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DEPARTMENT OF TRANSPORTATION 
STATE OF GEORGIA 

 
SPECIAL PROVISION 

 
PROJECTS: CSNHS-0009-00(156)(157) HENRY & CLAYTON COUNTIES 

PI Nos. 0009156 & 0009157 
 

Section 107 – Legal Regulations and Responsibility to the Public 
________________________________________________________________________ 
 
Add the following to Subsection 107.23: 
 

G. Protection of Federally Protected Species 
 

The following conditions are intended as a minimum to protect these species and their habitat during any activities that are in 

close proximity to the known location(s) of these species.  When there is a conflict between the General Provisions and the 

Special Provisions, these Special Provisions will govern the work. 

1. The Contractor shall advise all project personnel employed on this Project about the potential presence and appearance 

of the federally protected barn swallow (Hirundo rustica), cliff swallow (Petrochelidon pyrrhonota), eastern phoebe 

(Sayornis phoebe), and the state protected Altamaha shiner (Cyprinella xaenura).  Migratory bird nests were observed 

within the box culverts where they cross the project corridor at Camp Creek (Stream 1), Birch Creek (Stream 2), Stream 

3, Crittle Creek (Stream 12 and Stream 12g), Stream 12l, Walnut Creek (Stream 13), Pates Creek (Stream 16), Rum 

Creek (Stream 21), Reeves Creek (Stream 23), Stream 23c, Panther Creek (Stream 27l), and Stream 27n.  Altamaha 

shiner has been found in Stream 16 (Pates Creek), and suitable habitat has been identified in Stream 13 (Walnut Creek), 

Stream 21 (Rum Creek), Stream 23 (Reeves Creek), Stream 23f, and Stream 27v (Tar Creek).  All personnel shall be 

advised that there are civil and criminal penalties for harassing, harming, pursuing, hunting, shooting, wounding, killing, 

capturing, or collecting these species in knowing violation of the Migratory Bird Treaty Act of 1918.  The law protects 

adults, fledglings, nestlings, eggs, and active nests.  The Altamaha shiner is protected in the State of Georgia under the 

Georgia Endangered Wildlife Act of 1973.  Pictures and habitat information will be provided to the Contractor at the 

preconstruction conference and shall be posted in a conspicuous location in the project field office until such time that 

Final Acceptance of the project is made. 

2. Any construction activity that would disturb the underside of bridges at approximate STA 671+00 (Mt. Carmel Road 

Bridge over I-75) and STA 949+30 (Flippen Road over I-75) shall take place outside of the breeding and nesting season 

of phoebes and swallows, which begins April 1 and extends through August 31, unless exclusionary barriers are put in 

place to prevent birds from nesting.  Any construction activity that would extend or replace box culverts at approximate 

STA 640+00 to 647+50 (Stream 2), 647+00  to 648+75 (Stream 3), 688+00 to 692+00 (Stream 12), 697+52 to 697+63 

(Stream 12l), 742+50 to 745+00 (Stream 13), 864+14 to 866+00 (Stream 16), and 1039+00 to 5056+20 (Stream 23), and 

shall take place outside of the breeding and nesting season of phoebes and swallows, which begins April 1 and extends 

through August 31, unless exclusionary barriers are put in place to prevent birds from nesting.  For bridges, exclusionary 

barriers may be netting made of plastic, canvas or other materials proposed by the Contractor and approved by the 

Project Engineer prior to installation.  For box culverts, exclusionary barriers may be overlapping strips of flexible 

plastic (also called “PVC Strip Doors” or “Strip Curtains”) or an alternate material proposed by the Contractor and 

approved by the Project Engineer prior to installation.  Exclusionary barriers must be installed on the bridges and/or box 

culverts prior to March 1 or after August 31, but in no time in between this period.  Exclusionary barriers are not a 

guaranteed method of preventing migratory birds from nesting beneath bridges and work schedules shall take into 

account the possibility that barriers will not be successful.  If exclusionary barriers are to be used, these steps shall be 

followed: 
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a. The project ecologist shall be notified by phone (404) 631-1100 of the decision to install exclusionary barriers and 

date of the proposed installation prior to the installation of any exclusionary devices.   

b. The structures shall be checked for nests prior to the placement of exclusionary barriers. If nests are present, they 

shall be inspected to ensure that eggs or birds are not present. If the nests are found to be occupied, construction 

activities associated with the structure shall be postponed until after August 31 when the breeding season is 

complete.   

c. For box culvert(s) being replaced, exclusionary barriers shall be installed at both the inlet and outlet openings.  

For any box culvert(s) being extended, exclusionary barriers shall be placed on the opening(s) (inlet and/or outlet) 

where work is taking place.  For bridge(s) being removed, barriers shall be installed along the full length of the 

bridge(s).  In all cases, barriers shall be installed prior to March 1 and left in place until after August 31 or until 

the culvert removal, culvert extension, or bridge demolition is complete.  If the exclusionary netting fails to 

prevent nesting (i.e. birds are able to bypass the barriers and build nests), construction activities associated with 

the structure shall be postponed until after August 31.   

d. During construction activities, exclusionary barriers shall be inspected daily for holes or other defects that impair 

its ability to exclude migratory birds from nesting beneath or within the structure.  Any holes or defects shall be 

repaired immediately.    

e. Entanglement of barn swallows, cliff swallows, and eastern phoebes in exclusionary netting constitutes harm to 

migratory birds.  In the event that entanglement of migratory birds in the netting occurs, the Contractor shall 

report the incident immediately to the Project Engineer who in turn will notify the State Environmental 

Administrator, Georgia Department of Transportation, Office of Environmental Services at (404) 631-1101. 

3. Equipment staging areas and equipment maintenance areas (particularly for oil changes) shall be located at least 200 feet 

from the banks of Streams 13, 16, 21, 23, and 23f to minimize the potential for wash water, petroleum products, or other 

contaminants from construction equipment entering streams.   

4. All disturbed soil, excavation spoil, and stockpiled materials shall be placed at least 200 feet away from the stream banks 

to prevent runoff into Streams 13, 16, 21, 23, 23f, and 27v.  

5. The contractor shall not use pesticides or herbicides (including those for right-of-way maintenance) within 200 feet of 

Streams 13, 16, 21, 23, 23f, and 27v.  Fertilizer shall only be used while grassing graded areas to achieve site 

stabilization. 

6. The contractor shall notify the project engineer immediately in the event of an erosion control failure that allows 

discharge of sediment in the stream.  The project engineer shall in turn notify the State Environmental Administrator, 

Georgia Department of Transportation, Office of Environmental Services at (404) 631-1101 or (404) 326-5871. 

7. In the event any incident occurs that causes harm to the barn swallow, cliff swallow, eastern phoebe, or Altamaha shiner, 

along the project corridor, the Contractor shall report the incident immediately to the Project Engineer who in turn will 

notify the State Environmental Administrator, Georgia Department of Transportation, Office of Environmental Services 

at (404) 631-1101. All activity shall cease pending consultation by the Department with the US Fish and Wildlife 

Service and the lead Federal Agency. 

8. The Contractor shall keep a log detailing any incidents that cause harm or injury to barn swallows, cliff swallows, 

eastern phoebes, or Altamaha shiners in or adjacent to the Project until such time that Final Acceptance of the project is 

made.  Following Project completion, the log and a report summarizing any incidents that cause harm to these species 

shall be submitted by the Contractor to the State Environmental Administrator, Georgia Department of Transportation, 

Office of Environmental Services, 600 West Peachtree Street NW, Atlanta, Georgia 30308.  GDOT in turn will provide 

copies of the report to the US Fish and Wildlife Service, Georgia Department of Natural Resources, and the Federal 

Highway Administration.  

9. All costs pertaining to any requirement contained herein shall be included in the overall bid submitted unless such 

requirement is designated as a separate Pay Item in the Proposal. 



DEPARTMENT OF TRANSPORTATION 
STATE OF GEORGIA 

 

 
ENVIRONMENTAL REEVALUATION 

 
I. GENERAL INFORMATION 
  
Project Nos. CSNHS-0009-00(156)(157) 
P.I. Nos. 0009156 and 0009157 
Counties Henry and Clayton  
STIP/TIP Nos. AR-ML-630 and AR-ML-640  
Funded Years Right-of-Way: 2014 [AUTH]; Construction: 2014 
Funding Codes L230S, L240, LHIP, M001, M230S 
Project Name I-75 Managed Lanes 
Project Limits From SR 155 to SR 138 

 
II. DESCRIPTION OF PROJECT IN ORIGINAL ENVIRONMENTAL DOCUMENT:  

A. Existing Facility 
Interstate 75 (I-75) is one of the nation's most traveled highways, especially in the Atlanta 
metropolitan area.  This project extends along I-75 from the SR 155 interchange in Henry 
County north to the SR 138 (Stockbridge Highway) interchange in Clayton County, a distance 
of 12.24 miles.  Within the study area, I-75 has a six lane cross-section and a posted speed 
limit of 65 miles per hour.  The project area includes seven interchanges:  SR 138, I-675, 
Hudson Bridge Road/Eagles Landing Parkway, Jodeco Road, Jonesboro Road, SR 20/SR 81, 
and SR 155.  This I-75 road network serves the residents, businesses, and travelers in Henry 
and Clayton Counties, the cities of McDonough, Hampton, Stockbridge, and Jonesboro, as 
well as the greater Atlanta region. 
 

B. Proposed Project 
The selected alternative, Alternative 1, as evaluated in the Environmental Assessment (EA) 
and identified therein as the Preferred Alternative, includes the construction of reversible, 
barrier-separated, express toll lanes (ETL) and Intelligent Transportation System (ITS) 
infrastructure along I-75 in Henry County and Clayton County.  The ITS component of the 
project begins and ends approximately two miles on either side of the proposed express toll 
lanes.  In Henry County, the ITS improvements begin 2.1 miles south of the I-75 bridge over 
SR 155 and continue north along both I-75 and I-675 into Clayton County.  Along I-75, the ITS 
component of the project ends 2.1 miles north of the I-75 southbound off-ramp to SR 138 
(Stockbridge Highway) and along I-675, it ends 2.1 miles north of SR 138.  The total project 
length including the ITS component is 17.94 miles. 

The express toll lanes begin in Henry County at the I-75 bridge over SR 155 and end in 
Clayton County approximately 600 feet south of the I-75 southbound on-ramp from SR 138 
and at SR 138 on I-675, for a total length of 12.24 miles.  From SR 155 to approximately one 
mile south of Mt. Carmel Road, a single express toll lane would be constructed.  The single 
lane would then transition to two reversible lanes, which would continue to the northern 
terminus of the facility, where they would diverge, providing access to the I-75 general 
purpose lanes and a direct single-lane connection to the median of I-675, where the lane 
would then connect to the I-675 general purpose lanes.  

To accommodate the new lanes within the median of I-75, the southbound general purpose 
lanes would be shifted approximately 19 to 31 feet to the west.  The new lanes would match 
existing asphalt and concrete sections of the corridor and provide paved inside and outside 
shoulders.  The proposed widening would occur within existing GDOT right-of-way, and 
retaining walls would be constructed along southbound I-75 to minimize right-of-way impacts. 
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The following additional improvements are also proposed as part of the project: 

 Replacement of existing Mt. Carmel Road bridge with a new two-lane, two-span 
bridge to accommodate the reversible-lanes typical section and the widening of the 
general purpose lanes along I-75;  

 A dedicated access ramp that will allow connection to the express toll lanes from 
Jonesboro Road at Foster Drive, just east of the Jonesboro interchange with I-75.  
The proposed bridge as a part of this ramp consists of a 43.25-foot wide by 426-foot 
long bridge.  This was previously proposed as a 320-foot long bridge.  The bridge was 
lengthened to reduce wetland and stream impacts.  Also, an additional span was 
added to reduce superstructure cost and complexity.  The ramp would require partial 
acquisition of three parcels for right-of-way; 

 Installation of a traffic signal and a left-turn lane along the northbound leg of the 
intersection of Mt. Carmel Road and Jonesboro Road to meet future demand; 

 Widening of the existing I-75 overpass bridge at Flippen Road to accommodate the 
reversible-lanes typical section; 

 Addition of a new single span I-675 bridge over the I-75 northbound lanes to provide a 
dedicated connection to I-675; 

 A dedicated 150-foot right-turn lane along the southbound leg of Industrial Boulevard 
at SR 20 to reduce the overall delay at the intersection; 

 Modification of the southbound right turn movement at the intersection of SR 20 and I-
75 southbound ramp to a free flow movement in order to reduce delay at the 
intersection and improve the overall LOS of the intersection.  The existing right-turn 
lane along westbound SR 20 could be restriped and used as the third receiving lane.  
This third lane would then become exclusive right-turn lane at the intersection of SR 
20 and NEC Drive; and 

 Addition of a 150-foot right-turn lane along the southbound approach of Industrial 
Boulevard at its intersection with SR 155.  This would reduce the overall delay at the 
intersection. 

   
III. TYPE OF ENVIRONMENTAL DOCUMENT:  EA 

Actions Requiring Concurrences Prior to Environmental 
Document or Reevaluation Approval 

YES N/A 
If Yes, 
Date of 

Concurrence 

Section 106/Assessment of Effects   

8/24/2011 & 
2/27/2012 & 
4/25/2012 & 
8/16/2012 

Section 106/Memorandum of Agreement         

Individual Section 4(f) Evaluation         

De Minimis Acknowledgment/Requirements          

Protected Species/No Effect 

  

6/9/2011 & 
5/23/2012 & 
11/5/2012 & 
6/5/2013 & 
4/16/2014 

Protected Species/Section 7 Consultation with USFWS   
9/16/2010 & 
12/8/2011 

Protected Species/Section 7 Consultation with NMFS         

Essential Fish Habitat Coordination with NMFS         

FWCA/USFWS Coordination for Longitudinal Stream Encroachments, 
Existing Culvert Extensions (+100 feet), or New Culvert Construction 

  

7/1/2011 & 
6/15/2012 & 
6/6/2013 & 
5/12/2014 

PM2.5 Interagency Concurrence    5/23/2013 

USCG Navigable Water Determination         
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IV. FHWA DOCUMENT APPROVAL DATE:  6/28/2013 
  
V. DATE(S) OF PRIOR REEVALUATION(S):  N/A 
  
VI. HAS PROJECT, PROJECT LIMITS, OR ROW/EASEMENTS CHANGED SINCE THE LAST 

APPROVAL:  Yes  
  
VII. DESCRIPTION OF PROJECT, PROJECT LIMITS, OR ROW CHANGES AND WHY CHANGES 

WERE MADE: 
 
The project changes are shown graphically in Attachment 1, Figures 1 and 2, as referenced in 
the descriptions below: 
 
• The location where the I-75 northbound (AM) reversible ramp to I-675 combines with the 

southbound (PM) ramp to form a singular bi-directional ramp was shifted to the south 
approximately 2,000 feet (Figure 1i and 2).  The original design showed this merge location 
at the bridge over I-75 in an area of horizontal and vertical curves for the southbound (PM) 
ramp.  The revised layout shifts this location to an area where the continuance of the 
southbound movement is in a tangent section.  This revised location provides better visibility 
of the wrong-way terminal and the revised geometry creates an improved and distinct 
divergence from the PM through-movement.  In addition, the bi-directional ramp alignment 
over I-75 was shifted and modified to improve the angle of the ramp bridge over I-75.  The 
revised reversible ramp movements improve the overall visibility and safety of the 
northbound reversible ramp entrance, and eliminate the stream impacts on the I-75 
northbound side of this interchange; 

• The two-lane reversible terminal where I-75 and I-675 southbound (PM) traffic enter into the 
two-lane reversible express lane system was modified to improve visibility for the wrong way 
movement in the AM configuration (Figure 1i).  The revised configuration allows the 
northbound movement to be fully into the curve before the southbound lanes approach.  In 
addition, the southbound lane entrance has an improved deflection from the northbound 
through-movement and the area of overlapping directional striping has been reduced.  These 
modifications will improve visibility and reduce confusion between the two movements.  This 
design resulted in a reduced project footprint in this area and minimized construction delay 
impacts to the northbound general purpose lanes; 

• The I-75 northbound alignment was modified in the area where it deflects around the 
Jonesboro Road access ramp center-drop interchange.  The revised alignment carries the 
entering roadway segment farther north before introducing the first curve in order to have 
curves that more closely match the existing alignment.  This design reduced the project 
footprint as well as stream and wetland impacts through this area; 

• The Willow Lane/Industrial Boulevard at SR 20 turn lane improvement was modified to 
perform widening to the opposite side of the road versus the original design.  This 
modification improved the existing condition by correcting the through movement southbound 
to run straight through the intersection rather than becoming a left-turn trap lane.  This 
modification eliminated the right-of-way need and damage to the parking lot at the Kentucky 
Fried Chicken and will only require driveway easements from the Quicktrip on the opposite 
side of the road (Figure 1d); 

• The length of the Jonesboro Road access bridge was reduced from 426 feet to 417 feet due 
to updated field survey and revision of end bent skew angle; 

• MS4 Best Management Practices, including the use of enhanced swales, bio-retention areas, 
stormwater ponds, and detention ponds have been added to the project where applicable 
(Figures 1c-1j).  These measures have increased the project footprint within existing right-of-
way and will provide water quality and quantity treatments; 

• As part of a more developed design, other minor changes are represented throughout the 
plans.  These types of changes include the use of walls to minimize culvert extensions, the 
modification of slopes, the addition of guardrail where required, and other project refinements 
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and optimizations; and 
• The total project required right-of-way increased to 7.72 acres on 5 parcels from a previous 

total of 7 acres on 3 parcels.  In addition, driveway easements of 0.33 acre will be required 
from 4 parcels, whereas none were required previously. 

 
  
VIII. HAVE THE ENVIRONMENTAL STUDIES BEEN UPDATED SINCE THE LAST PROJECT 

APPROVAL, AND IF SO, WHY:  Yes. Since approval of the environmental document, the 
project has been let to construction under a Design-Build Contract.  Changes to the design and 
final engineering plans have been developed by the Design-Build team as a result of more 
detailed engineering in the preliminary design phase and the implementation of MS-4 measures 
to provide water quality and quantity treatments.  Special studies have been updated accordingly 
to address changes in the final plans, which were used to disclose impacts in the FEA/FONSI.   
 

  
IX. HAVE THERE BEEN ANY CHANGES TO OR ADDITIONAL RESOURCES IDENTIFIED 

WITHIN THE AFFECTED ENVIRONMENT: Yes.  See Attachment 2. 
  

  
X. REVIEW OF EFFECTS  
 “Yes” or “No” denotes whether effects to environmental resources have changed as a result of 

project changes or changes in the affected environment. 
 
 

A. SOCIAL ENVIRONMENT 

INVOLVEMENT 
UNDER 

PREVIOUS 
APPROVAL? 

HAVE EFFECTS 
CHANGED SINCE 

LAST 
REEVALUATION? 

REMARKS OR 
REFERENCE 

TO 
ATTACHMENT 

YES NO YES NO 

1. Land Use Changes     2 

2. Community Impacts           

3. Relocation Potential           

4. Churches and Institutions           

5. Parks/Recreation Areas/Wildlife 
Refuges 

          

6. Title VI/E.O. 12898     2 & 3 

7. Public Controversy Potential           

8. Public Involvement     2 & 4 

9. Economic Impacts           

10. Other           

 

B. CULTURAL ENVIRONMENT 

INVOLVEMENT 
UNDER 

PREVIOUS 
APPROVAL? 

HAVE EFFECTS 
CHANGED SINCE 

LAST 
REEVALUATION? 

REMARKS OR 
REFERENCE 

TO 
ATTACHMENT 

YES NO YES NO 

1. Historic Sites     3 

2. Archaeological Resources     3 
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C. NATURAL ENVIRONMENT 

INVOLVEMENT 
UNDER 

PREVIOUS 
APPROVAL? 

HAVE EFFECTS 
CHANGED SINCE 

LAST 
REEVALUATION? 

REMARKS OR 
REFERENCE 

TO 
ATTACHMENT 

YES NO YES NO 

1. Waters of the U.S./State Waters     2 & 3 

2. Water Quality/303(d) List           

3. Wild and Scenic Rivers           

4. Essential Fish Habitat           

5. Farmland           

6. Floodplains           

7. Protected Species     2 & 3; 
Concurrence 

4/16/2014 

8. Invasive Species           

9. Wildlife and Habitat           

10. Other           

 

D. PHYSICAL ENVIRONMENT 

INVOLVEMENT 
UNDER 

PREVIOUS 
APPROVAL? 

HAVE EFFECTS 
CHANGED SINCE 

LAST 
REEVALUATION? 

REMARKS OR 
REFERENCE 

TO 
ATTACHMENT 

YES NO YES NO 

1. Noise     2 

2. Climate Change      

3. Air     2 & 3 

4. Energy/Mineral Resources           

5. Construction/Utilities           

6. USTs           

7. Hazardous Waste Sites           

 

E. PERMITS/VARIANCES/ 
COMMITMENTS REQUIRED 

INVOLVEMENT 
UNDER 

PREVIOUS 
APPROVAL? 

HAVE EFFECTS 
CHANGED SINCE 

LAST 
REEVALUATION? 

REMARKS OR 
REFERENCE 

TO 
ATTACHMENT 

YES NO YES NO 

1. U.S. Coast Guard Permit           

2. Forest Service/Corps Land           

3. CWA Section 404 Permit     2 

4. Tennessee Valley Authority Permit           

5. Buffer Variance     2 

6. Coastal Zone Management 
Coordination 

          

7. NPDES     2 

8. Cemetery Permit           

9. Other Permits           

10. Other Commitments 
    

See Green 
Sheet 
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Figure 1a.
Project location map showing 2014 design changes
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Henry & Clayton Counties, Georgia
I-75 Managed Lanes Construction

Source: 2014 ESRI Aerial Imagery

l

j
i

f

k

c

n

h
g

e
d

b
a

m

Henry

Clayton

DeKalb

0 250 500 750
Meters



Figure 1b.
Project location map showing 2014 design changes
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Henry & Clayton Counties, Georgia
I-75 Managed Lanes Construction

Source: 2014 ESRI Aerial Imagery
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MS4 enhanced swale

MS4 enhanced swale

SR 155

Figure 1c.
Project location map showing 2014 design changes
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MS4 enhanced swale

MS4 bio-retention area

Willow Lane driveway easements

SR 20

Figure 1d.
Project location map showing 2014 design changes
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MS 4 bio-retention area

MS4 bio-retention area

MS4 enhanced swale

MS4 enhanced swale

MS4 enhanced swale

Mt. Carmel Road

Jonesboro Road

Reduction in length of Jonesboro Road access bridge

Reduced footprint for Jonesboro Road ramp

Figure 1e.
Project location map showing 2014 design changes
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Source: 2014 ESRI Aerial Imagery
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Jodeco Road

MS4 enhanced swale

MS4 enhanced swale MS4 bio-retention area

Figure 1f.
Project location map showing 2014 design changes
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Hudson Bridge Road/Eagles Landing Parkway

End PI No. 0009156
Begin PI No. 0009157

MS4 enhanced swale

MS4 enhanced swale

MS4 bio-retention area

MS4 enhanced swale

MS4 enhanced swale

MS4 bio-retention area

Figure 1g.
Project location map showing 2014 design changes
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Source: 2014 ESRI Aerial Imagery
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MS4 bio-retention area

Walt Stephens Road

Figure 1h.
Project location map showing 2014 design changes
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Change to I-675 
ramp configuration

Change to I-675 
ramp configuration

MS4 bio-retention area

MS4 enhanced swale

MS4 enhanced swale

SR 138

Figure 1i.
Project location map showing 2014 design changes
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MS4 enhanced swale

SR 138

Figure 1j.
Project location map showing 2014 design changes
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Figure 1k.
Project location map showing 2014 design changes

GDOT Projects CSNHS-0009-00(156)(157) 
P.I. Nos. 0009156 & 0009157

Henry & Clayton Counties, Georgia
I-75 Managed Lanes Construction

Source: 2014 ESRI Aerial Imagery

l

j
i

f

k

c

n

h
g

e
d

b
a

m

Henry

Clayton

DeKalb

0 250 500 750
Meters



Double Bridges Road

Figure 1l.
Project location map showing 2014 design changes

GDOT Projects CSNHS-0009-00(156)(157) 
P.I. Nos. 0009156 & 0009157

Henry & Clayton Counties, Georgia
I-75 Managed Lanes Construction

Source: 2014 ESRI Aerial Imagery
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Figure 1m.
Project location map showing 2014 design changes

GDOT Projects CSNHS-0009-00(156)(157) 
P.I. Nos. 0009156 & 0009157

Henry & Clayton Counties, Georgia
I-75 Managed Lanes Construction

Source: 2014 ESRI Aerial Imagery
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Figure 1n.
Project location map showing 2014 design changes

GDOT Projects CSNHS-0009-00(156)(157) 
P.I. Nos. 0009156 & 0009157

Henry & Clayton Counties, Georgia
I-75 Managed Lanes Construction

Source: 2014 ESRI Aerial Imagery
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Figure 2. Plan Comparison
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ENVIRONMENTAL REEVALUATION 

ATTACHMENT 2:  EFFECTS EVALUATION 

PROJECTS:  I-75 MANAGED LANES 

HENRY AND CLAYTON COUNTIES 

P.I. NOS. 0009156 AND 0009157 

 

A. SOCIAL ENVIRONMENT 

1. Land Use Changes 

The dominant land use/land cover type within the proposed project corridor is existing 

maintained transportation and utility right-of-way, which accounts for almost all of the project 

area.  The transportation corridors include I-75, I-675, and roadways that cross I-75.  This land 

use type also includes adjacent open areas within the rights-of-way of these corridors, along 

with maintained utility rights-of-way.  Existing land uses adjacent to the I-75 corridor include 

medium density, medium-high density, and high density residential uses, mixed uses, industrial 

uses, commercial uses, recreational uses, and forested lands.   

Changes in right-of-way (ROW) and easement would occur due to the development of 

more detailed engineering plans in the preliminary design phase and the implementation of MS-

4 measures to provide water quality and quantity treatments. 

 

Table 1.  ROW and Easement Amounts 

 ROW 
Temporary Driveway 

Easement 

2013 EA 7 acres 0 

2014 Reevaluation 7.72 acres 0.33 acre 

Change + 0.72 acre + 0.33 acre 

 

The original project resulted in the partial acquisition of three parcels for right-of-way.  

The project design refinements and added MS-4 measures have resulted in the need for partial 

acquisition of right-of-way from five parcels with an increase in total amount by 0.72 acre.  In 

addition, temporary driveway easements in the amount of 0.33 acre are now required from four 

parcels.   

The transition of this land use to transportation use is a direct effect of the project but is 

an extension of the existing adjacent transportation land use and is not out of character with the 
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area.  Comprehensive plans and future land use projections of the jurisdictions were reviewed 

and have not been updated since publication of the EA.  The conclusions of the EA, that the 

project area is already developed and that the proposed project is not anticipated to facilitate 

future land use changes, are still valid (EA, pp. 52-54). 

6. Title VI/E.O. 12898 

The previous analysis concluded that the implementation of new, tolled capacity is 

anticipated to generate adverse, but not disproportionately high impacts to the low-income 

community.  Tolling inherently imposes an impact on all populations, including the 

environmental justice (EJ) populations that choose to use the tolled managed lanes.  The 

general purpose, non-tolled option that is available today may continue to be available in the 

future and as a result of the construction of the adjacent tolled managed lanes facility, the 

general purpose lanes may realize travel time benefits. 

The project design refinements have been analyzed and the previous conclusion 

remains valid. 

8. Public Involvement 

The results of the Noise Impact Assessment Addendum (April 2014) determined that 

nine noise walls (Noise Wall 1, 2, 5, 6, 7, 8, 9, 10, and 11) are feasible to reduce noise impacts 

resulting from the proposed project.  According to GDOT’s Noise Abatement Policy (July 2011), 

the final decision on the installation of any abatement measure(s) would be made upon the 

completion of the project’s final design and the public involvement process.  Input from tenants 

and property owners that would benefit from a noise wall was requested to help determine 

whether or not it is reasonable to provide noise abatement.  Benefitted receivers were identified 

as those tenants who would receive a 5 decibel (dBA) or greater noise reduction.   

A total of 628 benefitted receptors were identified, comprising single-family residences, 

apartment complexes, hotels, and an RV Park.  The affected residents and property owners 

were mailed via certified mail a package of information that included a description of the project 

and proposed noise walls, a survey asking whether they supported the proposed noise wall in 

their community, an explanation of how the survey results would be used, and an invitation to a 

noise wall community meetings to provide the recipient an opportunity to speak one-on-one with 

project representatives.  A letter advising the affected residents and property owners of the 

certified mail package and notifying them of the upcoming noise wall community meetings was 

also sent via regular first class mail.   
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Two meetings were held along the project corridor and all benefited receptors were 

invited to both meetings to ensure ample opportunity for attendance.  The purpose of the 

meetings was to give these individuals an opportunity to discuss the proposed noise walls with 

GDOT representatives and noise specialists and to receive assistance filling out the surveys, if 

needed.  The meetings were held at the Eagles Landing High School - Commons, located at 

301 Tunis Road in McDonough, on May 27, 2014 and at the Hilton Garden Inn, located at 95 

Highway 81 West in McDonough, on May 29, 2014.  The meetings were held two weeks after 

the information packets, including the meeting notification, were mailed.  There were no 

attendees at the meetings, and no additional surveys were generated as a result of the 

meetings.  Finally, additional outreach was conducted with the hotels and multi-family housing 

facilities that had not completed survey by the requested deadline of June 12, 2014.  The 

properties were contacted by phone and visited in person in an attempt to encourage them to 

respond to the Noise Wall Survey.   

Table 2 summarizes the results of the Noise Wall Surveys that were completed and 

returned to GDOT.  All survey responses appear in Attachment 4. 

 

Table 2.  Noise Wall Survey Results 

Noise Wall 
Number 

Total 
Respondents 

Votes in Support 
of the Noise Wall(1) 

Votes Opposed 
to the Noise Wall(1) 

Number Percent Number Percent 

1 3 2 66 % 1 33 % 

2 20 38 100 % 0 0 % 

5 4 3 75 % 1 25 % 

6 10 16 100 % 0 0 % 

7 1 50(2) 100 % 0 0 % 

8 2 3 100 % 0 0 % 

9 6 12 100 % 0 0 % 

10 8 10 71 % 4 29 % 

11 1 0 0 % 101(3) 100 % 

(1)  Property owners receive one vote per unit owned and an additional vote if they reside in the unit, and 
occupants receive one vote for the benefitted unit they occupy. 
(2)  One completed survey was received by the owner of the RV Park, which represents 50 votes. 
(3)  One completed survey was received by the owner of the Howard Johnson Hotel, which represents 101 votes. 
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Because the criteria for feasibility and reasonableness were satisfied in accordance with 

GDOT Noise Policy and as a result of the comments received, Noise Walls 1, 2, 5, 6, 7, 8, 9, 

and 10 would be constructed as part of the project.  Due to a lack of support, Noise Wall 11 

would not be constructed as part of the project.  All materials from the meeting, mailed surveys, 

and responses are provided in Attachment 4, Noise Wall Survey and Community Meeting 

Materials.   

The affected residents and property owners were sent a response letter informing them 

of the decisions regarding the implementation of noise walls and thanking them for their 

participation (Attachment 4).   

During the design process, circumstances that would require additional noise wall public 

outreach may occur.  If modifications to the noise walls occur during subsequent design of the 

project, then additional noise wall public outreach will be conducted.  If additional public 

outreach becomes necessary, the effort will focus on outreach to those residents/property 

owners that would be affected by the changes to the noise walls.  Acceptable methods of 

targeted public outreach include, but are not limited to, property owner meetings, letters, and 

email. 

C. NATURAL ENVIRONMENT 

1. Waters of the U.S./State Waters 

Ecology Addendum V, on file with GDOT’s OES, documents the additional studies 

completed for the reevaluation.  An Approved Ecology Resource Survey and Assessment of 

Effects Report, and four subsequent Addenda, were completed during previous environmental 

studies.  During the course of the additional field surveys for the Ecology Addendum V, 

additional waters of the US were identified within or adjacent to the ROW.  These additional 

waters of the US include five perennial streams, seven intermittent streams, one ephemeral 

stream, and nine wetlands.  As a result of the additional field surveys, two previously described 

resources, Wetland 16a and Wetland 17, were removed from the discussion, as it was 

determined that neither of these resources met all three wetland parameters (hydrophytic 

vegetation, hydric soils, and hydrology) as established in the 1987 Corps of Engineers Wetlands 

Delineation Manual and the Regional Supplement to the Corps of Engineers Wetland 

Delineation Manual:  Eastern Mountains and Piedmont Region (Version 2.0).  Based on the 

findings within Ecology Addendum V, the total number of waters of the US identified within the 

survey area is 133.  The types of waters of the US identified are:  28 perennial streams, 51 
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intermittent streams, 12 ephemeral streams or channels, 40 wetlands, and 2 jurisdictional open 

waters. 

Ecology Addendum IV, which was used in the preparation of the approved 

Environmental Assessment, documented 958 linear feet (0.352 acre) of jurisdictional perennial 

stream impacts, 398 linear feet (0.05 acre) of jurisdictional intermittent stream impacts, 125 

linear feet (0.01 acre) of ephemeral stream impacts, 1.53 acres of permanent wetland impacts, 

and 0.56 acre of wetland conversion impacts associated with construction of the proposed 

project.  These impacts could have been permitted under a United States Army Corps of 

Engineers (USACE) Regional Permit 01 (RGP 01) and would have required the purchase of 

6,059.9 compensatory stream mitigation credits and 16.2 compensatory wetland mitigation 

credits from a USACE approved mitigation bank servicing the project area. 

Due to the changes in design and newly identified resources, the project-related impacts 

to waters of the US have changed from what was previously reported.  The proposed project 

would now result in 572 linear feet (0.19 acre) of permanent perennial stream impacts, 297 

linear feet (0.13 acre) of temporary perennial stream impacts, 248 linear feet (0.04 acre) of 

intermittent stream impacts, 99 linear feet (0.01 acre) of ephemeral stream impacts, 1.12 acres 

of permanent wetland impacts, and 1.46 acres of wetland conversion impacts.  Based on the 

revised impacts, the proposed project would be permitted under a USACE Nationwide Permit 14 

(NWP 14) and would require the purchase of 4,627.8 compensatory stream mitigation credits 

and 19.2 compensatory wetland mitigation credits. 

Fish and Wildlife Coordination Act (FWCA) consultation was previously initiated in April 

2011 for impacts to Stream 24, in April 2012 for impacts to Stream 12g, re-initiated for impacts 

to Stream 12g and initiated for impacts to Stream 2l, Stream 12, Stream 12b, Stream 12e, 

Stream 12j, Stream 23, and Stream 23e in June 2013.  The USFWS concurred with the 

determinations that impacts to streams are unavoidable and necessary to implement the 

proposed project.  Due to design changes, the proposed project related impacts have increased 

from what was reported to the USFWS in April 2011 for Stream 24; therefore, re-initiation of 

FWCA consultation was required for impacts to Stream 24 (correspondence dated April 7, 2014, 

Attachment 3).  Additionally, due to the design changes, impacts to Stream 19 now would 

require FWCA consultation due to a stream reach being filled and relocated.  USFWS concurred 

that impacts to streams and wetlands along the project corridor are unavoidable and necessary 

to implement the proposed project, in correspondence dated May 12, 2014 (Attachment 3). 
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Ecology Addendum IV reported and described a total of 20 non-federally jurisdictional 

resources.  No additional non-federally jurisdictional resources were identified during the course 

of the field work for Ecology Addendum V.  All federally jurisdictional waters are additional state 

waters.  No changes have occurred to state waters that were discussed in the previous ecology 

documents. 

Ecology Addendum IV reported that the proposed project would require buffer variances 

for impacts to the state mandated vegetative buffer of Stream 1, Stream 1o, Stream 2a, Stream 

2, Stream 2i, Stream 8, Stream 12b, Stream 13b, Stream 14, Stream 19, Stream 20a, and 

Stream 23c under Criterion 2(a) and for Stream 2l, Stream 12b, Stream 12j, and Stream 23e 

under Criterion 2(h).  The proposed buffer encroachments and necessary stream buffer 

variances required for construction of the proposed project have changed since approval of 

Ecology Addendum IV. 

The proposed project would now require Georgia stream buffer variances under 

Criterion 2(a) for encroachments to the state mandated buffers for Stream 1, Stream 1o, Stream 

12b, Stream 20a, and Stream 23.  Additionally, the proposed project would require Georgia 

stream buffer variances under Criterion 2(h) for encroachments to the state mandated buffers 

for Stream 2l, Stream 12j, Stream 19, Stream 23, and Stream 24.  All other project related buffer 

encroachments would occur within the allowable exemption areas for roadway drainage 

structures (culverts). 

7. Protected Species 

No changes have occurred in the design that have altered the previously approved 

biological determination of “no effect” set forth in Ecology Addendum IV for the federally 

endangered black-spored quillwort (Isoetes melanospora), dwarf sumac (Rhus michauxii), relict 

trillium (Trillium reliquum), or federally threatened pool sprite/little amphianthus (Amphianthus 

pusillus).  The federally protected Gulf moccasinshell (Medionidus penicillatus), oval pigtoe 

(Pleurobema pyriforme), purple bankclimber (Elliptoideus sloatianus), and shinyrayed 

pocketbook (Hamiota subangulata) were not previously listed for Henry or Clayton Counties; 

therefore, these species were not discussed in Ecology Addendum IV.  They are now listed as 

species of concern on the USFWS Information, Planning, and Conservation System (IPaC) 

website’s list for Henry and Clayton counties (Attachment 3).  For more detailed information on 

these species, please refer to the Ecology Addendum V, on file with GDOT’s OES. 

No changes have occurred to the project that would alter the biological determination of 

“no effect” for the state protected goldstripe darter (Etheostoma parvipinne) and robust redhorse 
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(Moxostoma robustum) and “no significant adverse effect” for the state protected Altamaha 

shiner (Cyprinella xaenura).  FHWA has determined in correspondence dated April 16, 2014, 

that the proposed action would have no effect on federally listed species in Clayton and Henry 

Counties (Attachment 3).  Special Provision 107.23G would be utilized during construction for 

the protection of the Altamaha shiner and migratory birds. 

 

D. PHYSICAL ENVIRONMENT 

1. Noise 

Per the results outlined in the approved December 2012 Noise Technical Report (NTR) 

and in accordance with GDOT’s Noise Policy (July 2011) and FHWA Regulations (23 CFR  

772), it is anticipated that construction of the proposed alternative would result in traffic related 

noise impacts to 237 of the 708 receivers (representing 606 of 2,343 receptors) in the study 

area.  At the time of the December 2012 report, it was determined that nine noise barrier walls 

would be reasonable and feasible.  Since then, project changes have occurred that would 

impact the effectiveness of noise walls for the project.  Based on the changes, sound level 

results were updated for each receiver location along the project corridor.  It was found that 

multiple receiver locations would experience changes in sound levels.  Accordingly, the noise 

addendum updated the feasibility and reasonableness study for the wall locations.  The updated 

study concluded that while the wall height and length of the noise walls has been revised, the 

same nine proposed walls would be feasible and reasonable to construct as reported in the 

December 2012 NTR.  These walls are discussed in detail in the Noise Technical Report 

Addendum, April 2014, on file with GDOT’s OES.  In accordance with GDOT’s Noise Abatement 

Policy (July 2011), public outreach for the proposed noise walls was conducted (see Section 8. 

Public Involvement).  Because the criteria for feasibility and reasonableness were satisfied in 

accordance with GDOT Noise Policy, Noise Walls 1, 2, 5, 6, 7, 8, 9, and 10 would be 

constructed as part of the project.  Noise Wall 11 would not be constructed as part of the 

project. 

3. Air 

A PM2.5 Letter of Determination (LOD) was previously approved for this project on May 

23, 2013.  The approved traffic volumes utilized in that document were for Open Year 2015 and 

Design Year 2035.  Since that time, the project schedule has been revised and the Open Year 
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and Design Year have been modified to 2016 and 2036, respectively.  The updated PM2.5 LOD, 

which received interagency concurrence on April 7, 2014 (see Attachment 3), confirmed that the 

projected increase in traffic during this one year period would not be significant enough to alter 

the traffic volumes along the corridor. 

A qualitative PM2.5 hotspot analysis is not required for this project since it is NOT a 

project of local air quality concern under 40 CFR 93.123(b)(1).  The Clean Air Act and 40 CFR 

93.116 requirements were met without a hotspot analysis since this project has been found not 

to be of air quality concern under 40 CFR 93.123(b)(1).  Therefore, the project meets statutory 

and regulatory transportation conformity requirements without a hot-spot analysis. 

The proposed project would be classified as a Tier 3 project with High Potential Mobile 

Source Air Toxics (MSAT) Effects.  Therefore, a quantitative analysis of MSAT emissions 

relative to the Build Alternative was performed.  Based on this analysis, it is anticipated that the 

project will have no appreciable impact on regional MSAT levels.  It is acknowledged that the 

project may result in increased exposure to MSAT emissions in certain locations.  Total 

predicted MSAT burdens on the affected network are identified in Table 3. 

The Build Alternative could increase exposure to MSAT emissions in certain locations, 

although the concentrations and duration of exposure are uncertain.  However, available 

technical tools do not enable prediction of the project-specific health impacts of the emission 

changes associated with the alternatives.  Because of these limitations, the air assessment 

includes a discussion in accordance with the President’s Council on Environmental Quality 

regulations (40 CFR, Section 1502.22[b]) regarding incomplete or unavailable information (see 

Air Quality Assessment on file at GDOT’s Office of Environmental Services). 

The highest one-hour CO concentration of 2.5 ppm in the 2036 design year is projected 

at Receptor 1.  This value is lower than the maximum allowable National Ambient Air Quality 

Standards (NAAQS) for the one-hour level of 35 ppm and the eight-hour level of 9 ppm 

(Attachment 3). 

This project was evaluated for its consistency with state and federal air quality goals, 

including CO, ozone, PM2.5, and MSATs.  Results indicated that the project is consistent with 

the SIP for the attainment of clean air quality in Georgia and is in compliance with both state 

and federal air quality standards (Attachment 3). 
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Table 3.  Projected Annual Production of MSAT on Affected Network 

Scenario Daily VMT* 
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Existing 
2010 Totals 

2,955,500 0.0009 0.0132 0.0019 0.0962 0.0127 0.0017 0.0025 0.1274 

No-Build 

2016 

Totals 
3,034,500 0.0004 0.0057 0.0008 0.0358 0.0063 0.0008 0.0011 0.0501 

vs. 
Existing 

2.7% -55.6% -56.8% -57.9% -62.8% -50.4% -52.9% -56.0% -60.7% 

2036 

Totals 
4,005,700 0.0002 0.0038 0.0005 0.0078 0.0038 0.0004 0.0005 0.0166 

vs. 
Existing 

35.5% -77.8% -71.2% -73.7% -91.9% -70.1% -76.5% -80.0% -87.0% 

ETL Build 
Scenario 

2016 

Totals 
3,185,500 0.0004 0.0059 0.0009 0.0375 0.0067 0.0008 0.0012 0.0526 

vs. 
Existing 

7.8% -55.6% -55.3% -52.6% -61.0% -47.2% -52.9% -52.0% -58.7% 

vs. 2016 
No-Build 

5.0% 0.0% 3.5% 12.5% 4.7% 6.3% 0.0% 9.1% 5.0% 

2036 

Totals 
4,205,100 0.0002 0.0039 0.0005 0.0081 0.0040 0.0004 0.0006 0.0173 

vs. 
Existing 

42.3% -77.8% -70.5% -73.7% -91.6% -68.5% -76.5% -76.0% -86.4% 

vs. 2036 
No-Build 

5.0% 0.0% 2.6% 0.0% 3.8% 5.3% 0.0% 20.0% 4.2% 

* VMT = volume x distance for each link in the affected network. 

** Diesel PM is calculated as the Primary Exhaust PM10 for only diesel fueled vehicles 

*** POM is a group of pollutants which includes: Acenaphthene, Acenaphthylene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(ghi)perylene, Benzo(k)fluoranthene, Chrysene, Dibenz(ah)anthracene, Fluoranthene, Fluorene, Indeno(123cd)pyrene, Napthalene, Phenanthrene and Pyrene. 

**** The total pollutant output excludes the value shown for Naphthalene since it is already included as one of the components of the polycyclic organic matter. 
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E.  PERMITS/VARIANCES/COMMITMENTS REQUIRED 

3. CWA Section 404 Permit 

Due to the changes in design and newly identified resources, the project related impacts 

to waters of the US have changed from what was previously reported.  The proposed project 

would now result in 572 linear feet (0.19 acre) of permanent perennial stream impacts, 297 

linear feet (0.13 acre) of temporary perennial stream impacts, 248 linear feet (0.04 acre) of 

intermittent stream impacts, 99 linear feet (0.01 acre) of ephemeral stream impacts, 1.12 acres 

of permanent wetland impacts, and 1.46 acres of wetland conversion impacts.  Based on the 

revised impacts, the proposed project would be permitted under a USACE NWP 14 and would 

require the purchase of 4,627.8 compensatory stream mitigation credits and 19.2 compensatory 

wetland mitigation credits. 

5. Buffer Variance 

The proposed buffer encroachments and necessary stream buffer variances required for 

construction of the proposed project have changed since approval of Ecology Addendum IV.  

The proposed project would now require Georgia stream buffer variances under Criterion 2(a) 

for encroachments to the state mandated buffers for Stream 1, Stream 1o, Stream 12b, Stream 

20a, and Stream 23.  Additionally, the proposed project would require Georgia stream buffer 

variances under Criterion 2(h) for encroachments to the state mandated buffers for Stream 2l, 

Stream 12j, Stream 19, Stream 23, and Stream 24.  All other project related buffer 

encroachments would occur within the allowable exemption areas for roadway drainage 

structures (culverts). 

7. National Pollutant Discharge Elimination System 

The National Pollutant Discharge Elimination System (NPDES) was created by the 

federal Clean Water Act to control water pollution by regulating the discharge of pollutants to 

surface waters.  In Georgia, any ground disturbing activities that exceed one acre are covered 

under the State’s NPDES permit.  Ground disturbing activities exceeding one acre would occur 

for the proposed project.  Therefore, a Notice of Intent (NOI) to the NPDES General Permit will 

be submitted prior to construction. 
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From: Chetna.Dixon@dot.gov [mailto:Chetna.Dixon@dot.gov]
Sent: Monday, June 30, 2014 10:14 AM
To: Dollar, Robert (Bobby); Bartlett, Loren
Cc: Chetna.Dixon@dot.gov
Subject: CSNHS-0009-00(156 &157),Clayton and Henry Counties, PI 0009156 and 0009157
 
Good Morning Bobby,
 
Per your request dated June 25, 2014 to review the  I-75 Express EJ Memorandum, FHWA has
completed the review on your request.   Thank you for your submittal. I do not have any additional
comments or questions.
 
 
Chetna P. Dixon | FHWA GA Division
Environmental Coordinator

:: 404.562.3655 office
:: 61 Forsyth Street, Ste 17T100; Atlanta, GA 30303
:: Chetna.Dixon@dot.gov

Please consider the environment before printing this e-mail

 

The Georgia DOT inspected 8,725 bridges across the state in 2013 to ensure the safety of the
travelling public and to identify critical maintenance needs for system preservation. With one of the
lower gasoline taxes in the nation, Georgia consistently ranks among the nation’s best maintained
bridges. Visit us at http://www.dot.ga.gov or follow us on http://www.facebook.com/GeorgiaDOT and
http://twitter.com/gadeptoftrans.

This e-mail and any files transmitted with it are confidential and are intended solely for the use of the
individual or entity to whom they are addressed. If you are NOT the intended recipient and receive this
communication, please delete this message and any attachments. Thank you.
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  DATE  April 3, 2014 
FROM   Madeline L. White 
 
TO Files  
 
 
SUBJECT GDOT  Projects CSNHS-0009-00(156)(157), Henry County,  
  P.I. #s 0009156 and 0009157; HP #100121-005: 
  Project Reevaluation Memo to File 
 
Attached is the Project Reevaluation Memo to File, prepared by Edwards-Pitman 
Environmental, Inc. of Smyrna, Georgia for the subject projects.  The projects were 
reevaluated due to several design changes.  Since there is no change to the original effects 
determination to the National Register eligible Horseshoe Farm, and the changes occur 
within the original Area of Potential Effects, the Department agrees that no further 
documentation under Section 106 is required and the memo is distributed to the Georgia 
SHPO and FHWA their project file. 
 
 
MLW/ 
 
cc:   David Crass, Deputy SHPO, w/attachment 
        Rodney N. Barry, P.E., FHWA, w/attachment (Attn: Chetna Dixon) 
        Bobby Dollar, GDOT NEPA 
        Grant Hudson, Edwards-Pitman Environmental, Inc. 
 



 
 
 
 
 
Memorandum 
 
 
To:  Project File   
 
From:  Grant D. Hudson, Historian  
 
Date:  April 3, 2014 
 
Subject:  Reevaluation of Projects CSNHS-0009-00(156)(157), Henry and Clayton Counties; 
 P.I. No. 0009156 and 0009157 and HP No. 100121-005 
 
 
 
The purpose of this reevaluation is to address recent project changes since the last approved 
reevaluation memo dated August 1, 2012.  These new project changes are as follows:   
 

• The location where the I-75 northbound (AM) reversible ramp to I-675 combines with 
the southbound (PM) ramp to form a singular bi-directional ramp was shifted to the south 
approximately 2,000’. The original design showed this divergence/acceptance location at 
the bridge over I-75 in an area of horizontal and vertical curves for the Southbound (PM) 
ramp. The revised layout shifts this location to an area where the continuance of the 
southbound movement is in a tangent section. This revised location provides better 
visibility of the wrong-way terminal and the revised geometry creates an improved and 
distinct divergence from the PM through-movement. In addition, the bi-directional ramp 
alignment over I-75 was shifted and modified to improve the skew angle of the ramp 
bridge over I-75. The revised reversible ramp movements improve the overall visibility 
and safety of the northbound reversible ramp entrance, and eliminates the stream impacts 
on the I-75 northbound side of this interchange (see Figure 1).  

• The two-lane reversible terminal where I-75 and I-675 Southbound (PM) traffic enter into 
the two-lane reversible express lane system was modified to improve visibility and 
divergence angle for the wrong-way movement in the AM configuration. The revised 
configuration allows the northbound movement to be fully into the curve before the 
southbound lanes approach. In addition, the southbound lane entrance has an improved 
deflection from the northbound through-movement, and the area of overlapping 
directional striping has been reduced. These modifications will improve visibility and 
reduce confusion between the two movements. This design resulted in a reduced project 
footprint in this area and minimized construction delay impacts to the northbound general 
purpose lanes. 

• The I-75 Northbound alignment was modified in the area where it deflects around the 
Jonesboro Road Access Ramp center-drop interchange. The revised alignment carries the 
entering tangent further north before introducing the first curve in order to have 
curvatures and superelevations that more closely match the existing. This design reduced 
project footprint as well as stream and wetland impacts through this area.  
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• The Willow Lane/Industrial Blvd at SR 20 turn lane improvement was modified to 
perform widening to the opposite side of the road versus the original design. This 
modification improved the existing condition by correcting the through-movement 
Southbound to run straight through the intersection rather than becoming a left-turn trap 
lane.  This modification eliminated the right-of-way need and damage to the parking lot 
at the Kentucky Fried Chicken and subsequently, will only require driveway easements 
from the Quicktrip on the opposite side of the road.   

• The length of the Jonesboro Road Access Bridge was reduced from 426’ to 417’ due to 
updated field survey and revision of end bent skew angle.  

• MS4 Best Management Practices, including the use of enhanced swales, bio-retention 
areas, stormwater ponds and detention ponds have been added to the project where 
applicable. These measures have increased the project footprint within existing right-of-
way and will provide water quality and quantity treatments.  These measures would not 
change the original APE of the proposed project.   

• As part of a more developed design, other minor changes are represented throughout the 
plans. These types of changes include the use of walls to minimize culvert extensions, the 
modification of slopes, the addition of guardrail where required and other project 
refinements and optimizations.   

• The total project required right of way is revised to 7.7 acres on 9 parcels. 
 
The proposed changes not taking place at the I-675 Managed Lane Access Split are not depicted 
on Figure 1.  
 
The proposed projects were reevaluated and since none of the eligible resources are located in 
the area of the proposed improvements and since the changes are included within the original 
APE of the projects, the original finding of No Adverse Effect was determined to still be valid 
and no further documentation under Section 106 was required. 
 
Below is a summary of past historic resource documentation for the proposed projects. 
 
Historic Resources Survey Report - 2010 (Initial Proposed Projects) 
 
When the projects were initially surveyed in 2010, the proposed projects were located entirely 
within Henry County and entailed the following: 
 

• the addition of one lane within the existing median for both southbound and northbound 
I-75 in Henry County making the existing six-lane roadway an eight-lane through 
facility.  The section proposed would not preclude the additional lanes from being 
“managed” by a HOV/HOT type system.  This concurrent lane alternative would 
construct two 12’ barrier separated managed lanes with 4’-10” wide inside shoulders and 
a 2’ paved buffer between the managed lane and the general purpose lanes within the 
existing I-75 median. 

• The proposed projects would begin at the I-75 bridge over SR 155 and would end 
approximately 600’ north of the I-75 southbound off ramp to SR 138/Stockbridge 
Highway at the Henry/Clayton County line, for a total length of 12.24 miles.  The limits 
of the projects were determined from the logical expansion of the existing facility as 
originally envisioned to transition from a rural section to an urban section of interstate 
with a median barrier.  The proposed pavement types would match existing asphalt and 
concrete sections of the corridor and provide paved inside shoulders.  Existing guardrail 
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and overhead signs along the corridor would be removed and replaced as necessary along 
with construction of sound barriers as determined by noise studies.  No additional right-
of-way (ROW) would be required. 

• The replacement of the existing Walt Stephens Road/CR 660 bridge over I-75 is not a 
component of these projects and this activity will be addressed under the Section 106 
compliance for Project P.I. No. 0010126.  

 
A Historic Resources Survey Report (HRSR) was prepared in 2010.  One National Register 
eligible historic property was identified within the proposed projects’ APE.  This is the 
Horseshoe Farm.  No National Register listed or eligible archaeological sites were identified.  
The Historic Resources Survey Report was submitted to the GASHPO and FHWA on September 
10, 2010.  The Archaeological Assessment was submitted to the GASHPO and FHWA on July 
25, 2011.  In accordance with 36 CFR 800.4(c)(2), the Horseshoe Farm was considered eligible 
for listing in the National Register by the FHWA and the GASHPO (see attached GASHPO 
Concurrence).   
 
Section 106 Assessment of Effects (AOE) 2011 – Reversible Lane with Interchange at Mt. 
Carmel Road Alternative 
 
In 2011, the proposed projects were revised to evaluate an additional alternative for the proposed 
managed lane system.  The preferred alternative for these projects would be chosen later in the 
environmental process.  The new alternative included the following: 
 

• The Reversible Lane Alternative would construct a reversible lane system.  The project 
limits vary slightly from the project limits for the Concurrent Lane Alternative.  
Specifically, the Reversible Lane Alternative would also extend to SR 138 along I-675 
(see Figure 1A), thus extending the projects into Clayton County.  The alternative would 
begin at the I-75 bridge over SR 155 and end approximately 600’ north of the I-75 
southbound off ramp to SR 138 at the Henry/Clayton County line and at SR 138 on I-675 
in Clayton County, for a total length of 12.24 miles.  From SR 155 to just south of Mt. 
Carmel Road the managed lane system would consist of one reversible lane and transition 
to two reversible lanes south of Mt. Carmel Road.  To accommodate the reversible lanes, 
widening of the general purpose lanes southbound approximately 19’ to 31’ would be 
required. 

• The Reversible Lane Alternative would require the existing Mt. Carmel Road bridge over 
I-75 to be replaced with a new two-span bridge with dimensions of 55.25’ by 287’ that 
would provide a connection to the managed lanes and construction of a new single span 
67.75’ by 246’ bridge over I-75 southbound lanes to provide a dedicated connection to I-
675. 

• The proposed pavement types would match existing asphalt and concrete sections of the 
corridor and provide paved inside and outside shoulders.  Existing guardrail and overhead 
signs along the corridor would be removed and replaced as necessary along with 
construction of sound barriers as determined by noise studies. Retaining walls would be 
constructed along I-75 to minimize ROW impacts. 

• Due to the proposed new managed lane dedicated Mt. Carmel Road interchange, the 
traffic analysis identified two intersections that would require improvements:  Mt. Carmel 
Road at Jonesboro Road, located east of I-75; and Mt. Carmel Road at Mill Road, located 
west of I-75. 
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• The proposed improvements at the Mt. Carmel Road and Jonesboro Road intersection 
would consist of adding a signal, increasing the northbound left turn lane storage, and 
adding an additional northbound right turn lane on Mt. Carmel Road.  The proposed 
project limits would extend approximately 750’ south along Mt. Carmel Road and 
approximately 200’ along Jonesboro Road.  No additional ROW would be required for 
the improvements at Mt. Carmel Road and Jonesboro Road.   

• The proposed improvements at the Mt. Carmel Road and Mill Road intersection would 
consist of adding a signal and adding a left turn lane and right turn lane in all directions.  
Approximately 0.50 acre of additional ROW would be required to accommodate the 
proposed improvements at Mt. Carmel and Mill Road.  The proposed project limits 
would extend approximately 1,000’ along Mt. Carmel Road and approximately 900’ 
along Mill Road. 

• The installation of ITS equipment, including overhead signs, cameras, and conduit 
beyond the limits of the proposed managed lanes system was also included in the 
projects.  The ITS component includes placement of cameras and eight overhead signs 
spaced intermittently and trenching for placement of conduit between the signs and 
cameras along the existing northbound I-75 travel lanes beginning at SR 155 (the 
southern extent of the proposed managed lanes) and extending south for approximately 
two miles.  The signs, cameras, and the necessary conduit for the signs to function would 
be placed in the existing road shoulder approximately 2’ outside of the paved section.  In 
addition, new overhead signs would also be installed along the southbound lanes of I-75 
and along the southbound lanes of I-675 beginning north of SR 138 (the northern extent 
of the proposed managed lanes).  The eight signs along I-75 and eight signs along I-675 
would be spaced intermittently for a distance of approximately two miles north of SR 
138.  Trenching for new conduit is not proposed for overhead sign placement north of SR 
138 along I-75 and I-675.  Existing ITS is already in place along I-75 north of SR 138 
and a separate project is programmed to install ITS along I-675 and will be in place prior 
to the construction of these projects.  The proposed managed lanes component of the 
proposed projects is not in the same locations as the proposed ITS component.  Because 
of this, the ITS component is covered by the Memorandum of Understanding (MOU) 
dealing with GDOT maintenance and minor highway projects which do not have the 
potential to affect historic properties.  Based on this, the ITS component of the proposed 
projects was not surveyed. 

• With the ITS components, the project limits are from points 2.1 miles south of the I-75 
bridge over SR 155 (MP 214.16) and ends approximately 2.1 miles north of the I-75 
southbound off ramp to SR 138 (Stockbridge Hwy) (M.P. 230.00) and 2.1 miles north of 
SR 138 (Stockbridge Hwy) on I-675 in Clayton County, for a total length of 17.94 miles. 

• Since the time the second Notification letter was sent out to include Clayton County, the 
Concurrent Lane Alternative was eliminated from consideration as an alternative for the 
managed lane system. 

 
Since no additional historic properties were identified at this time, the proposed project changes 
were addressed in the Section 106 Assessment of Effects Report (AOE) which was prepared to 
evaluate the proposed Reversible Lane Alternative, including the interchange at Mt. Carmel 
Road and intersection improvements along Mt. Carmel Road at Mill Road and at Jonesboro 
Road.  One eligible resource was within the Area of Potential Effect (APE) of the proposed 
projects: Horseshoe Farm.  A finding of No Adverse Effect was determined for this resource.  
SHPO concurrence on this finding was received on August 22, 2011 (see attached GASHPO 
Concurrence). 
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HRSR Addendum 2012 - Reversible Lane with Interchange at Jonesboro Road Alternative 
 
The projects were developed further, and were revised to include another Reversible Lane 
Alternative with an interchange at Jonesboro Road, rather than at Mt. Carmel Road as described 
above.  At this time, both alternatives were currently under consideration.  A complete 
description of the I-75 Managed Lanes Jonesboro Road Alternative is provided below. 
 
The Reversible Lane with Interchange at Jonesboro Road Alternative involves the construction 
of a reversible barrier separated managed lane system and ITS infrastructure along southbound I-
75 in Henry County and Clayton County.  The projects begin 2.1 miles south of the I-75 bridge 
over SR 155 (MP 214.16) and end approximately 2.1 miles north of the I-75 southbound off 
ramp to SR 138 (Stockbridge Hwy) (M.P. 230.00) and 2.1 miles north of SR 138 (Stockbridge 
Hwy) on I-675 in Clayton County, for a total length of 17.94 miles.  The managed lanes system 
begins at the I-75 bridge over SR 155 (MP 216.26) and ends approximately 600’ south of the I-
75 southbound on ramp from SR 138 (Stockbridge Hwy) (M.P. 227.80) and at SR 138 on I-675 
for a length of 12.24 miles.  From SR 155 to approximately one mile south of Mt. Carmel Road, 
the managed lane system would consist of one reversible lane transitioning to two reversible 
lanes at this location continuing to the end of the projects.  To accommodate the reversible lanes, 
widening of the southbound general purpose lanes approximately 19’ to 31’ would be required.  
Additional proposed improvements include the following: 
 

• the replacement of the existing Mt. Carmel Road Bridge with a new two-lane, two-span 
bridge with dimensions of 43.25’ wide by 294’ long to accommodate the proposed 
widening;  

• a new managed lane only connection approximately 2,000’ south of Jonesboro Road 
which consists of a new single lane four-span bridge with dimensions of 43.25’ wide by 
320’ long and approximately 1,500’ of ramp on new location east of I-75 that ties to 
Jonesboro Road at Foster Drive;  

• addition of a signal lane and turn lanes to the intersection of Mt. Carmel Road and 
Jonesboro Road (as described previously); 

• widening of the existing I-75 overpass bridge at Flippen Road; and 
• the addition of a new single span I-675 dedicated managed lane bridge over I-75 

northbound lanes having a dimension of 67.75’ wide by 246’ long. 
• The proposed pavement types would match existing asphalt section of the corridor and 

provide paved inside and outside shoulders.  Existing guardrail and overhead signs along 
the corridor would be removed and replaced as necessary along with construction of 
sound barriers as determined by noise studies.  Retaining walls would be constructed 
along I-75 to minimize ROW impacts. 

• Mt. Carmel Road would be closed with the construction of the new bridge and a detour 
would be provided. 

• The proposed southbound reversible lanes, required widening, and new ITS and tolling 
equipment would be constructed within the existing ROW.  The new managed lane only 
ramp on new location south of Jonesboro Road would require ROW from 3 parcels. 

 
The scope of improvements that may be required along Mt. Carmel Road with the Mt. Carmel 
Road Interchange Alternative may expand along the full length of Mt. Carmel Road between 
Mill Road and I-75.  This was not the case previously.  Therefore, the APE for the Mt. Carmel 
Road Interchange Alternative was expanded.   
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A Historic Resources Survey Report Addendum was prepared in 2012.  Two additional National 
Register eligible historic properties were identified within the proposed projects’ expanded APE.  
These were the Brannan Farm and the Rowan House.  No National Register listed or eligible 
archaeological sites were identified within the expanded APE.  The Historic Resources Survey 
Report Addendum was submitted to the GASHPO and FHWA on January 23, 2012.  In 
accordance with 36 CFR 800.4(c)(2), the Brannan Farm and the Rowan House were considered 
eligible for listing in the National Register by the FHWA and the GASHPO (see attached 
GASHPO Concurrence).   
 
The proposed projects were revised again in April of 2012 with two alternatives under 
consideration for the proposed projects. 
 

1. Alterative 1- The Preferred Alternative 
 
Alternative 1 includes the construction of reversible, barrier-separated, express toll lanes (ETL) 
and ITS infrastructure along I-75 in Henry County and Clayton County.  The ITS component of 
the projects begins and ends approximately two miles on either side of the proposed express toll 
lanes.  In Henry County, the ITS improvements begin 2.1 miles south of the I-75 bridge over SR 
155 and continue north along both I-75 and I-675 into Clayton County.  Along I-75, the ITS 
component of the projects ends 2.1 miles north of the I-75 southbound off-ramp to SR 138 
(Stockbridge Highway) and along I-675, it ends 2.1 miles north of SR 138.  The total project 
length including the ITS component is 17.94 miles. 
 
The express toll lanes begin in Henry County at the I-75 bridge over SR 155 and end in Clayton 
County approximately 600’ south of the I-75 southbound on-ramp from SR 138 and at SR 138 
on I-675, for a total length of 12.24 miles. From SR 155 to approximately one mile south of Mt. 
Carmel Road, a single express toll lane would be constructed.  The single lane would then 
transition to two reversible lanes, which would continue to the northern terminus of the facility, 
where they would diverge, providing access to the I-75 general purpose lanes and a direct single-
lane connection to the median of I-675, where the lane would then connect to the I-675 general 
purpose lanes. 
 
To accommodate the new lanes within the median of I-75, the southbound general purpose lanes 
would be shifted approximately 19’ to 31’ to the west.  The new lanes would match existing 
asphalt and concrete sections of the corridor and provide paved inside and outside shoulders.  
The proposed widening would occur within existing GDOT ROW, and retaining walls would be 
constructed along southbound I-75 to minimize ROW impacts.  The following additional 
improvements are also proposed as part of the projects: 
 

• Replacement of existing Mt. Carmel Road bridge with a new two-lane, two-span bridge.  
The bridge replacement would require partial acquisition of four parcels for ROW. 

• A dedicated access ramp that would allow connection to the managed lanes from 
Jonesboro Road at Foster Drive, just east of the Jonesboro interchange with I-75.  The 
ramp would require partial acquisition of three parcels for ROW. 

• Addition of a signal and turn lanes to the intersection of Mt. Carmel Road and Jonesboro 
Road. 
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• Widening of the existing I-75 overpass bridge at Flippen Road to accommodate the 
reversible-lanes typical section, the widening of the general-purpose lanes, and the 
addition of a new single span I-675 bridge over the I-75 northbound lanes to provide a 
dedicated connection to I-675. 

Existing guardrail and overhead signs along the corridor would be removed and replaced as 
necessary along with construction of noise barriers as determined by noise studies. 
 
GDOT is applying to FHWA for authority to implement tolls on the facility under the Express 
Lanes Demonstration Program established by Section 1604(b) of the Safe, Accountable, 
Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU).  Toll rates 
for the lanes vary according to traffic conditions to regulate demand for the lanes and keep them 
congestion-free, even during peak hour periods.  When traffic volume increases, tolls increase 
with demand.  When traffic volume decreases, tolls similarly decrease.  Fully electronic tolling 
allows customers to pay tolls automatically, eliminating the need for toll booths.  Electronic 
signs display toll rates to help drivers decide whether to access the lanes.  Drivers lock in their 
toll rate when they enter the ETL system. 
 
The managed lanes are proposed to operate northbound in the morning peak period and 
southbound in the afternoon peak period.  The reversible facility is expected to be closed twice a 
day for a total of 1 to 1½ hours to allow for maintenance and the reversal of the direction of 
travel.  To maximize use of the reversible lanes, analysis would be conducted to identify the 
specific times of day directional flow of the reversible lanes would change.  Following typical 
operational patterns, it would be expected that the reversible lanes would likely operate in a 
northbound direction from very early in the morning to about mid-day.  The operational flow 
would change to southbound and continue from mid-day through to the early hours of the 
morning. As such, the reversible lanes would be operational all day (with the exception of the 
two periods each day when the direction of operation of the lanes is switched), not just during the 
peak periods. 
 
During peak periods, contra-flow traffic, i.e., morning southbound traffic and evening 
northbound traffic would not be able to use the proposed reversible-lane system.  The contra-
flow traffic would have to use existing highway general purpose lanes or alternate arterial 
roadways.  Mechanical arms and/or barriers would prevent contra-flow traffic from accessing the 
managed lane system. These barriers would be raised and lowered manually and would be 
observable through real-time video cameras. 
 

2. Alternative 2 
 
Alternative 2, High Occupancy Toll (HOT) lanes, includes the same lane configuration and 
physical footprint as the express toll lanes in Alternative 1.  The ARC travel demand model 2040 
was run for both Alternatives.  The projected total traffic volumes for both Alternatives are the 
same.  There is a small difference in projected traffic volumes between the managed lanes and 
general purpose lanes of each Build Alternative.  Alternative 1 is projected to have between 
0.1% and 0.25% less traffic in the express toll lanes than the HOT lanes in Alternative 2 and 
therefore, 0.1-0.25% more traffic on the general purpose lanes than the general purpose lanes in 
Alternative 2. 
 
The key difference between HOT lanes (Alternative 2) and ETL (Alternative 1) is the toll policy 
and physical operations of the toll collection due to the occupancy requirements of HOT lanes.  
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Those vehicles that contain three or more passengers are designated as a high occupancy vehicle 
(HOV-3+) and are exempt from paying the toll.  Single occupant vehicles and HOV-2 vehicles 
would be required to pay a toll.  Therefore, Alternative 2 is defined as HOT-3+.  The ITS 
component and the lanes begin and end in the same locations as Alternative 1.  Because the lane 
configuration is the same under Alternatives 1 and 2, the additional improvements proposed for 
Alternative 1 are also proposed for Alternative 2.  The replacement of the Mt. Carmel Road 
bridge over I-75 would still occur and a detour would still be required. 
 
As described above, GDOT is applying to FHWA for authority to implement tolls on the facility 
under the Express Lanes Demonstration Program established by Section 1604(b) of the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-
LU).  All vehicles that are designated as HOV-3 are exempt from paying a toll, as well as transit 
vehicles, emergency vehicles, and motorcycles.  Toll rates for the single occupant vehicles and 
HOV-2 vehicles would vary according to traffic conditions to regulate demand for the lanes and 
keep them congestion-free, even during peak hour periods.  When traffic volume increases, tolls 
increase with demand.  When traffic volume decreases, tolls similarly decrease.  Therefore, the 
daily operations are relatively similar to those described under Alternative 1. 
 
Implementing an HOT system requires more complex system operations than an ETL system.  
The transponder mode under the ETL system is universal, except for specifically designated 
vehicles, such as transit vehicles, registered vanpools, and emergency vehicles.  Transponder 
mode under the HOT system is not universal, therefore, the public education for transponder use 
for HOT lanes can be more complicated.  The drivers must make a choice in declaring their 
transponder mode, i.e. switching the mode as to whether a driver is using it as an SOV or HOV.  
In addition, this alternative requires additional enforcement, since occupancy must be monitored 
to ensure that the transponder mode of individual vehicles is accurate.  Violation rates are likely 
to be higher on an HOT system than an ETL system.  There is added capital, operation, and 
maintenance costs with HOT lanes versus ETL lanes due to additional signs and enforcement.  
An HOT-3+ system is already in place in the Atlanta region on I-85 north of Atlanta.  The toll 
operations have already been established through the Peach Pass system.  The toll mode is either 
non-toll (if in a 3+ carpool) or toll (if in a 2+carpool or driving alone).  The toll mode can be 
changed on-line at the Peach Pass homepage or using a free application for smart phones.  All 
changes take at least 15 minutes to process before the customer is able to use the roadway.  As 
with Alternative 1, the tolling is fully electronic, eliminating the need for toll booths.  Electronic 
signs display toll rates to help drivers decide whether to access the lanes.  Drivers lock in their 
toll rate when they enter the managed lanes.  Under provisions of 23 USC 166(d), annual 
certification must be made that operational performance monitoring programs and enforcement 
programs are in place to ensure that the performance of the facility is not degraded and that the 
facility is operated in accordance with the restrictions and requirements of 23 USC 166. 
 
It was determined that the proposed access ramp from Jonesboro Road to I-75 would be located 
approximately 1,185’ from the eligible boundary of the Brannan House.  Also, the proposed 
intersection improvements at Jonesboro Road and Mt. Carmel Road would be located 
approximately 1,158’ from the eligible boundary of the Brannan House.  The proposed 
improvements at the intersection of Mt. Carmel Road and Mill Road were removed and are no 
longer part of the proposed projects.  The proposed access ramp from Mt. Carmel Road to I-75 
was also removed and is no longer part of the proposed projects.  Based on this, the Brannan 
Farm and the Rowan House were determined to no longer be located within the APE of the 
proposed projects.  The two new build alternatives for the proposed projects were located within 
the same footprint of the reversible lanes alternative evaluated in the original AOE in 2011.  
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Therefore, the proposed projects did not change in the area of the Horseshoe Farm.  Since the 
proposed changes did not enlarge the footprint of the projects, and since the proposed changes 
would not affect the eligible resources, the original finding of No Adverse Effect was determined 
to still be valid, and no further documentation under Section 106 was required. 
 
July 2012 Reevaluation 
 
In July of 2012, the designs of the proposed projects were again modified.  The proposed 
projects would now include intersection improvements at three intersections.  These new 
intersection improvements were: 
 

• SR 20 at Industrial Boulevard – Adding a 150’ right-turn lane southbound along 
Industrial Boulevard and optimizing signal timing to reduce delay.  

• SR 20 at I-75 Southbound Ramp – Making the southbound right-turn movement a 
free flow movement to reduce the delay at the intersection during the AM peak and 
the PM peak.  The existing right-turn lane along westbound SR 20 would be restriped 
and used as the third receiving lane.  This third lane would then become the exclusive 
right-turn lane at the intersection of SR 20 and Nec Drive.  

• SR 155 at Industrial Boulevard/King Mill Road – A 150’ right-turn lane along 
southbound approach of Industrial Boulevard to reduce AM and PM delay.  

 
In 2012, the description of the installation of the Intelligent Transportation System (ITS) 
equipment was also modified.  The ITS improvements would include the devices that the 
Georgia Department of Transportation (GDOT) require to provide traffic surveillance (cameras), 
incident management, information dissemination (microwave detection system), express lane 
access control (gates), and express lane directional control that communicate with and are 
controlled by NaviGAtor (network fiber).  The structures required to support the ITS elements 
are the static sign panels (as applicable) and the conduits and junction boxes for communication 
and power.   
 



From: Mustonen, Heather
To: Phil Quirk
Cc: Susan Thomas; Lynn Pietak; Dollar, Robert (Bobby)
Subject: RE: I-75 MLS PI Nos. 0009156 and 0009157

Thanks, Phil.  This looks good and I’ll finalize it in our files.
 
Bobby – I’ve saved a copy to Project Documents, however the project is no longer showing up in
TPro so it has not been updated.
 
Thanks,
Heather
 
Heather Mustonen
Archaeologist
GDOT Office of Environmental Services
(404) 631-1166
 

From: Phil Quirk [mailto:pquirk@edwards-pitman.com] 
Sent: Wednesday, March 26, 2014 3:33 PM
To: Mustonen, Heather
Cc: 'Susan Thomas'; 'Lynn Pietak'
Subject: RE: I-75 MLS PI Nos. 0009156 and 0009157
 
Hey Heather, Here is the attached PDF with the title changed to Fifth Addendum.
 
Thanks,
 
Phillip W. Quirk, RPA

Archaeologist-Principal Investigator
Edwards-Pitman Environmental, Inc.
1250 Winchester Parkway, Suite 200
Smyrna, GA 30080
770/333-9484
pquirk@edwards-pitman.com

 

From: Mustonen, Heather [mailto:hmustonen@dot.ga.gov] 
Sent: Wednesday, March 26, 2014 3:14 PM
To: Phil Quirk
Subject: RE: I-75 MLS PI Nos. 0009156 and 0009157
 
Thanks, Phil.  This looks good.  Can you please add Fifth Addendum to the title so we can be sure to
keep these all straight?  After that I’ll finalize the memo.
 
Thanks,



Heather
 
Heather Mustonen
Archaeologist
GDOT Office of Environmental Services
(404) 631-1166
 

From: Phil Quirk [mailto:pquirk@edwards-pitman.com] 
Sent: Wednesday, March 26, 2014 2:01 PM
To: Mustonen, Heather
Subject: RE: I-75 MLS PI Nos. 0009156 and 0009157
 
Hi Heather, I have revised the memo to include the changes mentioned in your comments, including
Graphics illustrating changes to the project. The attached file is in PDF format.
 
Thanks,
 
Phillip W. Quirk, RPA

Archaeologist-Principal Investigator
Edwards-Pitman Environmental, Inc.
1250 Winchester Parkway, Suite 200
Smyrna, GA 30080
770/333-9484
pquirk@edwards-pitman.com

 

From: Mustonen, Heather [mailto:hmustonen@dot.ga.gov] 
Sent: Thursday, March 20, 2014 4:29 PM
To: Phil Quirk
Cc: Lynn Pietak; Susan Thomas
Subject: RE: I-75 MLS PI Nos. 0009156 and 0009157
 
Hi Phil,
 
I’ve reviewed the subject memo and have the following comments:
 

1.       Overall, it would help the flow and readability of the memo to preface what information you
are including and why to help set up what is included throughout (since there are so many
addendums and different surveys).  The redundant project information of each addendum
could be removed with some editing to just highlight the project changes and not the overall
project description.  If you can set up the memo to account for some of this, I’m ok with not
completely re-writing all of the previous surveys but please consider this for future work on
this project as it would make for a clearer, more succinct documentation of the changes. 

2.       The sentence in the first paragraph that states that no archaeological sites are identified
within the current project design should be revised to include info that sites were found in



the 2011 addendum but are no longer in the APE (as you note on page 6).  As currently
worded it sounds as though no sites have ever been found.

3.       Please include some description of the effect of each change on the ROW in that location. 
There is mention of reduction and addition but we need to include more descriptive
information to better define the changes to and within the APE. 

4.       Please include graphics showing the location and extent of each change in relation to the
previously surveyed area.  This will clearly document that no additional survey is needed,
particularly in the case of the MS4 ponds that increase the footprint, addition of driveway
easements, and the shift in the I-675 ramps.   

5.       Please include page numbers.
 
If you have questions over any of the above, please let me know.
Thanks,
Heather
 
Heather Mustonen
Archaeologist
GDOT Office of Environmental Services
(404) 631-1166
 

From: Phil Quirk [mailto:pquirk@edwards-pitman.com] 
Sent: Tuesday, March 04, 2014 7:24 AM
To: Mustonen, Heather
Cc: 'Lynn Pietak'; 'Susan Thomas'
Subject: I-75 MLS PI Nos. 0009156 and 0009157
 
Good Morning Heather, Attached is a memo regarding the reevaluation of the proposed
improvements to I-75 from SR 155 to SR 138 in Henry and Clayton Counties, PI Nos. 0009156 and
0009157 for your review.
 
Thanks,
 
Phillip W. Quirk, RPA

Archaeologist-Principal Investigator
Edwards-Pitman Environmental, Inc.
1250 Winchester Parkway, Suite 200
Smyrna, GA 30080
770/333-9484
pquirk@edwards-pitman.com

 
 

The Georgia DOT spent approximately $15 million in 2013-2014 for 135 fast-tracked projects under the

Quick Response program to reduce traffic congestion and improve operations across Georgia. Quick



Response projects are typically under $200,000 on the state route system and funded from state motor

fuel tax. Visit us at http://www.dot.ga.gov; or follow us on http://www.facebook.com/GeorgiaDOT and

http://twitter.com/gadeptoftrans



 
GEORGIA DEPARTMENT OF TRANSPORTATION 

One Georgia Center, 600 West Peachtree Street, NW 
Atlanta, Georgia 30308 
Telephone: (404) 631-1000 
 

Keith Golden, P.E., Commissioner 

 
March 24, 2014 

 
Mr. Rodney N. Barry, P.E. 
Division Administrator 
Federal Highway Administration  
Atlanta Federal Center 
61 Forsyth Street, S.W., Suite 17th Floor 
Atlanta, Georgia 30303-3104 
ATTN: Chetna Dixon  
 
Re:  Request for Coordination under the Fish and Wildlife Coordination Act and Transmittal of Addendum V to Approved Ecology 

Resource Survey and Assessment of Effects Report and Subsequent Addenda 
  GDOT Project CSNHS-0009-00(156)(157), Henry and Clayton Counties 
  PI Nos. 0009156 & 0009157, Interstate 75 Managed Lanes 
 
Dear Mr. Barry: 
 
The purpose of this letter is to transmit the attached Ecology Addendum V to Approved Ecology Resource Survey and Assessment of 
Effects Report and Subsequent Addenda (Ecology Addendum V) and to request coordination under the Fish and Wildlife Coordination 
Act (FWCA) for channel loss within Stream 19 and Stream 24.  The Ecology Addendum V is required to address design changes, 
describe new state and federal water resources, and revise state and federal waters impacts.  The design build project is in the final 
design phase and the proposed project’s impacts to waters of the US have been updated.  The project would result in 572 linear feet 
(0.19 acre) of permanent perennial stream impacts, 297 linear feet (0.13 acre) of temporary perennial stream impacts, 248 linear feet 
(0.04 acre) of intermittent stream impacts, 99 linear feet (0.01 acre) of ephemeral stream impacts, 1.12 acre of permanent wetland 
impacts, and 1.46 acre of wetland conversion impacts.  This has changed from 958 linear feet of permanent perennial stream impacts, 
398 linear feet of intermittent stream impact, 125 linear feet of ephemeral channel impacts, 1.53 acres of permanent wetland fill 
impacts, and 0.56 acre of jurisdictional forested wetland conversion impacts.  Temporary stream impacts were not previously 
included, as they were undetermined at the time of approval of Ecology Addendum IV.    
 
Fish and Wildlife Coordination Act (FWCA) consultation was previously initiated in April 2011 for impacts to Stream 24; in April 
2012 for impacts to Stream 12g, re-initiated in June 2013 for impacts to Stream 12g and initiated for impacts to Stream 2l, Stream 12, 
Stream 12b, Stream 12e, Stream 12j, Stream 23, and Stream 23e.  The US Fish and Wildlife Service (USFWS) concurred with the 
determinations that impacts to streams are unavoidable and necessary to implement the proposed project on July 1, 2011; June 15, 
2012; and June 6, 2013.  Due to design changes, the proposed project related impacts have increased from what was reported to the 
USFWS in July 2011 for Stream 24; therefore, re-initiation of FWCA consultation would be required for impacts to Stream 24.  
Additionally, Stream 19 now requires FWCA consultation because to a portion of the stream reach is to be filled and relocated due to 
a design change.   
 
Georgia Department of Transportation (GDOT) Project CSNHS-0009-00(156)(157) proposes to construct new lanes along  
Interstate 75 (I-75) in Henry and Clayton counties, Georgia.  The proposed project would consist of the construction of reversible 
barrier separated electronic toll lanes (ETL) and intelligent transportation system (ITS) infrastructure along I-75 and I-675.  The 
proposed beginning point of the project is Mile Post (MP) 214.16, which is approximately 2.1 miles south of the I-75 Bridge over 
State Route (SR) 155 in Henry County.  The proposed end point of the project is 2.1 miles north of the I-75 southbound off-ramp to 
SR 138/Stockbridge Highway (MP 230.00) and 2.1 miles north of SR 138/Stockbridge Highway on I-675 in Clayton County.  The 
total project length including the ITS system would be 17.94 miles.   
 
Ecological impacts have changed as a result of updated field survey and design changes.   Anticipated impacts related to this project 
and findings of ecological resources are: 
 

• Special Provision 107.23G would be implemented in order to protect birds utilizing culverts and bridges (no change); 
• The proposed project would have no effect on bats (no change); 
• No essential fish habitat present (no change); 
• Federal Highway Administration (FHWA) concurrence was received for the “no effect” determinations for federally 

threatened or endangered species in Clayton and Henry counties, most recently on June 5, 2013 (no change);  
• The proposed project would have “no effect” on the federally endangered black-spored quillwort (Isoetes melanospora), 

dwarf sumac (Rhus michauxii), Gulf moccasinshell (Medionidus penicillatus), oval pigtoe (Pleurobema pyriforme), 
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shinyrayed pocketbook (Hamiota subangulata), and relict trillium (Trillium reliquum), or federally threatened pools 
sprite (Amphianthus pusillus) and purple bankclimber (Elliptoideus sloatianus).  Gulf moccasinshell, oval pigtoe, and 
purple bankclimber have been included on the IPaC lists for Henry and Clayton counties since the previous ecology 
addendum; 

• The proposed project would have “no effect” on the state endangered robust redhorse (Moxostoma robustum), state 
threatened Halloween darter (Percina crypta), state rare highscale shiner (Notropis hypsilepis), or the state rare 
goldstripe darter (Etheostoma parvipinne) (no change); 

• The proposed project would have “no significant adverse effect” on the state threatened Altamaha shiner (Cyprinella 
xaenura).  The project would implement Special Provision 107.23G for the protection of Altamaha shiners (no change); 

• The proposed project would not result in a “take” and would have no effect on bald eagles (Haliaeetus leucocephalus) 
(no change); 

• The proposed project would have no effect on critical habitat for protected species (no change); 
• Twenty-eight (28) jurisdictional perennial streams, 51 jurisdictional intermittent streams, 40 jurisdictional wetlands, two 

jurisdictional open waters, and 12 jurisdictional ephemeral stream channels were identified within or adjacent to the 
project corridor.  This includes five additional perennial streams, seven additional intermittent streams, one additional 
ephemeral stream channel, and seven additional wetlands from what was previously reported; 

• Nineteen (19) non-jurisdictional non-buffered state waters (NBSWs) were identified within or adjacent to the project 
corridor and one non-jurisdictional buffered state water was identified within project corridor (no change); 

• The project would result in 572 linear feet (0.19 acre) of permanent perennial stream impacts, 297 linear feet (0.13 acre) 
of temporary perennial stream impacts, 248 linear feet (0.04 acre) of intermittent stream impacts, 99 linear feet (0.01 
acre) of ephemeral stream impacts, 1.12 acre of permanent wetland impacts, and 1.46 acre of wetland conversion 
impacts.  This has changed from 958 linear feet of permanent perennial stream impacts, 398 linear feet of intermittent 
stream impact, 125 linear feet of ephemeral channel impacts, 1.53 acres of permanent wetland fill impacts, and 0.56 acre 
of jurisdictional forested wetland conversion impacts.  The design changes have resulted in a reduction of 540 linear feet 
of permanent stream impacts, 0.43 acres of wetland impact, and 26 linear feet of ephemeral stream impact from what 
was previously reported.  Temporary stream impacts were not previously included for streams, as they were unknown.  
Wetland conversion impacts have increased as a result of final design which incorporates location of best management 
practices (BMPs) and construction work area; 

• The project requires 4,627.8 compensatory stream mitigation credits and 19.2 compensatory wetland/open water 
mitigation credits from a bank which services HUC 03070103.  This is a reduction of 1,487.9 stream credits and an 
increase of 3.0 wetland credits from what was previously reported (6,095.9 stream mitigation credits and 16.2 
wetland/open water mitigation credits); 

• The project would require a Georgia stream buffer variance under Criterion 2(a) for impacts to the vegetated buffer of 
Streams 1, 1o, 12b, 13, 20a and Stream 23.  Streams 2, 2a, 2i, 8, 13b, 14, 19, and 23c no longer require a buffer variance 
under Criterion 2(a) and Stream 23 was not included as needing a buffer variance under Criterion 2(a); 

• The project would require a Georgia stream buffer variance under Criterion 2(h) for impacts to the vegetated buffer of 
Streams 2a, 12j, 19, 23, and Stream 24.  Previously, Streams 2l, 12b, 12j, and Stream 23e were reported as requiring a 
buffer variance under Criterion 2(h); and  

• USFWS FWCA concurrence is required for channel loss to Stream 19 and Stream 24.  FWCA coordination was 
previously completed for Streams 2l, 12, 12b, 12e, 12g, 12j, Stream 23, Stream 23e, and Stream 24, as discussed above.   

 
FWCA concurrence is being requested for Stream 19 and Stream 24.  The stream descriptions and impact avoidance and/or 
minimization efforts are described below. 
 
Stream 19 
Stream 19 was described in the March 2011 Ecology Resource Survey and Assessment of Effects Report.  Stream 19, an unnamed 
tributary of Pates Creek (Stream 16), is a somewhat impaired intermittent stream with a substrate of silt, sand, gravel, and pebble.  The 
stream is located within the median and east of I-75, approximately 0.28 mile southeast of the I-75 overpass on Eagles Landing 
Parkway/Hudson Bridge Road.   
 
The proposed project would permanently impact 24 linear feet (0.005 acre) of Stream 19 as a result of a culvert extension and 36 
linear feet (0.005) as a result of filling and relocating the stream channel.  This has change since the approval of Ecology Addendum IV 
to Approved Ecology Resource Survey and Assessment of Effects Report and Subsequent Addenda, where it was reported that 28 linear 
feet (0.003 acre) of Stream 19 would be impacted as a result of a culvert extension.  An impact attenuator was incorporated into the 
design for driver safety, thus requiring changes to the proposed fill slopes and the resulting changes in impacts.   
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Stream 24  
Stream 24 was described in the March 2011 Ecology Resource Survey and Assessment of Effects Report.  Stream 24, an unnamed 
tributary of Reeves Creek (Stream 23), is a fully impaired intermittent stream with a substrate of silt, sand, gravel, pebble, cobble, and 
concrete (flume).  The stream is located entirely within the median, approximately one mile southeast of the I-75 underpass on 
Stockbridge Road/SR 138.   
 
The proposed project would impact 144 linear feet (0.03 acre) of Stream 24 as a result of the relocation of the existing natural stream 
channel into a concrete flume.  The impacts are the result of the removal of a retaining wall from the design and design changes 
associated with the inclusion of MS4 infrastructure for water quality.  This has change since the approval of Ecology Addendum IV to 
Approved Ecology Resource Survey and Assessment of Effects Report and Subsequent Addenda, where it was reported that Stream 24 
would not be impacted.  FWCA concurrence was received for 50 linear feet of new pipe impacts to Stream 24 in July 2011. 
 
The Department respectfully requests your concurrence with the no effect determinations and that your office coordinate with the 
USFWS in accordance with the FWCA (48 Stat. 401, as amended; 16 U.S.C. 661 et. Seq) for the above referenced project.  
Additionally, the Department respectfully requests the approval of the lead Federal Agency and of the USFWS that all reasonable 
avoidance and minimization measures have been explored.  If you have any questions or need additional information, feel free to 
contact Meghan Hedeen at (404) 631-1812 or Doug Chamblin at (404) 631-1447. 
 

 Sincerely, 

       
 Hiral Patel 
 State Environmental Administrator 

 
HP/HDC/cl 
Attachment 

 
cc:  Pete Pattavina, USFWS      
 Loren Frost Bartlett, GDOT PM     
 Bobby Dollar, GDOT NEPA     
 Lisa Westberry, GDOT OES 
 Eugene Hopkins, GDOT ECB     
 Catherine Samay, GAEPD 
 Danielle Floyd, GAEPD 
 Anna Yellin, GAEPD 
 Mark LaRue, USEPA 
 Connie Tallman, USEPA 



From: Chetna.Dixon@dot.gov [mailto:Chetna.Dixon@dot.gov] 

Sent: Monday, April 07, 2014 9:34 AM 
To: Pete_Pattavina@fws.gov 

Cc: Chetna.Dixon@dot.gov; Dollar, Robert (Bobby); Hedeen, Meghan W. 
Subject: Request to Re-initiate FWCA Coordination-GDOT Project CSNHS-0009-00(156)(157), 0009156, 

0009157, Clayton and Henry Counties: I-75 Managed Lanes 

 
The subject project is described in GDOT’s correspondence and Addendum V to the Approved 
Ecology Resource Survey and Assessment of Effects Report and Subsequent Addenda transmitted 
under cover letter dated March 24, 2014. GDOT transmittal requested re-initiation of FWCA and in 
ESA. Previously on June 6, 2013 USFWS concurred that impacts to are unavoidable and the 
mitigation proposed was adequate compensate for these impacts. Since the coordination in June of 
2013 there has been a change impacts to streams. 
 
Previous correspondence indicate the proposed project would result in impacts to Streams 12, 12b, 
12e, 12g, 12j, 21, 23 and 23 e. FWCA coordination was previously completed for those streams. 
According to the March 2014 correspondence, additional impacts 
 
FWCA: The proposed project would result in approximately 572 linear feet of permanent perennial 
stream impacts, 297 linear feet of temporary perennial stream impacts, 248 linear feet of 
intermittent stream impacts, 99 linear feet of ephemeral stream impacts as a result of design 
changes. The impacts would require 4,627.8 stream mitigation credits. 1.12 acre of permanent 
wetlands impacts would occur. The project would require 19.2 compensatory wetland/open water 
mitigation credits. Please reference the March 2014 Addendum V to the Approved Ecology Resource 
Survey and Assessment of Effects Report and Subsequent Addenda for details on the project impacts 
and mitigation. We believe that the impacts area are unavoidable and the mitigation proposed is 
adequate to compensate for these impacts. We request your concurrence with this determination.  
 
If you have any comments or questions, please advise. 
 
 

Thanks, 
 
 
Chetna P. Dixon | FHWA GA Division 

Environmental Coordinator 
(:: 404.562.3655 office 

*:: 61 Forsyth Street, Ste 17T100; Atlanta, GA 30303 
*:: Chetna.Dixon@dot.gov 
Please consider the environment before printing this e-mail 



 Georgia Department of Natural Resources 
 Environmental Protection Division Northeast District Office 
 745 Gaines School Road, Athens, Georgia 30605 
Reply To: James A. Capp, Branch Chief 
Non Point Source 706/369-6376 

                                      FAX: 706/369-6398 
 

January 15, 2014 
 
 
Mr. Glenn Bowman 
Georgia Department of Transportation 
Office of Environmental Services 
600 W. Peachtree Street, NW, 16

th
 Floor 

Atlanta, Georgia 30308 
Attention:   Doug Chamblin 
 
      Re: State Water Determination  

GDOT Project # CSNHS-0009-00(156)(157) 
PI # 0009156 & 0009157 
Clayton and Henry Counties 

 
Dear Mr. Bowman: 
 
A site visit was conducted on January 8, 2014, by the Georgia Environmental Protection Division (EPD) to 
determine if state waters that require an undisturbed buffer were present. Among those in attendance were 
Danielle Floyd (EPD), Collin Lane (Edwards Pitman) and Jason Morrell (Arcadis).  Based upon the site 
inspection, EPD has determined the following: 
 

(1) State Waters, identified as 1c-1 and located upstream of the headcut, does not exhibit 
evidence of being at least an intermittent stream.  The feature did not exhibit base flow, a 
defined channel, or wrested vegetation.  As a result, EPD has determined the feature is not 
subject to state-mandated buffer requirements. 
 

(2) State Waters, identified as 1e-1, does not exhibit evidence of being at least an intermittent 
stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation.  As a 
result, EPD has determined the feature is not subject to state-mandated buffer requirements. 

 
(3) State Waters, identified as 1e-4, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation.  As a 
result, EPD has determined the feature is not subject to state-mandated buffer requirements. 

 
(4) State Waters, identified as 2d, does exhibit evidence of being at least an intermittent stream.  

The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, EPD 
has determined the feature is subject to state-mandated buffer requirements. 

 
(5) State Waters, identified as 2f-1, does exhibit evidence of being at least an intermittent stream. 

 The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, 
EPD has determined the feature is subject to state-mandated buffer requirements. 
 

(6) Wetland Feature, identified as WL 2g, does not exhibit evidence of being at least an 
ephemeral stream.  The feature did exhibit base flow; however, there is no defined channel or 
wrested vegetation.  As a result, EPD has determined the feature is not subject to state-
mandated buffer requirements. 
 

(7) State Waters, identified as 2l, does exhibit evidence of being at least an intermittent stream.  
The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, EPD 
has determined the feature is subject to state-mandated buffer requirements. 
 

(8) State Waters, identified as 12j, does exhibit evidence of being at least an intermittent stream.  
The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, EPD 
has determined the feature is subject to state-mandated buffer requirements. 
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(9) State Waters, identified as 12l, does exhibit evidence of being at least an intermittent stream.  

The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, EPD 
has determined the feature is subject to state-mandated buffer requirements.  However, the 
portion of this feature adjacent to the northbound side of I-75 becomes braided just outside the 
limits of ROW and loses channel definition prior to flowing into Wetland 12a.  This portion is 
not subject to state-mandated buffer requirements 

 
(10) Wetland Feature, identified as WL 13a, does not exhibit evidence of being at least an 

ephemeral stream.  The feature did exhibit base flow; however, there is no defined channel or 
wrested vegetation.  As a result, EPD has determined the feature is not subject to state-
mandated buffer requirements. 

 
(11) State Waters, identified as 13b, does exhibit evidence of being at least an intermittent stream.  

The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, EPD 
has determined the feature is subject to state-mandated buffer requirements. 

 
(12) State Waters, identified as 13h, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit base flow or wrested vegetation.  As a result, EPD has 
determined the feature is not subject to state-mandated buffer requirements. 
 

(13) State Waters, identified as 13k, does not exhibit evidence of being at least an intermittent 
stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation.  As a 
result, EPD has determined the feature is not subject to state-mandated buffer requirements. 

 
(14) State Waters, identified as 19b, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation and 
was completely lined with riprap.  As a result, EPD has determined the feature is not subject 
to state-mandated buffer requirements. 
 

(15) State Waters, identified as 19f, does not exhibit evidence of being at least an intermittent 
stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation and 
was partially lined with riprap.  As a result, EPD has determined the feature is not subject to 
state-mandated buffer requirements. 

 
(16) State Waters, identified as 23a, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit a defined channel or wrested vegetation.  As a result, EPD 
has determined the feature is not subject to state-mandated buffer requirements. 

 
(17) State Waters, identified as 27e, does exhibit evidence of being at least an intermittent stream.  

The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a result, EPD 
has determined the feature is subject to state-mandated buffer requirements. 

 
(18) State Waters, identified as 27k-1, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation.  As a 
result, EPD has determined the feature is not subject to state-mandated buffer requirements. 

 
(19) State Waters, identified as 27k-2, does exhibit evidence of being at least an intermittent 

stream.  The feature did exhibit base flow, a defined channel, and wrested vegetation.  As a 
result, EPD has determined the feature is subject to state-mandated buffer requirements. 

 
(20) State Waters, identified as 27n-2, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit base flow, a defined channel, or wrested vegetation.  As a 
result, EPD has determined the feature is not subject to state-mandated buffer requirements. 

 
(21) State Waters, identified as 27n-3, does not exhibit evidence of being at least an intermittent 

stream.  The feature did not exhibit a defined channel or wrested vegetation and was mostly 
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filled with broken remnants of a concrete flume.  As a result, EPD has determined the feature 
is not subject to state-mandated buffer requirements. 

 
EPD reserves the right to change this determination if additional information is obtained during a later site 
inspection or if site conditions have changed. 
 
This letter does not relieve you from obtaining any other permits that would be required by any other local, state, 
or federal agency. 
 
If additional information is required, please do not hesitate to contact me at (706) 369-6376 or 
danielle.floyd@dnr.state.ga.us.        
    

Sincerely, 
 

 
 
       Danielle Floyd 
       Environmental Specialist 
       Erosion and Sedimentation Control Unit 
 
cc: EPD Mountain District – Atlanta Satellite Office 

Eugene Hopkins, GDOT ECB 



 Georgia Department of Natural Resources 
 Environmental Protection Division, Watershed Protection Branch 
 4220 International Parkway, Suite 101, Atlanta, Georgia 30354 
Reply To: Linda MacGregor, P.E., Branch Chief 
NonPoint Source Program 404/675-6232 
404/675-6240             FAX: 404/675-6245 
 
 

 
February 14, 2012 

 
Mr. Glenn Bowman 
Georgia Department of Transportation 
Office of Environmental Services 
600 W. Peachtree Street, NW, 16th Floor 
Atlanta, Georgia 30308 
Attention:  Doug Chamblin  
 
      Re: State Waters Determination  

GDOT PI #0009156 
Henry/Clayton County 

 
Dear Mr. Bowman: 
 

A site visit was conducted on January 19, 2012 by the Georgia Environmental 
Protection Division (EPD) to determine if state waters that require an undisturbed buffer 
were present. In attendance were Casey Glen (Edwards Pitman Environmental, Inc.) 
and Dewey Richardson (EPD).  Based upon the site inspection, the EPD has 
determined the following: 

  
(1) State waters identified as Ephemeral Stream 7, does not exhibit evidence 

of being at least an intermittent stream.  The feature has a poorly defined 
channel and does not exhibit evidence of a base flow, a clear point of 
wrested vegetation or hydric soils.  The feature has fibrous roots in the 
channel.  As a result, the EPD has determined the feature is not subject 
to state-mandated buffer requirements. 

      
(2) State waters identified as Detention Basin 7a, has an outflow but does not 

exhibit evidence of a normal pool elevation or wrested vegetation.  As a 
result, the EPD has determined the feature is not subject to state-
mandated buffer requirements. 

 
(3) State waters identified as Ephemeral Stream 11, does not exhibit 

evidence of being at least an intermittent stream.  The feature exhibits 
evidence of a defined channel.  However, the feature does not exhibit 
evidence of a base flow, a clear point of wrested vegetation or hydric soils.  
The feature has fibrous roots in the channel.  As a result, the EPD has 
determined the feature is not subject to state-mandated buffer 
requirements. 
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(4) State waters identified as Ephemeral Stream 11a, does not exhibit 
evidence of being at least an intermittent stream.  The feature does not 
exhibit evidence of a continuous bed and bank, base flow, a clear point of 
wrested vegetation or hydric soils.  The feature has fibrous roots and 
rooted upland plants in the channel.  As a result, the EPD has determined 
the feature is not subject to state-mandated buffer requirements. 

 
The EPD reserves the right to change this determination if additional information 

is obtained during a later site inspection or if site conditions have changed. 
 

This letter does not relieve you from obtaining any other permits that would be 
required by any other local, state, or federal agency. 

 
If additional information is required, please do not hesitate to contact me at (478) 

751-6612.    
       

Sincerely, 

        
       Dewey Richardson 
       Environmental Specialist 
       Erosion and Sedimentation Control Unit 
 

cc: Catherine Samay 
Bert Langley 
Daryl Williams 
Casey Glen 

















From: Chetna.Dixon@dot.gov [mailto:Chetna.Dixon@dot.gov] 

Sent: Wednesday, April 16, 2014 8:02 AM 
To: pete_pattavina@fws.gov 

Cc: Chetna.Dixon@dot.gov; Chamblin, Douglas; Hedeen, Meghan W. 
Subject: No Effect Determination for GDOT CSHNHS-0009-00(156)(157); PI 0009156, 0009157; Henry 

and Clayton Counties: I-75 Managed Lanes 

 
 
Based on the information presented in the March 2014 “Addendum to Approved Ecology Resource 
Survey and Assessment of Effects Report and Subsequent Addenda”, FHWA has determined the 
proposed action (I-75 Managed Lanes) would have no effect on federally listed species in Clayton 
and Henry Counties. In addition, the proposed action would have no effect on the bald eagle. 
Finally, no effects would occur to critical habitat. 
 
 
Previous no effect determinations were made on May 23, 2012 and June 5, 2013 on the proposed 
project. Please advise if you have any comments or questions. 
 
 
 
 
Chetna P. Dixon | FHWA GA Division 

Environmental Coordinator 
(:: 404.562.3655 office 
*:: 61 Forsyth Street, Ste 17T100; Atlanta, GA 30303 

*:: Chetna.Dixon@dot.gov 
Please consider the environment before printing this e-mail 

















*:: Chetna.Dixon@dot.gov
 
 
 
P Please consider the environment before printing this e-mail  

 
 

From: Smith, Dianna [mailto:Smith.Dianna@epa.gov] 
Sent: Monday, April 07, 2014 12:01 PM
To: Dixon, Chetna (FHWA); aheath@dot.ga.gov; jcrane@dot.ga.gov; kjackson@dot.ga.gov;
sshakshuki@dot.ga.gov; aphillips@dot.ga.gov; Allen, Katy (FHWA); anclay@dot.ga.gov;
rgoodwin@grta.org; KKim@atlantaregional.com; Somerville, Amanetta; dhaynes@atlantaregional.com;
ddonofrio@atlantaregional.com; Benjamin, Lynorae; james_kelly@dnr.state.ga.us;
JOrr@atlantaregional.com; syamala@hallcounty.org; Melton, Boyd (FTA); jbarrett@atlantaregional.com
Cc: Smith, Dianna
Subject: RE: PM Determination for Nonattainment Area: PI 0009156/0009157, Henry/Clayton, PM2.5
LOD
 
Hello Chetna,
 
Thanks for sending this for our review.  We have completed our review and agree that these
project(s) do NOT appear to be a "Project of Concern" per the Transportation Conformity Rule, and
thus meets the statutory and regulatory requirements for PM 2.5 hotspots without a qualitative
analysis.  
 
 

Dianna B. Smith
Environmental Scientist

Regional Transportation Conformity Contact

Air Quality Modeling and Transportation Section

Phone: (404) 562-9207 Fax: (404) 562-9019

e-mail  smith.dianna@epa.gov
 
 

From: Chetna.Dixon@dot.gov [mailto:Chetna.Dixon@dot.gov] 
Sent: Thursday, March 20, 2014 11:16 AM
To: aheath@dot.ga.gov; jcrane@dot.ga.gov; kjackson@dot.ga.gov; sshakshuki@dot.ga.gov;
aphillips@dot.ga.gov; Katy.Allen@dot.gov; Chetna.Dixon@dot.gov; anclay@dot.ga.gov; Smith, Dianna;
rgoodwin@grta.org; KKim@atlantaregional.com; Somerville, Amanetta; dhaynes@atlantaregional.com;
ddonofrio@atlantaregional.com; Benjamin, Lynorae; james_kelly@dnr.state.ga.us;
JOrr@atlantaregional.com; syamala@hallcounty.org; Keith.Melton@dot.gov;
jbarrett@atlantaregional.com
Cc: Chetna.Dixon@dot.gov
Subject: PM Determination for Nonattainment Area: PI 0009156/0009157, Henry/Clayton, PM2.5 LOD
 

Hello Interagency Group,

Please see the attached PM 2.5 Determination sheet for a project in the Atlanta Nonattainment Area.  FHWA has
determined that the project is NOT of air quality concern and is requesting consensus from the Interagency
consultation group. 



Please review and provide comments back by COB 4/4/14. 

If no comments are received from your agency, consensus with this determination will be assumed.  Thanks in
advance for responding quickly.

Thanks,
 
Chetna P. Dixon | FHWA GA Division
Environmental Coordinator
(::  404.562.3655 office
*::  61 Forsyth Street, Ste 17T100; Atlanta, GA 30303
*:: Chetna.Dixon@dot.gov
 
 
 
P Please consider the environment before printing this e-mail  

 

Georgia DOT commits $7 million per year to an Off-System Safety Improvement Program designed to

reduce fatalities and serious injuries on rural roads owned and maintained by local governments

throughout Georgia. Thus far in FY2014, GDOT has administered approximately $6.5 million of federal

funds for local assistance in 78 counties. Visit us at http://www.dot.ga.gov (Local Government link) or

follow us on http://www.facebook.com/GeorgiaDOT and http://twitter.com/gadeptoftrans









Design Submittal Review - Design Build (DSRDB) - 45  
 

Project: I-75 Express Lanes Project Number:  

Process 
Document: 

DSRDB - 45 Overall Due 
Date: 

08.21.2014 05:00PM 

Current 
Workflow Step: 

Finish Step Due Date:  

Subject: Final-OTH-00045-0 | MS4 
Infeasibility Addendum 

  

Status: Approved   

 
Details 

Submittal 
Description: 

MS4 Infeasibility Addendum 

Submittal 
Number: 

 
Final-OTH-00045-0 

Submittal Type:  
OTH - Other 

Phase:  
Final 

Section 
Number(s): 

 
Not Applicable 

Drawing 
Number(s): 

 
1-188 

Peer Review 
Conducted: 

 
Yes 

Date Due:  
08.20.2014 

Review Period:  
14 

Submittal Status:  
Accepted 

 
Documentation 

Submittal:  
I-75 South Managed Lanes Infeasibility Addendum 08042014.pdf 

Supporting  



Documentation: D-037-Infeasiblity Addendum_14-0806.pdf 

GDOT 
Certification: 

 
 

 
Comments 

Design Build Team 
Comments: 

 
Please forward to Brad for review and approval. 

Owner 
Comments: 

 
The MS4 Infeasibility Addendum has been approved. 

DM 
Recommendation: 

 
Recommendation to approve the MS4 Infeasibility Addendum based on the 
review comment from GDOT Design Policy and Support. 

PM 
Recommendation: 

 
Recommend to accept MS4 Infeasibility Addendum 

DPGM 
Recommendation: 

 
Recommend to accept MS4 Infeasibility Addendum 

FHWA 
Recommendation: 

 
 

 
Comments 

Brad McManus, GDOT, 08.15.2014 9:19 AM 
The infeasibility addendum submitted on August 6 2014 is approved. 
 

Sherl White, HNTB, 08.07.2014 4:07 PM 
Requested comment on step DM Review Drawing Package & Comment from Brad 
McManus (GDOT) with a respond by date of 08.21.2014." 
 
Brad, 
 
Please review the additional MS4 Addendum to reflect the approach (infeasible) of not 
including the cost on ITS and tolling facilities in the cost comparison for post 
construction structures drainage area 6 and 43A.  
 
Thanks, 
Sherl A. White  
Project Manager  
sawhite@hntb.com  
404-309-5413 
 

 
Attached Documents 



File Name Attached By Date Attached Step 

D-037-Infeasiblity Addendum_14-
0806.pdf 

Bradley, Tony 
(CW Matthews 
Contracting Co., 
Inc.) 

08.06.2014 Start 

I-75 South Managed Lanes Infeasibility 
Addendum 08042014.pdf 

Bradley, Tony 
(CW Matthews 
Contracting Co., 
Inc.) 

08.06.2014 Start 
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MEMO 

To: 

Darryl D. VanMeter, PE 
State Innovative Program Delivery Engineer 
Georgia Department of Transportation 
One Georgia Center 
600 West Peachtree Street, NW 
Atlanta, GA  30308 

 

From:  

Joseph Hughey, PE 
 

 

Date: ARCADIS Project No.: 

August 4, 2014 GA064035 

Subject:  

Addendum to the MS4 Infeasibility Report for I-75 South 
Managed Lanes from State Route 155 to State Route 138 
GDOT Project Nos. CSNHS-0009-00(156) and CSNHS-0009-00(157) 
P.I. Nos. 0009156 and 0009157, Henry and Clayton Counties, Georgia 

This memorandum and attached supporting data serve as the second (2nd) addendum to the MS4 
Infeasibility Report for I-75 South Managed Lanes from State Route 155 to State Route 138 submitted 
previously to the Georgia Department of Transportation (GDOT) and dated September 19, 2013 (revised 
February 25, 2014). 

This addendum was prepared to document changes to infeasibility determinations made since the 
previously approved submittal and addendum. These changes are a result of revisiting the cost of some 
best management practices (BMPs) and their associated roadway cost in light of revised guidance from 
GDOT and the Georgia Environmental Protection Division (EPD). The revised guidance indicates that 
ancillary items such as intelligent transportation systems (ITS) and tolling facilities do not need to be 
included in the cost of roadway items when attempting to apply the 10 percent cost criteria for infeasibility.  

This addendum contains the following: 

• Memorandum 

• Summary tables following the format of summary tables in the previous submittal 

• Water quality calculation 

• Hydrologic model output 

• Drainage area and footprint figure 

ARCADIS U.S., Inc. 

2410 Paces Ferry Road 

#400 

Atlanta 

Georgia 30339 

Tel 770 431 8666 

Fax 770 435 2666 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

DA 6b 11.54/ 
11.56 P-7 

6-AG4 
6-AH8 
Unnamed Ditch 

Water Quality 
Channel Protection 
Overbank Protection 
Extreme Flood Protection 

IC1 (Cost) 

Summary 

Runoff from DA 6b comes from the I-75 northbound and southbound lanes, the I-75 northbound 
ramp lanes, and State Route 20, discharges into a drainage ditch adjacent to the northbound 
lanes, and travels south until the ditch discharges into a 4-foot-wide by 4-foot-high box culvert. The 
point where discharge from the box culvert leaves the ROW is the MS4 outfall for DA 6b. 

In the previously submitted infeasibility report dated September 19, 2013 (revised February 25, 
2014), P-7 was determined to be feasible. However, recently the policy regarding Infeasibility 
Criteria 1 (Cost) has been revised so that various ancillary items such as ITS and tolling equipment 
should not be included in the estimated roadway cost. Therefore, the roadway cost estimate was 
revised and the feasibility determination re-evaluated. 

Enhanced swales and bioretention areas were not considered because the contributing drainage 
area exceeds the maximum recommended contributing drainage area (5 acres) from the GSMM. 

The cost of construction and maintenance of the BMP exceeds 10 percent of the combined cost for 
ROW, construction, and utilities for the portion of the project draining to the outfall in question, 
resulting in a determination of infeasibility for all standard design criteria based on IC1 as defined in 
the Design and Infeasibility Criteria section of the revised infeasibility report (revised February 25, 
2014). Please refer to the cost estimates below. 
 
BMP Cost: 

Item Description Quantity 
(Unit) Unit Price Unit Total 

Pond Grading 2,250 (CY) $12.02 $27,033.75 

Pond Aggregates, Including Material 15 (TN) $46.80 $702.00 

42" Storm Drain 63 (LF) $85.50 $5,386.50 

Outlet Control Structure 1 (EA) $11,700.90 $11,700.90 

High Mast Light Towers (Inc. luminaire) 1 (EA) $37,603.06 $37,603.06 

Remove Existing High Mast Light 1 (EA) $1,542.61 $1,542.61 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

 

19MM 90 (TN) $60.30 $5,427.00 

12.5 90 (TN) $66.15 $5,953.50 

Type W Guardrail 1,266 (LF) $15.80 $19,996.47 

Type 12 Anchor 2 (EA) $1,830.60 $3,661.20 

Type 1 Anchor 2 (EA) $788.40 $1,576.80 

Landscaping/Plantings 4,534 (SY) $1.80 $8,161.20 

 Total $128,744.99 

 
Roadway Cost: 

Item Description Quantity 
(Unit) Unit Price Unit Total 

GAB 5,143 (TN) $16.65 $85,630.95 

25MM 3,907 (TN) $54.23 $211,857.08 

19MM 969 (TN) $60.30 $58,430.70 

12.5 783 (TN) $66.15 $51,795.45 

12.5 SMA 278 (TN) $105.30 $29,273.40 

12.5 PEM 760 (TN) $87.75 $66,690.00 

Grading 6,356 (CY) $9.90 $62,924.40 

Type W Guardrail 135 (LF) $15.80 $2,132.33 

Type 12 Anchor 1 (EA) $1,830.60 $1,830.60 

Type 1 Anchor 1 (EA) $788.40 $788.40 

S-1 Median Barrier 2,192 (LF) $51.78 $113,495.18 

Type 25S Median Barrier 263 (LF) $224.46 $59,032.98 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

 

18" Storm Drain 1,155 (LF) $30.18 $34,854.44 

Drainage Structures 12 (EA) $2,700.00 $32,400.00 

Jack and Bore 78 (LF) $403.49 $31,472.06 

Thermo Plastic Solid Stripe, 5 In, White 0.36 (LM) $1,425.60 $513.22 

Thermo Plastic Solid Stripe, 5 In, Yellow 0.36 (LM) $1,425.60 $513.22 

Thermo Plastic Skip Stripe, 5 In, White 0.72 (GLM) $999.00 $719.28 

Raised Pavement Markers 50 (EA) $2.70 $135.00 

Type 26 S Median Barrier 160 (LF) $203.07 $32,490.72 

 Total $876,979.40 

 
Refer to Figure 3B (attached). 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

DA 33b 11.19/ 
11.32 P-3b 

6-AW3 
Unnamed ditch 

Water Quality 
Channel Protection 
Overbank Protection 
Extreme Flood Protection 

IC1 (Cost) 

Summary 

Runoff from I-75, the I-75 northbound entrance ramp lanes, and Jonesboro Road discharges 
into a drainage ditch adjacent to the northbound lanes, traveling south until the ditch discharges 
into a 54-inch RCP cross drain. The point where the 54-inch cross drain discharges is the MS4 
outfall for DA 33b. 

In the previously submitted infeasibility report dated September 19, 2013 (revised February 25, 
2014), P-3b was determined to be feasible. However, recently the policy regarding Infeasibility 
Criteria 1 (Cost) has been revised so that various ancillary items such as ITS and tolling equipment 
should not be included in the estimated roadway cost. Therefore, the roadway cost estimate was 
revised and the feasibility determination re-evaluated. 

Enhanced swales and bioretention areas were not considered because the contributing drainage 
area exceeds the maximum recommended contributing drainage area (5 acres) from the GSMM. 

The cost of construction and maintenance of the BMP exceeds 10 percent of the combined cost 
for ROW, construction, and utilities for the portion of the project draining to the outfall in 
question, resulting in a determination of infeasibility for all standard design criteria based on IC1 
as defined in the Design and Infeasibility Criteria section of the revised infeasibility report 
(revised February 25, 2014). Please refer to the cost estimates below. 

BMP Cost: 

Item Description Quantity (Unit) Unit Price Unit Total 

Pond Grading 16,205 (CY)  $ 13.50  $ 218,767.50 

Pond Aggregates, Including Material 15 (TN)  $ 45.00   $ 675.00 

Outlet Control Structure 1 (EA)  $ 10,043.18   $ 10,043.18 

Landscaping/Plantings 11,031 (SY)  $ 1.80   $ 19,855.80 

36" Storm Drain 60 (LF)  $ 106.12   $ 6,367.14 

36" Storm Drain - FES 1 (EA)  $ 982.96   $ 982.96 

Relocate Electrical for HM lights 1200 (LF) $ 9.00 $ 10,800.00 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

 

Type W Guardrail 575 (LF) $ 15.80 $ 9,082.13 

Type 12 Anchor 1 (EA) $ 1,830.60 $ 1,830.60 

Type 1 Anchor 1 (EA) $ 788.40 $ 788.40 

  Total $   279,192.71 

 
Roadway Cost: 

Item Description Quantity (Unit) Unit Price Unit Total 

GAB 4,682 (TN) $ 18.50   $ 86,617.00 

25MM 3,340 (TN) $ 57.25   $ 191,215.00 

19MM 780 (TN) $ 60.30   $ 47,034.00 

12.5 409 (TN) $ 66.15   $ 27,055.35 

12.5 SMA 371 (TN) $ 117.00   $ 43,407.00 

12.5 PEM 567 (TN) $ 97.50   $ 55,282.50 

Grading 5,296 (CY) $ 11.00   $ 58,256.00 

Thermo Plastic Solid Stripe, 5 In, White 0.3 (LM) $ 1584.00   $ 475.20 

Thermo Plastic Solid Stripe, 5 In, 
Yellow 

0.3 (LM) $ 1,584.00   $ 475.20 

Thermo Plastic Skip Stripe, 5 In, White 0.6 (GLM) $ 1,110.00   $ 666.00 

Raised Pavement Markers 48 (EA) $ 3.00   $ 144.00 

S-1 Median Barrier 1,240 (LF) $ 57.53   $ 71,337.20 

 

 

 

 



 

g:\tra\64035 i-75 s managed lanes\h&h\_ms4\stormwater_ms4_report\_2nd_addendum_to3rdsubmittal_02252014_07312014\supporting_data\mem003_final.doc 
Page: 

7/17 

Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

25S Barrier 220 (LF) $ 57.53   $ 12,656.60 

26S Barrier 45 (LF) $ 57.53   $ 2,588.85 

18" Storm Drain 360 (LF) $ 30.18   $ 10,863.72 

18" Storm Drain - FES 1 (EA) $ 461.66   $  461.66 

Jack or Bore 18" Pipe 120 (LF) $ 315.07   $ 37,808.64 

Drainage Structures 4 (EA) $ 2,700.00   $ 10,800.00 

Rip Rap, Tp 1 13 (SY) $ 49.11   $ 638.47 

Plastic Filter Fabric 13 (SY)  $ 4.56   $ 59.32 

  Total $   657,841.70 

 
Refer to Figure 10B (attached). 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

DA 39.2  
DA 39 

4.47 
15.58/15.72  

B-12 
DP-18 

6-BD5 
6-BR6-2 
6-BR6-4 
Unnamed ditch 

Water Quality 
Channel Protection 
Overbank Protection 
Extreme Flood Protection 

IC1 (Cost) 

Summary 

Runoff from I-75 and Jodeco Road discharges into a drainage ditch adjacent to the northbound 
and southbound lanes, traveling south until the runoff discharges either into a 24-inch RCP 
cross drain and then into a 42-inch RCP cross drain or directly into the 42-inch cross drain. The 
point where the 42-inch cross drain discharges into a water of the State (Stream #13l) is the MS4 
outfall for DA 39.2 and DA 39.  

In the previously submitted infeasibility report dated September 19, 2013 (revised February 25, 
2014), B-12 and DP-18 were determined to be feasible. However, recently the policy regarding 
Infeasibility Criteria 1 (Cost) has been revised so that various ancillary items such as ITS and tolling 
equipment should not be included in the estimated roadway cost. Therefore, the roadway cost 
estimate was revised and the feasibility determination re-evaluated. 

DA 39.2 and DA 39 share a common MS4 outfall at Stream #13l. Because each area shares a 
common MS4 outfall, the basins were combined for the determination of infeasibility. The cost of 
construction and maintenance of both BMPs exceeds 10 percent of the combined cost for ROW, 
construction, and utilities for the portion of the project draining to the outfall in question, resulting 
in a determination of infeasibility for all standard design criteria based on IC1 as defined in the 
Design and Infeasibility Criteria section of the revised infeasibility report (revised February 25, 
2014). Please refer to the cost estimates below. 
 
BMP Cost: 

Item Description Quantity (Unit) Unit Price Unit Total 

Pond Grading 6,814 (CY)  $ 13.50   $ 91,989.00 
Pond Aggregates, Including 
Material 30 (TN)  $ 45.00   $ 1,350.00 

Outlet Control Structure 2 (EA)  $ 7,252.70   $ 14,505.39 

Type W Guardrail 1,325 (LF)  $ 15.80   $ 20,928.38 

Type 12 Anchor 2 (EA)  $ 1,830.60   $ 3,661.20 

Type 1 Anchor 2 (EA)  $ 788.40   $ 1,576.80 

19MM 81 (TN)  $ 60.30  $ 4,884.30 

12.5 81 (TN)  $ 66.15  $ 5,358.15 

Landscaping/Plantings 8,391 (SY)  $ 1.80   $ 15,103.80 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

 

24" Storm Drain 80 (LF)  $ 40.96   $ 3,276.72 

24" Storm Drain - FES 1 (EA)  $ 556.20   $ 556.20 

    Total   $ 163,189.94 

Roadway Cost: 

Item Description Quantity (Unit) Unit Price Unit Total 

GAB 6,355 (TN) $ 18.50 $ 117,567.50

25MM 5,725 (TN) $ 57.25 $ 327,756.25

19MM 1,288 (TN) $ 60.30 $ 77,666.40

12.5 571 (TN) $ 66.15 $ 37,771.65

12.5 SMA 1,340 (TN) $ 117.00 $ 156,780.00

12.5 PEM 884 (TN) $ 97.50 $ 86,190.00

Grading 8,433 (CY) $ 11.00 $ 92,763.00
Thermo Plastic Solid Stripe, 5 In, 
White 0.6 (LM) $ 1,584.00 $ 950.40

Thermo Plastic Solid Stripe, 5 In, 
Yellow 0.6 (LM) $ 1,584.00 $ 950.40

Thermo Plastic Skip Stripe, 5 In, 
White 1 (GLM) $ 1,110.00 $ 1,110.00

Thermo Plastic Solid Stripe, 10 In, 
White 200 (LF) $ 0.60 $ 120.00

Raised Pavement Markers 94 (EA) $ 3.00 $ 282.00

Highway Signs, Tp1 Matl., TP 3 15 (SF) $ 14.21 $ 213.15

Galv. Steel Posts, Tp 7 10 (LF) $ 7.29 $ 72.90

S-1 Median Barrier 2,250 (LF) $ 57.53 $ 129,442.50

Type 2 Duct Bank 1,100 (LF) $ 23.18 $ 25,498.00

Drainage Structures 4 (EA) $ 2,700.00 $ 10,800.00

18" Storm Drain 240 (LF) $ 30.18 $ 7,242.48

18" Storm Drain - FES 1 (EA) $ 461.66 $ 461.66
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

24" Storm Drain 68 (LF) $ 40.96 $ 2,785.21

24" Storm Drain - FES 1 (EA)  $ 556.20   $ 556.20 

Rip Rap, Tp 1 32 (SY)  $ 49.11   $ 1,571.62 

Plastic Filter Fabric 32 (SY)  $ 4.56   $ 146.02 

     Total  $1,078,697.33 

 
Refer to Figure 11B (attached). 

 

Bioretention Area B-12 (DA 39.2) 

Filter Bed 
Depth  

df  
(ft) 

Coefficient 
of 

Permeability 
k  

(ft/day) 

Average 
Height of 

Water 
Above 
Grade  

hf  
(ft) 

Filter 
Bed 

Drain 
Time 

tf  
(days) 

Required 
Surface 
Area of 

Filter Bed 
Af  

(ft2) 

Provided 
Surface Area 
of Filter Bed  

Af  
(ft2) 

4 0.5 0.25 2 9,960.66 10,862.07 

 

Flow Summary (DA 39.2) 

Return 
Frequency 

(yr) 

Post-
Developed 

Flow at Study 
Point  
(cfs) 

Ponding 
Elevation 

(ft) 

Top of Berm 
Elevation 

(ft) 

100 31.68 854.44 857.00 

 

 

 

 

 

Time of Concentration Summary (DA 39.2) 

Post 
Overland 

Flow  
(min) 

Post Shallow 
Concentrated 

Flow  
(min) 

Post   
Open 

Channel 
Flow  
(min) 

Post-
Developed 

Tc  
(min) 

NA* NA* NA* 5 

*Time of concentration (Tc) value calculated using the longest flow 
path is less than 5 minutes. Therefore, per the GSMM, the Tc was 
assumed to be 5 minutes. 
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Curve Number 
Summary 
(DA 39.2) 

Post-Developed 
CN 

81 

 

Flow Summary (DA 39) 

Return 
Frequency 

(yr) 

Pre-
Developed 

Flow at 
Study 
Point 
(cfs) 

Post-
Developed 

Flow at 
Study 
Point  
(cfs) 

Ponding 
Elevation 

(ft) 

Top of 
Berm 

Elevation 
(ft) 

10% Point 
Pre-

Developed 
Flow  
(cfs) 

10% Point 
Post-

Developed 
Flow  
(cfs) 

1 22.20 10.67 845.35 

850.00 

196.13 183.19 

25 79.78 70.88 848.28 652.86 641.37 

100 109.51 100.95 848.66 NA NA 

 

Time of Concentration Summary (DA 39) 

Pre/Post 
Overland Flow  

(min) 

Pre/Post 
Shallow 

Concentrated 
Flow  
(min) 

Pre/Post 
Open 

Channel 
Flow  
(min) 

Pre-
Developed 

Tc  
(min) 

Post-
Developed 

Tc  
(min) 

5.87/5.87 1.22/1.22 1.94/1.47 9.00 8.60 

 

Curve Number 
Summary 
(DA 39) 

Pre-
Developed 

CN 

Post-
Developed 

CN 

70 72 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 

Criteria or Policy 

DA 43a 3.05 B-7 
6-BL5 
Unnamed ditch 

Water Quality 
Channel Protection 
Overbank Protection 
Extreme Flood Protection 

IC1 (Cost) 

Summary 

Runoff from DA 43a discharges into a drainage ditch located in the median between the 
northbound and southbound lanes, traveling north until the ditch discharges into waters of the 
State (Stream #16). 

In the previously submitted infeasibility report dated September 19, 2013 (revised February 25, 
2014), B-7 was determined to be feasible. However, recently the policy regarding Infeasibility 
Criteria 1 (Cost) has been revised so that various ancillary items such as ITS and tolling equipment 
should not be included in the estimated roadway cost. Therefore, the roadway cost estimate was 
revised and the feasibility determination re-evaluated. 

The cost of construction and maintenance of the BMP exceeds 10 percent of the combined cost 
for ROW, construction, and utilities for the portion of the project draining to the outfall in 
question, resulting in a determination of infeasibility for all standard design criteria based on IC1 
as defined in the Design and Infeasibility Criteria section of the revised infeasibility report 
(revised February 25, 2014). Please refer to the cost estimates below. 
 
BMP Cost: 

Item Description Quantity 
(Unit) Unit Price Unit Total 

Pond Grading 419 (CY) $13.50 $5,656.50 

Pond Aggregates, Including Material 15 (TN) $45.00 $675.00 

Outlet Control Structure 1 (EA) $7,252.70 $7,252.70 

18" Storm Drain 88 (LF) $30.18 $2,655.58 

18" Storm Drain - FES 1 (EA) $461.66 $461.66 

Bioretention Soil 1,033 (CY) $121.50 $125,509.50 

Underdrain System 1 (LS) $6,300.00 $6,300.00 

  Total $148,510.93 

Roadway Cost: 

Item Description Quantity 
(Unit) Unit Price Unit Total 

GAB 2,194 (TN) $18.50 $40,589.00 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 

Criteria or Policy 

 

25MM 1,535 (TN) $57.25 $87,878.75 

19MM 366 (TN) $60.30 $22,069.80 

12.5 232 (TN) $66.15 $15,346.80 

12.5 SMA 134 (TN) $117.00 $15,678.00 

12.5 PEM 290 (TN) $97.50 $28,275.00 

Grading 665 (CY) $11.00 $7,315.00 

Thermo Plastic Solid Stripe, 5 In, White 0.23 (LM) $1,584.00 $364.32 

Thermo Plastic Solid Stripe, 5 In, Yellow 0.52 (LM) $1,584.00 $823.68 

Thermo Plastic Skip Stripe, 5 In, White 0.52 (GLM) $1,110.00 $577.20 

Raised Pavement Markers 35 (EA) $0.60 $21.00 

S-1 Median Barrier 1,500 (LF) $57.53 $86,295.00 

Type 26 S Median Barrier 40 (LF) $225.63 $9,025.20 

18" Storm Drain 328 (LF) $30.18 $9,898.06 

Drainage Structures 8 (EA) $2,700.00 $21,600.00 

18" Storm Drain - FES 2 (EA) $461.66 $923.31 

Rip Rap, Tp 1 44 (SY) $49.11 $2,160.97 

Plastic Filter Fabric 44 (SY) $4.56 $200.77 

  Total $349,041.86 

 
Refer to Figure 13 (attached). 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

DA 45.1  
DA 45 

2.00 
10.00/ 
10.00  

B-9 
DP-22 

Unnamed ditch 
30-inch RCP 

Water Quality 
Channel Protection 
Overbank Protection 
Extreme Flood Protection 

IC1 (Cost) 

Summary 

Runoff from I-75 and the interstate median discharges into a drainage ditch, traveling south 
until the runoff discharges either into a 30-inch RCP cross drain followed by a 42-inch RCP 
cross drain or directly into the 42-inch RCP cross drain and leaves the ROW. The point where 
the 42-inch cross drain pipe leaves the ROW is the MS4 outfall for DA 45.1 and DA 45. 

In the previously submitted infeasibility report dated September 19, 2013 (revised February 25, 
2014), B-9 and DP-22 were determined to be feasible. However, recently the policy regarding 
Infeasibility Criteria 1 (Cost) has been revised so that various ancillary items such as ITS and 
tolling equipment should not be included in the estimated roadway cost. Therefore, the roadway 
cost estimate was revised and the feasibility determination re-evaluated. 

DA 45.1 and DA 45 share a common MS4 outfall at the ROW. Because each area shares a 
common MS4 outfall, the basins were combined for the determination of infeasibility. The 
cost of construction and maintenance of both BMPs exceeds 10 percent of the combined 
cost for ROW, construction, and utilities for the portion of the project draining to the outfall in 
question, resulting in a determination of infeasibility for all standard design criteria based on 
IC1 as defined in the Design and Infeasibility Criteria section of the revised infeasibility report 
(revised February 25, 2014). Please refer to the cost estimates below. 
 
BMP Cost: 

Item Description Quantity 
(Unit) Unit Price Unit Total 

Pond Grading 2,479 (CY)  $ 13.50   $ 33,466.50 

Pond Aggregates, Including Material 15 (TN)  $ 45.00   $ 675.00 

Outlet Control Structure 1 (EA)  $ 7,252.70   $ 7,252.70 

18" Storm Drain 48 (LF)  $ 67.50   $ 3,240.00 

Landscaping/Plantings 3,024 (SY)  $ 1.80   $ 5,443.20 

    Total   $ 50,077.40 

Roadway Cost: 

Item Description Quantity 
(Unit) Unit Price Unit Total 

GAB 1,649 (TN)  $ 18.50  $ 30,506.50 
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Drainage 
Area ID 

Drainage 
Area 

(Pre/Post) 
(acres) 

Infeasible 
BMP 

Contributing 
Stormwater 
Outlets/Drainage 
System ID 

Standard Design Criteria 
Deemed Infeasible 

Applicable 
Infeasibility 
Criteria or 

Policy 

 

25MM 824 (TN) $ 57.25  $ 47,174.00 

19MM 275 (TN) $ 60.30  $ 16,582.50 

12.5 108 (TN) $ 66.15  $ 7,144.20 

12.5 SMA 167 (TN) $ 117.00  $ 19,539.00 

12.5 PEM 226 (TN) $ 97.50  $ 22,035.00 

Grading 4,127 (CY) $ 11.00  $ 45,397.00 
Thermo Plastic Solid Stripe, 5 In, 
White 0.11 (LM) $ 1,584.00  $ 174.24 

Thermo Plastic Solid Stripe, 5 In, 
Yellow 0.11 (LM) $ 1,584.00  $ 174.24 

Thermo Plastic Skip Stripe, 5 In, 
White 0.11 (LM) $ 1,110.00  $ 122.10 

Raised Pavement Markers 8 (EA) $ 3.00  $ 24.00 

Highway Signs, Tp1 Matl, TP 3 15 (SF) $ 14.21  $ 213.15 

Galv. Steel Posts, Tp 7 10 (LF) $ 7.29  $ 72.90 

S-1 Median Barrier 550 (LF) $ 57.53  $ 31,641.50 

30" Storm Drain 76 (LF) $ 50.41  $ 3,831.08 

30" Storm Drain - FES 1 (EA) $ 625.81  $ 625.81 

Drop Inlet, GP 1 1 (EA) $ 1,165.50  $ 1,165.50 

Rip Rap, Tp 1 51 (SY) $ 58.11  $ 2,963.76 

     Total  $ 
229,386.49 

 
Refer to Figure 14B (attached). 

 

 

 

 

 

 



 

g:\tra\64035 i-75 s managed lanes\h&h\_ms4\stormwater_ms4_report\_2nd_addendum_to3rdsubmittal_02252014_07312014\supporting_data\mem003_final.doc 
Page: 

16/17 

Bioretention Area (DA 45.1) 

Filter Bed 
Depth  

df  
(ft) 

Coefficient 
of 

Permeability 
k  

(ft/day) 

Average 
Height of 

Water 
Above 
Grade  

hf  
(ft) 

Filter 
Bed 

Drain 
Time 

tf  
(days) 

Required 
Surface 
Area of 

Filter Bed 
Af  

(ft2) 

Provided 
Surface Area 
of Filter Bed  

Af  
(ft2) 

2 0.5 0.25 2 2,612.24 2,635.70 

 

Flow Summary (DA 45.1) 

Return 
Frequency 

(yr) 

Post-
Developed 

Flow at 
Study 
Point  
(cfs) 

Ponding 
Elevation 

(ft) 

Top of 
Berm 

Elevation 
(ft) 

100 15.92 794.94 796.00 

 

Time of Concentration Summary (DA 45.1) 

Post 
Overland 

Flow  
(min) 

Post Shallow 
Concentrated 

Flow  
(min) 

Post   
Open 

Channel 
Flow  
(min) 

Post-
Developed 

Tc  
(min) 

4.50 0.08 1.72 6.30 

 
 

Curve Number 
Summary 
(DA 45.1) 

Post-Developed 
CN 

73 
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Flow Summary (DA 45) 

Return 
Frequency 

(yr) 

Pre-
Developed 

Flow at 
Study 
Point 
(cfs) 

Post-
Developed 

Flow at 
Study 
Point  
(cfs) 

Ponding 
Elevation 

(ft) 

Top of 
Berm 

Elevation 
(ft) 

10% Point 
Pre-

Developed 
Flow  
(cfs) 

10% Point 
Post-

Developed 
Flow  
(cfs) 

1 10.68 3.26 784.33 

791.00 

97.20 89.29 

25 42.31 30.10 785.48 342.88 323.56 

100 58.96 52.48 785.79 NA NA 

 

Time of Concentration Summary (DA 45) 

Pre/Post 
Overland 

Flow  
(min) 

Pre/Post 
Shallow 

Concentrated 
Flow  
(min) 

Pre/Post 
Open 

Channel 
Flow  
(min) 

Pre-
Developed 

Tc  
(min) 

Post-
Developed 

Tc  
(min) 

11.54/ 
11.54 

0.03/0.03 0.63/0.63 12.20 12.20 

 

Curve Number 
Summary 
(DA 45) 

Pre-
Developed 

CN 

Post-
Developed 

CN 

68 71 

 

 



Project Name I-75 Managed Lanes
Project Number CSNHS-0009-00(156)
Date 12/27/2013
Design By: AH
Checked By:
Structure No. Stormwater Pond (P-7)
Drainage Area DA 6B

Water Quality Volume Calculations (Post-development)
Post-development 
Site Area 11.557 acres
Post-development 
Impervious Area 6.529 acres
Percent Impervious (I) 56.49%
Runoff Coefficient Rv 0.558
Rainfall Depth (P) 1.2 inches
Calculated Treatment 
Volume (WQv)

0.65 acre/ft 28,112.35 cuft

Provided Treatment 
Volume (WQv) Incl'ds Ex. 
Det, Micropool, & 
Pretreatment) 
- From Hydraflow 29,198.88 cuft
Pretreatment (Forebay) Volume Calculations (Pipe and Ditch)

Post-development 
Impervious Area (to outlet) 5.832 acres
Calculated Forebay 
Volume (Volpre)

0.049 acre/ft 2,116.88 cuft
Provided Treatment Volume 
(Volpre) 
- From Hydraflow 2,570.00 cuft
Bottom of Forebay Elev 825.00 ft
Top of Forebay Elev 829.00 ft
Water Quality Volume Calculations (Volume Minus Pre-treatment Volume)
Treatment Volume (WQv - 
Volpre) 25,995.46 cuft
Micropool Volume  (Option 
A)
(I*0.1*(1/12)) 2,369.93 cuft
Micropool Volume (Option 
B)
(30% WQv) 7,798.64 cuft
Micropool Volume 
Provided
- From Hydraflow 7,817.00 cuft

Provided Treatment 
Volume (WQv - Volpre)  
- From Hydraflow 27,082.00 cuft
WQ Pool Elev 
- From Hydraflow 829.60 ft

Channel Protection Volume Calculations

1yr 24hr CP Required 
Treatment Volume (Cpv) / 
Total Volume (CPv + WQv)
- From Hydraflow 5,958.00 cuft 35,156.88 cuft

1yr 24hr CP Required 
Treatment Volume (Cpv) / 
Total Volume (CPv + WQv)
- From Hydraflow 36,672.00 cuft
CP Pool Elev 
- From Hydraflow 830.20 ft
Pond Elevations
Bottom of Pond Elev 825.00 ft.
Perm Pool Elev 828.00 ft.
Water Quality Orifice Calculations
Volume 19,265.00 cuft
24-hour flow rate 0.22 cfs
Orifice Elev 828.00 ft.
Orifice area 7.48 sqin WQ Orifice Size 3.09 in
Channel Protection Orifice Calculations
24-hour flow rate 0.42 cfs
Orifice Elev 829.60 ft.
Orifice area 23.25 sqin CP Orifice Size 5.44 in
Formulas

3. Additional forebay volume above that required not included in provided water quality volume 
calculations.

Notes:

1. Required Cpv equals the difference between the post-development and pre-development runoff 
volumes for the 1-yr storm event.
2. Micropool volume equals the larger of either 0.1 inch per impervious acre (p. 3.2-8 of the GSMM) or 
25% of the WQv (p. 3.2-13 of the GSMM) minus required (rather than provided) volume treated in 
forebay.  

Water Quality and Channel Protection Storage Design

))(009.0(05.0 IRv  12/**2.1 ARWQ vv 

h

Q
Area

*32*26.0




Project Name I-75 Managed Lanes
Project Number CSNHS-0009-00(156)
Date 12/27/2013
Design By: AH
Checked By:
Structure No. Stormwater Pond (P-3B)
Drainage Area DA 33B

Water Quality Volume Calculations (Post-development)
Post-development 
Site Area 11.324 acres
Post-development Impervious 
Area 3.696 acres
Percent Impervious (I) 32.64%
Runoff Coefficient Rv 0.344
Rainfall Depth (P) 1.2 inches
Calculated Treatment Volume 
(WQv)

0.39 acre/ft 16,955.00 cuft

Provided Treatment Volume 
(WQv) Incl'ds Ex. Det, 
Micropool, & Pretreatment) 
- From Hydraflow 22,152.81 cuft
Pretreatment (Forebay) Volume Calculations (Pipe and Ditch)

Post-development Impervious 
Area (to outlet) 3.294 acres
Calculated Forebay Volume 
(Volpre)

0.027 acre/ft 1,195.81 cuft
Provided Treatment Volume 
(Volpre) 
- From Hydraflow 2,077.00 cuft

Bottom of Forebay Elev 796.00 ft

Top of Forebay Elev 800.00 ft
Water Quality Volume Calculations (Volume Minus Pre-treatment Volume)
Treatment Volume (WQv - 
Volpre) 15,759.19 cuft

Micropool Volume  (Option A)
(I*0.1*(1/12)) 1,341.54 cuft

Micropool Volume (Option B)
(30% WQv) 4,727.76 cuft

Micropool Volume Provided
- From Hydraflow

20,957.00 cuft

Provided Treatment Volume 
(WQv - Volpre)  
- From Hydraflow 20,957.00 cuft
WQ Pool Elev 
- From Hydraflow 800.00 ft

Channel Protection Volume Calculations

1yr 24hr CP Required 
Treatment Volume (Cpv) / 
Total Volume (CPv + WQv)
- From Hydraflow 2,763.00 cuft 24,915.81 cuft

1yr 24hr CP Required 
Treatment Volume (Cpv) / 
Total Volume (CPv + WQv)
- From Hydraflow 25,891.00 cuft
CP Pool Elev 
- From Hydraflow 800.30 ft
Pond Elevations
Bottom of Pond Elev 796.00 ft.
Perm Pool Elev 799.00 ft.
Water Quality Orifice Calculations
Volume 0.00 cuft
24-hour flow rate 0.00 cfs
Orifice Elev 799.00 ft.
Orifice area 0.00 sqin WQ Orifice Size 0.00 in
Channel Protection Orifice Calculations
24-hour flow rate 0.30 cfs
Orifice Elev 800.00 ft.
Orifice area 23.21 sqin CP Orifice Size 5.44 in
Formulas

1. Required Cpv equals the difference between the post-development and pre-development runoff 
volumes for the 1-yr storm event.
2. Micropool volume equals the larger of either 0.1 inch per impervious acre (p. 3.2-8 of the GSMM) or 
25% of the WQv (p. 3.2-13 of the GSMM) minus required (rather than provided) volume treated in 
forebay.  
3. Additional forebay volume above that required not included in provided water quality volume 
calculations.

Notes:

Water Quality and Channel Protection Storage Design
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Project Name I-75 Managed Lanes
Project Number CSNHS-0009-00(156)
Date 12/27/2013
Design By: AH
Checked By:
Structure No. Bioretention Area (B-12)
Drainage Area DA 39.2

Water Quality Volume Calculations (Post-development)
Post-development 
Site Area 4.465 acres
Post-development 
Impervious Area 2.451 acres
Percent Impervious (I) 54.90%
Runoff Coefficient Rv 0.544
Rainfall Depth (P) 1.2 inches
Calculated Treatment 
Volume (WQv)

0.24 acre/ft 10,583.20 cuft
Required Treatment 
Volume (WQv)
(Post Volume) 10,583.20 cuft
Provided Treatment 
Volume (WQv) 
- From Hydraflow 11,540.95 cuft
Bottom of Pond Elev
-From Hydraflow 853.00 ft
WQ Pool Elev 
- From Hydraflow 853.50 ft average pool above bottom
Formulas

Water Quality Storage Design
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Project Name I-75 Managed Lanes
Project Number CSNHS-0009-00(156)
Date 12/27/2013
Design By: AH
Checked By:
Structure No. Detention Pond (DP-18)
Drainage Area DA 39

Drainage Area Data
Total Drainage Area 15.72 acres

Channel Protection Volume Calculations

1yr 24hr CP Required 
Treatment Volume (Cpv) - 

From Hydraflow 10,067.00 cuft

1yr 24hr CP Provided 
Treatment Volume (CPv)

-From Hydraflow 10,547.00 cuft
Bottom of Pond Elev
-From Hydraflow 841.00 ft
CP Pool Elev 
- From Hydraflow 844.00 ft
Channel Protection Orifice Calculations
24-hour flow rate 0.12 cfs
Orifice Elev 841.00 ft.
Orifice area 2.99 sqin CP Orifice Size 1.95 in
Formulas

Note:  Required Cpv equals the difference between the post-development and pre-development 
runoff volumes for the 1-yr storm event.

Channel Protection Storage Design

h

Q
Area

*32*26.0




Project Name I-75 Managed Lanes

Project Number
CSNHS-0009-00(156) / 
CSNHS-0009-00(157)

Date 12/27/2013
Design By: AH
Checked By:
Structure No. Bioretention Area (B-7)
Drainage Area DA 43a

Water Quality Volume Calculations (Post-development)
Post-development 
Site Area 3.048 acres
Post-development 
Impervious Area 1.542 acres
Percent Impervious (I) 50.60%
Runoff Coefficient Rv 0.505
Rainfall Depth (P) 1.2 inches
Calculated Treatment 
Volume (WQv)

0.15 acre/ft 6,709.42 cuft

Required Treatment 
Volume (WQv)
(Post Volume - Pre Volume) 6,709.42 cuft
Provided Treatment 
Volume (WQv) 
- From Hydraflow 6,740.24 cuft
Bottom of Pond Elev
-From Hydraflow 713.00 ft
WQv Pool Elev 
- From Hydraflow 713.50 ft
Formulas

Water Quality Storage Design
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Project Name I-75 Managed Lanes

Project Number
CSNHS-0009-00(156) / 
CSNHS-0009-00(157)

Date 12/27/2013
Design By: AH
Checked By:
Structure No. Bioretention Area (B-9)
Drainage Area DA 45.1

Water Quality Volume Calculations (Post-development)
Post-development 
Site Area 2.001 acres
Post-development 
Impervious Area 0.638 acres
Percent Impervious (I) 31.91%
Runoff Coefficient Rv 0.337
Rainfall Depth (P) 1.2 inches
Calculated Treatment 
Volume (WQv)

0.07 acre/ft 2,938.77 cuft

Required Treatment 
Volume (WQv)
(Post Volume - Pre Volume) 2,938.77 cuft
Provided Treatment 
Volume (WQv) 
- From Hydraflow 2,965.16 cuft
Bottom of Pond Elev
-From Hydraflow 794.00 ft
WQv Pool Elev 
- From Hydraflow 794.50 ft
Formulas

Water Quality Storage Design
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Project Name I-75 Managed Lanes
Project Number CSNHS-0009-00(156)
Date 6/9/2014
Design By: AH
Checked By:
Structure No. Detention Pond (DP-22)
Drainage Area DA 45

Drainage Area Data
Total Drainage Area 10.00 acres

Channel Protection Volume Calculations

1yr 24hr CP Required 
Treatment Volume (Cpv) - 

From Hydraflow 6,652.00 cuft

1yr 24hr CP Provided 
Treatment Volume (CPv)

-From Hydraflow 7,093.00 cuft
Bottom of Pond Elev
-From Hydraflow 783.00 ft
CP Pool Elev 
- From Hydraflow 784.00 ft
Channel Protection Orifice Calculations
24-hour flow rate 0.08 cfs
Orifice Elev 783.00 ft.
Orifice area 3.48 sqin CP Orifice Size 2.11 in
Formulas

Note:  Required Cpv equals the difference between the post-development and pre-development 
runoff volumes for the 1-yr storm event.

Channel Protection Storage Design
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 15
DA 6b_Pre

Hydrograph type =  SCS Runoff Peak discharge =  29.50 cfs
Storm frequency =  1 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  62,274 cuft
Drainage area =  11.530 ac Curve number =  80*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.39 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.900 x 98) + (5.630 x 61)] / 11.530
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TR55 Tc Worksheet
2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 15
DA 6b_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  31.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.20 0.00 0.00

Travel Time (min) = 0.35 + 0.00 + 0.00 = 0.35

Shallow Concentrated Flow
Flow length (ft) =  548.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 4.00 + 0.00 + 0.00 = 4.00

Channel Flow
X sectional flow area (sqft) =  8.00 8.00 0.00
Wetted perimeter (ft) =  12.24 12.24 0.00
Channel slope (%) =  2.10 2.10 0.00
Manning's n-value =  0.026 0.013 0.015
Velocity (ft/s) =6.25

12.49
0.00

Flow length (ft) ({0})1022.0 234.0 0.0

Travel Time (min) = 2.73 + 0.31 + 0.00 = 3.04

Total Travel Time, Tc .............................................................................. 7.39 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 16
DA 6b_Post (P-7)

Hydrograph type =  SCS Runoff Peak discharge =  32.25 cfs
Storm frequency =  1 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  68,232 cuft
Drainage area =  11.560 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.08 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.530 x 98) + (5.030 x 61)] / 11.560
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TR55 Tc Worksheet
4

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 16
DA 6b_Post (P-7)

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  31.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.20 0.00 0.00

Travel Time (min) = 0.35 + 0.00 + 0.00 = 0.35

Shallow Concentrated Flow
Flow length (ft) =  548.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 4.00 + 0.00 + 0.00 = 4.00

Channel Flow
X sectional flow area (sqft) =  8.00 0.00 0.00
Wetted perimeter (ft) =  12.24 0.00 0.00
Channel slope (%) =  2.10 0.00 0.00
Manning's n-value =  0.026 0.013 0.015
Velocity (ft/s) =6.25

0.00
0.00

Flow length (ft) ({0})1022.0 0.0 0.0

Travel Time (min) = 2.73 + 0.00 + 0.00 = 2.73

Total Travel Time, Tc .............................................................................. 7.08 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 17
DA 6B_Route

Hydrograph type =  Reservoir Peak discharge =  3.422 cfs
Storm frequency =  1 yrs Time to peak =  12.43 hrs
Time interval =  1 min Hyd. volume =  64,875 cuft
Inflow hyd. No. =  16 - DA 6b_Post (P-7) Max. Elevation =  830.48 ft
Reservoir name =  DA 6b_POND (P-7) Max. Storage =  41,788 cuft

Storage Indication method used.  Wet pond routing start elevation = 828.00 ft.
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Pond Report 6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Pond No. 7 -  DA 6b_POND (P-7)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 825.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 825.00 847 0 0
1.00 826.00 1,670 1,235 1,235
2.00 827.00 2,497 2,069 3,305
3.00 828.00 7,817 4,910 8,215
4.00 829.00 12,425 10,031 18,246
5.00 830.00 17,158 14,727 32,973
6.00 831.00 19,873 18,497 51,470
7.00 832.00 22,688 21,263 72,733
8.00 833.00 25,604 24,129 96,862

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 3.00 5.40 0.00
Span (in) =  42.00 3.00 5.40 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  824.00 828.00 829.60 0.00
Length (ft) =  46.00 0.00 0.00 0.00
Slope (%) =  2.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  28.00 5.00 0.00 0.00
Crest El. (ft) =  831.10 830.20 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 825.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.00 1,235 826.00 7.78 ic 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.00 3,305 827.00 7.78 ic 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.00 8,215 828.00 7.78 ic 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
4.00 18,246 829.00 7.78 ic 0.22 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.221
5.00 32,973 830.00 7.78 ic 0.32 ic 0.32 ic --- 0.00 0.00 --- --- --- --- 0.646
6.00 51,470 831.00 13.25 ic 0.40 ic 0.83 ic --- 0.00 11.91 --- --- --- --- 13.14
7.00 72,733 832.00 108.99 ic 0.20 ic 0.65 ic --- 76.63 s 31.51 s --- --- --- --- 108.99
8.00 96,862 833.00 123.72 ic 0.08 ic 0.26 ic --- 96.70 s 26.66 s --- --- --- --- 123.70



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 18
DA 6b_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  28.54 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  74,890 cuft
Drainage area =  20.340 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.100 x 98) + (14.240 x 61)] / 20.340
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TR55 Tc Worksheet
8

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 18
DA 6b_10x Basin_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  48.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.00 0.00 0.00

Travel Time (min) = 4.10 + 0.00 + 0.00 = 4.10

Shallow Concentrated Flow
Flow length (ft) =  738.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 5.39 + 0.00 + 0.00 = 5.39

Channel Flow
X sectional flow area (sqft) =  3.14 8.00 8.00
Wetted perimeter (ft) =  6.28 12.24 12.24
Channel slope (%) =  1.80 1.80 2.20
Manning's n-value =  0.013 0.013 0.025
Velocity (ft/s) =9.66

11.56
6.65

Flow length (ft) ({0})234.0 912.0 537.0

Travel Time (min) = 0.40 + 1.31 + 1.35 = 3.06

Total Travel Time, Tc .............................................................................. 12.60 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 19
DA 6b_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  28.57 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  74,964 cuft
Drainage area =  20.360 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.120 x 98) + (14.240 x 61)] / 20.360
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 19
DA 6b_10x Basin_Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  48.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.00 0.00 0.00

Travel Time (min) = 4.10 + 0.00 + 0.00 = 4.10

Shallow Concentrated Flow
Flow length (ft) =  738.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 5.39 + 0.00 + 0.00 = 5.39

Channel Flow
X sectional flow area (sqft) =  3.14 8.00 8.00
Wetted perimeter (ft) =  6.28 12.24 12.24
Channel slope (%) =  1.80 1.80 2.20
Manning's n-value =  0.013 0.013 0.025
Velocity (ft/s) =9.66

11.56
6.65

Flow length (ft) ({0})234.0 912.0 537.0

Travel Time (min) = 0.40 + 1.31 + 1.35 = 3.06

Total Travel Time, Tc .............................................................................. 12.60 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 20
DA 6b_Pre_Reach

Hydrograph type =  Reach Peak discharge =  28.38 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  62,273 cuft
Inflow hyd. No. =  15 - DA 6b_Pre Section type =  Trapezoidal
Reach length =  716.0 ft Channel slope =  1.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  3.843 Rating curve m =  1.249
Ave. velocity =  5.77 ft/s Routing coeff. =  0.4642

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 21
DA 6b_Post_Reach

Hydrograph type =  Reach Peak discharge =  3.408 cfs
Storm frequency =  1 yrs Time to peak =  12.48 hrs
Time interval =  1 min Hyd. volume =  64,855 cuft
Inflow hyd. No. =  17 - DA 6B_Route Section type =  Trapezoidal
Reach length =  716.0 ft Channel slope =  1.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  3.843 Rating curve m =  1.249
Ave. velocity =  3.75 ft/s Routing coeff. =  0.3286

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 22
DA 6b_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  56.58 cfs
Storm frequency =  1 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  137,164 cuft
Inflow hyds. =  18, 20 Contrib. drain. area =  20.340 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 23
DA 6b_Downstream_Post

Hydrograph type =  Combine Peak discharge =  29.09 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  139,819 cuft
Inflow hyds. =  19, 21 Contrib. drain. area =  20.360 ac

14

0 3 6 9 12 15 18 21 24 27

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

Q (cfs)

Time (hrs)

DA 6b_Downstream_Post
Hyd. No. 23 -- 1 Year

Hyd No. 23 Hyd No. 19 Hyd No. 21



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 15
DA 6b_Pre

Hydrograph type =  SCS Runoff Peak discharge =  79.52 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  172,087 cuft
Drainage area =  11.530 ac Curve number =  80*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.39 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.900 x 98) + (5.630 x 61)] / 11.530
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 16
DA 6b_Post (P-7)

Hydrograph type =  SCS Runoff Peak discharge =  83.05 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  181,285 cuft
Drainage area =  11.560 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.08 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.530 x 98) + (5.030 x 61)] / 11.560
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 17
DA 6B_Route

Hydrograph type =  Reservoir Peak discharge =  71.65 cfs
Storm frequency =  25 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  176,878 cuft
Inflow hyd. No. =  16 - DA 6b_Post (P-7) Max. Elevation =  831.67 ft
Reservoir name =  DA 6b_POND (P-7) Max. Storage =  65,762 cuft

Storage Indication method used.  Wet pond routing start elevation = 828.00 ft.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 18
DA 6b_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  97.54 cfs
Storm frequency =  25 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  246,398 cuft
Drainage area =  20.340 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.100 x 98) + (14.240 x 61)] / 20.340
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 19
DA 6b_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  97.64 cfs
Storm frequency =  25 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  246,640 cuft
Drainage area =  20.360 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.120 x 98) + (14.240 x 61)] / 20.360
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 20
DA 6b_Pre_Reach

Hydrograph type =  Reach Peak discharge =  77.68 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  172,086 cuft
Inflow hyd. No. =  15 - DA 6b_Pre Section type =  Trapezoidal
Reach length =  716.0 ft Channel slope =  1.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  3.843 Rating curve m =  1.249
Ave. velocity =  7.04 ft/s Routing coeff. =  0.5384

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 21
DA 6b_Post_Reach

Hydrograph type =  Reach Peak discharge =  69.27 cfs
Storm frequency =  25 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  176,862 cuft
Inflow hyd. No. =  17 - DA 6B_Route Section type =  Trapezoidal
Reach length =  716.0 ft Channel slope =  1.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  3.843 Rating curve m =  1.249
Ave. velocity =  6.89 ft/s Routing coeff. =  0.5303

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 22
DA 6b_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  173.75 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  418,485 cuft
Inflow hyds. =  18, 20 Contrib. drain. area =  20.340 ac
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Hyd. No. 23
DA 6b_Downstream_Post

Hydrograph type =  Combine Peak discharge =  165.47 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  423,502 cuft
Inflow hyds. =  19, 21 Contrib. drain. area =  20.360 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 15
DA 6b_Pre

Hydrograph type =  SCS Runoff Peak discharge =  103.24 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  226,483 cuft
Drainage area =  11.530 ac Curve number =  80*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.39 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.900 x 98) + (5.630 x 61)] / 11.530
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Hyd. No. 16
DA 6b_Post (P-7)

Hydrograph type =  SCS Runoff Peak discharge =  106.82 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  236,638 cuft
Drainage area =  11.560 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.08 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.530 x 98) + (5.030 x 61)] / 11.560
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 17
DA 6B_Route

Hydrograph type =  Reservoir Peak discharge =  97.64 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  232,134 cuft
Inflow hyd. No. =  16 - DA 6b_Post (P-7) Max. Elevation =  831.86 ft
Reservoir name =  DA 6b_POND (P-7) Max. Storage =  69,786 cuft

Storage Indication method used.  Wet pond routing start elevation = 828.00 ft.
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Hyd. No. 18
DA 6b_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  132.50 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  336,098 cuft
Drainage area =  20.340 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.100 x 98) + (14.240 x 61)] / 20.340
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Hyd. No. 19
DA 6b_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  132.63 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  336,428 cuft
Drainage area =  20.360 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(6.120 x 98) + (14.240 x 61)] / 20.360
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 20
DA 6b_Pre_Reach

Hydrograph type =  Reach Peak discharge =  101.03 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  226,483 cuft
Inflow hyd. No. =  15 - DA 6b_Pre Section type =  Trapezoidal
Reach length =  716.0 ft Channel slope =  1.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  3.843 Rating curve m =  1.249
Ave. velocity =  7.41 ft/s Routing coeff. =  0.5592

Modified Att-Kin routing method used.
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Hyd. No. 21
DA 6b_Post_Reach

Hydrograph type =  Reach Peak discharge =  95.70 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  232,119 cuft
Inflow hyd. No. =  17 - DA 6B_Route Section type =  Trapezoidal
Reach length =  716.0 ft Channel slope =  1.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  3.843 Rating curve m =  1.249
Ave. velocity =  7.33 ft/s Routing coeff. =  0.5547

Modified Att-Kin routing method used.
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Hyd. No. 22
DA 6b_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  231.93 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  562,581 cuft
Inflow hyds. =  18, 20 Contrib. drain. area =  20.340 ac
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Hyd. No. 23
DA 6b_Downstream_Post

Hydrograph type =  Combine Peak discharge =  227.16 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  568,548 cuft
Inflow hyds. =  19, 21 Contrib. drain. area =  20.360 ac
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Hyd. No. 29
DA 33b_Pre

Hydrograph type =  SCS Runoff Peak discharge =  19.05 cfs
Storm frequency =  1 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  40,808 cuft
Drainage area =  11.190 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.12 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.260 x 98) + (7.930 x 61)] / 11.190
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TR55 Tc Worksheet
8

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 29
DA 33b_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.150 0.011
Flow length (ft) =  53.0 26.0 0.0
Two-year 24-hr precip. (in) =  4.08 4.08 0.00
Land slope (%) =  2.80 30.80 0.00

Travel Time (min) = 4.56 + 0.99 + 0.00 = 5.55

Shallow Concentrated Flow
Flow length (ft) =  15.00 0.00 0.00
Watercourse slope (%) =  13.30 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.88 0.00 0.00

Travel Time (min) = 0.04 + 0.00 + 0.00 = 0.04

Channel Flow
X sectional flow area (sqft) =  8.00 8.00 0.00
Wetted perimeter (ft) =  12.24 12.24 0.00
Channel slope (%) =  1.30 1.90 0.00
Manning's n-value =  0.026 0.013 0.015
Velocity (ft/s) =4.91

11.88
0.00

Flow length (ft) ({0})392.0 850.0 0.0

Travel Time (min) = 1.33 + 1.19 + 0.00 = 2.52

Total Travel Time, Tc .............................................................................. 8.12 min
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 30
DA 33b_Post (P-3b)

Hydrograph type =  SCS Runoff Peak discharge =  20.44 cfs
Storm frequency =  1 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  43,571 cuft
Drainage area =  11.330 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.54 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.700 x 98) + (7.630 x 61)] / 11.330
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 30
DA 33b_Post (P-3b)

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.150 0.011
Flow length (ft) =  53.0 26.0 0.0
Two-year 24-hr precip. (in) =  4.08 4.08 0.00
Land slope (%) =  2.80 30.80 0.00

Travel Time (min) = 4.56 + 0.99 + 0.00 = 5.55

Shallow Concentrated Flow
Flow length (ft) =  15.00 0.00 0.00
Watercourse slope (%) =  13.30 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.88 0.00 0.00

Travel Time (min) = 0.04 + 0.00 + 0.00 = 0.04

Channel Flow
X sectional flow area (sqft) =  8.00 8.00 0.00
Wetted perimeter (ft) =  12.24 12.24 0.00
Channel slope (%) =  1.30 1.90 0.00
Manning's n-value =  0.026 0.013 0.015
Velocity (ft/s) =4.91

11.88
0.00

Flow length (ft) ({0})392.0 441.0 0.0

Travel Time (min) = 1.33 + 0.62 + 0.00 = 1.95

Total Travel Time, Tc .............................................................................. 7.54 min
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Hyd. No. 31
DA 33B_Route

Hydrograph type =  Reservoir Peak discharge =  1.650 cfs
Storm frequency =  1 yrs Time to peak =  12.70 hrs
Time interval =  1 min Hyd. volume =  30,814 cuft
Inflow hyd. No. =  30 - DA 33b_Post (P-3b) Max. Elevation =  800.49 ft
Reservoir name =  DA 33b_POND (P-3B) Max. Storage =  29,023 cuft

Storage Indication method used.  Wet pond routing start elevation = 799.00 ft.
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Pond Report 12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Pond No. 13 -  DA 33b_POND (P-3B)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 796.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 796.00 554 0 0
1.00 797.00 1,486 982 982
2.00 798.00 2,863 2,137 3,119
3.00 799.00 9,381 5,808 8,928
4.00 800.00 14,891 12,029 20,957
5.00 801.00 18,060 16,448 37,405
6.00 802.00 20,683 19,355 56,760
7.00 803.00 23,407 22,029 78,789
8.00 804.00 26,231 24,803 103,592
9.00 805.00 37,717 31,798 135,389

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  36.00 0.00 5.40 0.00
Span (in) =  36.00 0.00 5.40 0.00
No. Barrels =  1 0 1 0
Invert El. (ft) =  797.00 0.00 800.00 0.00
Length (ft) =  70.00 0.00 0.00 0.00
Slope (%) =  3.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No Yes No

Crest Len (ft) =  28.00 4.50 0.00 0.00
Crest El. (ft) =  801.50 800.30 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 796.00 0.00 --- 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.00 982 797.00 0.00 --- 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.00 3,119 798.00 0.00 --- 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.00 8,928 799.00 0.00 --- 0.00 --- 0.00 0.00 --- --- --- --- 0.000
4.00 20,957 800.00 0.00 --- 0.00 --- 0.00 0.00 --- --- --- --- 0.000
5.00 37,405 801.00 9.69 ic --- 0.67 ic --- 0.00 8.78 --- --- --- --- 9.450
6.00 56,760 802.00 58.21 ic --- 0.58 ic --- 32.97 24.66 s --- --- --- --- 58.20
7.00 78,789 803.00 71.77 ic --- 0.17 ic --- 54.63 s 16.93 s --- --- --- --- 71.74
8.00 103,592 804.00 79.68 ic --- 0.10 ic --- 63.64 s 15.84 s --- --- --- --- 79.58
9.00 135,389 805.00 86.70 ic --- 0.07 ic --- 70.74 s 15.80 s --- --- --- --- 86.61



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 33
DA 33_Onsite_Pre

Hydrograph type =  Combine Peak discharge =  32.07 cfs
Storm frequency =  1 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  68,782 cuft
Inflow hyds. =  25, 29 Contrib. drain. area =  20.290 ac
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Hyd. No. 34
DA 33_Onsite_Post

Hydrograph type =  Combine Peak discharge =  32.07 cfs
Storm frequency =  1 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  68,782 cuft
Inflow hyds. =  25, 29 Contrib. drain. area =  20.290 ac
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Hyd. No. 35
DA 33_Pre_Reach

Hydrograph type =  Reach Peak discharge =  30.74 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  68,781 cuft
Inflow hyd. No. =  33 - DA 33_Onsite_Pre Section type =  Trapezoidal
Reach length =  729.0 ft Channel slope =  2.6 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.909 Rating curve m =  1.374
Ave. velocity =  5.59 ft/s Routing coeff. =  0.4804

Modified Att-Kin routing method used.
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Hyd. No. 36
DA 33_Post_Reach

Hydrograph type =  Reach Peak discharge =  30.74 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  68,781 cuft
Inflow hyd. No. =  34 - DA 33_Onsite_Post Section type =  Trapezoidal
Reach length =  729.0 ft Channel slope =  2.6 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.909 Rating curve m =  1.374
Ave. velocity =  5.59 ft/s Routing coeff. =  0.4804

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 37
DA 33_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  739.78 cfs
Storm frequency =  1 yrs Time to peak =  12.78 hrs
Time interval =  1 min Hyd. volume =  6,893,680 cuft
Drainage area =  1951.020 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  83.30 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(390.210 x 92) + (1170.600 x 70) + (390.210 x 55)] / 1951.020
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 37
DA 33_10x Basin_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.00 0.00 0.00

Travel Time (min) = 2.20 + 0.00 + 0.00 = 2.20

Shallow Concentrated Flow
Flow length (ft) =  2255.00 0.00 0.00
Watercourse slope (%) =  1.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.16 0.00 0.00

Travel Time (min) = 17.36 + 0.00 + 0.00 = 17.36

Channel Flow
X sectional flow area (sqft) =  14.00 0.00 0.00
Wetted perimeter (ft) =  10.50 0.00 0.00
Channel slope (%) =  0.40 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =3.81

0.00
0.00

Flow length (ft) ({0})14560.6 0.0 0.0

Travel Time (min) = 63.71 + 0.00 + 0.00 = 63.71

Total Travel Time, Tc .............................................................................. 83.30 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 38
DA 33_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  739.77 cfs
Storm frequency =  1 yrs Time to peak =  12.78 hrs
Time interval =  1 min Hyd. volume =  6,893,643 cuft
Drainage area =  1951.010 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  83.30 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(390.200 x 92) + (1170.600 x 70) + (390.210 x 55)] / 1951.010
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 38
DA 33_10x Basin_Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.00 0.00 0.00

Travel Time (min) = 2.20 + 0.00 + 0.00 = 2.20

Shallow Concentrated Flow
Flow length (ft) =  2255.00 0.00 0.00
Watercourse slope (%) =  1.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.16 0.00 0.00

Travel Time (min) = 17.36 + 0.00 + 0.00 = 17.36

Channel Flow
X sectional flow area (sqft) =  14.00 0.00 0.00
Wetted perimeter (ft) =  10.50 0.00 0.00
Channel slope (%) =  0.40 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =3.81

0.00
0.00

Flow length (ft) ({0})14560.6 0.0 0.0

Travel Time (min) = 63.71 + 0.00 + 0.00 = 63.71

Total Travel Time, Tc .............................................................................. 83.30 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 39
DA 33_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  742.39 cfs
Storm frequency =  1 yrs Time to peak =  12.78 hrs
Time interval =  1 min Hyd. volume =  6,962,457 cuft
Inflow hyds. =  35, 37 Contrib. drain. area =  1951.020 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 40
DA 33_Downstream_Post

Hydrograph type =  Combine Peak discharge =  742.38 cfs
Storm frequency =  1 yrs Time to peak =  12.78 hrs
Time interval =  1 min Hyd. volume =  6,962,421 cuft
Inflow hyds. =  36, 38 Contrib. drain. area =  1951.010 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 29
DA 33b_Pre

Hydrograph type =  SCS Runoff Peak discharge =  63.35 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  134,264 cuft
Drainage area =  11.190 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.12 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.260 x 98) + (7.930 x 61)] / 11.190
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 30
DA 33b_Post (P-3b)

Hydrograph type =  SCS Runoff Peak discharge =  65.95 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  139,986 cuft
Drainage area =  11.330 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.54 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.700 x 98) + (7.630 x 61)] / 11.330
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 31
DA 33B_Route

Hydrograph type =  Reservoir Peak discharge =  48.05 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  127,196 cuft
Inflow hyd. No. =  30 - DA 33b_Post (P-3b) Max. Elevation =  801.85 ft
Reservoir name =  DA 33b_POND (P-3B) Max. Storage =  53,874 cuft

Storage Indication method used.  Wet pond routing start elevation = 799.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 33
DA 33_Onsite_Pre

Hydrograph type =  Combine Peak discharge =  114.05 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  236,276 cuft
Inflow hyds. =  25, 29 Contrib. drain. area =  20.290 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 34
DA 33_Onsite_Post

Hydrograph type =  Combine Peak discharge =  114.05 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  236,276 cuft
Inflow hyds. =  25, 29 Contrib. drain. area =  20.290 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 35
DA 33_Pre_Reach

Hydrograph type =  Reach Peak discharge =  111.35 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  236,275 cuft
Inflow hyd. No. =  33 - DA 33_Onsite_Pre Section type =  Trapezoidal
Reach length =  729.0 ft Channel slope =  2.6 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.909 Rating curve m =  1.374
Ave. velocity =  7.90 ft/s Routing coeff. =  0.6174

Modified Att-Kin routing method used.

31

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

DA 33_Pre_Reach
Hyd. No. 35 -- 25 Year

Hyd No. 35 Hyd No. 33
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 36
DA 33_Post_Reach

Hydrograph type =  Reach Peak discharge =  111.35 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  236,275 cuft
Inflow hyd. No. =  34 - DA 33_Onsite_Post Section type =  Trapezoidal
Reach length =  729.0 ft Channel slope =  2.6 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.909 Rating curve m =  1.374
Ave. velocity =  7.90 ft/s Routing coeff. =  0.6174

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 37
DA 33_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  2806.60 cfs
Storm frequency =  25 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  23,242,992 cuft
Drainage area =  1951.020 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  83.30 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(390.210 x 92) + (1170.600 x 70) + (390.210 x 55)] / 1951.020
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 38
DA 33_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  2806.59 cfs
Storm frequency =  25 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  23,242,866 cuft
Drainage area =  1951.010 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  83.30 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(390.200 x 92) + (1170.600 x 70) + (390.210 x 55)] / 1951.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 39
DA 33_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  2814.44 cfs
Storm frequency =  25 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  23,479,276 cuft
Inflow hyds. =  35, 37 Contrib. drain. area =  1951.020 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 40
DA 33_Downstream_Post

Hydrograph type =  Combine Peak discharge =  2814.43 cfs
Storm frequency =  25 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  23,479,160 cuft
Inflow hyds. =  36, 38 Contrib. drain. area =  1951.010 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 29
DA 33b_Pre

Hydrograph type =  SCS Runoff Peak discharge =  85.77 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  183,143 cuft
Drainage area =  11.190 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.12 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.260 x 98) + (7.930 x 61)] / 11.190
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 30
DA 33b_Post (P-3b)

Hydrograph type =  SCS Runoff Peak discharge =  88.78 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  190,037 cuft
Drainage area =  11.330 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.54 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.700 x 98) + (7.630 x 61)] / 11.330
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 31
DA 33B_Route

Hydrograph type =  Reservoir Peak discharge =  63.67 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  177,240 cuft
Inflow hyd. No. =  30 - DA 33b_Post (P-3b) Max. Elevation =  802.24 ft
Reservoir name =  DA 33b_POND (P-3B) Max. Storage =  61,976 cuft

Storage Indication method used.  Wet pond routing start elevation = 799.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 33
DA 33_Onsite_Pre

Hydrograph type =  Combine Peak discharge =  155.80 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  325,133 cuft
Inflow hyds. =  25, 29 Contrib. drain. area =  20.290 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 34
DA 33_Onsite_Post

Hydrograph type =  Combine Peak discharge =  155.80 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  325,133 cuft
Inflow hyds. =  25, 29 Contrib. drain. area =  20.290 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 35
DA 33_Pre_Reach

Hydrograph type =  Reach Peak discharge =  152.97 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  325,132 cuft
Inflow hyd. No. =  33 - DA 33_Onsite_Pre Section type =  Trapezoidal
Reach length =  729.0 ft Channel slope =  2.6 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.909 Rating curve m =  1.374
Ave. velocity =  8.60 ft/s Routing coeff. =  0.6543

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 36
DA 33_Post_Reach

Hydrograph type =  Reach Peak discharge =  152.97 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  325,132 cuft
Inflow hyd. No. =  34 - DA 33_Onsite_Post Section type =  Trapezoidal
Reach length =  729.0 ft Channel slope =  2.6 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.909 Rating curve m =  1.374
Ave. velocity =  8.60 ft/s Routing coeff. =  0.6543

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 37
DA 33_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  3883.19 cfs
Storm frequency =  100 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  31,859,566 cuft
Drainage area =  1951.020 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  83.30 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(390.210 x 92) + (1170.600 x 70) + (390.210 x 55)] / 1951.020
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 38
DA 33_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  3883.17 cfs
Storm frequency =  100 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  31,859,418 cuft
Drainage area =  1951.010 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  83.30 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(390.200 x 92) + (1170.600 x 70) + (390.210 x 55)] / 1951.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 39
DA 33_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  3893.51 cfs
Storm frequency =  100 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  32,184,722 cuft
Inflow hyds. =  35, 37 Contrib. drain. area =  1951.020 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 40
DA 33_Downstream_Post

Hydrograph type =  Combine Peak discharge =  3893.49 cfs
Storm frequency =  100 yrs Time to peak =  12.73 hrs
Time interval =  1 min Hyd. volume =  32,184,554 cuft
Inflow hyds. =  36, 38 Contrib. drain. area =  1951.010 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 42
DA 39.2_Post (B-12)

Hydrograph type =  SCS Runoff Peak discharge =  13.23 cfs
Storm frequency =  1 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  26,645 cuft
Drainage area =  4.460 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.450 x 98) + (2.010 x 61)] / 4.460

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (hrs)

DA 39.2_Post (B-12)
Hyd. No. 42 -- 1 Year

Hyd No. 42



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 43
DA 39.2_Route

Hydrograph type =  Reservoir Peak discharge =  10.62 cfs
Storm frequency =  1 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  26,644 cuft
Inflow hyd. No. =  42 - DA 39.2_Post (B-12) Max. Elevation =  853.84 ft
Reservoir name =  DA 39.2_POND (B-12) Max. Storage =  9,953 cuft

Storage Indication method used.  Wet pond routing start elevation = 853.50 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Pond No. 16 -  DA 39.2_POND (B-12)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 853.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 853.00 10,862 0 0
1.00 854.00 12,874 11,853 11,853
2.00 855.00 14,986 13,915 25,768
3.00 856.00 17,199 16,078 41,846

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 0.00 0.00 0.00
Span (in) =  24.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  848.83 0.00 0.00 0.00
Length (ft) =  89.00 0.00 0.00 0.00
Slope (%) =  8.50 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  16.00 0.00 0.00 0.00
Crest El. (ft) =  853.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 853.00 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.00 11,853 854.00 26.93 ic --- --- --- 18.84 --- --- --- --- --- 18.84
2.00 25,768 855.00 34.17 ic --- --- --- 34.17 s --- --- --- --- --- 34.17
3.00 41,846 856.00 37.51 ic --- --- --- 37.46 s --- --- --- --- --- 37.46



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 45
DA 39_Pre

Hydrograph type =  SCS Runoff Peak discharge =  22.20 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  52,188 cuft
Drainage area =  15.580 ac Curve number =  70*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.03 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.600 x 98) + (11.980 x 61)] / 15.580
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TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 45
DA 39_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  98.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  5.10 0.00 0.00

Travel Time (min) = 5.87 + 0.00 + 0.00 = 5.87

Shallow Concentrated Flow
Flow length (ft) =  224.00 0.00 0.00
Watercourse slope (%) =  3.60 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.06 0.00 0.00

Travel Time (min) = 1.22 + 0.00 + 0.00 = 1.22

Channel Flow
X sectional flow area (sqft) =  8.00 0.00 0.00
Wetted perimeter (ft) =  12.24 0.00 0.00
Channel slope (%) =  2.70 0.00 0.00
Manning's n-value =  0.026 0.015 0.015
Velocity (ft/s) =7.08

0.00
0.00

Flow length (ft) ({0})824.0 0.0 0.0

Travel Time (min) = 1.94 + 0.00 + 0.00 = 1.94

Total Travel Time, Tc .............................................................................. 9.03 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 46
DA 39_Post (Bypass B-12)

Hydrograph type =  SCS Runoff Peak discharge =  14.99 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  35,611 cuft
Drainage area =  11.260 ac Curve number =  69*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.56 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.350 x 98) + (8.910 x 61)] / 11.260
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TR55 Tc Worksheet
7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 46
DA 39_Post (Bypass B-12)

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  98.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  5.10 0.00 0.00

Travel Time (min) = 5.87 + 0.00 + 0.00 = 5.87

Shallow Concentrated Flow
Flow length (ft) =  224.00 0.00 0.00
Watercourse slope (%) =  3.60 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.06 0.00 0.00

Travel Time (min) = 1.22 + 0.00 + 0.00 = 1.22

Channel Flow
X sectional flow area (sqft) =  8.00 0.00 0.00
Wetted perimeter (ft) =  12.24 0.00 0.00
Channel slope (%) =  2.70 0.00 0.00
Manning's n-value =  0.026 0.015 0.015
Velocity (ft/s) =7.08

0.00
0.00

Flow length (ft) ({0})624.0 0.0 0.0

Travel Time (min) = 1.47 + 0.00 + 0.00 = 1.47

Total Travel Time, Tc .............................................................................. 8.56 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 47
DA 39_Post (DP-18)

Hydrograph type =  Combine Peak discharge =  25.57 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  62,255 cuft
Inflow hyds. =  43, 46 Contrib. drain. area =  11.260 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 48
DA 39_Route

Hydrograph type =  Reservoir Peak discharge =  10.67 cfs
Storm frequency =  1 yrs Time to peak =  12.15 hrs
Time interval =  1 min Hyd. volume =  61,601 cuft
Inflow hyd. No. =  47 - DA 39_Post (DP-18) Max. Elevation =  845.35 ft
Reservoir name =  DA 39_POND (DP-18) Max. Storage =  18,651 cuft

Storage Indication method used.
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Pond Report 10

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Pond No. 17 -  DA 39_POND (DP-18)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 841.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 841.00 311 0 0
1.00 842.00 3,639 1,671 1,671
2.00 843.00 4,426 4,026 5,697
3.00 844.00 5,288 4,850 10,547
4.00 845.00 6,225 5,750 16,296
5.00 846.00 7,185 6,699 22,995
6.00 847.00 8,190 7,681 30,676
7.00 848.00 9,402 8,788 39,464
8.00 849.00 10,676 10,031 49,496
9.00 850.00 13,431 12,026 61,522

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 1.90 0.00 0.00
Span (in) =  42.00 1.90 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  839.58 841.00 0.00 0.00
Length (ft) =  123.00 0.00 0.00 0.00
Slope (%) =  7.50 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  24.00 2.00 0.00 0.00
Crest El. (ft) =  848.00 844.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 841.00 0.00 0.00 --- --- 0.00 0.00 --- --- --- --- 0.000
1.00 1,671 842.00 14.89 ic 0.09 ic --- --- 0.00 0.00 --- --- --- --- 0.091
2.00 5,697 843.00 14.89 ic 0.13 ic --- --- 0.00 0.00 --- --- --- --- 0.131
3.00 10,547 844.00 14.89 ic 0.16 ic --- --- 0.00 0.00 --- --- --- --- 0.162
4.00 16,296 845.00 14.89 ic 0.19 ic --- --- 0.00 6.66 --- --- --- --- 6.848
5.00 22,995 846.00 19.14 ic 0.21 ic --- --- 0.00 18.84 --- --- --- --- 19.05
6.00 30,676 847.00 34.83 ic 0.21 ic --- --- 0.00 34.61 --- --- --- --- 34.82
7.00 39,464 848.00 53.50 ic 0.22 ic --- --- 0.00 53.28 --- --- --- --- 53.50
8.00 49,496 849.00 121.05 ic 0.09 ic --- --- 77.91 s 43.06 s --- --- --- --- 121.05
9.00 61,522 850.00 134.92 ic 0.04 ic --- --- 104.92 s 29.95 s --- --- --- --- 134.91



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 49
DA 39_Pre_Reach

Hydrograph type =  Reach Peak discharge =  16.65 cfs
Storm frequency =  1 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  52,184 cuft
Inflow hyd. No. =  45 - DA 39_Pre Section type =  Trapezoidal
Reach length =  2753.0 ft Channel slope =  2.0 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  4.051 Rating curve m =  1.249
Ave. velocity =  5.69 ft/s Routing coeff. =  0.1438

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 50
DA 39_Post_Reach

Hydrograph type =  Reach Peak discharge =  8.325 cfs
Storm frequency =  1 yrs Time to peak =  12.30 hrs
Time interval =  1 min Hyd. volume =  61,576 cuft
Inflow hyd. No. =  48 - DA 39_Route Section type =  Trapezoidal
Reach length =  2753.0 ft Channel slope =  2.0 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  4.051 Rating curve m =  1.249
Ave. velocity =  4.91 ft/s Routing coeff. =  0.1254

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 51
DA 39_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  179.77 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  1 min Hyd. volume =  585,227 cuft
Drainage area =  140.890 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.10 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(28.180 x 98) + (84.530 x 72) + (28.180 x 55)] / 140.890
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TR55 Tc Worksheet
14

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 51
DA 39_10x Basin_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  4.00 0.00 0.00

Travel Time (min) = 9.10 + 0.00 + 0.00 = 9.10

Shallow Concentrated Flow
Flow length (ft) =  810.00 0.00 0.00
Watercourse slope (%) =  3.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.79 0.00 0.00

Travel Time (min) = 4.83 + 0.00 + 0.00 = 4.83

Channel Flow
X sectional flow area (sqft) =  14.00 0.00 0.00
Wetted perimeter (ft) =  12.00 0.00 0.00
Channel slope (%) =  2.00 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =9.35

0.00
0.00

Flow length (ft) ({0})2906.0 0.0 0.0

Travel Time (min) = 5.18 + 0.00 + 0.00 = 5.18

Total Travel Time, Tc .............................................................................. 19.10 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 52
DA 39_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  179.58 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  1 min Hyd. volume =  584,606 cuft
Drainage area =  140.740 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.10 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(28.180 x 98) + (84.530 x 72) + (28.030 x 55)] / 140.740
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 52
DA 39_10x Basin_Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  4.00 0.00 0.00

Travel Time (min) = 9.10 + 0.00 + 0.00 = 9.10

Shallow Concentrated Flow
Flow length (ft) =  810.00 0.00 0.00
Watercourse slope (%) =  3.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.79 0.00 0.00

Travel Time (min) = 4.83 + 0.00 + 0.00 = 4.83

Channel Flow
X sectional flow area (sqft) =  14.00 0.00 0.00
Wetted perimeter (ft) =  12.00 0.00 0.00
Channel slope (%) =  2.00 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =9.35

0.00
0.00

Flow length (ft) ({0})2906.0 0.0 0.0

Travel Time (min) = 5.18 + 0.00 + 0.00 = 5.18

Total Travel Time, Tc .............................................................................. 19.10 min
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Hyd. No. 53
DA 39_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  196.13 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  1 min Hyd. volume =  637,412 cuft
Inflow hyds. =  49, 51 Contrib. drain. area =  140.890 ac
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Hyd. No. 54
DA 39_Downstream_Post

Hydrograph type =  Combine Peak discharge =  183.19 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  1 min Hyd. volume =  646,180 cuft
Inflow hyds. =  50, 52 Contrib. drain. area =  140.740 ac
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Hyd. No. 42
DA 39.2_Post (B-12)

Hydrograph type =  SCS Runoff Peak discharge =  34.55 cfs
Storm frequency =  25 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  72,186 cuft
Drainage area =  4.460 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.450 x 98) + (2.010 x 61)] / 4.460
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Hyd. No. 43
DA 39.2_Route

Hydrograph type =  Reservoir Peak discharge =  29.19 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  72,185 cuft
Inflow hyd. No. =  42 - DA 39.2_Post (B-12) Max. Elevation =  854.19 ft
Reservoir name =  DA 39.2_POND (B-12) Max. Storage =  14,504 cuft

Storage Indication method used.  Wet pond routing start elevation = 853.50 ft.
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Hyd. No. 45
DA 39_Pre

Hydrograph type =  SCS Runoff Peak discharge =  79.78 cfs
Storm frequency =  25 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  180,458 cuft
Drainage area =  15.580 ac Curve number =  70*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.03 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.600 x 98) + (11.980 x 61)] / 15.580
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Hyd. No. 46
DA 39_Post (Bypass B-12)

Hydrograph type =  SCS Runoff Peak discharge =  55.88 cfs
Storm frequency =  25 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  126,394 cuft
Drainage area =  11.260 ac Curve number =  69*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.56 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.350 x 98) + (8.910 x 61)] / 11.260
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Hyd. No. 47
DA 39_Post (DP-18)

Hydrograph type =  Combine Peak discharge =  85.01 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  1 min Hyd. volume =  198,580 cuft
Inflow hyds. =  43, 46 Contrib. drain. area =  11.260 ac
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Hyd. No. 48
DA 39_Route

Hydrograph type =  Reservoir Peak discharge =  70.88 cfs
Storm frequency =  25 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  197,855 cuft
Inflow hyd. No. =  47 - DA 39_Post (DP-18) Max. Elevation =  848.28 ft
Reservoir name =  DA 39_POND (DP-18) Max. Storage =  42,245 cuft

Storage Indication method used.
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Hyd. No. 49
DA 39_Pre_Reach

Hydrograph type =  Reach Peak discharge =  66.51 cfs
Storm frequency =  25 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  180,455 cuft
Inflow hyd. No. =  45 - DA 39_Pre Section type =  Trapezoidal
Reach length =  2753.0 ft Channel slope =  2.0 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  4.051 Rating curve m =  1.249
Ave. velocity =  7.34 ft/s Routing coeff. =  0.1818

Modified Att-Kin routing method used.
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Hyd. No. 50
DA 39_Post_Reach

Hydrograph type =  Reach Peak discharge =  56.59 cfs
Storm frequency =  25 yrs Time to peak =  12.12 hrs
Time interval =  1 min Hyd. volume =  197,835 cuft
Inflow hyd. No. =  48 - DA 39_Route Section type =  Trapezoidal
Reach length =  2753.0 ft Channel slope =  2.0 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  4.051 Rating curve m =  1.249
Ave. velocity =  7.17 ft/s Routing coeff. =  0.1780

Modified Att-Kin routing method used.
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Hyd. No. 51
DA 39_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  588.41 cfs
Storm frequency =  25 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  1,837,310 cuft
Drainage area =  140.890 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.10 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(28.180 x 98) + (84.530 x 72) + (28.180 x 55)] / 140.890
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Hyd. No. 52
DA 39_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  587.78 cfs
Storm frequency =  25 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  1,835,356 cuft
Drainage area =  140.740 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.10 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(28.180 x 98) + (84.530 x 72) + (28.030 x 55)] / 140.740
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Hyd. No. 53
DA 39_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  652.86 cfs
Storm frequency =  25 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  2,017,766 cuft
Inflow hyds. =  49, 51 Contrib. drain. area =  140.890 ac
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Hyd. No. 54
DA 39_Downstream_Post

Hydrograph type =  Combine Peak discharge =  641.37 cfs
Storm frequency =  25 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  2,033,190 cuft
Inflow hyds. =  50, 52 Contrib. drain. area =  140.740 ac
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Hyd. No. 42
DA 39.2_Post (B-12)

Hydrograph type =  SCS Runoff Peak discharge =  44.64 cfs
Storm frequency =  100 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  94,612 cuft
Drainage area =  4.460 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.450 x 98) + (2.010 x 61)] / 4.460
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Hyd. No. 43
DA 39.2_Route

Hydrograph type =  Reservoir Peak discharge =  31.68 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  94,611 cuft
Inflow hyd. No. =  42 - DA 39.2_Post (B-12) Max. Elevation =  854.44 ft
Reservoir name =  DA 39.2_POND (B-12) Max. Storage =  17,991 cuft

Storage Indication method used.  Wet pond routing start elevation = 853.50 ft.
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Hyd. No. 45
DA 39_Pre

Hydrograph type =  SCS Runoff Peak discharge =  109.51 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  248,596 cuft
Drainage area =  15.580 ac Curve number =  70*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.03 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.600 x 98) + (11.980 x 61)] / 15.580
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Hyd. No. 46
DA 39_Post (Bypass B-12)

Hydrograph type =  SCS Runoff Peak discharge =  77.19 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  175,011 cuft
Drainage area =  11.260 ac Curve number =  69*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.56 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.350 x 98) + (8.910 x 61)] / 11.260
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Hyd. No. 47
DA 39_Post (DP-18)

Hydrograph type =  Combine Peak discharge =  108.57 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  269,622 cuft
Inflow hyds. =  43, 46 Contrib. drain. area =  11.260 ac
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Hyd. No. 48
DA 39_Route

Hydrograph type =  Reservoir Peak discharge =  100.95 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  268,880 cuft
Inflow hyd. No. =  47 - DA 39_Post (DP-18) Max. Elevation =  848.66 ft
Reservoir name =  DA 39_POND (DP-18) Max. Storage =  46,052 cuft

Storage Indication method used.
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Hyd. No. 49
DA 39_Pre_Reach

Hydrograph type =  Reach Peak discharge =  92.93 cfs
Storm frequency =  100 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  248,593 cuft
Inflow hyd. No. =  45 - DA 39_Pre Section type =  Trapezoidal
Reach length =  2753.0 ft Channel slope =  2.0 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  4.051 Rating curve m =  1.249
Ave. velocity =  7.82 ft/s Routing coeff. =  0.1925

Modified Att-Kin routing method used.

37

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

DA 39_Pre_Reach
Hyd. No. 49 -- 100 Year

Hyd No. 49 Hyd No. 45



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 50
DA 39_Post_Reach

Hydrograph type =  Reach Peak discharge =  84.50 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  1 min Hyd. volume =  268,862 cuft
Inflow hyd. No. =  48 - DA 39_Route Section type =  Trapezoidal
Reach length =  2753.0 ft Channel slope =  2.0 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  4.051 Rating curve m =  1.249
Ave. velocity =  7.70 ft/s Routing coeff. =  0.1897

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 51
DA 39_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  792.93 cfs
Storm frequency =  100 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  2,482,580 cuft
Drainage area =  140.890 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.10 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(28.180 x 98) + (84.530 x 72) + (28.180 x 55)] / 140.890
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 52
DA 39_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  792.08 cfs
Storm frequency =  100 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  2,479,940 cuft
Drainage area =  140.740 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.10 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(28.180 x 98) + (84.530 x 72) + (28.030 x 55)] / 140.740
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 53
DA 39_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  881.92 cfs
Storm frequency =  100 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  2,731,174 cuft
Inflow hyds. =  49, 51 Contrib. drain. area =  140.890 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 54
DA 39_Downstream_Post

Hydrograph type =  Combine Peak discharge =  875.22 cfs
Storm frequency =  100 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  2,748,801 cuft
Inflow hyds. =  50, 52 Contrib. drain. area =  140.740 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 56
DA 43a_Post (B-7)

Hydrograph type =  SCS Runoff Peak discharge =  30.04 cfs
Storm frequency =  100 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  63,368 cuft
Drainage area =  3.050 ac Curve number =  80*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.540 x 98) + (1.510 x 61)] / 3.050
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Hyd. No. 57
DA 43a_Route

Hydrograph type =  Reservoir Peak discharge =  22.25 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  63,367 cuft
Inflow hyd. No. =  56 - DA 43a_Post (B-7) Max. Elevation =  714.25 ft
Reservoir name =  DA 43a_POND (B-7) Max. Storage =  11,506 cuft

Storage Indication method used.  Wet pond routing start elevation = 713.50 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 30, 2013

Pond No. 19 -  DA 43a_POND (B-7)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 713.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 713.00 6,975 0 0
1.00 714.00 9,686 8,293 8,293
2.00 715.00 16,888 13,120 21,413

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 0.00 0.00 0.00
Span (in) =  18.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  708.00 0.00 0.00 0.00
Length (ft) =  103.00 0.00 0.00 0.00
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  16.00 12.00 0.00 0.00
Crest El. (ft) =  713.50 714.00 0.00 0.00
Weir Coeff. =  3.33 2.60 3.33 3.33
Weir Type =  1 Broad --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 713.00 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.00 8,293 714.00 17.60 oc --- --- --- 17.60 s 0.00 --- --- --- --- 17.60
2.00 21,413 715.00 19.74 oc --- --- --- 19.69 s 31.20 --- --- --- --- 50.89



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 59
DA 45.1_Post (B-9)

Hydrograph type =  SCS Runoff Peak discharge =  4.014 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  8,135 cuft
Drainage area =  2.000 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.29 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.640 x 98) + (1.360 x 61)] / 2.000
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TR55 Tc Worksheet
2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. 59
DA 45.1_Post (B-9)

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  73.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  5.50 0.00 0.00

Travel Time (min) = 4.50 + 0.00 + 0.00 = 4.50

Shallow Concentrated Flow
Flow length (ft) =  30.00 0.00 0.00
Watercourse slope (%) =  16.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =6.59 0.00 0.00

Travel Time (min) = 0.08 + 0.00 + 0.00 = 0.08

Channel Flow
X sectional flow area (sqft) =  8.00 0.00 0.00
Wetted perimeter (ft) =  12.24 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.026 0.015 0.015
Velocity (ft/s) =3.34

0.00
0.00

Flow length (ft) ({0})344.0 0.0 0.0

Travel Time (min) = 1.72 + 0.00 + 0.00 = 1.72

Total Travel Time, Tc .............................................................................. 6.29 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 60
DA 45.1_Route

Hydrograph type =  Reservoir Peak discharge =  3.562 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  8,135 cuft
Inflow hyd. No. =  59 - DA 45.1_Post (B-9) Max. Elevation =  794.66 ft
Reservoir name =  DA 45.1_POND (B-9) Max. Storage =  3,388 cuft

Storage Indication method used.  Wet pond routing start elevation = 794.50 ft.
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Pond Report 4

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Pond No. 21 -  DA 45.1_POND (B-9)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 794.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 794.00 3,416 0 0
1.00 795.00 7,155 5,171 5,171
2.00 796.00 9,868 8,474 13,645

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 0.00 0.00 0.00
Span (in) =  18.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  791.20 0.00 0.00 0.00
Length (ft) =  30.00 0.00 0.00 0.00
Slope (%) =  4.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  16.00 4.00 0.00 0.00
Crest El. (ft) =  794.50 794.60 0.00 0.00
Weir Coeff. =  3.33 2.60 3.33 3.33
Weir Type =  1 Broad --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 794.00 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.10 517 794.10 12.18 ic --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.20 1,034 794.20 12.18 ic --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.30 1,551 794.30 12.18 ic --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.40 2,068 794.40 12.18 ic --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.50 2,586 794.50 12.18 ic --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.60 3,103 794.60 12.18 ic --- --- --- 1.68 0.00 --- --- --- --- 1.681
0.70 3,620 794.70 12.18 ic --- --- --- 4.76 0.33 --- --- --- --- 5.088
0.80 4,137 794.80 12.18 ic --- --- --- 8.75 0.93 --- --- --- --- 9.675
0.90 4,654 794.90 13.47 ic --- --- --- 13.47 1.71 --- --- --- --- 15.18
1.00 5,171 795.00 14.40 ic --- --- --- 14.40 s 2.63 --- --- --- --- 17.03
1.10 6,019 795.10 14.83 ic --- --- --- 14.83 s 3.68 --- --- --- --- 18.50
1.20 6,866 795.20 15.16 ic --- --- --- 15.16 s 4.83 --- --- --- --- 19.99
1.30 7,713 795.30 15.45 ic --- --- --- 15.45 s 6.09 --- --- --- --- 21.54
1.40 8,561 795.40 15.71 ic --- --- --- 15.70 s 7.44 --- --- --- --- 23.14
1.50 9,408 795.50 15.96 ic --- --- --- 15.95 s 8.88 --- --- --- --- 24.83
1.60 10,256 795.60 16.20 ic --- --- --- 16.18 s 10.40 --- --- --- --- 26.58
1.70 11,103 795.70 16.43 ic --- --- --- 16.41 s 12.00 --- --- --- --- 28.40
1.80 11,951 795.80 16.66 ic --- --- --- 16.64 s 13.67 --- --- --- --- 30.31
1.90 12,798 795.90 16.88 ic --- --- --- 16.88 s 15.41 --- --- --- --- 32.29
2.00 13,645 796.00 17.10 ic --- --- --- 17.09 s 17.23 --- --- --- --- 34.32



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 62
DA 45_Pre

Hydrograph type =  SCS Runoff Peak discharge =  10.68 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  29,343 cuft
Drainage area =  10.000 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.20 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.280 x 98) + (6.070 x 61) + (1.650 x 55)] / 10.000
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TR55 Tc Worksheet
6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. 62
DA 45_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.400 0.011
Flow length (ft) =  56.0 105.0 0.0
Two-year 24-hr precip. (in) =  4.08 4.08 0.00
Land slope (%) =  11.10 15.20 0.00

Travel Time (min) = 2.75 + 8.79 + 0.00 = 11.54

Shallow Concentrated Flow
Flow length (ft) =  10.00 0.00 0.00
Watercourse slope (%) =  11.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.35 0.00 0.00

Travel Time (min) = 0.03 + 0.00 + 0.00 = 0.03

Channel Flow
X sectional flow area (sqft) =  8.00 3.14 4.91
Wetted perimeter (ft) =  12.24 6.28 7.85
Channel slope (%) =  2.00 2.00 2.60
Manning's n-value =  0.013 0.013 0.013
Velocity (ft/s) =12.19

10.19
13.50

Flow length (ft) ({0})105.0 100.0 265.0

Travel Time (min) = 0.14 + 0.16 + 0.33 = 0.63

Total Travel Time, Tc .............................................................................. 12.20 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 63
DA 45_Post (Bypass B-9)

Hydrograph type =  SCS Runoff Peak discharge =  10.52 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  27,860 cuft
Drainage area =  7.990 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.20 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.200 x 98) + (4.900 x 61) + (0.890 x 55)] / 7.990
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. 63
DA 45_Post (Bypass B-9)

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.400 0.011
Flow length (ft) =  56.0 105.0 0.0
Two-year 24-hr precip. (in) =  4.08 4.08 0.00
Land slope (%) =  11.10 15.20 0.00

Travel Time (min) = 2.75 + 8.79 + 0.00 = 11.54

Shallow Concentrated Flow
Flow length (ft) =  10.00 0.00 0.00
Watercourse slope (%) =  11.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.35 0.00 0.00

Travel Time (min) = 0.03 + 0.00 + 0.00 = 0.03

Channel Flow
X sectional flow area (sqft) =  8.00 3.14 4.91
Wetted perimeter (ft) =  12.24 6.28 7.85
Channel slope (%) =  2.00 2.00 2.60
Manning's n-value =  0.013 0.013 0.013
Velocity (ft/s) =12.19

10.19
13.50

Flow length (ft) ({0})105.0 100.0 265.0

Travel Time (min) = 0.14 + 0.16 + 0.33 = 0.63

Total Travel Time, Tc .............................................................................. 12.20 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 64
DA 45_Post (DP-22)

Hydrograph type =  Combine Peak discharge =  13.93 cfs
Storm frequency =  1 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  35,995 cuft
Inflow hyds. =  60, 63 Contrib. drain. area =  7.990 ac

9

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (min)

DA 45_Post (DP-22)
Hyd. No. 64 -- 1 Year

Hyd No. 64 Hyd No. 60 Hyd No. 63



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 65
DA 45_Route

Hydrograph type =  Reservoir Peak discharge =  3.262 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  1 min Hyd. volume =  34,565 cuft
Inflow hyd. No. =  64 - DA 45_Post (DP-22) Max. Elevation =  784.33 ft
Reservoir name =  DA 45_POND (DP-22) Max. Storage =  12,648 cuft

Storage Indication method used.
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Pond Report 11

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Pond No. 23 -  DA 45_POND (DP-22)
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 783.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 783.00 1,251 0 0
1.00 784.00 15,610 7,093 7,093
2.00 785.00 18,326 16,948 24,041
3.00 786.00 21,126 19,707 43,749
4.00 787.00 23,988 22,540 66,288
5.00 788.00 28,771 26,341 92,629
6.00 789.00 35,982 32,306 124,935
7.00 790.00 43,595 39,724 164,659
8.00 791.00 50,309 46,907 211,566

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 2.00 0.00 0.00
Span (in) =  42.00 2.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  778.33 783.00 0.00 0.00
Length (ft) =  292.00 0.00 0.00 0.00
Slope (%) =  3.50 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  24.00 5.00 0.00 0.00
Crest El. (ft) =  785.50 784.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 783.00 0.00 0.00 --- --- 0.00 0.00 --- --- --- --- 0.000
0.10 709 783.10 79.15 ic 0.01 ic --- --- 0.00 0.00 --- --- --- --- 0.015
0.20 1,419 783.20 79.15 ic 0.04 ic --- --- 0.00 0.00 --- --- --- --- 0.036
0.30 2,128 783.30 79.15 ic 0.05 ic --- --- 0.00 0.00 --- --- --- --- 0.049
0.40 2,837 783.40 79.15 ic 0.06 ic --- --- 0.00 0.00 --- --- --- --- 0.059
0.50 3,546 783.50 79.15 ic 0.07 ic --- --- 0.00 0.00 --- --- --- --- 0.068
0.60 4,256 783.60 79.15 ic 0.08 ic --- --- 0.00 0.00 --- --- --- --- 0.075
0.70 4,965 783.70 79.15 ic 0.08 ic --- --- 0.00 0.00 --- --- --- --- 0.082
0.80 5,674 783.80 79.15 ic 0.09 ic --- --- 0.00 0.00 --- --- --- --- 0.089
0.90 6,384 783.90 79.15 ic 0.09 ic --- --- 0.00 0.00 --- --- --- --- 0.095
1.00 7,093 784.00 79.15 ic 0.10 ic --- --- 0.00 0.00 --- --- --- --- 0.101
1.10 8,788 784.10 79.15 ic 0.11 ic --- --- 0.00 0.53 --- --- --- --- 0.632
1.20 10,483 784.20 79.15 ic 0.11 ic --- --- 0.00 1.49 --- --- --- --- 1.600
1.30 12,177 784.30 79.15 ic 0.12 ic --- --- 0.00 2.73 --- --- --- --- 2.851
1.40 13,872 784.40 79.15 ic 0.12 ic --- --- 0.00 4.21 --- --- --- --- 4.331
1.50 15,567 784.50 79.15 ic 0.13 ic --- --- 0.00 5.88 --- --- --- --- 6.010
1.60 17,262 784.60 79.15 ic 0.13 ic --- --- 0.00 7.74 --- --- --- --- 7.865
1.70 18,957 784.70 79.15 ic 0.13 ic --- --- 0.00 9.75 --- --- --- --- 9.881
1.80 20,652 784.80 79.15 ic 0.14 ic --- --- 0.00 11.91 --- --- --- --- 12.05
1.90 22,346 784.90 79.15 ic 0.14 ic --- --- 0.00 14.21 --- --- --- --- 14.35
2.00 24,041 785.00 79.15 ic 0.15 ic --- --- 0.00 16.65 --- --- --- --- 16.80
2.10 26,012 785.10 79.15 ic 0.15 ic --- --- 0.00 19.21 --- --- --- --- 19.36
2.20 27,983 785.20 79.15 ic 0.15 ic --- --- 0.00 21.89 --- --- --- --- 22.04
2.30 29,953 785.30 79.15 ic 0.16 ic --- --- 0.00 24.68 --- --- --- --- 24.83
2.40 31,924 785.40 79.15 ic 0.16 ic --- --- 0.00 27.58 --- --- --- --- 27.74
2.50 33,895 785.50 79.15 ic 0.16 ic --- --- 0.00 30.58 --- --- --- --- 30.75
2.60 35,866 785.60 79.15 ic 0.17 ic --- --- 2.52 33.69 --- --- --- --- 36.38
2.70 37,836 785.70 79.15 ic 0.17 ic --- --- 7.14 36.90 --- --- --- --- 44.21
2.80 39,807 785.80 79.15 ic 0.17 ic --- --- 13.12 40.20 --- --- --- --- 53.49
2.90 41,778 785.90 79.15 ic 0.18 ic --- --- 20.20 43.60 --- --- --- --- 63.98
3.00 43,749 786.00 79.15 ic 0.18 ic --- --- 28.26 47.09 --- --- --- --- 75.53
3.10 46,003 786.10 87.97 ic 0.16 ic --- --- 37.14 50.67 --- --- --- --- 87.97
3.20 48,256 786.20 98.29 ic 0.13 ic --- --- 46.80 51.35 s --- --- --- --- 98.28
3.30 50,510 786.30 105.18 ic 0.11 ic --- --- 57.18 47.89 s --- --- --- --- 105.18

Continues on next page...



12
DA 45_POND (DP-22)
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.40 52,764 786.40 109.68 ic 0.09 ic --- --- 65.66 s 43.94 s --- --- --- --- 109.68
3.50 55,018 786.50 112.15 ic 0.08 ic --- --- 69.87 s 42.19 s --- --- --- --- 112.15
3.60 57,272 786.60 114.10 ic 0.07 ic --- --- 73.14 s 40.88 s --- --- --- --- 114.09
3.70 59,526 786.70 115.75 ic 0.06 ic --- --- 75.88 s 39.81 s --- --- --- --- 115.75
3.80 61,780 786.80 117.22 ic 0.06 ic --- --- 78.25 s 38.90 s --- --- --- --- 117.21
3.90 64,034 786.90 118.55 ic 0.05 ic --- --- 80.38 s 38.12 s --- --- --- --- 118.55
4.00 66,288 787.00 119.79 ic 0.05 ic --- --- 82.30 s 37.43 s --- --- --- --- 119.79
4.10 68,922 787.10 120.95 ic 0.05 ic --- --- 84.05 s 36.84 s --- --- --- --- 120.94
4.20 71,556 787.20 122.05 ic 0.04 ic --- --- 85.68 s 36.31 s --- --- --- --- 122.04
4.30 74,190 787.30 123.11 ic 0.04 ic --- --- 87.21 s 35.85 s --- --- --- --- 123.10
4.40 76,824 787.40 124.13 ic 0.04 ic --- --- 88.62 s 35.44 s --- --- --- --- 124.10
4.50 79,458 787.50 125.12 ic 0.04 ic --- --- 89.98 s 35.08 s --- --- --- --- 125.10
4.60 82,093 787.60 126.08 ic 0.04 ic --- --- 91.28 s 34.76 s --- --- --- --- 126.07
4.70 84,727 787.70 127.01 ic 0.03 ic --- --- 92.50 s 34.47 s --- --- --- --- 127.01
4.80 87,361 787.80 127.93 ic 0.03 ic --- --- 93.67 s 34.21 s --- --- --- --- 127.91
4.90 89,995 787.90 128.84 ic 0.03 ic --- --- 94.81 s 33.99 s --- --- --- --- 128.82
5.00 92,629 788.00 129.73 ic 0.03 ic --- --- 95.89 s 33.78 s --- --- --- --- 129.70
5.10 95,859 788.10 130.60 ic 0.03 ic --- --- 96.94 s 33.59 s --- --- --- --- 130.56
5.20 99,090 788.20 131.47 ic 0.03 ic --- --- 97.98 s 33.43 s --- --- --- --- 131.44
5.30 102,321 788.30 132.32 ic 0.03 ic --- --- 98.98 s 33.29 s --- --- --- --- 132.29
5.40 105,551 788.40 133.16 ic 0.02 ic --- --- 99.93 s 33.16 s --- --- --- --- 133.11
5.50 108,782 788.50 134.00 ic 0.02 ic --- --- 100.87 s 33.04 s --- --- --- --- 133.94
5.60 112,012 788.60 134.82 ic 0.02 ic --- --- 101.82 s 32.95 s --- --- --- --- 134.79
5.70 115,243 788.70 135.64 ic 0.02 ic --- --- 102.71 s 32.86 s --- --- --- --- 135.59
5.80 118,474 788.80 136.45 ic 0.02 ic --- --- 103.57 s 32.78 s --- --- --- --- 136.37
5.90 121,704 788.90 137.26 ic 0.02 ic --- --- 104.45 s 32.72 s --- --- --- --- 137.19
6.00 124,935 789.00 138.06 ic 0.02 ic --- --- 105.31 s 32.66 s --- --- --- --- 137.99
6.10 128,907 789.10 138.85 ic 0.02 ic --- --- 106.11 s 32.61 s --- --- --- --- 138.73
6.20 132,880 789.20 139.63 ic 0.02 ic --- --- 107.00 s 32.59 s --- --- --- --- 139.61
6.30 136,852 789.30 140.41 ic 0.02 ic --- --- 107.73 s 32.53 s --- --- --- --- 140.27
6.40 140,824 789.40 141.19 ic 0.02 ic --- --- 108.59 s 32.53 s --- --- --- --- 141.13
6.50 144,797 789.50 141.96 ic 0.02 ic --- --- 109.40 s 32.51 s --- --- --- --- 141.93
6.60 148,769 789.60 142.72 ic 0.02 ic --- --- 110.07 s 32.47 s --- --- --- --- 142.56
6.70 152,742 789.70 143.48 ic 0.02 ic --- --- 110.89 s 32.48 s --- --- --- --- 143.38
6.80 156,714 789.80 144.24 ic 0.02 ic --- --- 111.63 s 32.47 s --- --- --- --- 144.12
6.90 160,686 789.90 144.99 ic 0.02 ic --- --- 112.46 s 32.50 s --- --- --- --- 144.98
7.00 164,659 790.00 145.73 ic 0.02 ic --- --- 113.03 s 32.46 s --- --- --- --- 145.50
7.10 169,349 790.10 146.47 ic 0.01 ic --- --- 113.74 s 32.46 s --- --- --- --- 146.21
7.20 174,040 790.20 147.21 ic 0.01 ic --- --- 114.51 s 32.49 s --- --- --- --- 147.02
7.30 178,731 790.30 147.94 ic 0.01 ic --- --- 115.15 s 32.49 s --- --- --- --- 147.65
7.40 183,422 790.40 148.67 ic 0.01 ic --- --- 115.88 s 32.52 s --- --- --- --- 148.41
7.50 188,112 790.50 149.40 ic 0.01 ic --- --- 116.68 s 32.57 s --- --- --- --- 149.27
7.60 192,803 790.60 150.12 ic 0.01 ic --- --- 117.42 s 32.61 s --- --- --- --- 150.05
7.70 197,494 790.70 150.84 ic 0.01 ic --- --- 118.04 s 32.62 s --- --- --- --- 150.67
7.80 202,184 790.80 151.55 ic 0.01 ic --- --- 118.75 s 32.67 s --- --- --- --- 151.44
7.90 206,875 790.90 152.26 ic 0.01 ic --- --- 119.43 s 32.70 s --- --- --- --- 152.15
8.00 211,566 791.00 152.97 ic 0.01 ic --- --- 120.14 s 32.75 s --- --- --- --- 152.91

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 66
DA 45_Pre_Reach

Hydrograph type =  Reach Peak discharge =  8.947 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  1 min Hyd. volume =  29,340 cuft
Inflow hyd. No. =  62 - DA 45_Pre Section type =  Trapezoidal
Reach length =  2161.0 ft Channel slope =  2.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  3.0 ft
Rating curve x =  4.793 Rating curve m =  1.282
Ave. velocity =  0.00 ft/s Routing coeff. =  0.1846

Modified Att-Kin routing method used.

13

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

DA 45_Pre_Reach
Hyd. No. 66 -- 1 Year

Hyd No. 66 Hyd No. 62



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 67
DA 45_Post_Reach

Hydrograph type =  Reach Peak discharge =  2.976 cfs
Storm frequency =  1 yrs Time to peak =  747 min
Time interval =  1 min Hyd. volume =  34,550 cuft
Inflow hyd. No. =  65 - DA 45_Route Section type =  Trapezoidal
Reach length =  2161.0 ft Channel slope =  2.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  3.0 ft
Rating curve x =  4.793 Rating curve m =  1.282
Ave. velocity =  0.00 ft/s Routing coeff. =  0.1453

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 68
DA 45_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  89.18 cfs
Storm frequency =  1 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  250,829 cuft
Drainage area =  67.060 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(13.410 x 98) + (13.410 x 92) + (6.700 x 61) + (33.540 x 55)] / 67.060
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. 68
DA 45_10x Basin_Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  273.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  17.90 0.00 0.00

Travel Time (min) = 8.06 + 0.00 + 0.00 = 8.06

Shallow Concentrated Flow
Flow length (ft) =  20.00 0.00 0.00
Watercourse slope (%) =  2.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.55 0.00 0.00

Travel Time (min) = 0.13 + 0.00 + 0.00 = 0.13

Channel Flow
X sectional flow area (sqft) =  8.00 3.14 12.00
Wetted perimeter (ft) =  12.25 12.57 9.47
Channel slope (%) =  2.50 4.00 3.20
Manning's n-value =  0.026 0.013 0.025
Velocity (ft/s) =6.81

9.05
12.49

Flow length (ft) ({0})1030.0 452.0 1890.0

Travel Time (min) = 2.52 + 0.83 + 2.52 = 5.87

Total Travel Time, Tc .............................................................................. 14.10 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 69
DA 45_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  89.18 cfs
Storm frequency =  1 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  250,829 cuft
Drainage area =  67.060 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  3.36 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(13.410 x 98) + (13.410 x 92) + (6.700 x 61) + (33.540 x 55)] / 67.060
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. 69
DA 45_10x Basin_Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  273.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  17.90 0.00 0.00

Travel Time (min) = 8.06 + 0.00 + 0.00 = 8.06

Shallow Concentrated Flow
Flow length (ft) =  20.00 0.00 0.00
Watercourse slope (%) =  2.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.55 0.00 0.00

Travel Time (min) = 0.13 + 0.00 + 0.00 = 0.13

Channel Flow
X sectional flow area (sqft) =  8.00 3.14 12.00
Wetted perimeter (ft) =  12.25 12.57 9.47
Channel slope (%) =  2.50 4.00 3.20
Manning's n-value =  0.026 0.013 0.025
Velocity (ft/s) =6.81

9.05
12.49

Flow length (ft) ({0})1030.0 452.0 1890.0

Travel Time (min) = 2.52 + 0.83 + 2.52 = 5.87

Total Travel Time, Tc .............................................................................. 14.10 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 70
DA 45_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  97.20 cfs
Storm frequency =  1 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  280,170 cuft
Inflow hyds. =  66, 68 Contrib. drain. area =  67.060 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 71
DA 45_Downstream_Post

Hydrograph type =  Combine Peak discharge =  89.29 cfs
Storm frequency =  1 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  285,379 cuft
Inflow hyds. =  67, 69 Contrib. drain. area =  67.060 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 59
DA 45.1_Post (B-9)

Hydrograph type =  SCS Runoff Peak discharge =  12.86 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  26,136 cuft
Drainage area =  2.000 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.29 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.640 x 98) + (1.360 x 61)] / 2.000
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 60
DA 45.1_Route

Hydrograph type =  Reservoir Peak discharge =  12.31 cfs
Storm frequency =  25 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  26,136 cuft
Inflow hyd. No. =  59 - DA 45.1_Post (B-9) Max. Elevation =  794.85 ft
Reservoir name =  DA 45.1_POND (B-9) Max. Storage =  4,384 cuft

Storage Indication method used.  Wet pond routing start elevation = 794.50 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 62
DA 45_Pre

Hydrograph type =  SCS Runoff Peak discharge =  42.31 cfs
Storm frequency =  25 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  107,005 cuft
Drainage area =  10.000 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.20 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.280 x 98) + (6.070 x 61) + (1.650 x 55)] / 10.000
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 63
DA 45_Post (Bypass B-9)

Hydrograph type =  SCS Runoff Peak discharge =  37.20 cfs
Storm frequency =  25 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  93,934 cuft
Drainage area =  7.990 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.20 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.200 x 98) + (4.900 x 61) + (0.890 x 55)] / 7.990
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 64
DA 45_Post (DP-22)

Hydrograph type =  Combine Peak discharge =  48.59 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  120,070 cuft
Inflow hyds. =  60, 63 Contrib. drain. area =  7.990 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 65
DA 45_Route

Hydrograph type =  Reservoir Peak discharge =  30.10 cfs
Storm frequency =  25 yrs Time to peak =  727 min
Time interval =  1 min Hyd. volume =  118,530 cuft
Inflow hyd. No. =  64 - DA 45_Post (DP-22) Max. Elevation =  785.48 ft
Reservoir name =  DA 45_POND (DP-22) Max. Storage =  33,472 cuft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 66
DA 45_Pre_Reach

Hydrograph type =  Reach Peak discharge =  38.32 cfs
Storm frequency =  25 yrs Time to peak =  725 min
Time interval =  1 min Hyd. volume =  107,002 cuft
Inflow hyd. No. =  62 - DA 45_Pre Section type =  Trapezoidal
Reach length =  2161.0 ft Channel slope =  2.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  3.0 ft
Rating curve x =  4.793 Rating curve m =  1.282
Ave. velocity =  0.00 ft/s Routing coeff. =  0.2420

Modified Att-Kin routing method used.
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Hyd. No. 67
DA 45_Post_Reach

Hydrograph type =  Reach Peak discharge =  27.95 cfs
Storm frequency =  25 yrs Time to peak =  731 min
Time interval =  1 min Hyd. volume =  118,520 cuft
Inflow hyd. No. =  65 - DA 45_Route Section type =  Trapezoidal
Reach length =  2161.0 ft Channel slope =  2.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  3.0 ft
Rating curve x =  4.793 Rating curve m =  1.282
Ave. velocity =  0.00 ft/s Routing coeff. =  0.2265

Modified Att-Kin routing method used.
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Hyd. No. 68
DA 45_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  307.02 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  825,258 cuft
Drainage area =  67.060 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(13.410 x 98) + (13.410 x 92) + (6.700 x 61) + (33.540 x 55)] / 67.060
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Hyd. No. 69
DA 45_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  307.02 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  825,258 cuft
Drainage area =  67.060 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  6.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(13.410 x 98) + (13.410 x 92) + (6.700 x 61) + (33.540 x 55)] / 67.060
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Hyd. No. 70
DA 45_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  342.88 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  932,260 cuft
Inflow hyds. =  66, 68 Contrib. drain. area =  67.060 ac

31

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

50.00 50.00

100.00 100.00

150.00 150.00

200.00 200.00

250.00 250.00

300.00 300.00

350.00 350.00

Q (cfs)

Time (min)

DA 45_Downstream_Pre
Hyd. No. 70 -- 25 Year

Hyd No. 70 Hyd No. 66 Hyd No. 68



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 71
DA 45_Downstream_Post

Hydrograph type =  Combine Peak discharge =  323.56 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  943,776 cuft
Inflow hyds. =  67, 69 Contrib. drain. area =  67.060 ac
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Hyd. No. 59
DA 45.1_Post (B-9)

Hydrograph type =  SCS Runoff Peak discharge =  17.25 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  35,481 cuft
Drainage area =  2.000 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.29 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.640 x 98) + (1.360 x 61)] / 2.000
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Hyd. No. 60
DA 45.1_Route

Hydrograph type =  Reservoir Peak discharge =  15.92 cfs
Storm frequency =  100 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  35,481 cuft
Inflow hyd. No. =  59 - DA 45.1_Post (B-9) Max. Elevation =  794.94 ft
Reservoir name =  DA 45.1_POND (B-9) Max. Storage =  4,862 cuft

Storage Indication method used.  Wet pond routing start elevation = 794.50 ft.
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Hyd. No. 62
DA 45_Pre

Hydrograph type =  SCS Runoff Peak discharge =  58.96 cfs
Storm frequency =  100 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  148,941 cuft
Drainage area =  10.000 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.20 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.280 x 98) + (6.070 x 61) + (1.650 x 55)] / 10.000
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Hyd. No. 63
DA 45_Post (Bypass B-9)

Hydrograph type =  SCS Runoff Peak discharge =  50.83 cfs
Storm frequency =  100 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  128,758 cuft
Drainage area =  7.990 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.20 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.200 x 98) + (4.900 x 61) + (0.890 x 55)] / 7.990

36

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (min)

DA 45_Post (Bypass B-9)
Hyd. No. 63 -- 100 Year

Hyd No. 63



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 64
DA 45_Post (DP-22)

Hydrograph type =  Combine Peak discharge =  66.28 cfs
Storm frequency =  100 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  164,238 cuft
Inflow hyds. =  60, 63 Contrib. drain. area =  7.990 ac
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Hyd. No. 65
DA 45_Route

Hydrograph type =  Reservoir Peak discharge =  52.48 cfs
Storm frequency =  100 yrs Time to peak =  725 min
Time interval =  1 min Hyd. volume =  162,680 cuft
Inflow hyd. No. =  64 - DA 45_Post (DP-22) Max. Elevation =  785.79 ft
Reservoir name =  DA 45_POND (DP-22) Max. Storage =  39,592 cuft

Storage Indication method used.
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Hyd. No. 66
DA 45_Pre_Reach

Hydrograph type =  Reach Peak discharge =  54.01 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  1 min Hyd. volume =  148,939 cuft
Inflow hyd. No. =  62 - DA 45_Pre Section type =  Trapezoidal
Reach length =  2161.0 ft Channel slope =  2.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  3.0 ft
Rating curve x =  4.793 Rating curve m =  1.282
Ave. velocity =  0.00 ft/s Routing coeff. =  0.2580

Modified Att-Kin routing method used.

39

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (min)

DA 45_Pre_Reach
Hyd. No. 66 -- 100 Year

Hyd No. 66 Hyd No. 62



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Wednesday, 00 11, 2014

Hyd. No. 67
DA 45_Post_Reach

Hydrograph type =  Reach Peak discharge =  46.89 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  1 min Hyd. volume =  162,671 cuft
Inflow hyd. No. =  65 - DA 45_Route Section type =  Trapezoidal
Reach length =  2161.0 ft Channel slope =  2.8 %
Manning's n =  0.025 Bottom width =  3.0 ft
Side slope =  2.0:1 Max. depth =  3.0 ft
Rating curve x =  4.793 Rating curve m =  1.282
Ave. velocity =  0.00 ft/s Routing coeff. =  0.2523

Modified Att-Kin routing method used.
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Hyd. No. 68
DA 45_10x Basin_Pre

Hydrograph type =  SCS Runoff Peak discharge =  417.59 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  1,125,686 cuft
Drainage area =  67.060 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(13.410 x 98) + (13.410 x 92) + (6.700 x 61) + (33.540 x 55)] / 67.060
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Hyd. No. 69
DA 45_10x Basin_Post

Hydrograph type =  SCS Runoff Peak discharge =  417.59 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  1,125,686 cuft
Drainage area =  67.060 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  7.92 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(13.410 x 98) + (13.410 x 92) + (6.700 x 61) + (33.540 x 55)] / 67.060
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Hyd. No. 70
DA 45_Downstream_Pre

Hydrograph type =  Combine Peak discharge =  468.93 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  1,274,626 cuft
Inflow hyds. =  66, 68 Contrib. drain. area =  67.060 ac
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Hyd. No. 71
DA 45_Downstream_Post

Hydrograph type =  Combine Peak discharge =  447.30 cfs
Storm frequency =  100 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  1,288,357 cuft
Inflow hyds. =  67, 69 Contrib. drain. area =  67.060 ac
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PROJECT DESCRIPTION 
P.I. No. 0009156 and 0009157 

Express Lanes I-75 South Metro 
 

The Georgia Department of Transportation (GDOT) is undertaking a project to construct express toll lanes in Henry and 

Clayton Counties on Interstate 75 (I-75) south of Atlanta.  This project is intended to address the need for more reliable 

travel times, greater mobility, and improved travel choices, particularly during peak period operations for commuters in 

the region. 

The project, Express Lanes I-75 South Metro, involves construction of reversible, barrier-separated, express toll lanes 

(ETL) and intelligent transportation system (ITS) infrastructure along I-75 in Henry and Clayton Counties.  The ETL 

system will begin in Henry County at the I-75 bridge over SR 155 and end in Clayton County approximately 600 feet 

south of the I-75 southbound on-ramp from SR 138 and at SR 138 on I-675, for a total length of 12.24 miles.  From SR 

155 to approximately one mile south of Mt. Carmel Road, a single ETL will be constructed.  The single lane will then 

transition to two reversible lanes, which will continue to the northern terminus of the facility, where they would diverge, 

providing access to the I-75 general purpose lanes and a direct single-lane connection to the median of I-675, where the 

lane would then connect to the I-675 general purpose lanes.  The ETL will operate in the northbound direction during the 

morning peak hours and in the southbound direction during the afternoon peak hours.  The ETL system will be cleared of 

all vehicles prior to the directional shifts.  The ITS component of the project begins and ends approximately two miles on 

either side of the express toll lanes.  In Henry County, the ITS infrastructure begins 2.1 miles south of the 1-75 bridge 

over SR 155 and continues north along both 1-75 and I-675 into Clayton County, as shown on Figure 1.  Along I-75, the 

ITS infrastructure ends 2.1 miles north of the I-75 southbound off-ramp to SR 138 and along I-675, the ITS infrastructure 

ends 2.1 miles north of SR 138, for a total project length of about 18 miles. 

Additional improvements include:  the replacement of the existing Mt. Carmel Road bridge with a new two-lane bridge; a 

new express lane only connection 2,000 feet south of Jonesboro Road; addition of a signal and turn lanes to the 

intersection of Mt. Carmel Road and Jonesboro Road; widening of the existing I-75 overpass bridge at Flippen Road; and 

the addition of a new single span I-675 bridge over the I-75 northbound lanes to provide a dedicated connection to I-675.  

Minor intersection improvements will also be constructed as part of this project to facilitate the movement of traffic in the 

project area, including the intersections of SR 20 and Industrial Boulevard, SR 20 and the I-75 southbound access ramp, 

and SR 155 and Industrial Boulevard. 

All vehicles that use the ETL system will be charged a variably-priced toll, and there will be no vehicle occupancy 

requirements.  A fully electronic tolling system (Peach Pass) will be used, which will allow customers to pay tolls 

automatically, eliminating the need for toll booths.  Regionally-based transit vehicles and vanpools will not be charged a 

toll to use the ETL system.  More information about Express Lanes in Georgia can be found by visiting 

http://www.dot.ga.gov/travelingingeorgia/expresslanes/Pages/default.aspx.  
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•	 Two	reversible	lanes	proposed		from	SR	138	to	north	of	SR	20	and				 	
	 one	reversible	lane	from	north	of	SR	20	to	SR	155.	
•	 Open	to	northbound	traffic	in	the	morning	peak	period	and		to			 					
	 southbound	traffic	in	midday	period,	afternoon	peak	period	and						 	
	 nighttime	period.
•	 Access	points	have	been	studied	at	SR	138,	ramps	to	I-675,	Jonesboro										
	 Road,	north	of	SR	20	and	SR	155.	
•	 Potential	funding	sources:	Toll	Revenue	Bonds	and	Federal	Funds	
•	 Project	delivery	method:	Design-Build
•	 ETL	is	the	selected	tolling	alternative	
•	 Contract	Cost:	Approximately	$176M

                                 I-75 South Express Lanes    
Spring	2014

PROJECT STATUS REPORT

 Corridor Details

 Project Area

Project Description
This	 project	 begins	 along	 I-75	 south	 of	
Atlanta	 at	 SR	 155	 /	 McDonough	 Road	
and	 ends	 at	 SR	 138	 /	 Stockbridge	 Hwy,	
and	 includes	 approximately	 12	 miles	 of	
managed	 lanes.	 The	 proposed	 project	
consists	of	the	addition	of	two	reversible	
express	 lanes	 located	within	the	median	
of	 I-75,	 to	 be	 managed	 by	 a	 variable	
priced	tolling	system.	These	lanes	will	be	
designed	to	improve	traffic	flow,	increase	
options	 for	 motorists	 and	 transit	 and	
registered	 vanpool	 customers,	 provide	
reliable	 trip	 times,	 create	 jobs	and	bring	
economic	benefits	to	the	residents	of	this	
region.	

Identified	as	a	Tier	1	project	in	the	Atlanta	
Regional	Managed	Lane	System	Plan.

Selected Alternative
ETL	(Express	Toll	Lanes)

Current Phase
Design-Build

Ongoing Activities
•	 Final	Design
•	 NEPA	Re-evaluations
•	 Design-Build	Utility	Coordination

Benefits 
•	 Reduced	travel	time	from	6	to	12	

minutes	in	the	express	lanes	to	
more	than	3	minutes	in	the	general	
purpose	lanes**	

•	 Expanded	transit	options	through	
the	use	of	express	buses	and	
registered	vanpools	which	will	ride	
for	free	on	I-75	Express	

•	 Increased	economic	opportunity	with	
employment	numbers	in	the	corridor	
increasing	by	more	than	5,500	within	
the	15	to	30	minute	travel	range	and	
to	more	than	49,000	within	a	45	to	60	
minute	travel	time	range	

www.I75Express.com
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Project Schedule*

 Contact

Upcoming Activities

Recently Completed Activities

www.I75Express.com

	June 21, 2013                    Bids for Project Received            
	June 28, 2013                    Final EA/FONSI Approved             
	July  2013                            Contract to Build Project Awarded to C.W. Matthews Contracting, Inc. 
	February 2014                  Final Design Begins
	October 2014                    Construction Begins (NOI-Phased)
	December 2016               Open to Traffic

Loren Bartlett 
I-75	South	Express	Lanes	Project	Manager
Georgia	Department	of	Transportation
One	Georgia	Center
600	West	Peachtree	Street
Atlanta,	GA	30308
404.347.0185	(Managed	Lanes	Hotline)
managedlaneinfo@dot.ga.gov

Final Design

Ongoing Coordination with Partner Agencies  

NEPA Re-evaluation

Stakeholder Briefings

Noise Wall Public Outreach

Public Involvement Activities
•	 The	sound	barrier	wall	public	outreach	is	

scheduled	for	fall	2014.
•	 Visit	www.I75Express.com	for	more	information.

Environmental Assessment (EA)
•	 The	draft	EA	was	approved	on	March	12,	2013.
•	 Final	EA/FONSI	was	approved	on	June	28,	2013.

*Many	project	elements	are	dependent	upon	the	review	and	approvals	of	State	and	Federal	partner	agencies	and	may	be	subject	
to	change	based	on	their	feedback.

**Based	on	year	2035	data	
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Project Schedule* 2013 2014 2015 2016

Milestone Jan Feb Mar Apr May Jun Jul Aug  Sept Oct Nov Dec

Draft Environmental Assessment 
(EA) Approved

Public Hearing Open House (PHOH)                  

Final EA/Finding of No Significant 
Impact (FONSI) Approved 

PHOH Response Letters Distributed                  

Contract awarded to design-build 
team 

                 

Design                

Construction 

Open to Traffic






































































































































