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1.0 INTRODUCTION

The NPS has implemented the requirements of Executive Order (EO) 11990, “Protection of 

Wetlands,” in its Director’s Order #77-1:  Wetland Protection (DO #77-1), which applies to all 

NPS proposed actions that have the potential to adversely affect wetlands and wetland functions.

The NPS has also implemented the requirements of EO 11988, “Floodplain Management,”  in its 

Director’s Order #77-2 (DO #77-2), which applies to all NPS proposed actions that could 

adversely affect the natural resources and functions of floodplains, or increase flood risks.

A Statement of Findings (SOF) is required as a basis for management decision making for each 

of the executive orders, providing a rationale for the selection of the Preferred Alternative and 

the potential impacts on the wetland and floodplain areas.  As provided in Section 3.3 of DO 

#77-1, a wetland SOF may be combined with a floodplain SOF.  This combined SOF is being 

appended to the Environmental Assessment (EA) for the project and will be attached to the 

Finding of No Significant Impact (FONSI) of the EA. 

1.1 Description of Proposed Action 

One of the resources maintained at Cuyahoga Valley National Park (CVNP), is the Valley 

Railway through the Park, which is listed on the National Register of Historic Places and forms 

the Valley Railway Historic District.  The Cuyahoga Valley Scenic Railroad (CVSR) is a not-

for-profit organization that operates passenger excursion trains on the Valley Railway through a 

cooperative agreement. Annual ridership has steadily increased since 1990 and is expected to 

continue to expand with the recent connection to Canton, Ohio and the planned connection in 

downtown Cleveland, Ohio. 

Among other locations, CVSR has a boarding site at the northern park boundary off Old 

Rockside Road and along the west side of the Cuyahoga River known as the Rockside Boarding 

Area (see location map in Appendix C). A gravel parking area that accommodates 149 vehicles 

currently serves this area. With the growth of the Valley Railway and in the services provided by 

CVSR, the parking area has experienced increased use resulting in increased demands on 

capacity, on operations, and on the quality of the user experience.  The NPS also has a parking 

facility that accommodates 42 vehicles at the Lock 39 trailhead on the east side of the Cuyahoga 

River across from the Rockside Boarding Area which has also experienced increased use 

resulting in increased demands on capacity.  The NPS seeks to accommodate the demand for 

additional parking, update the facilities for current and projected operations, and to improve the 

visitor experience at these facilities.  A build alternative has been developed through the 

planning process to construct asphalt parking at the Rockside Boarding Area outside of the 

Cuyahoga River floodway which would connect to the Rockside Station.  Additional parking 

would be provided to the south of this facility on stabilized turf.  Lighting would be provided for 

the parking area.  The loading platform at the Rockside Station would be extended 120 feet to the 

south.  A Class I trail bridge would be constructed over the Cuyahoga River to connect the two 

parking facilities so that the Rockside Boarding Area facility could be better used as parking 

overflow for the Lock 39 Trailhead parking facility.
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The Rockside Boarding Area exists to provide access for the public to the Valley Railway, which 

is one of the primary cultural resources and recreational opportunities provided by CVNP.  The 

need for the project is to increase the parking capacity for the Rockside Boarding Area and for 

the Lock 39 Trailhead, and to improve the visitor experience at these facilities. The expansion of 

parking capacity at the Rockside Boarding Area is needed to serve present and future excursions, 

special events passenger trains and overflow parking for increasing use of the Lock 39 Trailhead 

parking area. Improvements of visitor experience at these facilities include lighting for use 

during night operations; a way to load longer trains without interfering with local traffic on Old 

Rockside Road; and safer transportation from the Rockside Boarding Area to the Towpath Trail 

for Lock 39 Trailhead overflow parkers. 

The purpose of this project is to fulfill one of the purposes in Section 1 of PL 93-555, the 1974 

enabling legislation for CVNP, for: 

. . . preserving and protecting for public use and enjoyment the historic, scenic, 

natural, and recreational values of the Cuyahoga River and adjacent lands in the 

Cuyahoga Valley. . .

It also fulfills one of the purposes of the NPS Organic Act (see Section 1.4) where the overall 

mission for areas managed by the NPS is to:  

… promote and regulate the use of the Federal areas known as national parks ,… 

and to provide for the enjoyment of the same in such manner and by such means 

as will leave them unimpaired for the enjoyment of future generations. 

Increasing the parking capacity for the Rockside Boarding Area and for the Lock 39 Trailhead, 

and improving the visitor experience at these facilities will promote the public use and 

enjoyment of the Valley Railway, the Towpath Trail and other CVNP resources.  There is also an 

opportunity to provide a multi-modal transportation link in bringing together transportation by 

train, automobile, bicycle and pedestrians. 

A conceptual design was developed for the Preferred Alternative, known as Alternative 2 – 

Expansion & Improvement with Trail Bridge Over the Cuyahoga River, that would replace the 

existing gravel parking facility with a facility paved with asphalt to the north and covered with 

stabilized sod to the south. The asphalt portion would cover 58,520 square feet (1.3 acres) and 

have a capacity of 99, nine-foot parking spaces and four, 16-foot handicap parking spaces for a 

total of 103 parking spaces.   The stabilized turf portion would cover 45,177 square feet (1.0 

acres) and have a capacity of 116 nine-foot parking spaces.  The total number of parking spaces 

on both the paved and stabilized turf would be 219 parking spaces. 

The paved area section would be designed with a deepened crushed stone base and underlain 

with a geotextile bedding material to isolate the pavement structure from the underlying fine-

grained soils.  The stabilized turf area would be a mixture of 60 percent topsoil and 40 percent 

aggregate.   Objectives in this design concept include the removal of parking area from the 

Cuyahoga River floodway and maximizing the riparian buffer area between the parking area and 

the river. 
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The improvement for the parking area in Alternative 2 would include lighting from 14 pole 

lights, with seven covering the asphalt area and seven covering the stabilized turf.  The lights 

would only be used when needed.  The lights would utilize the best available technology for 

energy efficiency and utilize minimal impact lighting techniques.  The existing lights in the train 

station along the canopy would remain.  These would be on a timer for regular use for security 

reason.

The parking area would be located in the floodplain of the Cuyahoga River.  All of the facilities 

would therefore be designed to withstand inundation to comply with National Flood Insurance 

Program (NFIP) regulations.  This alternative also includes provision of willow and/or 

cottonwood posts below the top of the left bank of the Cuyahoga River, and deeply rooted trees 

between the top of bank and edge of the parking area to improve bank stability and improve the 

riparian corridor.

A stormwater drainage scheme would be provided that incorporates permanent runoff controls 

with water quality enhancements.  The design concept includes drainage islands to collect 

impervious sheet flows into concentrated grass-lined swales.  Next, drainage culverts of 

sufficient slope and diameter would be used to convey flow from the drainage islands to the 

perimeter of the parking area.  Outlet protection in the form of a rock or rip rap apron would be 

provided for the culverts.  From each parking lot culvert outflow location and where sheet flow 

is allowed to directly run off from the parking lot, flow conveyance would continue in grass-

lined channels.  The channels would converge at the south end of the parking area and continue 

at a gradual slope along the existing topography to the south and east.  The runoff control method 

would terminate by the use of an elevated grass level spreader that diffuses any concentrated 

flow into sheet flow.  Any sheet flow that has not infiltrated would follow the existing 

topography to the Cuyahoga River.

Alternative 2 would also includes a Class 1 trail and trail bridge that would connect the east edge 

of the proposed parking area at the Rockside Boarding Area directly to the Lock 39 Trailhead by 

spanning the Cuyahoga River.  Beginning at the edge of the proposed parking area expansion of 

the Rockside Boarding Area, a new trail, constructed of earthen embankment, would rise 

approximately 8 feet (to elevation 611.0) over a distance of 180 feet, at a grade not exceeding 

5%, to the west abutment of the proposed trail bridge.  The trail approach would be 8 feet wide 

with 2-foot wide grassed shoulders, and 2H:1V grassed side slopes.  The trail surface would be 

composed of stone dust except where the slope is greater than 4%.  In these areas, the surface 

would be composed of asphalt in order to avoid the potential for erosion. The trail bridge would 

have a clear span of 240 feet, spanning the floodway, a level deck (elevation 611.0) with clear 

inside width of 10 feet, and a structure depth of approximately 3 feet.  From the east abutment, 

the trail (with typical section similar to the west approach) would continue east and rise another 2 

feet over 165 feet to elevation 613.0 at the junction of the existing trails that connect the Lock 39 

Trailhead parking area to the Towpath Trail.    

 Longer trains are being used than those envisioned when the existing timber platform was 

originally conceived and constructed in the mid-1990’s.  An unintended consequence of the 

current location of the platform and the longer trains is that trains that are boarding passengers at 
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Rockside Station occasionally block the existing vehicular crossing at Old Rockside Road (just 

north of the Rockside Station).  The alternative therefore includes installation of another 120 feet 

of timber platform to eliminate the need for trains to block the crossing when they are boarding.

This extension would span an existing wide and float drainage ditch adjacent to the tracks in the 

same manner as the existing platform area. 

The Rockside Station Boarding Area Parking Expansion and Class 1 Connector Trail and Bridge 

from Lock 39 Trailhead is judged to be a Class I Action under DO 77-2 because it involves 

construction of man-made features that will perpetuate occupancy of the floodplain, and may 

potentially result in impacts to natural floodplain values. 

1.2 Site Description 

The Rockside Boarding Area site is located between the left bank of the Cuyahoga River and 

the Valley Railway, just south of Rockside Road.  Access to the site is by means of a 20 foot 

wide paved access road, located adjacent to the left bank of the river.  The access roadway 

passes under the Rockside Road bridge over the Cuyahoga River, and intersects with Old 

Rockside Road, located approximately 450 feet north of the north end of the parking area.  The 

existing boarding area site includes approximately 75,235 square feet (1.7 acres) of gravel 

parking area, an open air station/waiting area with canopy located adjacent to the tracks, and 

walkways connecting the west edge of the parking lot, the station and boarding platform.  The 

east edge of the parking area is located between 10 and 40 feet from the top of bank of the 

Cuyahoga River (Photo 3).  

Lock 39 is located on the east side of the Cuyahoga River and is one of 44 locks along the Ohio 

& Erie Canal that lifted canal boats 395 feet in elevation between Cleveland and Akron. In 

operation from 1827 to 1913, this lock raised or lowered a canal boat about 9 feet. It is now the 

site of a trailhead for the multi-purpose “Towpath Trail,” which follows the historic route of the 

Ohio & Erie Canal for 20 miles and serves as the major trail through CVNP.  The trail continues 

to the north and is operated by Cleveland Metroparks.  The Lock 39 parking facility has a 

capacity for 42 cars. 

1.3 Alternatives Considered 

The EA identified other alternatives that were considered but rejected.  These included: 

1.3.1 Use of Selected Green Techniques For Entire Parking Area. While some green 

techniques, such as stabilized turf, are included as part of Alternative 2, other green techniques 

and applications of green techniques to the entire parking area were considered but rejected. 

Using grass-pavers or open grass fields for parking was considered for the entire parking area.

The special events occur into the early winter months and would require snow removal and use 

during inclement times of the year.  Grass-pavers would be damaged by snowplows and the use 

of open grass fields would create muddy conditions during inclement weather. Semi-permeable 

pavement was also considered.   The soils on the site are clay with poor permeability.  A semi-

permeable pavement would therefore require excavation of several feet of the clay base soil and 
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replacement with a permeable subbase.  Such excavation was considered undue expense and 

disruption to the site.

1.3.2 Manage Existing Lot to Increase Capacity.  Rather than adding parking capacity, the 

existing parking facility would be managed during higher usage to provide additional capacity.

A “church parking lot” or “ferry approach” could be utilized for this purpose.  It would require 

that individuals be present to help people park cars at the existing facility in lines, bumper-to-

bumper, leaving lanes open for access and emergency vehicles. In this way, more cars could be 

packed into the same space.  Although, this would provide more capacity for the existing parking 

area, it would also be confusing to the average visitor.  Also, it would require that everyone 

arrive and leave at the same time since vehicles would be blocking each other in.  However, 

different train programs leave on the same train but return at different times (See Train Schedule 

in Appendix F).  It would also be difficult to incorporate those who may use the area as Lock 39 

Trailhead overflow parking at the same time.  The approach would also place additional logistics 

and manpower burdens on the CVSR, which has a limited number of staff and volunteers. It 

should be noted however, that this approach could work for special events where no other trips 

are being scheduled.  Such techniques could still be used for such events in conjunction with 

either alternative. 

1.3.3 Use of Overflow Parking.  The nearest parking areas to the Rockside Boarding Area are 

the Lock 39 Trailhead parking area which has 42 parking spaces (located .5 miles away), and the 

Canal Visitor’s Center, which has 89 parking spaces (located 2.25 miles away).  These lots are 

often filled to capacity for their own uses, and would offer little in the way of overflow parking 

for the Rockside Boarding Area (as stated earlier, the Rockside Boarding Area is currently being 

used as overflow parking for the Lock 39 Trailhead parking).  Furthermore, those using the 

railway are prepared to ride and not walk, and the trains run on a schedule.  Neither of these 

areas is within easy walking distance of the Rockside Boarding Area.  Those arriving later are 

the ones who would need to use overflow parking.  They would therefore not have the extra time 

to walk to the station to catch the train. If the spaces in potential overflow areas were available at 

the time needed for the Rockside Boarding Area, shuttles would therefore be necessary to utilize 

them (see Section 1.3.4). 

1.3.4 Use of Shuttles.  There are no large lots in CVNP that are adequate to stage shuttle 

service.  Arrangements could be made with facilities in nearby Valley View or Independence for 

parking space, and busses could be used to shuttle people to the boarding area.  This type parking 

has been and would still be considered for special events that exceed the capacity of the 

Rockside Boarding Area parking lot.  It requires a too much coordination and expense to be 

utilized on a regular, daily basis.  Also, it does nothing to improve the surface, access, lighting, 

drainage or safety.  It also does not address the overflow parking for the Lock 39 Trailhead. 

1.3.5 Use of Other Boarding Areas.  When the capacity of the parking lot is exceed, visitors 

would use other boarding areas. This would not be feasible for many schedules and special 

events because everyone boards at one location and the program begins.  For other events, the 

last ones to the parking area, who would need an alternative boarding location, would likely not 

have enough time to travel to the next boarding area ahead of the train. 
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1.3.6 Expansion of Parking Area(s) in Other Locations.  The location of the Rockside Boarding 

area and Lock 39 Trailhead precludes the expansion of parking facilities in other locations.  Any 

expansion needs to serve those facilities.  The Rockside Boarding Area is constrained to the 

north by Rockside Road and a drainage swale that serves it.  It is constrained to the east by the 

Cuyahoga River and the river’s floodway.  It is constrained to the west by the railroad and a gas 

line that runs parallel to it, along the east side of the tracks.  The Lock 39 Trailhead parking is 

constrained to the west and south by the Cuyahoga River and the river’s floodway, to the north 

by Rockside Road, and to the east by the Towpath Trail and the canal.

1.3.7 Alternative 1 - No Action.  The existing gravel parking area would be retained, 

maintained and utilized as it currently is.  This does not meet the purpose and need for the 

project.

1.4 Flooding, Floodplain Values and Floodplain Processes 

Flooding information used to perform this evaluation was drawn from the following sources: 

1. U.S. Department of Housing and Urban Development, Flood Insurance Study, City of 

Independence, Ohio, Cuyahoga County, July 19, 2001(Revised) and HEC-RAS model. 

(Used to develop the water surface profiles, flooding limits, and includes modifications to 

determine the hydraulic effects of the proposed connector trail and river bridge.) 

2. USGS Gauging Station 04208000 (72 years of record), Cuyahoga River at Independence, 

OH, located 240 feet downstream of Old Rockside Road, and approximately 600 feet 

downstream of the site. 

3. Conditions Report and Alternatives Evaluation: Riverbank Stabilization at Station 

515+00, Bergmann Associates and FIScH Engineering, March 31, 2001. 

4. Programmatic Environmental Assessment for Riverbank Management of the Cuyahoga 

River, Cuyahoga Valley National Park; National Park Service, Bergmann Associates, 

FIScH Engineering, May 2003. 

5. Field survey and mapping of the project area prepared by Bergmann Associates, dated 

May 2004 (under Task Order 32).  This information was used to develop the parking area 

layout, connector trail and river bridge alignment and to model the effects of these 

changes in HEC-RAS. 

Flooding of the site occurs when the Cuyahoga River overtops its banks.  Most of the site is 

located within the 100-year floodplain, and the access drive is located within the floodway.  The 

river is approximately 100 feet wide at this location and has a sinuosity of 1.15.   

West of the river, the banks are 10 feet high, steep, and non-vegetated with the exception of 

willow and sycamore trees that are interspersed along the banks (Photos 1 and 2).  Portions of 

the bank are naturally armored as a result of fluvial erosion and sorting (Photos 1 and 2).  Photos 

3 through 6 provide views of the existing riparian buffer, the existing parking area, a vernal pool 
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located to the south of the site and a view of the east bank of the river from the west bank, 

respectively.  The floodplain is sloped between 1% and 4% towards the river.  Other than the 

parking area, the floodplain consists of overgrown pasture, a drainage channel along the south 

side of Rockside Road, and seven wetlands (totaling 1.14 acres).  A forested wetland with some 

vernal pools, located further to the south, will not be disturbed by the alternative being 

considered.  In summary, the floodplain west of the river provides off-channel storage for 

Cuyahoga River flooding, however, the site exhibits rather low quality habitat and low quality 

floodplain values, primarily due to its existing use as a parking area and due to previous 

disturbance of the overall site.   

The floodplain east of the river is significantly narrower due to high ground (above elevation 

610) upon which the Lock 39 Trailhead parking lot is located.  Most of this portion of the 

floodplain is covered with successional floodplain woods.  Common species include 

cottonwood, box elder, Japanese knotweed and garlic mustard.  The land between the floodplain 

and the Lock 39 Trailhead parking area is steeply sloped.  There is one low quality wetland 

(0.01 acres) located near the Lot 39 Trailhead parking lot. 

Photos 7, 8 and 9 show the approximate location of the proposed pedestrian bridge crossing 

from the east side, the Lock 39 Trailhead parking lot, and the eastern terminus of the proposed 

east approach trail, respectively. 

1.5 Affected Wetlands 

Many wetland areas exist in CVNP.  A park-wide wetland inventory indicates that more than 

1,200 wetland areas encompassing approximately 1,700 acres exist in CVNP (Davey Resource 

Group, 2001).  Most CVNP wetlands are small, with only 190 greater than an acre in size and 

only 35 greater than 10 acres in size. Additional small wetlands may yet remain undetected. 

Wetland types found in the Park include marshes, wet meadows, scrub/shrub wetlands and 

forested wetlands. Small emergent wetlands occurring in isolated depressions fed by surface 

water are most common. Small wetlands are also often found at the head of small, intermittent 

drainageways, adjacent to ponds or as hillside seeps where groundwater flows out of a hillside. 

Many wetlands are partially or completely forested or include a shrub component. The largest 

wetlands are located within the Cuyahoga River floodplain and include emergent, shrub, and 

forested areas. All ponds except one (Oxbow) are human-made (i.e., artificial), with many 

originally created to serve as small farm ponds. Long-abandoned ponds usually have reverted to 

a more natural state and now have wetland characteristics. Such ponds are treated as natural 

wetlands, assigned protective buffers and managed for natural resource values.   

The CVNP inventory described above may be considered an “enhanced inventory” as described 

in Section 5.1 of Procedural Manual #77-1.  The inventory does not show any wetlands in the 

study area.  It does show a large wetland, Wetland Number 1140, just south of the site. 

Wetlands on the 11.45-acre site were delineated and surveyed on June 20, 2005 by the Davey 

Resource Group (see Appendix D, Wetlands Delineation Report).  The delineations were made 

utilizing the routine on-site determination method as published in the Corps of Engineers 



 E-8 November 2006 

Wetlands Delineation Manual (United States Army Engineer Waterways Experiment Station 

Environmental Laboratory, 1987).  In addition, the methodology incorporated the procedures 

used by the NPS, the U.S. Fish and Wildlife Service system, Classification of Wetlands and 

Deepwater Habitats of the United States (Cowardin et al, 1979).

Seven wetland areas were mapped on the site as shown on Appendix M of the Wetlands 

Delineation Report (Appendix D).  The areas of each wetland are shown on Table 4-1.  Wetlands 

B, C, D and E are located on top of fill within slight depressions and areas of tire rutting and soil 

compaction.  Wetlands B and G are dominated by the common reed (Phragmites australis), a 

non-native invasive species.  Because of these characteristics, all of the wetlands identified on 

the site are rated by the Ohio Rapid Assessment Method (ORAM)
1
 and placed in the Category 1 

classification.  Category 1 wetlands are the lowest quality wetlands. Wetlands A and F are 

palustrine forested wetlands.  Wetland A is typical of small, roadside disturbed wetlands that are 

found along ditches and small streams and represents a recovered ecological state from past 

disturbances.  Wetland F is the only wetland not likely to be regulated by the U. S. Army Corps 

of Engineers (USACE). 

 Table E-1.  Wetlands Delineated on the Site. 

Wetlands Cowardin Type Wetland Type 
ORAM

Category 

Area

(Acres) 

A Palustrine forested USACE Jurisdictional  2 0.18 

B Palustrine emergent USACE Jurisdictional 1 0.30 

C Palustrine emergent USACE Jurisdictional 1 0.21 

D Palustrine emergent USACE Jurisdictional 1 0.07 

E Palustrine emergent USACE Jurisdictional 1 0.03 

F Palustrine forested Cowardin only Modified 2 0.35 

G Palustrine emergent USACE Jurisdictional 1 0.01 

Total    1.15 

                                                          
1 The ORAM is a wetlands evaluation method developed and used by the Ohio EPA. 
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2.0 JUSTIFICATION FOR USE OF THE FLOODPLAIN 

2.1 Why Proposed Action Must be Located in the Floodplain 

The proposed action is an expansion of an existing facility already located within the floodplain 

with a trail connection over the river to the Towpath Trail.  Whether or not the parking area is 

expanded, or just improved, the Valley Railway, the open-air station/waiting area with canopy 

located adjacent to the tracks, electrical service, the station and the boarding platform will remain in 

the floodplain.   

The Rockside Boarding Area exists to provide access for the public to the Valley Railway, which 

is one of the primary cultural resources and recreational opportunities provided by CVNP.  The 

need for the project is to increase the parking capacity for the Rockside Boarding Area and for 

the Lock 39 Trailhead, and to improve the visitor experience at these facilities. The expansion of 

parking capacity at the Rockside Boarding Area is needed to serve present and future excursions, 

special events passenger trains and overflow parking for increasing use of the Lock 39 Trailhead 

parking area. Improvements of visitor experience at these facilities include lighting for use 

during night operations; a way to load longer trains without interfering with local traffic on Old 

Rockside Road; and safer transportation from the Rockside Boarding Area to the Towpath Trail 

for Lock 39 Trailhead overflow parkers. 

The purpose of this project is to fulfill one of the purposes in Section 1 of PL 93-555, the 1974 

enabling legislation for CVNP, for: 

. . . preserving and protecting for public use and enjoyment the historic, scenic, 

natural, and recreational values of the Cuyahoga River and adjacent lands in the 
Cuyahoga Valley. . .

It also fulfills one of the purposes of the NPS Organic Act (see Section 1.4) where the overall 

mission for areas managed by the NPS is to:  

… promote and regulate the use of the Federal areas known as national parks ,… 

and to provide for the enjoyment of the same in such manner and by such means 

as will leave them unimpaired for the enjoyment of future generations. 

Increasing the parking capacity for the Rockside Boarding Area and for the Lock 39 Trailhead, 

and improving the visitor experience at these facilities will promote the public use and 

enjoyment of the Valley Railway, the Towpath Trail and other CVNP resources.  There is also an 

opportunity to provide a multi-modal transportation link in bringing together transportation by 

train, automobile, bicycle and pedestrians. 
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2.2 Investigation of Alternative Sites 

The Environmental Assessment for Rockside Station Boarding Area Parking Expansion and Class 1 

Connector Trail From Lock 39 Trailhead, Cuyahoga Valley National Park, August 2005, prepared 

by the National Park Service and Bergmann Associates examined a full range of alternatives, based 

on the purpose and need.  This SOF is an appendix to the EA.  There are no alternatives in 

alternative locations outside the floodplain that could fulfill the purpose and need for the project. 
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3.0      SITE-SPECIFIC FLOOD RISK 

3.1 Increased Risk From Expansion and Use of Rockside Road Boarding Area Parking 

Area and Access Drive 

3.1.1 Recurrence Interval of Flooding 

A range of recurrence interval flooding was evaluated with HEC-RAS using flows obtained 

primarily from previous studies.  In addition, Gumbel and Log Pearson III analyses were performed 

using the annual peak series from the gaging station (Figure 1) to obtain the 2.33- and 5-year 

recurrence interval flood peaks.  The Gumbel results provided a better match for the lower 

recurrence interval events and thus were used in the analysis.   The results of the analysis in terms of 

flooding depths and velocities in the existing parking area and access drive are summarized in Table 

E-2.  Table E-2 shows that flooding of the parking lot occurs for storms with 5-year recurrence 

interval and greater. For the 500-year event, the lot floods to a depth of 9.5 feet.  Table E-2 shows 

that flooding of the access drive, which has a minimum elevation 2 feet lower than the parking lot, 

occurs for storms with 2.33-year recurrence interval and greater.  During the 500-year event, the 

access drive floods to a depth of 11.1 feet.

Table E-2. Rockside Road Boarding Area, Summary of Floodplain Information. 

Flood
Event 

Flood
Frequency 

(return period 
in yrs.) 

Peak
Flow 
(cfs) 

Vel.Ch.
(fps) 

Vel. Left
(ft/sec)

Peak
Elevation 
(ft., MSL) 

Water depth in Parking 
Lot /  Access Drive

1

Median N/A 510 0.6 n/a 592.3 0 / 0 

Average N/A 900 0.9 n/a 3.1 0 / 0 

Annual Flood 1 3,500 2.3 n/a 596.6 0 / 0 

Dominant 1.5 6,300 3.0 n/a 599.6 0 / 0 

2.33 - year 2.33 9,450 3.4 0.8 602.1 0 to 0.1 feet / up to 2.1 feet 

5 - year 5 12,000 3.5 0.9 603.8 0 to 0.8 ft. / up to 3.8 feet 

10 - year 10 14,300 3.3 1.0 605.5 0 to 3.5 ft. / up to 5.5 feet 

50 - year 50 19,500 3.1 1.2 606.2 1.0 to 4.2 ft. / up to 6.2 feet 

100 - year 100 21,900 2.9 1.2 609.2 4.0 to 7.2ft. / up to 9.2 feet 

500 - year 500 27,800 2.7 1.3 611.6 6.4 to 9.6 ft. / up to 11.6 feet
1
Parking lot minimum elevation = 602 / Access Drive minimum elevation = 600 

Notes: Hydraulic data is based on the following:  
 USGS Gaging Station 0408000, Cuyahoga River at Independence, OH, located 

approximately  600 feet downstream of the site. 
 City of Independence, OH Flood Insurance Study, July 19, 2001 (for 10, 50, 100 & 500 yr. 
 Conditions Report and Alternatives Evaluation – Riverbank Stabilization at Station 515+00, 

Bergmann Associates, March 30, 2001. 
 Gumbel flood flow frequency analysis of annual peaks (73) to obtain 5-year, 2.33-year.           
 Data presented in Table E-2 is obtained at Station 69552 of the HEC-RAS model. 

          

Table E-2 also shows the average channel and left overbank velocities for all flood events.  

Although average velocities in the left overbank (where the parking lot and access drive are located) 

range from 0 to 1.3 ft./sec., velocities nearer to the edge of main channel will be closer  to the 
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average main channel velocities.  The main channel velocities range from 0.6 fps for the median 

discharge to 3.5 fps for the 5-year discharge. 

The time required for flooding to occur varies depending upon the flood event.  Discharge 

hydrographs from the gaging station records (Figure 2) provide an indication of the rate of 

change of flow with time.  Figure 2 shows a one-year history of the fluctuation in daily mean 

discharge at the gage.  Figure 3 shows the stage vs. discharge history for a one-month period.  

The slopes of the rising limbs of the individual stage hydrographs shown in Figure 3, 

indicating the rate of rise in the water surface, are close to being consistent from storm event 

to storm event.  Figures 4 and 5 show the stage and discharge hydrographs for the May 31, 

2003 flood event.  The gage base elevation is 583.57.  During this event, water level at the 

gage rose 8.5 feet in just under 9 hours, or approximately 1.0 feet per hour.  This rate of rise 

is representative of region-wide precipitation.  The rate of rise could be greater with 

snowmelt or thunderstorm conditions.  Evacuation of the site can only be made via the access 

road that leads from the parking area to Old Rockside Road.  The access road will become 

impassible prior the parking lot being flooded.

The fluvial geomorphology of the Cuyahoga River has been studied most recently as part of the 

Programmatic Environmental Assessment for Riverbank Management.  The Cuyahoga River 

within the CVNP exhibits characteristics of a Rosgen C5 stream, which have a high potential for 

bank erosion (Photo 2).  Typical bank failure mechanisms include erosion at the toe of the 

channel bank combined with translational failures of the upper bank.  The study reach within 

which the Rockside Boarding Area is located, has an average channel slope of 4.9 ft./mi. and an 

average sinuosity of 1.3.  In the immediate vicinity of the site the sinuosity is 1.15.  Historic 

aerial photography from 1969 and 1999, used in connection with the Programmatic 

Environmental Assessment, shows that the left channel bank has remained relatively stable over 

the past 30 years. Portions of the river bank in close proximity to park resources or that exhibit 

significant bank loss, are regularly monitored by NPS staff.  This area has not been included in 

the riverbank monitoring program, indicating that it is has not been found to be a significant risk 

to Park resources. 

3.1.2 Flood Mitigation Plans 

The preferred alternative will include measures to reduce hazards to human life and property, 

while minimizing impacts to the natural resources of the floodplain.

3.1.3 Operational Measures

The preferred alternative involves not only the expansion of an existing parking lot, but also new 

paving and other improvements such as lighting.  This represents an increased investment of 

both government and personal property (privately owned vehicles) in a location that is subject to 

flooding risks.  In addition, there is an increased risk to human life associated with the increase 

in parking spaces.  To reduce the risk to human life and personal property damage, use of the 
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Rockside Boarding Area will be suspended whenever the Independence gage height exceeds 8.5 

feet and is rising.
2

Establishment of the 8.5 foot gage height is based on the following: 

Initiation of access road flooding = 600.0 feet, MSL 

Freeboard (safety factor)  = 2.0 feet 

Rate of river rise (from hydrographs) =  1.0 feet / hour 

Special train events trip duration = 4 hours 

River rise + Freeboard  = 6.0 feet 

Max. water elevation at start of event =  594.0 feet, MSL 

Independence gage datum  = 583.57 feet, MSL 

Max. gage height at start of event =  10.43 feet, say 10.5 feet 

3.2 Increased Risk From Trail Bridge and Approaches

3.2.1 Hydraulic Analysis of Trail Bridge

The FIS based HEC-RAS model was used with modifications that included adjustment of 

effective flow areas, and addition of new topography from the May 2004 site survey and 

mapping to assess the impacts of the proposed connector trail approaches and bridge.  The 

existing ground surface above normal river level was determined using the May 2004 

topography, and the below water portion was established using HEC-RAS interpolated cross 

sections.

The trail bridge and approaches were modeled into HEC-RAS using the layout presented in 

Exhibit 3.  The trail bridge and approaches were projected normal to the cross section (see 

Figures 6 and 7).  HEC-RAS was then run for existing and proposed conditions for a range of 

flows and the results are presented in Table E-3.  Table E-3 shows that for the 5-year return 

period flood and lower, the proposed bridge has no effect on flood levels.  For the 50 through 

500-year floods, however, the maximum rise in water surface elevation is 0.1 feet.  The peak 

water surface elevation for the 50, 100 and 500-year events will exceed the low chord elevation, 

possibly causing woody debris to be snagged by the bridge.  Since the west approach 

embankment touches down quickly to match existing ground, the bridge is “perched,” allowing a 

significant percentage of the flow to be conveyed in the left overbank. 

Average velocities in the left overbank and main channel will increase slightly as shown in Table 

E-3, however, these velocities are not significant enough to cause any erosion of the proposed 

parking lot surface or of the channel banks. 

                                                          
2 Real time gage height at the Independence gage can be monitored by the NPS and Scenic Valley Railway at 

http://waterdata.usgs.gov/nwis/uv/?site_no=04208000&agency_cd=USGS
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3.2.2 Evaluation of Flooding Risk 

The risk associated with construction of the connector trail approaches and pedestrian bridge 

primarily involves the increase in water surface elevation upstream of the trail bridge, and to a 

lesser extent, the increases in velocities in the vicinity of the bridge. 

The maximum rise in water surface elevation for the 50- through 500-year floods is 0.1 feet.  

This rise diminishes to approximately 0.0 at a distance of 800 feet upstream of the bridge.  

National Flood Insurance Program (NFIP) regulations require that the maximum rise in water 

surface elevation for the base (100-year) flood not exceed 1.0 feet, so the proposed bridge 

complies with this requirement.  The backwater from the proposed pedestrian bridge extends 800 

feet upstream, however this portion of the floodplain has no structures. 

3.2.3 Scour Design Recommendations for Pedestrian Bridge 

In addition to compliance with the NFIP requirements utilization was made of highway bridge 

standards of the Ohio Department of Transportation (ODOT), contained in their Bridge Design 

Manual, Section 200.  Section 203.3 of the Bridge Design Manual pertains to scour, and is 

intended to assure that the foundations of highway bridges are designed in compliance with 

Federal Highway Administration (FHWA) and ODOT bridge scour guidelines.  Section 203.3 

requires that: 

Bridge abutments be protected with rock channel protection underlain by a filter (either 6: 

crushed aggregate or appropriate geotextile).  For this bridge, where the channel velocity is 

less than 8 feet/section for all flood conditions analyzed, a 2 foot thick layer of Type “C” 

stone would be adequate. 

Substructures for bridges over waterways be supported by piling or drilled shaft foundations 

unless the footings can be founded on bedrock. 

Scour calculations for bridges not supported on shale or bedrock should be performed in 

accordance with HEC-18.  Such an analysis was performed for the 100- and 500-year floods 

and for a summary of the scour components provided in Table E-4.  The calculations are 

provided in the Exhibits Section at the end of this report. 

Soil bearing conditions may also require that drilled shafts or piles be used to support the 

bridge foundations.  The decision to use a deep spread footing that extends below the total 

estimated scour depth, or to support the bridge foundations or piles or drilled shafts, will be 

made based on the results of a geotechnical drilling investigation. 
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Table E-4. Scour Depths Summary Table 

1 Percent Chance (100-year Flood) 

Element Long-term (ft) Contraction (ft) Local (ft) Total (ft) 

Left Abutment 0.0 2.5 7.3 9.8 

Right Abutment 0.0 2.5 5.6 8.1 

0.2 Percent Chance (500-year Flood) 

Element Long-term (ft) Contraction (ft) Local (ft) Total (ft) 

Left Abutment 0.0 0.0 8.5 8.5 

Right Abutment 0.0 0.0 5.6 5.6 

3.4 Facility Improvements and Environmental Mitigation Measures 

The structures and facilities associated with the Rockside Boarding Area and the trail connector 

bridge and approaches will be designed to be consistent with the intent of the standards and 

criteria of the National Flood Insurance Program (44 CFR Part 60).  To comply with the intent of 

these regulations, all new construction and substantial improvements will: 

Be designed (or modified) and adequately anchored to prevent floatation, collapse, or 

lateral movement of the structure resulting from hydrodynamic and hydrostatic loads, 

including the effects of buoyancy; [44 CFR Part 60.3(a) (3) (i)] 

Be constructed with materials resistant to flood damage; [44 CFR Part 60.3(a) (3) (ii)] 

Be constructed by methods and practices that minimize flood damages; [44 CFR Part 

60.3(a) (3) (iii)]; 

Be constructed with electrical, and other services facilities that are designed and/or 

located so as to prevent water from entering or accumulating within the components 

during conditions of flooding. [44 CFR Part 60.3(a) (3) (iv)] 

Prohibit encroachments, including fill, new construction, substantial improvements, and 

other development within the adopted regulatory floodway (the Preferred Alternative will 

remove approximately 5,300 square feet of the existing parking area from the floodway). 

[44 CFR Part 60.3(d) (3)];

Not increase the base (100-year) flood elevation by more than 1.0 feet 44CFR Part 60.3 

(c) (13) ; and 
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Require that the minimum setback of the parking lot from the edge of the riverbank be 

increased from 10 to 30 feet, to allow the development of a vegetative buffer zone (Photo 

4).  Within this buffer, deep rooting trees will be planted at the top of bank, and posts 

(cottonwood and willow) will be driven between the top of bank and the water surface of 

the median discharge to ensure the long-term stabilization of the riverbank and develop a 

healthier riparian corridor. [44 CFR Part 60.5 (b) (2)] 
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4.0 WETLANDS 

4.1 Impacts  

In planning for specific site work, Procedural Manual #77-1 requires that onsite evaluations be conducted.   

Wetlands on the 11.45-acre site were delineated and surveyed on June 20, 2005 by Davey Resource 

Group.

Areas of potential impact were identified for each of the alternatives as shown on Table E-3. 

Table E-3.  Direct Impacts on Wetlands (in Acres). 

Wetland
Total Area 

(Acres)  

ORAM

Category

Alternative

1

Alternative

2

A 0.18 2 0 0 

B 0.30 1 0 0.30 

C 0.21 1 0 0.21 

D 0.07 1 0 0 

E 1.03 1 0 0 

F 0.35 Modified 2 0 0 

G 0.01 1 0 0 

Total 1.15 -- 0 0.51 

Under Alternative 2, the preferred alternative, there would be a total of 0.51 acres of impact to 

Wetlands B and C as shown on Drawing E-1 and enumerated in Table E-3.  The area in Wetland 

B that is now shown to be covered by the proposed parking area would be removed in the 

construction process.  The portion of Wetland C that is not shown under the stabilized turf would 

be disturbed during construction and what may remain of it would receive the stormwater runoff 

from the parking area, causing permanent impact.  These wetland areas fall into Ohio EPA 

Category 1. The Wetland Delineation Report (Davey Resource Group, 2005) states that Wetland 

B is dominated by the common reed (Phragmites australis), a non-native, aggressively invasive 

species.  Wetland C is a small palustrine emergent wetland with borderline hydric soils. Wetland 

C was formed in disturbed soils that appear to be low in organic matter as evidenced by weak 

plant growth, and are typical of wet meadow habitat that forms on disturbed soils.   

4.2 Impact on Alternatives Considered 

Table E-3 shows the potential impacts to the delineated wetlands for Alternative 1 - No Action. 

4.3 Justification for Adverse Wetland Impacts     

The two impacted wetlands fall into ORAM Category 1, the lowest quality wetlands.  These 

wetlands are classified as Category 1 because of previous disturbance of the site and the presence 

of non-native, invasive species.  The wetlands have formed on top of fill within slight 

depressions and areas of tier rutting and soil compaction.   

Because of their low quality, the loss of any or all of these wetlands would not be significant.  

The loss of Wetland A may be more beneficial to surrounding wetlands because this area is 
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dominated completely by the aggressively invasive common reed (Phragmites australis).  Also, 

the preferred alternative was designed to move the parking area out of the floodway area and 

increases the buffer area between the parking area and the river.  The establishment of the 

riparian buffer in this area will contribute to the quality of the riverine wetland along the edges of 

the Cuyahoga River. 

4.4 Proposed Compensation 

According to Procedural Manual #77-1, compensation would be required for the wetland impacts 

since they are more than 0.1 acres.  The manual provides that wetland compensation should be in 

the form of restoring wetland functions in degraded or former wetland habitats on NPS lands.  

Because of their low quality and domination of one by the common reed, the impacted wetland 

areas provide minimal beneficial wetland functions.  Categories of the functions include 

sediment /toxicant retention and minimal flood storage. 

To the south of the parking area is a forested wetland with some vernal pools that will not be 

affected by the project (see Figure 8 and Photo 5).  This area includes debris piles covering an 

area of approximately 0.25 acres.  It is proposed to restore this area by removing the debris piles 

as partial compensation for the removal of wetland areas under this alternative.  Design would 

include consideration for protection of the existing wetland area during removal of the debris 

piles. This restoration of the vernal pools would add the function of wildlife habitat to those of 

sediment /toxicant retention and flood storage.  Vernal pools are necessary for some species of 

amphibians and reptiles.   

Additional compensation is proposed in the form of enhancement to a nearby Ohio Department 

of Transportation (ODOT) wetland mitigation site (see Figure 8).  The ODOT is restoring a 

wetland for a nearby bridge replacement project on Interstate 271.  It is scheduled for completion 

by May 2007.  Areas immediately adjacent to this site are composed of a monoculture of the 

aggressively invasive common reed (Phragmites australis).  The CVNP enhancement would 

include treatment of this infestation on 3.0 acres located adjacent and south of the ODOT 

mitigation project and would involve restoring native plant communities, planting native woody 

plants, and the control of the harmful non-native exotics.  The Phragmites monoculture would be 

restored to a wet sedge meadow habitat.  Other areas of the Phragmites monoculture along the 

east side of the ODOT mitigation site will be treated as part of the ODOT mitigation. 

The proposed compensation for the 0.51 acres of wetland impact will therefore include 0.25 

acres of restoration in the vernal pool area.  Compensation for the remaining 0.26 will be 

compensated with the enhancement of 3.0 acres of an area of a Phragmites monoculture for an 

enhancement ratio of 12:1.   The funding for this compensation will be included in the funding 

for the subject project, which has not yet been determined.  
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5.0 Summary 

The preferred alternative will increase the monetary investment and the risk to both human life 

and property due to its location within the floodplain.  However, the proposed mitigation 

measures will reduce this risk, provide compliance with the applicable provisions of 44 CFR Part 

60, and restore and preserve some existing floodplain values. 

Because of the proximity of the wetlands to the parking area, it is not possible to totally avoid 

impacts to wetlands.  The preferred Alternative provides additional needed riparian buffer, while 

impacting 0.51 acres of Category 1 wetlands.  This impact may be mitigated on nearby sites by 

the restoration of 0.25 acres in an existing forested wetland/vernal pool area.  The remaining 0.26 

acres will be compensated with the enhancement of 3.0 acres by treatment of a monoculture of 

Phragmites australis adjacent to a nearby ODOT wetland mitigation site for an enhancement 

ratio of 12:1. 
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FIGURES



Figure 1: Annual Peak Discharges (cfs) 

Figure 2: Daily Mean Discharge - June 5, 2002 to June 4, 2003 



Figure 3: Stage vs. Discharge History - May 5 to June 5, 2003 



Figure 4: Stage Hydrograph - May 31, 2003 Flood Event 

Figure 5: Discharge Hydrograph – May 31, 2003 Flood Event 



Figure 6: Existing Cross Section at Proposed Trail Bridge 
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Figure 7: Proposed Cross Section at Proposed Trail Bridge 
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PHOTOGRAPHS 



Photo  1 - Cuyahoga River adjacent to existing parking area (looking upstream, parking area to right). 

Photo  2 - Steep, unvegetated bank adjacent to Cuyahoga River, upstream of parking area. 



Photo  3 - Existing buffer between parking area and Cuyahoga River 

Photo  4 – South edge of proposed lot (located where person on the left is standing) 



Photo  5 – Vernal Pool Area to South of Parking Facility

Photo 6  Proposed Pedestrian Crossing near Northeast Corner of Existing Parking Area Looking East 



Photo 7  Proposed Pedestrian Crossing East Side of River Looking West Towards Boarding Area. 

Photo 8 Entrance to Parking Area at Lock 39 Trailhead, Looking South 



Photo 9 South End of Lock 39 Trailhead Parking Area Looking South Towards South Terminus of Proposed 

Connector Trail. 
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DRAWING E-1 
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EXHIBITS

1. Flood Insurance Rate Map 

2. HEC-RAS Output, Cross Sections, Cross Section Location Plan 

3. Bridge Scour Calculations 

4. Detailed Topographic Map with Proposed Connector Trail and Pedestrian Bridge  

(in pocket) 



Exhibit 1 - Flood Insurance Rate Map 





Exhibit 2 - HEC-RAS Output, Cross Sections, Cross Section Location Plan 























































Exhibit 3 - Bridge Scour Calculations 










