstream 

 

The City of Warren HUC-12 is located entirely in the Erie Drift Plains Level III ecoregion but is divided between 
two Level IV ecoregions: the Low Lime Drift Plain and the Mosquito Creek/Pymatuming Lowlands.  The 
northwestern half of the HUC-12 is located in the Mosquito Creek/Pymatuming Lowlands, and the southeastern 
half is located in the Low Lime Drift Plain.  The Mosquito Creek/Pymatuming Lowlands region is characterized 

by poor soil drainage, wetlands, low-gradient streams, and moisture-tolerant woodlands.  The region is nearly 
flat and is typically underlain by clay till and fine lacustrine deposits.  The historical vegetation was beech 

forest, but today many areas are cleared for dairy farms or systematically cleared and managed as woodlots.  
The Low Lime Drift Plain is characterized by a rolling landscape composed of low rounded hills with scattered 
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glacial end moraines and kettles.  Urban-industrial activity as well as dairy, livestock, corn, and soybean 
farming are common, and many ridges and lowlands are wooded.   
 

Predominant soils in the City of Warren HUC-12 are Mahoning, urban land (where 80% of the surface is covered 

by asphalt, concrete, buildings, or other structures), Fitchville, Caneadea, Haskins, Ellsworth, Sebring, 
udorthents (areas of disturbed soils where the upper soil material has been removed, filled or graded), 
Wadsworth, Orrville, Canadice, Remsen, Holly, Condit, and Glenford.  These soils are mainly characterized as 
poorly to somewhat poorly draining with slow permeability and runoff and can be challenging for traditional 

septic systems.  They are also generally poorly suited to agricultural use unless tile, ditches or other 

surface/subsurface drainage systems are used. Moderately slow or very slow permeability, seasonal wetness, 
and the hazard of erosion are major management concerns.  Many of these soils are associated with Urban land 
as a complex where 30% of the soil unit is Urban land, which indicates the extremely built-out nature of this 

HUC-12. 

 

Symbol Acres Name Percent of HUC-12 

MgA 4048.5 Mahoning silt loam, 0 to 2 percent slopes 15.68% 

Ur 3034.3 Urban Land 11.75% 

MgB 2264.7 Mahoning silt loam, 2 to 6 percent slopes 8.77% 

FdA 2156.7 Fitchville-Urban land complex, 0 to 3 percent slopes 8.35% 

CeA 1854.1 Caneadea-Urban land complex, 0 to 2 percent slopes 7.18% 

HaA 994.3 Haskins loam, 0 to 2 percent slopes 3.85% 

FcA 821.8 Fitchville silt loam, 0 to 2 percent slopes 3.18% 

EhB 680.8 Ellsworth silt loam, 2 to 6 percent slopes 2.64% 

Sb 650.7 Sebring silt loam 2.52% 

Ud 628.5 Udorthents, loamy 2.43% 

WeB 620.8 Wadsworth-Urban land complex, 2 to 6 percent slopes 2.40% 

MkB 579.9 Mahoning-Urban land complex, 2 to 6 percent slopes 2.25% 

Or 563.2 Orrvile silt loam, frequently flooded 2.18% 

Cb 512.3 Canadice silty clay loam 1.98% 

RoB 478.4 Remsen-Urban land complex, 2 to 6 percent slopes 1.85% 

CcA 477.7 Caneadea silt loam, 0 to 2 percent slopes 1.85% 

Ho 396.1 Holly silt loam, frequently flooded 1.53% 

Ct 376.2 Condit silt loam 1.46% 

WbA 344.4 Wadsworth silt loam, 0 to 2 percent slopes 1.33% 

W 340.2 Water 1.32% 

GfB 335.0 Glenford silt loam, 2 to 6 percent slopes 1.30% 

HaB 310.0 Haskins loam, 2 to 6 percent slopes 1.20% 

RmB 298.0 Remsen silt loam, 2 to 6 percent slopes 1.15% 

FcB 276.7 Fitchville silt loam, 2 to 6 percent slopes 1.07% 

GnB 273.5 Glenford-Urban land complex, 2 to 6 percent slopes 1.06% 

 

The major geologic types in this HUC-12 are Allegheny and Pottsville Groups, Berea Sandstone and Bedford 
Shale, and the Maxville Limestone with the Rushville, Logan, and Cuyahoga Formations.  Aquifers in the HUC-12 

are the Alliance Thin Upland Aquifer, the Mahoning Alluvial Aquifer, the Mahoning Buried Valley Aquifer, and the 
Pymatuming Thin Upland Aquifer.  Locations of highest yield (25-100 gpm) in the HUC-12 are in the Mahoning 
Buried Valley and Mahoning Alluvial Aquifer along the mainstem of the Mahoning River and its adjacent 

floodplain areas in the southern portion of the watershed.  The entire Mahoning River mainstem in the HUC-12 
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and portions of an unnamed tributary to the Mahoning at RM 39.16 are located in the Federal Emergency 
Management Agency (FEMA) designated Special Flood Hazard Area. 
 
Rare, Threatened, and Endangered Species 

The Ohio Department of Natural Resources (ODNR) Division of Wildlife catalogs known rare, threatened, and 
endangered species through its Natural Heritage Database Program.  A request was made to ODNR for a list of 
known species identified in the City of Warren HUC-ҏҐӄ ;;GJ<AF? LG -",0ӐK ,9LMJ9D &=JAL9?= "9L9:9K=Ӆthe 

Mountain Brook Lamprey (Ichthyomyzon greeleyi, observed in 2013), Creek Heelsplitter (Lasmigona compressa, 
observed in 2006), and Eastern Sand Darter (Ammocrypta pellucida, observed in 1994) have been identified in 
the HUC-12.  However, below is a table of known species identified in Trumbull County (which the City of 
Warren HUC-12 is entirely located in) that have the potential to be present in the HUC-12.  The Natural Heritage 

Database relies on information supplied by many individuals and organizations, and a lack of records for any 

particular area is not a statement that rare species or unique features are absent from that area. 

Status: X = Extirpated, E = Endangered, T = Threatened, PT = Potentially Threatened, SC = Species of Concern, SI = Species of Interest 

State 
Status 

Federal 
Status 

Species Common Name 

Most 
Recent 
County 
Record 

    Fauna     

E  SC 
Cryptobranchus alleganiensis 
alleganiensis 

Eastern Hellbender - 

E   Circus cyaneus Northern Harrier 2003 

E   Ichthyomyzon fossor North Brook Lamprey 2007 

E   Ichthyomyzon greeleyi Mountain Brook Lamprey 2013 

E   Fusconaia maculata maculata  Long-solid 1850 

E   Pleurobema clava Clubshell - 

E E Myotis sodalis Indiana Myotis - 

E   Ursus americanus Black Bear 2001 

E   Sistrurus catenatus catenatus Eastern Massasauga 1956 

T   Psilotreta indecisa Caddisfly sp. 2008 

T   Ligumia recta Black Sandshell 1995 

SC   Hemidactylium scutatum Four-toed Salamander 2009 

SC   Colinus virginianus Northern Bobwhite 1995 

SC   Dolichonyx oryzivorus Bobolink 2014 

SC   Ammocrypta pellucida Eastern Sand Darter 2007 

SC   Esox masquinongy Muskellunge 2013 

SC   Orconectes (Crokerinus) obscurus Allegheny Crayfish 2008 

SC   Orconectes (Crokerinus) propinquus Great Lakes Crayfish 2007 

SC   Lasmigona compressa Creek Heelsplitter 2013 

SC   Pleurobema sintoxia Round Pigtoe 2013 

SC   Ptychobranchus fasciolaris Kidneyshell 1850 

SC   Condylura cristata Star-nosed Mole 1974 

SC   Eptesicus fuscus Big Brown Bat 2012 

SC   Lasiurus borealis Red Bat 2012 
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SC   Lasiurus cinereus Hoary Bat 2012 

SC   Mustela erminea Ermine 1987 

SC   Myotis lucifugus Little Brown Bat 2012 

SC T Myotis septentrionalis Northern Long-eared Bat 2012 

SC   Perimyotis subflavus Tri-colored Bat 2012 

SC   Peromyscus maniculatus Deer Mouse 1982 

SI   Carpodacus purpureus Purple Finch 1994 

SI   Catharus guttatus Hermit Thrush 2002 

SI   Empidonax minimus Least Flycatcher 1996 

X   
Actinonaias ligamentina 
ligamentina 

Mucket 1995 

    Flora     

T   Buxbaumia aphylla Bug-on-a-stick 2003 

P   Calla palustris  Wild Calla 2006 

T   Callitriche verna  Vernal Water-starwort 1971 

P   Carex albolutescens  Pale Straw Sedge 1990 

P   Carex cephaloidea  Thin-leaved Sedge 2013 

P   Carex lupuliformis  False Hop Sedge 1989 

P   Carex pallescens  Pale Sedge 1987 

T   Carex projecta  Necklace Sedge 1997 

P   Carex straminea  Straw Sedge 2006 

E   Clintonia umbellulata  Speckled Wood-lily 1987 

T   Epilobium strictum  Simple Willow-herb 1987 

P   Equisetum sylvaticum  Woodland Horsetail 1975 

P   Geum rivale  Water Avens 1998 

E   Isoetes engelmannii  Appalachian Quillwort 1987 

P   Larix laricina  Tamarack 1955 

T   Lathyrus ochroleucus  Yellow Vetchling 1984 

P   Luzula bulbosa Southern Woodrush 2010 

E   Lycopodium lagopus  One-coned Club-moss 1995 

P   Moehringia lateriflora  Grove Sandwort 1998 

P   Persicaria robustior  Coarse Smartweed 2008 

P   Phegopteris connectilis Long Beech Fern 1960 

E   Potamogeton pulcher  Spotted Pondweed 1992 

T   Sparganium androcladum Keeled Bur-reed 2011 

T   Triadenum walteri Walter's St. John's-wort 2009 

E   Vaccinium myrtilloides Velvet-leaved Blueberry 1995 

T   Viburnum alnifolium  Hobblebush 1989 

T   Viburnum opulus var. americanum  Highbush-cranberry 1995 

 
Status: X = Extirpated, E = Endangered, T = Threatened, PT = Potentially Threatened, SC = Species of Concern, SI = Species of Interest 
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In 2014, an angler fishing just downstream of the Leavittsburg Dam caught an Eastern Hellbender 
(Cryptobranchus alleganiensis alleganiensisӧ O@A;@ O9K ;GF>AJE=< :Q L@= -@AG 1L9L= 3FAN=JKALQӐK EH@A:A9F
and Reptile Conservation Coordinator at the Ohio Biodiversity Conservation Partnership. Hellbenders are the 

largest amphibian in North America and are State-Endangered and a Federal Species of Concern.  
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2.1.2 Land Use and Protection 
Land Cover 

Land cover in the City of Warren HUC-12 is 

characterized in the OEPAӐK ҐҎҏҖ 'FL=?J9L=<
Assessment Report as 57% Developed, 19.4% Forest, 

5.1% Grass/Pasture, 9.9% Row Crops, and 8.6% 
Other.  2011 data from the National Land Cover 

Database (NLCD) estimates that developed area 
comprises 53.2% of the HUC-ҏҐӐK D9F< ;GN=J; in 

addition, high and medium intensity development, 
typically associated with industrial/commercial uses, 
comprises over 25% of the total developed area.  The 

majority of the high and medium intensity development and a significant portion of the lesser intensity 
development is concentrated in the center of the watershed in and around the City of Warren, and along the 

Mahoning River mainstem.  The 2016 OEPA Integrated Assessment Report estimates historical wetland 
presence at 13.39% in the City of Warren HUC-12 and a current wetland presence of 3.48%, which is an over 

74% loss of wetlands.  Approximately 314 wetlands were inventoried in the HUC-12 through the National 

Wetland Inventory (NWI).  The 2016 Integrated Assessment Report assigned the HUC-12 an area-weighted Level 
1 score of 50.04, indicating the average quality of NWI wetlands in the HUC-12 are medium Category II or typical 
wetland habitat.   

 

 

NLCD Land Cover Acres 
Percent of 
HUC-12 

Developed Low 
Intensity 2312.3 21.8% 

Deciduous Forest 1965.6 18.6% 

Developed Open 
Space 1902.2 18.0% 

Cultivated Crops 1000.2 9.4% 

Developed 
Medium Intensity 836.9 7.9% 

Woody Wetlands 752.9 7.1% 

Hay/Pasture 639.3 6.0% 

Developed High 
Intensity 577.6 5.5% 

Herbaceous 207.3 2.0% 

Open Water 186.7 1.8% 

Shrub/Scrub 144.6 1.4% 

Emergent 
Herbaceous 
Wetlands 39.8 0.4% 

Evergreen Forest 13.9 0.1% 

Barren Land 11.9 0.1% 

Mixed Forest 3.8 0.04% 
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Land Use 

Land use data received from Eastgate shows that while the most prevalent land use in the HUC-12 is residential, 

there is a significant percentage (11%) of land in use as industrial or formerly-industrialized brownfield, most of 
which lies alongside the Mahoning River.  Agricultural use is almost a quarter of the HUC-12 and is concentrated 
mainly in the northern portion of the watershed in Champion and Bazetta Townships.  Approximately 34.9 

miles of active rail lines owned by CSX, Norfolk Southern, and the Warren & Trumbull Railroad traverse the 

watershed along with 63.5 miles of major roads including US Highway 422, State Route 5, State Route 82, and 
State Route 305.  Land in the City of Warren in the center of the watershed is highly urbanized with dense 
residential parcels (average lot size of 0.15 acres) and larger industrial and commercial parcels.  Other 
significant features include: 

 

¶ Cranberry Hills Golf Course, a 50.5-acre golf 
course in Champion Township 

¶ )=FL 1L9L= 3FAN=JKALQӐK 2JME:MDDcampus, 120 

acres in Champion Township 

¶ Trumbull Career and Technical Center, 165.6 
acres in Champion Township 

¶ Warren Steel Holdings, a 360-acre abandoned 

steel mill in Warren Township and Champion 
Township along 1.3 miles of the Mahoning 

River mainstem 

¶ The former Republic Steel/RG Steel mill site, a 

1,100 acre demolished steel mill now owned by BDM Warren Steel Holdings along 2.28 miles of the 
Mahoning River mainstem in Howland Township and Warren Township 

 

The National Land Cover Dataset (NLCD) provides a broad estimate along a percent range of impervious 

coverage; analysis of this layer for the City of Warren HUC-12 returns an average percent coverage of 19% or 
approximately 4841.1 acres of impervious surface.  Distribution of impervious cover across the watershed 

shows that most impervious coverage is in the range of 10-30% coverage, with a small concentration of highly 

impervious surface in the 80-100% range, mainly along the Mahoning River mainstem.  The effects of 

impervious cover on water quality will be discussed in more detail in Chapter 3 of this NPS-IS. 
 
Land Protection 

Parks GIS data received from Eastgate notes approximately 613.2 acres of parkland in the City of Warren HUC-

12, represented by community parks, township parks, the Trumbull County MetroParks, County Fairgrounds, 
and preserved land through the Clean Ohio Fund: 
 

¶ Burbank Park, Packard Park, Perkins Park, Courthouse Park, Amvets Park, Quimby Park, Southwest 

Park, Northend Park, Deemer Park, McBride Park, Circle Park, Wallace Lynn Park, Riverwalk, and the 

Warren Greenway ӛ 325.8 acres of community park in the City of Warren 

¶ Trumbull County Fairgrounds ӛ 6.6 acres of County fairgrounds in Bazetta Township 

¶ Morgandale Park ӛ 2.6 acres of community park in Howland Township 

¶ Brynhyfryd Park and Waddell Park ӛ 87.3 acres of community park in the City of Niles 

¶ Mahoning River-Bend Floodplain & Riparian Forest Preservation ӛ 132.3 acres of preserved land in 

Weathersfield Township and the City of Niles 

¶ Mahoning Valley Sanitary District ӛ 57.6 acres of conserved land in Weathersfield Township 

Land Use Acres Percent of HUC-12 

Residential 7137.0 30.4% 

Agriculture 5619.9 23.9% 

Vacant 3454.2 14.7% 

Industrial 2578.3 11.0% 

Government or 
Public 2278.7 9.7% 

Commercial 1605.5 6.8% 

Rail 424.7 1.8% 

Water 236.6 1.0% 

NoData 176.8 0.8% 
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Of these listed parks, Burbank Park, Packard Park, 
Perkins Park, Waddell Park, Southwest Park, and 
the Mahoning River Bend Floodplain & Riparian 

Restoration site have 3.55 miles of stream 

frontage (3.16 along the Mahoning River and 0.39 
of tributary stream).  The Warren Greenway is part 
of the greater Western Reserve Greenway, a 
mostly-paved asphalt multi-use trail that extends 

16.7 miles across Trumbull County from 

Bloomfield Township to the City of Warren.  The 
Western Reserve Greenway is also a connection to 
the 100-mile long Great Ohio Lake-to-River 

Greenway, which once completed will run from 

the City of Ashtabula to the Ohio River at East 
Liverpool.  The City of Warren also has the 
Riverwalk; a 5-mile multi use path that runs 

along the Mahoning River including through 

Perkins and Packard Parks.   
 

In addition, Ohio Department of Natural 
Resources conserves 40 acres of land for 
public hunting and fishing in Weathersfield 

Township as the Warren Wildlife Area, which 
consists of primarily bottomland hardwood 

forest and wetland.  This wildlife area has 
approximately 0.27 miles of frontage along 

the Mahoning River mainstem. 

 

Trumbull County has adopted riparian 

setbacks into its County Subdivision 

Regulations (701.0, Riparian Buffer Areas), 

which apply to unincorporated areas within 

the county.  Riparian and wetland setbacks 
function similarly to front, side, and rear yard 
setback zoning but are placed along stream 

corridors rather than parcel lines. They 

protect the services of riparian areas by 
providing reasonable controls governing 
structures and uses in riparian setbacks. 
Bazetta Township, Weathersfield Township, 

Warren Township, and Champion Township 

have not adopted more comprehensive 

riparian setback regulations beyond the 
County regulations.  Howland Township has 
adopted comprehensive riparian setbacks in 
its zoning resolution (Section 6, Riparian 

Setbacks). The Village of Lordstown and the City of Warren have not adopted riparian setbacks, and the City of 
Niles enforces riparian setbacks in their Chapter 922, Comprehensive Stormwater Management, as determined 
by the City Engineer. 

Figure 3: Amphitheater at Packard Park along the banks of the 
Mahoning River (image courtesy Eastgate). 
































































