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PLANNING & BACKGROUND DATA 
Project Justification Statement:  The City of Clarkston is seeking to implement streetscape 
improvements that will set the stage and advance the long term goals for beautification and 
economic development initiatives for downtown revitalization and surrounding areas within the City 
limits. This infrastructure project will be the largest capital investment of public funds in the history 
of the City of Clarkston. The roadway corridors identified for improvement include E. Ponce De 
Leon Avenue (from I-285 to Market Street), Market Street (from N. Indian Creek to Rowland Road), 
Rowland Street (from Market Street to Norman Road) and Norman Road (from Church Street to the 
City Limits). The purpose of the project is to enhance vehicular, pedestrian and bicycle safety along 
major roadways in the City by eliminating 90 degree parking (backing into travel lanes), reducing 
commercial curb cuts, relocating bus shelters away from intersections, widening sidewalks, building 
sidewalks, defining crosswalks and providing pedestrian refuge areas along the roadway corridors. 
Pedestrian improvements are also planned to include enhanced railroad crossing and restricted 
access to railroad ROW. Aesthetic improvements include utility relocation and the use of traffic 
signal mast arms for several intersections. The project is also intended to provide gateway 
landscape and signage improvements along each corridor in the City.  
 
Existing conditions: 
The project is located in the City of Clarkston and includes portions of E. Ponce De Leon Ave, 
Market Street, Rowland Street, and Norman Road.  
 
E. Ponce De Leon from I-285 to the intersection with Market Street.  
E. Ponce de Leon at I-285 currently includes a three lane section that transitions to two lanes as it 
approaches downtown Clarkston.  From I-285 to Mell Avenue there is no sidewalk on either side of 
the roadway and frequent curb cuts for auto oriented businesses. Between Mell Avenue and N. 
Indian Creek Road, the road continues as a two lane roadway with sidewalk along the north side of 
E. Ponce De Leon Avenue. There are overhead utilities on both sides of the roadway. From N. 
Indian Creek Road to Market Street there is sidewalk along the north side of the roadway and some 
perpendicular parking on both sides of the roadway close to downtown at Market Street. ROW 
varies along E. Ponce De Leon from 38 feet to 78 feet not including railroad ROW (+50 feet). The 
posted speed limit on E. Ponce De Leon is 35 MPH from I-285 to N. Indian Creek Road and 30 mph 
from n. Indian creek Road to Market Street. 
 
Market Street between N. Indian Creek Road and Rowland Street. 
Market Street west of the CSX railroad tracks currently includes a two lane section with poorly 
defined angled or perpendicular parking on both sides and sidewalks only one the north/east side. 
There are frequent and continuous curb cuts along both sides of Market Street to accommodate 
auto sales and auto repair businesses. Market Street at N. Indian Creek Road includes a signalized 
three lane section including a turning lane. Market Street at E. Ponce De Leon Ave includes a 
signalized three lane section with a turning lane.  Market Street at Vaughn Avenue is a three way 
stop. Market Street at the CSX railroad includes a short (less than 100 feet) three lane section and 
a one block four lane section (added east of CSX) with dedicated left and right turn lanes. The 
design speed on Market Street is currently not posted. The ROW along Market Street is 80 feet. 
There is no posted speed limit for Market Street. 
 
Church Street between Market Street and Norman Road (deleted) 
 
Rowland Street between Market  Street and Norman Road (added). 
Rowland Street currently includes a two lane section with no sidewalk on either side of the roadway. 
There is one curb cut along the western side, mid-block of roadway and no on-street parking. The 
ROW along Rowland Street varies between 40-50 feet. The posted speed limit is 35 MPH. 
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Norman Road from Church Street to the City Limits. 
Norman Road currently includes a two lane section with sidewalk along the west side of the 
roadway. The roadway intersects with the Stone Mountain Bicycle PATH and includes two 
designated bicycle lanes (painted). A portion of the roadway crosses a dam that separates a small 
lake (Clarkston Lakes) at Milam Park with termini at the City limits.  The design team conducted a 
Dam evaluation which is included as attachment 7. Improvements to the Dam are not included in 
the project. The ROW along Norman Road varies from 50 to 60 feet. The posted speed limit is 35 
and 25 MPH. 
 
Other projects in the area: None. LCI Update in Progress. 
 
Description of the proposed project:  
 
MPO: Atlanta TMA      TIP #:  DK-353  
  
TIA Regional Commission: Atlanta RC 
 
Congressional District(s):  4 
 
Federal Oversight:  Exempt State Funded  Other 
 
Projected Traffic:  ADT 
E. Ponce De Leon Avenue 
Current Year (2014):   9,641  Open Year (2016):   9776 Design Year (2035):  11,162 
Church Street 
Current Year (2014):   6,681  Open Year (2016):   6775 Design Year (2035):  7,735 
Market Street 
Current Year (2014):   2,830  Open Year (2016):   2870 Design Year (2035):  3,276 
Norman Road 
Current Year (2014):   3,234  Open Year (2016):   3280 Design Year (2035):  3,744 
 
Traffic Projections Performed by: Crescent View Engineering, LLC  
 
Functional Classification (Mainline):  Urban Collector Street 
(for E. Ponce De Leon Avenue) 
Complete Streets - Bicycle, Pedestrian, and/or Transit Warrants:                        

Warrants met:   None          Bicycle         Pedestrian       Transit 
  
DESIGN AND STRUCTURAL 
Description of Proposed Project:   See attached concept plans and sketches.  
 
E. Ponce De Leon Avenue 
E. Ponce De Leon Avenue is planned to include a short landscaped median at the approach to 
I-285. A three lane section will be maintained. Land for the median will come from the deep 
ROW frontage along adjacent businesses. Three curb cuts will be removed between Mell 
Avenue and I-285. Sidewalks and landscape planting will be added between I-285 and Mell 
Avenue as well. Street furnishings to include decorative signage, arbors, planters, benches and 
trash receptacles are planned throughout this roadway section. Between Mell Avenue and 
North Indian Creek sidewalk will be widened to a consistent 5 feet.  Between N. Indian Creek 
Road and Market Street, sidewalk and landscape improvements will be added to the north side 
of the roadway. Perpendicular parking will be removed from both sides of the roadway and 
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converted into parallel parking. The MARTA bus stop at the intersection with Market Street will 
be shifted to the west to a dedicated bus pull off. The intersections at N. Indian Creek and 
Market Street will include articulated pedestrian cross walks and mast arm lighting. Decorative 
pedestrian lighting is planned from the intersection with N. Indian Creek to Market Street. The 
intersection at N. Indian Creek will include the addition of a right turn lane (turning east onto N. 
Indian Creek Road) and a pedestrian sidewalk behind the railroad pier on the north side of N. 
Indian Creek Road. The addition of the right turn lane will require a retaining wall on the 
roadside against the railroad. Pedestrian activity will be diverted to the new sidewalk on the 
north side of N. Indian Creek Road and the MARTA bus stop will be relocated north and beyond 
the intersection at a new dedicated bus pull-off. The existing DeKalb County detention pond on 
the Northwest corner will be vaulted and a landscaped walkway extended along N. Indian Creek 
Road.  Milling and overlay is planned for the entire length of E. Ponce De Leon Avenue in the 
project area. Decorative fencing is planned along the entire length of the railroad ROW along 
the south side of E. Ponce De Leon Avenue. Utility relocation is planned for portions of E. 
Ponce De Leon Avenue approaching Market Street. 
 
Market Street 
Market Street west of the CSX railroad is planned to include safe continuous sidewalks along 
both sides of the roadway. Bulb outs with pedestrian safety zones are planned at the 
intersections with E. Ponce De Leon Avenue, Vaughn Street and N. Indian Creek Road. 
Landscape planting is planned along both sides of Market Street. Street furnishings to include 
decorative signage, arbors, planters, benches and trash receptacles are planned. Articulated 
crosswalks with handicapped ramps are planned at each intersection.  The intersection with N. 
Indian Creek Road is planned to include a bio-swale for storm water detention. Decorative 
lighting and underground/relocated utilities are planned. Milling and paving is recommended for 
the vehicular travel lanes. Full depth paving reclamation is planned for the parking areas along 
Market Street. An enhanced crosswalk is planned at the intersection crossing of the CSX 
railroad. A 10’ sidewalk is planned on the south side (one side only) of the railroad crossing. 
 
Market Street east of the CSX railroad (added) is planned to include a lane reduction to three 
lanes to allow for the addition of a dedicated 8’ cycle track on the south side of the road. The 
cycle track will be separated by a 4’ raised median. The north side of the roadway will include 
the addition of a 5’ sidewalk.  
 
Church Street (Deleted) 
 
Rowland Street (added) 
Rowland Street is planned to maintain the two lane section. A 5’ sidewalk is planned on the 
eastern side of the roadway and a 5’ bicycle lane is planned on the western side of the road to 
function as a link from the current multi-use trail at the intersection with Norman Road to the 
proposed cycle track on Market Street. Milling and overlay of Rowland Street is planned to 
include replacement of broken granite header curbing with concrete header curb.  
 
Norman Road 
Norman road is planned to maintain the two lane section with bicycle lanes along both sides of 
the roadway. Sidewalk is planned to be widened from 4 feet to 5 feet along the western side. 
Two “ease-abouts” or small narrow landscaped medians are planned to slow traffic. Norman 
Road is planned for full depth pavement reclamation up to the dam. Milling and overlay is 
planned for the roadway located on top of the dam. A boardwalk parallel to the southern edge of 
the roadway and below the dam is planned to provide an accessible route to Milam Park and a 
relocated fishing pier. 
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Major Structures: The railroad bridge at E. Ponce De Leon and N. Indian Creek Road. 
Sidewalk is planned for the north side of the underpass under the railroad bridge. Excavation 
and a retaining wall will be required.  
 
Mainline Design Features: E. Ponce De Leon Avenue (See Attached Figures 1-8) 

Feature Existing Standard* Proposed 
Typical Section Within RR ROW  Within RR ROW 
- Number of Lanes  2  2 
- Lane Width(s) 11’/12’  10-6” to 14’ 
- Median Width & Type none  10 
- Outside Shoulder or Border Area Width  None/urban  None/urban 
- Outside Shoulder Slope None/urban  None/urban 
- Inside Shoulder Width None/urban  None/Urban 
- Sidewalks  4’  5’ 
- Bike Lanes N/A  NA 
Posted Speed 35/30mph  Match Existing 
Design Speed   35 mph/25mph 
Maximum Grade 10%  Match Existing 
Design Vehicle MU/SU  MU/SU 
Pavement Type Asphaltic 

Concrete 
 Asphalt 

Superpave 
Overlay 

*According to current GDOT design policy if applicable 
 
Mainline Design Features: Market Street (See attached Figures 9-11) 

Feature Existing Standard* Proposed 
Typical Section 80’ ROW  80’ ROW 
- Number of Lanes  2  2 
- Lane Width(s) +12’  12’ 
- Median Width & Type None  None 
- Outside Shoulder or Border Area Width  NA/urban  NA/urban 
- Outside Shoulder Slope NA/Urban  NA/Urban 
- Inside Shoulder Width NA/Urban  NA/Urban 
- Sidewalks  Varies 0 to 4’  Varies 16’-20’ 
- Bike Lanes NA  None 
Posted Speed unposted  15 mph 
Design Speed   15mph 
Maximum Grade 4.3%  Match existing 
Design Vehicle SU  SU 
Pavement Type Asphaltic 

Concrete 
 Asphalt 

Superpave Full 
Depth 

*According to current GDOT design policy if applicable 
 
 
Mainline Design Features: Rowland Street (See Figure 12) 

Feature Existing Standard* Proposed 
Typical Section With RR ROW  Within RR ROW 
- Number of Lanes  2  2 
- Lane Width(s) 12’  12’ 
- Median Width & Type NA  NA 
- Outside Shoulder or Border Area Width  NA/Urban  NA/Urban 
- Outside Shoulder Slope NA/Urban  NA/Urban 
- Inside Shoulder Width NA/Urban  NA/Urban 
- Sidewalks  None  5’ 
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behind. An early coordination meeting and site walk was held with a representative of CSX 
Railroad on June 17, 2014. A decorative safety fence is planned on the north side of the CSX 
RR on the east side of Ponce De Leon Avenue.  
  
Utility Involvements:  
Georgia Power 
AT & T 
DeKalb County Water and Sewer  
Xfinity/Comcast 
Atlanta Gas Light 
 
SUE Required:    No   Yes 
 
Public Interest Determination Policy and Procedure recommended?   No       Yes  
 
Right-of-Way:  Existing width:  varies  Proposed width:  varies 
Required Right-of-Way anticipated:  No   Yes   Undetermined 
Easements anticipated:  None  Temporary  Permanent  Utility  Other 
 

Anticipated number of impacted parcels:   21 
Displacements anticipated: 0 Total:  

 Businesses: 21 
 Residences: 0 
 Other: 0 

 
ENVIRONMENTAL AND PERMITS 
Anticipated Environmental Document:  

GEPA:    NEPA:    CE   PCE  
 
MS4 Compliance – Is the project located in an MS4 area?  No   Yes 
 
Environmental Permits, Variances, Commitments, and Coordination anticipated:   

Nationwide Section 404 
Buffer Variance 
NPDES 

 
 
Air Quality: 

Is the project located in a PM 2.5 Non-attainment area?  No   Yes 
Is the project located in an Ozone Non-attainment area?  No   Yes 
Is a Carbon Monoxide hotspot analysis required?   No   Yes 
*The design year traffic volume for E. Ponce De Leon Avenue exceeds 10,000 vpd, 
therefore a Carbon Monoxide hotspot analysis is required. An Air assessment will be 
prepared, but no adverse impacts are anticipated from the project.  

 
NEPA/GEPA Comments & Information: 
 
NEPA/GEPA: The expected document is a Categorical Exclusion with the possibility of a PCE. 
 
Ecology: A preliminary review has been completed. Two perennial streams, two intermittent 
streams and open water have been identified. No State or federally protected species or 
suitable habitat were identified.  
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History: Up to 14 individual historic resources have been identified that are over 50 years of 
age. Up to three of those resources are potentially eligible for listing on the National register of 
Historic Places (NRHP) In addition, there is a possible district along E. Ponce De Leon Avenue 
that has been identified as potentially eligible for listing in the NRHP.  An assessment of affects 
document will be prepared and addressed during preparation of the Categorical Exclusion (CE) 
document. 
 
Archeology: A preliminary field review is in progress. The likelihood for the presence of 
archaeological sites is relatively low due to the urban development along the corridors. 
 
Noise Effects: A type III Screening Assessment is anticipated. No significant concerns have 
been identified. 
 
Public Involvement: The streetscape enhancement process began with a public press 
conference in December 12, 2013.  Two steering committee workshops were conducted on 
April 16 and April 29, 2014. A GDOT Initial Concept meeting was held on June 2, 2014(see 
attached minutes). A concept design presentation and site walk was conducted with the 
steering committee on August 21, 2014. A presentation of design concepts was held at a City 
Council work Session on September 30, 2014 and property owner open houses were 
conducted on October 2 and October 3, 2014. A Public Information Meeting was conducted on 
October 9, 2014. The GDOT Concept Meeting was held the first week of December 2014. The 
PIOH is scheduled for June 3, 2015. A pre-planning site walk was held with all utilities on March 
3 and March 14, 2105. 

 
COORDINATION, ACTIVITIES, RESPONSIBILITIES, AND COSTS  
Project Meetings:  
Initial Concept Meeting June 2, 2014 (see attached minutes) 
Clarkston City Work Session September 30, 2014 
Public Information Meeting October 9, 2014 
 

Project Activity Party Responsible for Performing Task(s) 
Concept Development AMEC Foster Wheeler 
Design AMEC Foster Wheeler 
Right-of-Way Acquisition City of Clarkston 
Utility Relocation (Construction) Utility Companies 
Utility Coordination (Pre-Let) City of Clarkston 
Letting to Contract City of Clarkston 
Construction Supervision Collaborative Infrastructure Services, Inc. 
Providing Material Pits NA 
Providing Detours TBD 

Environmental Studies, Documents, & Permits Edwards Pitman Environmental, Inc. and 
Wilmer Engineering, Inc. 

Environmental Mitigation TBD 
Construction Inspection & Materials Testing TBD 
 
Other coordination to date: 
See attachment 9 for an expanded public involvement summary. 
Concept team  meeting held on December 4, 2014. (see attached agenda and meeting minutes) 
Public Information Open House (PIOH) scheduled for June 3, 2015 
 
Project Cost Estimate and Funding Responsibilities:   

 Breakdown of 
PE **ROW 

Reimbursable 
Utility CST* 

Environmental 
Mitigation Total Cost 
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 Funded 
By 

Clarkston 
and GDOT 

Clarkston According to 
PMA dated 
6/25/2013 
100% 
Locals/Clarkst
on 

GDOT/SRT
A Loan 

Clarkston  

$ Amount ***$699,026 $533,000 ***$1,416,000 
(relocate only)  
(Cost estimate 
not available) 

$6,375,384 
***(includes 
20% 
contingency) 

TBD $9,092,376 

Date of 
Estimate 

12/2/2013 2/3/2015 2/3/2015 2/3/2015    

*CST Cost includes i tems for  construction. Utility relocation items included in the reimbursable 
utility estimate. Inspection not included.  
** Not including Railroad/CSX Right of Way. 
*** The project cost estimate includes costs for engineering and improvements proposed  for funding 
from a grant award for the Atlanta regional Commission (ARC).The City of Clarkston has applied for 
(April 5, 2015) a $1.55 Million grant from the ARC that includes the addition of Rowland Road, Market 
Street between CSX and Rowland Road, partial improvements to the intersection with N. Indian Creek 
Road and E. Ponce De Leon Avenue, the vaulting of the detention pond at N. Indian Creek Road and 
E. Ponce De Leon Avenue and the addition of improvements along Norman Road at Milam Park.  
 
Comments/Additional Information: 
 
  LIST OF ATTACHMENTS/SUPPORTING DATA  

1. Concept Layout 
2. Typical sections 
3. Cost Estimates 
4. Traffic Study Report 
5. Existing Pavement Evaluation Report 
6. Corridor Phase 1 Mitigation Report 
7. Dam Evaluation Report 
8. Initial Concept Meeting Minutes  
9. Public Involvement Summary 
10.  City of Clarkston lighting operation and maintenance agreement 
11. Concept Team Meeting Agenda and Minutes 
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DETAILED COST ESTIMATE
Processed Date: 3/31/15

Job:  0007613

0007613JOB NUMBER

DESCRIPTION: CLARKSTON STREETSCAPE AND PEDESTRIAN ENHANCEMENTS

SPEC YEAR: 13

ITEMS FOR JOB 0007613

CITY OF CLARKSTON, GA

001  - STREETSCAPE AND PEDESTRIAN ENHANCEME

Line
Number ITEM QUANTITY UNITS PRICE DESCRIPTION AMOUNT

0005 150-1000 1.000 LS  $110,000.00000
TRAFFIC CONTROL - TRAFFIC CONTROL-CSHPP-0007-00
(613) $110,000.00

0170 150-7010 137.000 EA  $525.00000 TEMP CURB CT, WHEELCHR RMPS  $71,925.00

0010 151-1000 1.000 LS  $22,000.00000 MOBILIZATION - MOBILIZATION CSHPP-0007-00(613) $22,000.00

0015 163-0232 6.610 AC  $2,500.00000 TEMPORARY GRASSING  $16,525.00

0020 163-0300 12.000 EA  $1,175.00000 CONSTRUCTION EXIT  $14,100.00

0025 163-0528 17742.000 LF  $2.87900 CONSTR AND REM FAB CK DAM -TP C SLT FN  $51,079.22

0030 163-0550 74.000 EA  $131.00000 CONS & REM INLET SEDIMENT TRAP  $9,694.00

0035 167-1000 120.000 EA  $154.16937
WATER QUALITY MONITORING AND SAMPLING AND
INSPECTIONS $18,500.32

0045 210-0100 1.000 LS  $277,108.00000 GRADING COMPLETE - GRADING AND DEMOLITION $277,108.00

0050 231-1250 43.000 EA  $4,000.00000 MISC CONSTR, UNPAVED RDS, STS AND DRWAYS  $172,000.00

0155 232-0001 1.000 LS  $169,421.00000
RAILROAD CONSTRUCTION RAILROAD SIGNAL ADJUST/
MAST DUAL AND SIG $169,421.00

0055 310-1101 8214.000 TN  $20.89793 GR AGGR BASE CRS, INCL MATL  $171,655.60

0070 402-3192 3743.000 TN  $91.00000 RECYL AC 19 MM SP,GP 1OR 2,INCL BM  $340,613.00

0060 410-0250 2356.000 TN  $95.00000 RECYC  WM AC 9.5MMSP,TPII,GPII,INCLBM&HL  $223,820.00

0065 432-0210 16353.000 SY  $7.00000 MILL ASPH CONC PVMT/ 2.50 DEP  $114,471.00

0075 437-1200 3395.000 LF  $75.00000 ST GRANITE CURB,5 X 12,TP C  $254,625.00

0085 441-0104 7414.000 SY  $26.24186 CONC SIDEWALK, 4 IN  $194,557.15

0090 441-0106 393.000 SY  $37.51443 CONC SIDEWALK, 6 IN  $14,743.17

0260 441-5010 11292.000 LF  $20.00000 CONC HDR CURB, 6 IN, TP 9  $225,840.00

0080 441-6718 3730.000 LF  $30.00000 CONC CURB & GUTTER,6X24,TP 7  $111,900.00

0095 515-2015 178.000 LF  $50.00000
GALV STEEL PIPE HANDRAIL - PIPE HANDRAILS
CSHPP-0007-00(613) $8,900.00

0295 550-1180 1.000 LF  $5,000.00000 STM DR PIPE 18,H 1-10 LUMP SUM $5,000.00

0305 550-1240 1.000 LF  $8,400.00000 STM DR PIPE 24,H 1-10 LUMP SUM $8,400.00

0300 550-1728 1.000 LF  $187,500.00000 STM DR PIPE 72,H 50-60 LUMP SUM $187,500.00

0195 607-4100 1.000 LS  $190,425.00000 STONE SEAT WALL SEAT WALLS $190,425.00

0265 611-1065 260.000 LF  $45.00000 RELAY STORM DRAIN PIPE  $11,700.00

0100 611-3010 25.000 EA  $1,811.52283 RECONSTR DROP INLET, GROUP 1  $45,288.07

0105 611-5360 89.000 EA  $500.00000 RESET HIGHWAY SIGN  $44,500.00

0270 611-5480 36.000 EA  $17,500.00000 RESET LIGHTING STANDARD  $630,000.00

0275 611-5572 15.000 EA  $10,000.00000 RESET STEEL STRAIN POLE  $150,000.00

0280 611-5592 80.000 EA  $5,000.00000 RELOCATE WATER METER  $400,000.00

0285 611-8040 80.000 EA  $500.00000 ADJUST DROP INLET TO GRADE  $40,000.00

0165 611-8050 85.000 EA  $685.00000 ADJUST MANHOLE TO GRADE  $58,225.00

0150 643-8300 3216.000 LF  $70.00000 ORNAMENTAL FENCE  $225,120.00

0110 647-0200 1.000 LS  $72,000.00000
TRAF DETECT LOOP SYSTEM, NO- TRAFFIC DETECTION
LOOP $72,000.00

0240 647-1000 1.000 LS  $157,500.00000
TRAF SIGNAL INSTALLATION NO - TRAFFIC SIGNAL
INSTALLATION $157,500.00

0115 653-1804 20596.000 LF  $1.94000 THERM SOLID TRAF STRIPE, 8,WH  $39,956.24

0200 681-2200 56.000 EA  $3,000.00000 LT STD,STEEL,20' MH, POST TOP  $168,000.00

FED/STATE PROJECT NUMBER CSHPP-0007-00(613)

File Location: Div of Preconstruction > CES

CONFIDENTIALITY NOTICE:  This document may contain confidential and/or privileged information.  Any unauthorized duplication, disclosure,
distribution/ retransmission or taking of any action in reliance upon the material in this document is strictly forbidden.
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DETAILED COST ESTIMATE
Processed Date: 3/31/15

Job:  0007613

Line
Number ITEM QUANTITY UNITS PRICE DESCRIPTION AMOUNT

0205 681-6318 56.000 EA  $2,500.00000 LUMINAIRE,TP 3, 150 W, LED  $140,000.00

0210 682-9030 1.000 LS  $76,600.00000 LIGHTING SYSTEM LIGHTING $76,600.00

0135 700-9300 28410.000 SY  $4.17000 SOD  $118,469.70

0215 702-0006 300.000 EA  $75.00000 ABELIA X GRANDIFLORA - SHRUBS $22,500.00

0225 702-0542 144.000 EA  $525.00000 LAGERSTROEMIA INDICA - TREES $75,600.00

0220 702-0905 100.000 EA  $525.00000 QUERCUS PHELLOS - TREES $52,500.00

0160 702-9025 26309.000 SY  $1.17000 LANDSCAPE MULCH  $30,781.53

0145 708-1000 2937.000 CY  $42.00000 PLANT TOPSOIL  $123,354.00

0250 754-0600 5.000 EA  $7,500.00000 GAZEBO INCL SLAB FOUNDATION  $37,500.00

0290 754-3020 26.000 EA  $1,000.00000 PEDESTAL GRILL  $26,000.00

0120 754-4000 31.000 EA  $1,000.00000 WASTE RECEPTACLE UNIT  $31,000.00

0125 754-5000 37.000 EA  $2,100.00000 BENCH BENCH WITH CONCRETE PAD $77,700.00

0130 754-6000 10.000 EA  $1,200.00000 BICYCLE RACK  $12,000.00

0235 754-7090 1.000 EA  $5,000.00000 MONUMENT / SCULPTURE  $5,000.00

0185 763-0110 1.000 LS  $90,000.00000 BUS PAVILLION BUS SHELTER $90,000.00

0190 765-1000 4.000 EA  $3,000.00000 FLAGPOLE  $12,000.00

0140 900-0037 891.000 SF  $165.00000 CONCRETE PAVERS  $147,015.00

0180 900-0039 1459.000 SF  $72.00000 BRICK PAVERS  $105,048.00

0245 900-0125 4.000 LF  $1,250.00000 GRAITE STAIRS  $5,000.00

0320 900-0125 1.000 LF  $5,000.00000 GRAITE STAIRS LUMP SUM CONCRETE STEPS $5,000.00

0175 900-0526 7.000 EA  $250.00000 BOLLARDS  $1,750.00

0315 900-0526 1.000 EA  $2,750.00000 BOLLARDS LUMP SUM $2,750.00

0230 999-0014 48.000 EA  $1,000.00000 INSTALL FND FOR STR LUM & POLE  $48,000.00

0255 999-0070 1.000 LS  $4,160.00000 ARCHITECTURAL TRUSS BOARDWALK $4,160.00

0310 999-0070 1.000 LS  $216,000.00000 ARCHITECTURAL TRUSS BOARDWALK 5FT WIDE $216,000.00

SUBTOTAL FOR  STREETSCAPE AND PEDESTRIAN ENHANCEMENTS: $6,492,820.00

TOTALS FOR JOB 0007613

ITEMS COST: $6,492,820.00

COST GROUP COST: $0.00

ESTIMATED COST: $6,492,820.00

CONTINGENCY PERCENT: 0.20

ENGINEERING AND INSPECTION: 0.00
ESTIMATED COST WITH
CONTINGENCY AND E&I: $7,791,384.00

File Location: Div of Preconstruction > CES

CONFIDENTIALITY NOTICE:  This document may contain confidential and/or privileged information.  Any unauthorized duplication, disclosure,
distribution/ retransmission or taking of any action in reliance upon the material in this document is strictly forbidden.
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1.  Executive Summary 

 
1. As requested by the City of Clarkston and as part of the concept report phase of the City of 

Clarkston Streetscape Project, the purpose of this Traffic Study is to evaluate the existing Level of 

Service (LOS) for 2014, as well as the LOS for the design year 2035 under no build condition and 

with proposed streetscape improvements, for a total of 9 (nine) intersections within the City of 

Clarkston. Please refer to Figure 1.1 on the next page, along with table 2.1, for the specific 

location of each of the 9 intersections. 

 
2. A total of 12 scenarios were analyzed utilizing Synchro 8 software, following the procedures and 

methodologies defined in the 2010 edition of the Highway Capacity Manual. 

a. Three analyzing years were established for this analysis: 2014 Existing (existing conditions), 

2035 No Build (design year no build), and 2035 Design (design year with improvements). 

b. AM and PM Peak: Two, 1-peak-hr, time slots were modeled for each analyzing year, for all 

nine intersections: morning peak hours (AM Peak), and afternoon peak hour (PM Peak). 

c. MD Peak: Additionally, per the City's request, an additional mid-day peak (MD) time slot was 

added to three of the nine intersections, due to heavy pedestrian traffic in those areas.  

d. Alternative design option: In order to improve LOS and intersection control delay in design 

year 2035, an alternative design option is presented in this study for intersection #2. This 

alternative design option was analyzed under 3 scenarios (2035 AM, 2035 MD and 2035 PM). 

e. A Compound Annual Growth Rate (CAGR) of 0.7% was assigned based upon Historical 

AADT and Clarkston City Census Data. 

 

3. For 2014 Existing, only Intersection #2 showed an unacceptable LOS. The existing condition of 

Intersection # 2 achieved acceptable level of service for the AM peak period, but fell below 

acceptable levels in both the MD and PM peak periods. (Figure 2.2 shows the existing conditions 

of this intersection. Table 7.1 shows existing LOS). For 2035 No build, Intersection #2 LOS 

deteriorates further from LOS D and E to LOS F and F at two Mall Ave approaches for MD Peak 

period, and from F and D to LOS F and E at two Mell Ave approaches for PM Peak period.  For 

2035 Design, intersection 2 LOS has the same results as the No Build scenario, F and F for MD 

Peak period, and F and E for PM Peak period. Due to these results, an alternative Design option 

was studied for intersection #2. In this alternative option the 2035 LOS is D and E, which remains 

consistent with the existing LOS, so there is no deterioration of service. Section 9 of this report, 

provides additional details for the design alternative for intersection #2. 
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4. Under the 2035 Streetscape Improvement Design conditions, there are no intersections 

experiencing unacceptable LOS, with exception to Intersection #2 (as mentioned above). In 

addition, 2035 Streetscape Improvement Design has either same or better LOS comparing to 

2035 No build condition, for all intersections except Intersection #5, which experiences a minor 

reduction in LOS, from A to B, during the MD Peak. 

 

5. There are four intersections that had relatively heavy pedestrian activities, which are Int #2, #5, 

#6, and #8 according to intersection traffic counts data, along with a mid-block section located on 

East Ponce de Leon between Market Street and N. Indian Creek Trail according to City inputs and 

field observations.  In the streetscape improvement design proposed by AMEC, several design 

considerations have been incorporated into the concept design to improve safety and efficiency of 

pedestrian crossing including intersection bulb-out curb, pedestrian crosswalk, and one mid-block 

pedestrian crossing.  In addition, the traffic study also made several recommendations to the 

concept design in order to improve safety and promote pedestrian activities in the project area.   

a. Install an additional pedestrian crosswalk at intersection of N. Indian Creek Dr and Market 

Street. 

b. Install pedestrian push-button signal head and improve pavement crosswalk striping at 

Intersection of E. Ponce de Leon Ave and Market Street. 

c. Remove the proposed E. Ponce de Leon Ave pedestrian mid-block crossing located 170 

feet south of Market intersection as shown in the AMEC concept plan. Install a mid-block 

pedestrian crossing on E. Ponce de Leon Ave near Hill Street and the existing MARTA 

bus stop.  Provide either appropriate signing and raised pavement parking or HAWK signal 

to improve the safety of the proposed pedestrian crossing. 

 

6. Crash data for the last three years within the project limits showed that two intersections had 

relatively high crash rates: intersection of N. Indian Creek Dr and E. Ponce de Leon Ave and 

intersection of N. Indian Creek Dr and Church Street.  The majority types of the accidents are 

either follow too close (rear end) or fail to yield (right angle).  The field observation identified three 

major contributing factors at the two intersections. 

a.  vertical geometry exceeds 3% grade at E. Ponce de Leon Avenue and Church Street 

approaches due to grade separated railway crossing;  

b. Two close spaced traffic signals are not well coordinated;  

c. Intersection has limited sight distance (ISD) triangle due to roadside retaining wall, 

horizontal curvature, and existing vegetation at intersection.   
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The traffic study recommended to coordinate the two traffic signals to improve the safety at these 

two intersections in junction with any budget acceptable intersection design modifications to 

improve ISD triangle. 

 

 

Figure 1.1 - Aerial view of study area, notating all studied intersections 
 
 

2.  Purpose of Analysis 

It is our understanding that the City of Clarkston Streetscape and Pedestrian Enhancement project will 

provide streetscape improvements including but not limited to: decorative fencing, decorative lighting, 

gateway monuments/signage, tree/landscape planting, wayfinding signage/banners, street furnishings, 

street resurfacing, center raised median, utility relocation/new utility poles, traffic signals/mast arms, 

pedestrian push button signal integration, drainage improvements, granite curbing, sidewalk and 

crosswalk improvement with ADA compliance, bike path, bus stop shelters, parallel and angle parking, 

and bike lane installations. The scope of the project includes roadway segment and intersections within: 

E. Ponce de Leon Ave. (from I-285 NB On-ramp to Market Street), Norman Road (from Church Street to 

Int. #1 

Int. #2 

Int. #3 

Int. #4 

Int. #6 

Int. #7 
Int. #8 

Int. #5 

Int. #9 

MB-PX 
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the City Limit at Nielson Rd), Church Street (between Market Street and Norman Road) and Market 

Street (between N. Indian Creek Dr and Church Street).  

 

The purpose of this Traffic Study (TS) is to evaluate the existing Level of Service (LOS) for 2014, as well 

as the LOS for the design year 2035, under no build condition and with proposed streetscape design 

improvements, for nine major intersections that will be impacted through this project. Additionally, this 

study offers options for design improvement measures, to mitigate potential adverse impacts and to 

maintain acceptable LOS in the future design year.  The result of the TS will also support the concept 

report of the City of Clarkston Streetscape project.  

 

Figure 1.1, located on previous page, is an aerial view of the overall area in which all of the nine 

intersections are located.  Figures 2.1 - 2.9, below, show closer views of each individual intersection for 

further clarity on the areas studied. Additionally, Table 2.1 below, provides a detailed description for each 

intersection, along with providing the scenarios which were studied and described in this report.  

 

Table 2.1 - City Streetscape and Pedestrian Enhancements Traffic Study (TS) - Limits 
 

Study 
Limits

Location Description Senario
Existing Traffic 

Control

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp 2014, 2035 No Build and 2035 Design Signalized  3-Leg

Int. #2 E Ponce de Leon @ Mell Ave 2014, 2035 No Build and 2035 Design TWSC 4-Leg

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr 2014, 2035 No Build and 2035 Design Signalized  4-Leg

Int. #4 Church Street @ N Indian Creek Dr 2014, 2035 No Build and 2035 Design Signalized  4-Leg

Int. #5 E Ponce De Leon Ave @ Market St 2014, 2035 No Build and 2035 Design Signalized  4-Leg

Int. #6 Church Street @ Market St 2014, 2035 No Build and 2035 Design TWSC 4-Leg

Int. #7 Church Street @ Norman Rd 2014, 2035 No Build and 2035 Design TWSC 3-Leg

Int. #8 N Indian Creek Dr @ Market St 2014, 2035 No Build and 2035 Design Signalized  4-Leg

Int. #9 Norman Rd @ Nielson Dr 2014, 2035 No Build and 2035 Design TWSC 3-Leg

MB-PX Midblock Peds Crossing on E Ponce de Leon 2014, 2035 No Build and 2035 Design At-Grade Crossing  
 
 

       

 Figure 2.1 - Int #1 - Ponce de 
Leon @ 285 NB On-Ramp 

Figure 2.2 - Int #2 - Ponce de 
Leon @ Mell Ave. 
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Figure 2.3 - Int #3 - Ponce de 
Leon @ N Indian Creek Dr 

Figure 2.4 - Int #4 - Church 
Street @ N Indian Creek Dr 

Figure 2.5 - Int #5 - Ponce de 
Leon @ Market Street 

Figure 2.6 - Int #6 - Church 
Street @ Market Street 

Figure 2.7 - Int #7 - Church 
Street @ Norman Rd 

Figure 2.8 - Int #8 - N Indian 
Creek Dr @ Market Street 
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3.  Traffic Study Approach 

The Traffic Study was conducted in three phases. 

 

Phase 1: Traffic data collection.  

The peak hour traffic turning movement counts (TMC) were collected (2 hours in the morning peak and 2 

hours in the afternoon/evening peak) at six of the nine intersections (Tuesday, July 1, 2014).  In addition, 

traffic data was collected during a 8 hour peak time (2 hours in the morning peak, 2 hours in the 

afternoon peak, and a 4 hour mid-day (MD) peak time), for three of the nine intersections on July 16, 

2014, due to relatively heavy pedestrian crossing traffic in those areas.  The traffic data were collected, 

processed and delivered to CVE by its sub-consultant: Reliable Traffic Data Services, LLC.   

 

 

Table 3.1 - Intersection - Traffic Count Scheme (4 Hrs / 8 Hrs) 

Intersection Location Description Traffic Count Scheme Total Hours Studied

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp AM Peak (2 hr) , PM  Peak (2 hr) 4 Hrs

Int. #2 E Ponce de Leon @ Mell Ave AM Peak (2 hr) , MD Peak (4 hr), PM  Peak (2 hr) 8 Hrs

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr AM Peak (2 hr) , PM  Peak (2 hr) 4 Hrs

Int. #4 Church Street @ N Indian Creek Dr AM Peak (2 hr) , PM  Peak (2 hr) 4 Hrs

Int. #5 E Ponce De Leon Ave @ Market St AM Peak (2 hr) , MD Peak (4 hr), PM  Peak (2 hr) 8 Hrs

Int. #6 Church Street @ Market St AM Peak (2 hr) , MD Peak (4 hr), PM  Peak (2 hr) 8 Hrs

Int. #7 Church Street @ Norman Rd AM Peak (2 hr) , PM  Peak (2 hr) 4 Hrs

Int. #8 N Indian Creek Dr @ Market St AM Peak (2 hr) , PM  Peak (2 hr) 4 Hrs

Int. #9 Norman Rd @ Nielson Dr AM Peak (2 hr) , PM  Peak (2 hr) 4 Hrs  

See Appendix A for detail traffic counts data. 

Figure 2.9 - Int #9 - Norman Rd 
@ Nielson Dr 

Figure 2.10 - Mid-block on E. Ponce de 
Leon between Market and N. Indian Creek 
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Because the original traffic counts were collected in July, during the summer, the City of Clarkston 

requested that another 24 hour 15 minute interval AADT count on E. Ponce de Leon Ave at the same 

location in September/October time frame, in order to determine if there was any significant difference 

between traffic volume between summer and fall. Therefore, another 24 hour 15 minute interval AADT 

count data was collected on Oct 14, 2014, on E. Ponce de Leon Ave at the same location as it was in 

July. This data was then compared to the data collected in July. 

 

As shown in table 3.1.1 below, the traffic counts in October are less than AADT collected in July. The 

difference is 2.72% and within the statistically insignificant range. Therefore, the traffic data collected in 

July 2014 and used for the traffic study is validated to be representative for the corridor. See Appendix I 

for detail data.  

 

Table 3.1.1 - Traffic Count Data Comparison (July vs. October) 

Traffic Count 
Time Traffic Count Type Location EB ADT 

WB 
ADT 

TOTAL 
ADT 

Jul-14 
24-Hour 15-Min 

Tube  
E. Ponce de Leon Ave east of 

Pecan St 4,662 4,979 9,641 

Oct-14 
24-Hour 15-Min 

Tube  
E. Ponce de Leon Ave east of 

Pecan St 4,511 4,868 9,379 

  ADT difference (%) -2.72%
See Appendix I for detail traffic counts data 

 

 

Phase 2: Develop existing and future year traffic study scenarios. 

CVE conducted two site visits on July 24, 2014 and October 14, 2014 and built up an inventory for all 

nine intersections including intersection geometry, lane configuration, traffic control devices, lane width, 

approach grade, etc.  Incorporating the existing TMC counts data, CVE developed an analyzing model 

for existing conditions and for the Level of Service (LOS) of each intersection, for AM Peak, MD Peak 

(where applicable) and PM Peak, which were calculated using Synchro 8 Suite as per the Signalized 

Intersection and Two Way Stop Control (TWSC) Intersection procedures in Highway Capacity Manual 

(HCM) 2010. 

 

A Compound Annual Growth Rate (CAGR) shall be estimated based upon historic traffic and census 

data, along with the City and County’s mid- to long- range economic and transportation plan.  The CAGR 

was applied to the existing turning movement volumes (year 2014) to project the traffic volumes for 

design year 2035. 
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Phase 3: Develop and analyze future improvement scenarios. 

By calculating and comparing the LOS between the same scenario year with no build and with 

improvement design, the proposed intersection improvements results were quantified.  The Design year 

intersection configurations use the concept plan developed by AMEC, in conjunction with some minor 

design amendments, proposed for the purpose of mitigating deterioration in LOS.  Overall, there were 9 

different traffic scenarios analyzed for the subject intersections, along with 3 additional scenarios for 

intersection #2, for a proposed design alternative required to maintain acceptable LOS, (Design Alt 2035 

AM, MD, and PM).  

 

Table 3.2 TA - Study Scenarios 

# Scenarios Description Time ID
Intersections 
Studied

1 2014 AM Existing conditions based on traffic turning movement counts AM Peak ALL 
2 2014 MD Existing conditions based on traffic turning movement counts MD Peak #2, # 5, &  #6
3 2014 PM Existing conditions based on traffic turning movement counts PM Peak ALL
4 2035 NO BUILD AM Future year traffic volume on existing intersection network AM Peak ALL
5 2035 NO BUILD MD Future year traffic volume on existing intersection network MD Peak #2, # 5, &  #6
6 2035 NO BUILD PM Future year traffic volume on existing intersection network PM Peak ALL
7 2035 DESIGN AM Future year traffic volume on improved intersection design AM Peak ALL
8 2035 DESIGN MD Future year traffic volume on improved intersection design MD Peak #2, # 5, &  #6
9 2035 DESIGN PM Future year traffic volume on improved intersection design PM Peak ALL

10 2035 DESIGN ALT. AM Future year traffic volume on improved intersection design AM Peak #2
11 2035 DESIGN ALT. MD Future year traffic volume on improved intersection design MD Peak #2
12 2035 DESIGN ALT. PM Future year traffic volume on improved intersection design PM Peak #2

 

 

4.  Compound Annual Growth Ratio 

In order to make traffic projections from existing conditions 2014 to design year 2035, an estimation of 

the compound annual growth rate (CAGR) is required.  As per GDOT STARS web application, there is a 

Georgia DOT traffic counter (#0893738) located at E. Ponce de Leon Ave between Mell Ave and N. 

Indian Creek Dr.   Its AADT data that was available for years 2006 though 2013 was inputted into the 

exponential regression model for CAGR calculation. The 2014 traffic counts, collected for this study, was 

also incorporated into the model as well.  The AADT from 2006 to 2013 represents a relatively flat growth 

trend, while the 2014 AADT collected by the study was jumped almost 35% growth from previous year 

AADT of 7,120 to 9,641.  The overall estimated CAGR for historic traffic volume was calculated to be 

1.37%.  See table and figure below for detail.   
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The studied road segments and intersections were located in the middle of the City of Clarkston. 

Therefore, the City of Clarkston census data is a good indicator to estimate the CAGR to project future 

traffic volume.  The population in the City of Clarkston between 2002 and 2012 has had relative steady 

growth.  Through an exponential regression model, a compounded annual growth rate of 0.07% was 

calculated.   

 

Considering the economic recovery in the next 10-15 years and City of Clarkston mid- to long- range 

economic and transportation development plan, the CAGR was estimated to be 0.7%, by taking the 

average amount between 1.37% (AADT) and 0.07% (Census).   

 

 

Table 4.1 - AADT Annual Growth Ratio Estimation - Traffic Counts 

Year AADT
2006 7220
2007 7790
2008 7330
2009 7130
2010 7140
2011 7130
2012 7090
2013 7120
2014 9641

Compound Annual Growth Rate (CAGR) Calculated 1.37%
Compound Annual Growth Rate (CAGR) Used 0.70%

GDOT
GDOT
GDOT

CVE Traffic Counts

Traffic Counter Location:
E. Ponce de Leon Ave between Mell Ave and N. Indian Creek 

Dr
Data Source

GDOT
GDOT
GDOT
GDOT
GDOT
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Chart 4.1 - AADT Annual Growth Ratio Estimation - Traffic Counts 
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Table 4.2 - AADT Annual Growth Ratio Estimation - Population 

City of Clarkston Population United States Census Bureau Data
Year Population
2002 7622
2003 7629
2004 7667
2005 7735
2006 7788
2007 7818
2008 7850
2009 7899
2010 7564
2011 7624
2012 7733

Compound Annual Growth Rate (CAGR) Calculated 0.07%
Compound Annual Growth Rate (CAGR) Used 0.70%

Data Source
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
US Census Bureau
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Chart 4.2 - AADT Annual Growth Ratio Estimation - Population 
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5.  Intersection Level of Service Standards 

Operational analyses were performed to evaluate all nine intersections with projected turning movement 

volumes for the design year 2035. Procedures outlined in the 2010 Highway Capacity Manual were used 

to conduct the capacity analyses.  Synchro 8 software was used to facilitate the analysis process. 

 

The subject intersections are a combination of signalized and two-way stop-controlled (TWSC) 

intersections, (intersections are defined in table 2.1).  The Highway Capacity Manual (HCM) defines level 

of service in terms of the amount of control delay experienced by road users. For signalized intersection, 

the overall average control delay is the criteria to determine the LOS.  The LOS definitions for signalized 

intersections are provided in the following table. 
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Table 5.1 Level of Service Criteria for Signalized Intersections 

LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC/VEH) 

A ≤ 10 
B > 10 and ≤ 20 
C > 20 and ≤ 35 
D > 35 and ≤ 55 
E > 55 and ≤ 80 
F > 80 

 
 
For TWSC intersections, The LOS is determined by the computed control delay and is defined for each 

minor movement.  LOS definitions for two-way stop-controlled (TWSC) intersections are provided in the 

following table.   

 

Table 5.2 Level of Service Criteria for TWSC Intersections 

LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC/VEH) 

A ≤ 10 
B > 10 and ≤ 15 
C > 15 and ≤ 25 
D > 25 and ≤ 35 
E > 35 and ≤ 50 
F > 50 

 

The  HCM  indicates  that  levels  of  service  “A”  through  “D”  are  considered  to  be acceptable to most 

drivers.  Levels of service “E” and “F” indicate long delays that most drivers generally consider to be 

unacceptable.  Level of service “D” will be the lowest acceptable LOS for this study. 

 

 

6.  Existing Conditions – 2014 

The existing conditions were developed primarily from the turning movement count (TMC) data together 

with intersection geometry and intersection operational control detail.  As mentioned above, two time 

scenarios were developed for the analysis of all nine intersections, which are AM peak, and PM peak. 

Along with the additional mid-day scenario (MD peak), which was applied to only three of the nine 

intersections (#2, #5 and #6). The Synchro 8 Traffic Study results are shown in the tables below. 
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Table 6.1 TS Results - Existing 2014 AM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 2.1

Int. #2 E Ponce de Leon @ Mell Ave B/B 14.2/12.4

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 16.7

Int. #4 Church Street @ N Indian Creek Dr C 21.1

Int. #5 E Ponce De Leon Ave @ Market St A 9.1

Int. #6 Church Street @ Market St B/B 12.1/12.6

Int. #7 Church Street @ Norman Rd B 10.1

Int. #8 N Indian Creek Dr @ Market St A 8.3
Int. #9 Norman Rd @ Nielson Dr A 9.4

Existing 2014 AM

 

 

Table 6.2 TS Results - Existing 2014 MD 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #2 E Ponce de Leon @ Mell Ave D/E 28.6/37.6

Int. #5 E Ponce De Leon Ave @ Market St A 9.3
Int. #6 Church Street @ Market St B/B 14.2/13

Existing 2014 MD

 

 

Table 6.3 TS Results - Existing 2014 PM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 2

Int. #2 E Ponce de Leon @ Mell Ave F/D 54.2/25.1

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 19.9

Int. #4 Church Street @ N Indian Creek Dr B 17.8

Int. #5 E Ponce De Leon Ave @ Market St A 9.7

Int. #6 Church Street @ Market St C/C 19.5/19.5

Int. #7 Church Street @ Norman Rd B 12.6

Int. #8 N Indian Creek Dr @ Market St A 9.5
Int. #9 Norman Rd @ Nielson Dr A 9.3

Existing 2014 PM

 

 

As the tables illustrate, all intersections had acceptable levels of service under existing conditions, with 

the exception of intersection #2 (E Ponce de Leon @ Mell Ave), which has an existing LOS of D and E 

during the MD Peak and an existing LOS of F and D for the PM Peak. See Appendix C for Synchro 8 

analysis report. 

 

Historical Crash Data 

Below is the historical crash data for the last three years, for each of the nine intersections, along with the 

railroad crossing located at Mell Ave, and for the total accidents that have occurred within the project 
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limits, within the last three years. Crash Data is provided through the GDOT GeoTRAQS web application. 

Intersection #3 (Indian Creek Dr and E Ponce de Leon Ave) and intersection #4 (Indian Creek Dr and 

Church Street) have significantly higher accident rates in comparison to the other intersections, and in 

comparison to the total accidents within the project limits. The combined total accidents from 

Intersections # 3 and #4 account for 37% of the total accidents within the project limits over the past three 

years. See Appendix B for the Crash Data Summary reports. 

 

INTERSECTION # / LOCATION TOTAL CRASHES WITHIN LAST 3 YRS
 Intersection # 1 3
 Intersection # 2 4
 Intersection # 3 19
 Intersection # 4 10
 Intersection # 5 2
 Intersection # 6 4
 Intersection # 7 3
 Intersection # 8 6
 Intersection # 9 2

Railroad Crossing @ Mell Ave 2
Accidents on Roadway Segments with Project Limits 

(Non-Intersection) 23
Total Accidents within Project Limits

 (Includes Intersection and Non-Intersection) 78  

 

 

As mentioned above, based on the crash data for the last three years, two intersections had relatively 

high crash rates: intersection of N. Indian Creek Dr and E. Ponce de Leon Ave (Int.#3) and intersection of 

N. Indian Creek Dr and Church Street (Int.#4).  The majority types of the accidents are either follow too 

close (rear end) or fail to yield (right angle).  Based on field observation, three major contributing factors 

were identified at the two intersections. 

a. Vertical geometry exceeds 3% grade at E. Ponce de Leon Avenue and Church Street 

approaches due to grade separated railway crossing;  

b. Two close spaced traffic signals are not well coordinated;  

c. Intersection has limited sight distance (ISD) triangle due to roadside retaining wall, 

horizontal curvature, and existing vegetation at intersection. 

   

Coordinating the traffic signal timing at these two intersections, (intersection of N. Indian Creek Dr and E. 

Ponce de Leon Ave, and at the intersection of N. Indian Creek Dr and Church Street), will reduce overall 

intersection total control delay and allow for a more consistent traffic flow, which will reduce the risk for 

accidents and improve overall safety for motorists. 
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Pedestrian Traffic 

Based on the traffic counts, there are four intersections that had relatively heavy pedestrian activities, 

which are Intersection #2, #5, #6, and #8.  In addition, based on City input and field observation, there is 

one mid-block pedestrian crossing located along E Ponce de Leon Avenue between N Indian Creek 

Drive and Market Street. Below is a summary of each of the four intersections and one roadway segment 

and their existing deficiencies related to pedestrian activities. 

 Intersection #2, located at E. Ponce De Leon Ave at the Mell Ave, experienced the highest 

pedestrian traffic volume during the MD and PM peak periods. The pedestrian traffic volumes 

were 20 during the MD peak hour and 23 during the PM peak hour, with the heaviest volume 

crossing over Mell Ave. on the North side of E Ponce de Leon Ave.  The existing deficiencies 

are as follows: 

o There are no existing pedestrian cross walks, at any of the approaches, at this 

intersection. 

o There are no sidewalks or pedestrian pathways on either side of Ponce de Leon Ave 

at this intersection.  

 Intersection #5, located at E. Ponce De Leon Ave at Market Street, experienced the highest 

pedestrian traffic volume during the MD and PM peak periods. The pedestrian traffic volumes 

were 26 during the MD peak hour and 20 during the PM peak hour, with relatively equal 

volume crossing over E Ponce de Leon as over Market Street.  The existing deficiencies are 

as follows: 

o Although there are existing pedestrian cross walks at three of the approaches at this 

intersection, there are no existing pedestrian signal heads with push button at any of 

the approaches. 

o Intersection is lacking the proper raising ramp and landing ramp at the corner of the 

intersection. 

 Intersection #6, located at Market Street at Church St., experienced the highest pedestrian 

traffic volume during the MD and PM peak periods. The pedestrian traffic volumes were 12 

during the MD peak hour and 14 during the PM peak hour, with the heaviest volume crossing 

over Church Street.  The existing deficiencies are as follows: 

o There are no existing pedestrian cross walks at any of the approaches at this 

intersection. 

o There is no existing sidewalk or pedestrian pathway on the west side of Church 

Street or on either side of Market Street at this intersection.  
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 Intersection #8, located at Market Street at N. Indian Creek Dr., experienced the high 

pedestrian traffic volume during the AM and PM peak periods. (Note: this intersection was not 

included in the MD Peak scenario; therefore, there are no pedestrian traffic counts collected 

for that time period).  The pedestrian traffic volumes were 35 during the AM peak hour and 43 

during the PM peak hour.  The existing deficiencies are as follows: 

o There is no existing pedestrian cross walk at the approach of N. Indian Creek Dr., 

southbound; however, traffic counts showed that under existing conditions, 

pedestrians crossed N. Indian Creek Dr. at the north quadrant, rather than crossing 

at Market St east quadrant first, then crossing N. Indian Creek Dr. south quadrant, in 

order to save the total time spent for the crossing. 

 E. Ponce de Leon Ave road segment, located between N Indian Creek Dr. and Market Street, 

experienced the high pedestrian crossing volume at multiple spots. Based on field 

observation, two relatively heavy spots are located north of Hill Street intersection and south 

of Market Street intersection.  A majority of pedestrian cross the railroad either before or after 

crossing E. Ponce de Leon Ave.  The existing deficiencies are as follows: 

o Although there are existing pedestrian cross walks at Market St intersection and N 

Indian Creek Dr intersection, pedestrian walk cross E. Ponce de Leon Ave at mid-

block without proper traffic safety measures.   

o MARTA bus stop functions as one of the primary pedestrian generators. The 

northern location is close to Market St, but the southern one is located near Hill 

Street, more than 500 feet away from any of the upstream and downstream 

intersection crosswalk.   

o City shops, business, restaurants and two nearby schools (Georgia Piedmont 

Technical College Paul M. Starnes Center located on 1085 Montreal Road; 

International Bible School located on 3895 Church Street) functions as other primary 

pedestrian generators. Pedestrian tend to walk cross the E. Ponce de Leon Ave 

and/or railroad track at multiple spots in order to shorten their walking distance. None 

of the crossing is appropriately protected. 

 

7.  E Ponce de Leon Ave AADT LOS Analysis 

The Georgia Regional Transportation Authority (GRTA) has developed a table that is intended to be used 

to determine the level of service of a roadway based upon volume levels and roadway characteristics for 

planning purposes.  The table is shown on the following page: 
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Table 7.1 GRTA DRI Review - Technical Guidelines 
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Levels of service was determined for the segment of E. Ponce de Leon Ave between Mell Ave and N. 

Indian Creek Dr by comparing the 2014 and 2035 E. Ponce de Leon Ave volumes to the GRTA table 

using the category “Non-State Roadways(Major City/County Roads) - 2 Lane/undivided”.  The following 

table shows the results of that comparison: 

 

Table 7.1 LOS comparison for E Ponce de Leon Ave 

LOS Analysis Scenarios Traffic 
Volumes 
(AADT) 2 Lanes 

2014 Existing 9,641 D 

2035 Design  11,162 D 

Acceptable LOS (Y/N)  Y 

 
This table shows that E Ponce de Leon Ave maintains acceptable levels of service from year 2014 

through design year 2035. 

 

 

8.  No Build Conditions - 2035 

The 2035 No build conditions were developed by projecting 2014 condition to 2035 year with the 

designated CAGR.  All intersections remain physically unchanged from the existing conditions in these 

scenarios. As in the existing conditions, the scenarios are as follows: two time scenarios were developed 

for the analysis of all nine intersections, which are AM peak, and PM peak, along with the additional mid-

day scenario (MD peak), which was applied to only three of the nine intersections (#2, #5 and #6). The 

Synchro 8 Traffic Study results are shown in the tables below. 

 

Table 8.1 TS Results - Future 2035 No Build - AM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 2.1 A 2.4

Int. #2 E Ponce de Leon @ Mell Ave B/B 14.2/12.4 C/B 16.4/13.6

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 16.7 B 17.9

Int. #4 Church Street @ N Indian Creek Dr C 21.1 C 21.9

Int. #5 E Ponce De Leon Ave @ Market St A 9.1 A 9.5

Int. #6 Church Street @ Market St B/B 12.1/12.6 B/B 13/13.9

Int. #7 Church Street @ Norman Rd B 10.1 B 10.5

Int. #8 N Indian Creek Dr @ Market St A 8.3 A 8.6
Int. #9 Norman Rd @ Nielson Dr A 9.4 A 9.6

Existing 2014 AM Future 2035 No Build - AM
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Table 8.2 TS Results - Future 2035 No Build - MD 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #2 E Ponce de Leon @ Mell Ave D/E 28.6/37.6 F/F 55.2/78.6

Int. #5 E Ponce De Leon Ave @ Market St A 9.3 A 9.8
Int. #6 Church Street @ Market St B/B 14.2/13 C/B 16.3/14.7

Existing 2014 MD Future 2035 No Build - MD

 

Table 8.3 TS Results - Future 2035 No Build - PM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 2 A 1.6

Int. #2 E Ponce de Leon @ Mell Ave F/D 54.2/25.1 F/E 176.2/37.9

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 19.9 C 21.3

Int. #4 Church Street @ N Indian Creek Dr B 17.8 B 19.6

Int. #5 E Ponce De Leon Ave @ Market St A 9.7 B 10.3

Int. #6 Church Street @ Market St C/C 19.5/19.5 D/D 27.5/29.3

Int. #7 Church Street @ Norman Rd B 12.6 B 14

Int. #8 N Indian Creek Dr @ Market St A 9.5 B 10.5
Int. #9 Norman Rd @ Nielson Dr A 9.3 A 9.5

Existing 2014 PM Future 2035 No Build - PM

 

 

 

As the tables illustrated, all intersections maintain an acceptable LOS, with the exception of intersection 

#2. For 2035 No build, Intersection #2, which was already at an unacceptable LOS in existing conditions, 

deteriorates further from LOS D and E (Existing MD) to F and F for Future No Build MD Peak period and 

from F and D (Existing MD) to F and E for Future No Build PM Peak period. See appendix D for Synchro 

8 analysis report.  

 

9.  Future 2035 - Streetscape Design Improvements 

The 2035 Design conditions were developed by applying the same traffic volume of 2035 No build 

condition on to the plan for improved intersections.  The Design year intersection configurations use the 

concept plan developed by AMEC, (designated below as Streetscape Improvements), and in conjunction 

with options for design improvement measures, (designated below as Additional Design 

Recommendations), which have been proposed to mitigate potential adverse impacts and to maintain 

acceptable LOS in the future design year.  Below is a list of the design improvements developed by 

AMEC, along with proposed options for design improvement measures. 
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1. Roadway Segment / Location:  E. Ponce De Leon Ave at I-285 NB On-Ramp Intersection. 

 Streetscape Improvements:  

o E. Ponce de Leon Ave, westbound approach: Install a 12' center median and reduce 

westbound lanes from 2 lanes to 1 lane.  

o Urban shoulder improvement, including sidewalk. 

 Additional Design Recommendations - Based upon Traffic Study:  

o E. Ponce de Leon Ave, westbound, right turn lane: Add right turn Channelization 

Island, and add a yield sign. 

 

2. Roadway Segment / Location: E. Ponce De Leon Ave at Between I-285 Ramp and Mell Ave   

 Streetscape Improvements:  

o Maintain 2 lanes on E. Ponce de Leon Ave , eastbound; 

o Maintain 1 lane on E. Ponce de Leon Ave, westbound; 

o Taper the roadway to fit in the proposed 12' center raised median; 

o Maintain existing driveway openings. 

 Additional Design Recommendations - Based upon Traffic Study:  

o Recommend consolidating driveway openings to reduce the amount of entrance /exit 

points onto the roadway, which will assist in maintaining traffic platoon and improve 

road segment safety. 

 

3. Roadway Segment / Location: E. Ponce De Leon Ave at the Mell Ave Intersection   

 Streetscape Improvements:  

o E. Ponce de Leon Ave, eastbound approach: Turn inside through lane into a left, turn 

only, lane;   

o No change on Mell Ave for either side;   

o E. Ponce de Leon Ave, westbound approach: Align entering and exiting lanes to the 

corresponding lanes on the opposite side. 

 Additional Design Recommendations - Based upon Traffic Study:  

o E Ponce de Leon Ave, westbound approach: Install short section (50’) of left turn 

bay.  This will help the intersection LOS, as well as help to align lanes naturally;  

 

4. Roadway Segment/Location: E Ponce De Leon Ave between Mell Ave and N Indian Creek Dr 

 Streetscape Improvements:  

o Maintain 1 lane in each direction;  

o Install urban shoulder improvements. 
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 Additional Design Recommendations - Based upon Traffic Study:  

o No additional design recommendations were made for this section. 

 

5. Roadway Segment / Location: E. Ponce De Leon Ave at N Indian Creek Dr   

 Streetscape Improvements:  

o Maintain traffic signal with minimum modifications;   

o Maintain existing intersection lane configurations;   

o Install a Pedestrian Bulbed island, at the intersection, to promote safety of 

pedestrians and bicyclists.    

 Additional Design Recommendations - Based upon Traffic Study:  

o Coordinate the traffic signal timing at the intersection of N. Indian Creek Dr and E. 

Ponce de Leon Ave, and at the intersection of N. Indian Creek Dr and Church Street. 

This will reduce overall intersection total control delay and allow for a more 

consistent traffic flow, which will reduce the risk for accidents and improve overall 

safety for motorists. 

o Existing E. Ponce de Leon Ave NB and SB left turn bay length are sufficient for 2035 

traffic condition under signal optimization scenario.  However, due to the closely 

spaced two signalized intersections at E. Ponce de Leon Ave and Church St, more 

green time might be assigned to N Indian Creek Dr approaches between the two 

intersections in order to clear the storage queue on this short segment. It is 

recommended to extend both left turn storage bay for 50 more feet.   

o If feasible, install a 150 feet right turn lane on E. Ponce de Leon Ave NB approach.  

This recommendation will provide additional right turn storage so that through traffic 

would not be blocked by right turn vehicles backing into the intersection.  This will 

require additional right of way from railroad company.   

 

6. Roadway Segment / Location: Church Street at N Indian Creek Dr   

 Streetscape Improvements:  

o Maintain traffic signal with minimum modification;   

 Additional Design Recommendations - Based upon Traffic Study:  

o Coordinate the traffic signal timing at the intersection of N. Indian Creek Dr and E. 

Ponce de Leon Ave, and at the intersection of N. Indian Creek Dr and Church Street. 

This will reduce overall intersection total control delay and allow for a more 

consistent traffic flow, which will reduce the risk for accidents and improve overall 

safety for motorists. 
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7. Roadway Segment / Location: E Ponce de Leon Between N. Indian Creek Dr and Market St   

 Streetscape Improvements:  

o Maintain 1 lane in each direction, with 12' lanes; 

o Install urban shoulder improvements;    

o Install 90 degree parking  at the edge of the southbound lane;   

o Install parallel parking along the edge of the northbound lane;   

o Install Bus stop and mid-block pedestrian crossing at about 170 feet south of Market 

St intersection. 

 Additional Design Recommendations - Based upon Traffic Study:  

o 90 degree parking space maneuver activity will encroach into the opposite side of 

traffic. This raises safety concerns due to the high traffic volume on E. Ponce de 

Leon Ave (per 2014 AADT, traffic volume reached close to 9000), and also due to 

the current speed limit, which is between 35-40 mph.  Based on this information, it is 

recommended to use either parallel parking, or 45 degree angle parking with 

additional 4' buffer from edge of pavement. This will allow for easier maneuverability, 

which, under normal circumstances, will not encroach into the opposite side of traffic.  

o The proposed mid-block pedestrian crossing is located about 170 south of the 

Market Street intersection, which had existing pedestrian crossing and is 

recommended to install pedestrian crossing push button signal and improve 

pavement striping and curb ramps.  Per MUTCD, pedestrian mid-block crossing will 

not be warranted if there is an existing/proposed protected pedestrian crossing 

located within 500 feet upstream/downstream of the location.  Therefore, it is 

recommended to remove the proposed mid-block pedestrian crossing as shown in 

AMEC concept plan. Instead, install a mid-block pedestrian crossing on E. Ponce de 

Leon Ave near Hill Street and the existing MARTA bus stop.  Provide either 

appropriate signing and raised pavement parking or HAWK signal to improve the 

safety of the proposed pedestrian crossing. 

o In addition, coordinate with railroad company to install an at-grade pedestrian/bicycle 

crossing connecting the recommended N Ponce de Leon Ave mid-block crossing 

and the International Bible School located on Church Street.  The crossing will also 

tie to the PATH multiuse trail (designed and to be constructed by others) on the west 

side of Church Street. 
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8. Roadway Segment / Location: E. Ponce De Leon Ave at Market Street   

 Streetscape Improvements:  

o Maintain traffic signal with minimum modifications;   

o Maintain lane configurations;   

o Market St, eastbound approach: switch the through lane to the outside lane, with 

appropriate taper;   

o Add raised intersection flushes with sidewalk. 

 Additional Design Recommendations - Based upon Traffic Study:  

o Remove parking space within 40' of the intersection;   

o For raised intersection, install proper raising taper and landing taper.  If necessary, 

reduce speed limit on all approaches.   

o Install pedestrian signal head with push button at all approaches. 

 

9. Roadway Segment / Location: Market Street between E. Ponce de Leon Ave and N. Indian 

Creek Dr.  

 Streetscape Improvements:  

o Reduce speed limit to 15 mph;   

o Install 90 degree and parallel parking along both sides of the road;   

o Install Streetscape island and sidewalk improvements along both sides of the road 

 Additional Design Recommendations - Based upon Traffic Study:  

o Install necessary traffic signs and pavement marking to give both vehicular drivers 

and pedestrian clear information and directions within this segment of the road. 

 

10. Roadway Segment / Location: Market Street at N. Indian Creek Dr. Intersection 

 Streetscape Improvements:  

o Realign the intersection to the proposed Market St. configuration;  

o Maintain traffic signal with minimum modifications;   

o Maintain lane configurations. 

 Additional Design Recommendations - Based upon Traffic Study:  

o Traffic counts showed that under existing conditions, pedestrians crossed N. Indian 

Creek Dr. at the north quadrant, rather than crossing at Market St east quadrant first, 

then crossing N. Indian Creek Dr. south quadrant, in order to save the total time 

spent for the crossing.  Therefore, it is recommended to install an additional 

pedestrian crossing at the approach of N. Indian Creek Dr., southbound with 
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pedestrian push button signal head on the crossing, and adjust signal timing 

accordingly. 

 

11. Roadway Segment / Location: Market Street at Church St. Intersection 

 Streetscape Improvements:  

o Maintain existing TWSC; 

o Maintain existing lane configuration;  

o Incorporate the proposed 12' multiuse trail/bike path along the west side of Church 

St. 

 Additional Design Recommendations - Based upon Traffic Study:  

o There are no additional design recommendations for this section.  

 

12. Roadway Segment / Location: Church St. between Market St. and Norman Rd. 

 Streetscape Improvements:  

o Maintain 1 lane on each direction of Church St.;  

o Install 12' bike path along west side of Church St.;   

o Install urban shoulder improvement on the east side of Church St. 

 Additional Design Recommendations - Based upon Traffic Study:  

o There are no additional design recommendations for this section.  

 

13. Roadway Segment / Location: Church St. at Norman Rd. Intersection   

 Streetscape Improvements:  

o Maintain existing TWSC;  

o Maintain existing lane configuration;  

o Incorporate the proposed 12' multiuse trail/Bike Path long the west side of Church St 

 Additional Design Recommendations - Based upon Traffic Study:  

o In order to provide connectivity between Bike Path and proposed bike lane on 

Norman Rd, it is recommended to install a multiuse lane crossing Church St. 

o Additionally, should future bike traffic justify, convert the existing intersection from 

TWSC to AWSC.  

 

14. Roadway Segment / Location: Norman Rd Between Church St and Nielson Dr 

 Streetscape Improvements:  

o Maintain 1 lane on each direction of Norman Rd., Reducing lane width is to 11';   

o Install bike lanes on both side of Norman Rd.; 
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o Install urban shoulder improvements on both sides of Norman Rd. 

 Additional Design Recommendations - Based upon Traffic Study:  

o Provide advance traffic signing for bicyclists, regarding how to access the 12' Bike 

Path. 

 

15. Roadway Segment / Location: Norman Rd. at Nielson Dr. Intersection 

 Streetscape Improvements:  

o Maintain existing TWSC;   

o Maintain existing lane configuration; 

 Additional Design Recommendations - Based upon Traffic Study:  

o Provide advance traffic signing regarding entering the City of Clarkston, focusing 

attention towards pedestrians and bicyclists, and reducing speed limit. 

 

These Streetscape Improvements, along with the Additional Design Recommendations, were 

incorporated into the Synchro 8 model, and the same scenarios were used as were used for the Future-

No Build conditions. The scenarios are as follows: two time scenarios were developed for the analysis of 

all nine intersections, which are AM peak, and PM peak, along with the additional mid-day scenario (MD 

peak), which was applied to only three of the nine intersections (#2, #5 and #6). The Synchro 8 Traffic 

Study results are shown in the tables below. 

 

Table 9.1 TS Results - Future 2035 Streetscape - AM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 2.4 A 0.4

Int. #2 E Ponce de Leon @ Mell Ave C/B 16.4/13.6 C/B 16.4/13.5

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 17.9 B 16.1

Int. #4 Church Street @ N Indian Creek Dr C 21.9 B 18.6

Int. #5 E Ponce De Leon Ave @ Market St A 9.5 A 9.7

Int. #6 Church Street @ Market St B/B 13/13.9 B/B 13/13.9

Int. #7 Church Street @ Norman Rd B 10.5 B 10.5

Int. #8 N Indian Creek Dr @ Market St A 8.6 A 8.6
Int. #9 Norman Rd @ Nielson Dr A 9.6 A 9.6

Future 2035 No Build - AM Future 2035 Streetscape - AM

 

Table 9.2 TS Results - Future 2035 Streetscape - MD 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #2 E Ponce de Leon @ Mell Ave F/F 55.2/78.6 F/F 52.3/74.1

Int. #5 E Ponce De Leon Ave @ Market St A 9.8 B 10.1
Int. #6 Church Street @ Market St C/B 16.3/14.7 C/B 16.3/14.7

Future 2035 No Build - MD Future 2035 Streetscape - MD
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Table 9.3 TS Results - Future 2035 Streetscape - PM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 1.6 A 1.6

Int. #2 E Ponce de Leon @ Mell Ave F/E 176.2/37.9 F/E 164.6/36.5

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr C 21.3 B 19.1

Int. #4 Church Street @ N Indian Creek Dr B 19.6 B 16

Int. #5 E Ponce De Leon Ave @ Market St B 10.3 B 10.8

Int. #6 Church Street @ Market St D/D 27.5/29.3 D/D 27.5/29.3

Int. #7 Church Street @ Norman Rd B 14 B 14

Int. #8 N Indian Creek Dr @ Market St B 10.5 B 10.5
Int. #9 Norman Rd @ Nielson Dr A 9.5 A 9.5

Future 2035 No Build - PM Future 2035 Streetscape - PM

 

As the tables illustrated, all intersections maintain an acceptable LOS, with the exception of Intersection 

#2. Although the Avg. Control Delay (sec/veh) did improve slightly over the No Build results, LOS did not 

improve to an acceptable level.  See Appendix E for Synchro 8 analysis report. 

 

Alternative Design Option for Intersection #2 

In order to achieve an acceptable LOS for intersection # 2, the following design alternative is proposed to 

be done in conjunction with all design measures previously mentioned above. 

 

1. Roadway Segment and Location:  E. Ponce De Leon Ave at Mell Ave Intersection. 

o Proposed Design Addition/Alternative:  

1. Install a left turn lane on both approaches of Mell Ave, which had LOS F and very long 

delays per vehicle, due to stop control. 

 

Because this design addition/alternative will require approval and coordination with the Railway, in 

addition to substantial cost, it was not incorporated into the Design 2035 model results listed above. 

Instead, it is listed as a separate alternative, proposed to be done in addition / conjunction with all other 

improvements listed previously. This proposed design alternative, along with the all design measures 

previously discussed, were incorporated into the Synchro 8 model and modeled in the following AM peak, 

and PM peak, along with the additional mid-day scenario (MD peak). The Synchro 8 Traffic Study results 

are shown in the tables below. 
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Table 9.4 TS Results - Future 2035 Streetscape Mell Ave/Left Turn Bay - AM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 0.4

Int. #2 E Ponce de Leon @ Mell Ave C/B 16.4/13.5 C/B 15.3/13.3

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 16.1

Int. #4 Church Street @ N Indian Creek Dr B 18.6

Int. #5 E Ponce De Leon Ave @ Market St A 9.7

Int. #6 Church Street @ Market St B/B 13/13.9

Int. #7 Church Street @ Norman Rd B 10.5

Int. #8 N Indian Creek Dr @ Market St A 8.6
Int. #9 Norman Rd @ Nielson Dr A 9.6

Future 2035 Streetscape - AM
Future 2035 Streetscape Mell Ave/Left 

Turn Bay - AM

 

 

Table 9.5 TS Results - Future 2035 Streetscape Mell Ave/Left Turn Bay  - MD 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #2 E Ponce de Leon @ Mell Ave F/F 52.3/74.1 D/E 34.6/43.8

Int. #5 E Ponce De Leon Ave @ Market St B 10.1
Int. #6 Church Street @ Market St C/B 16.3/14.7

Future 2035 Streetscape - MD
Future 2035 Streetscape Mell Ave/Left 

Turn Bay - MD

 

 

 

Table 9.6 TS Results - Future 2035 Streetscape Mell Ave/Left Turn Bay - PM 

Intersection # Location
HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

HCM Level of 
Service (LOS) 

Avg Control 
Delay(sec/veh)

Int. #1 E Ponce de Leon @ I-285 NB On-Ramp A 1.6

Int. #2 E Ponce de Leon @ Mell Ave F/E 164.6/36.5 F/D 83.8/29

Int. #3 E Ponce De Leon Ave @ N Indian Creek Dr B 19.1

Int. #4 Church Street @ N Indian Creek Dr B 16

Int. #5 E Ponce De Leon Ave @ Market St B 10.8

Int. #6 Church Street @ Market St D/D 27.5/29.3

Int. #7 Church Street @ Norman Rd B 14

Int. #8 N Indian Creek Dr @ Market St B 10.5
Int. #9 Norman Rd @ Nielson Dr A 9.5

Future 2035 Streetscape - PM
Future 2035 Streetscape Mell Ave/Left 

Turn Bay - PM

 

 

As the tables illustrate, the LOS for MD Peak and for PM Peak improved; however, some approaches 

/time periods still did not achieve acceptable LOS.  Even though, not all approaches/time periods were 

able to achieve acceptable levels of service, this design modification did significantly improve the Avg. 

Control Delay. In the southbound approach, during the MD Peak, although the LOS only improved one 

level to E, the Avg. Control Delay was reduced by 40%, from 74.1 to 43.8. Also, in the northbound 

approach, during the PM Peak, although the LOS remained F, the Average Control Delay was reduced 

by 48%, from 164.6 to 83.8. See Appendix F for Synchro 8 analysis report.  It is our opinion that this 
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proposed improvement is a reasonable option to implement, based on the drastic reduction shown in the 

Avg. Control Delay. 

 

10.  Conclusion 

Based on the analysis previously outlined in this report, the existing condition of all subject intersections 

had acceptable levels of services, with the exception of Intersection #2. With reasonable estimation of the 

CAGR, in year 2035, with the proposed Streetscape Improvements provided by AMEC, in conjunction 

with the Additional Recommended Design Options provided, all of these intersections  (with exception to 

#2) will maintain acceptable levels of service. In regard to Intersection #2, although the Alternative 

Design Option did not achieve an acceptable LOS for all approaches, in all time periods, it is our opinion 

that this proposed improvement is a viable option to explore/implement, based on the drastic reduction 

shown in the Avg. Control Delay. 

With regards to Safety and Pedestrian Traffic, it is our opinion that the proposed Streetscape 

Improvements provided by AMEC, in conjunction with the Additional Recommended Design Options 

provided, increase safety for motorist and pedestrians, along with creating a more welcoming 

environment for pedestrians to navigate.  
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Executive	Summary	

The following summary highlights significant aspects of the project and our conclusions and 
recommendations. The reader is referred to the report text for detailed descriptions of our geotechnical 
exploration, analyses, and recommendations. 

• The upstream slope of the dam is flatter than 3H:1V, stable, and vegetated with grass. The 
downstream slope of the dam varies from steeper than 1H:1V near the west end to about 1.7H:1V 
near the east end of the dam. The middle section of the dam has a downstream slope of about 
2.7H:1V to provide maintenance access.  

• The dam embankment is comprised of fill soils consisting of very loose to loose silty/clayey sand and 
very soft sandy silt/sandy clay/fat clay. The embankment fill is underlain by alluvial and residual 
soils. Alluvial soils consisted of very loose to medium dense sand and silty/clayey sand and residual 
soils consisted of very loose to very dense silty sand and sandy silt. 

• The downstream slope of the dam has a factor of safety of approximately 1.0, which indicates that 
the slope is possibly on the verge of failure or has already undergone movement along a slip surface. 
The observed distresses on the dam including sloughing, slough repair, and excessive settlement 
and cracking of the pavement on Norman road confirms that the safety factor for slope stability is 
close to 1.0.  

• We recommend that two options be considered for repair/reconstruction of the dam. Option 1 
consists of reconstructing the entire dam using suitable soils such that a minimum safety factor of 
1.5 can be achieved under steady state seepage conditions. Where adequate space is available, we 
recommend a downstream slope of 2.5H:1V or flatter. With a slope of 2.5H:1V, the slope stability 
safety factor was determined to be about 1.8 under steady state seepage conditions.  

• The existing slope is steeper than 1H:1V near the west end of the dam, and the existing pipe culvert 
under the driveway of the adjacent house and other site features limit flattening the slope of the 
dam in this area. Therefore, we recommend that a cantilever retaining wall be constructed to retain 
the embankment in the western portion of the dam. The slope stability safety factor for the dam 
with the retaining wall is about 1.6 under steady state seepage conditions.  

• An alternative to constructing a retaining wall (as recommended above) would be to extend the 
existing culvert pipe along the toe of the reconstructed dam. Fill can then be placed and compacted 
around the extended pipe to reconstruct a downstream slope of 2.5H:1V or flatter.  

• The second option (Option 2) for repair is to reconstruct the portion of the dam embankment south 
of the Norman Road centerline. In this option, the entire embankment starting from the 
downstream toe to the Norman Road centerline will be removed and replaced with properly 
compacted soil fill. The requirements of downstream slope, toe drain, and retaining wall/extended 
pipe culvert for this option would be the same as those for Option 1. If Option 2 is chosen, additional 
future maintenance of Norman Road may be required to repair any cracks or other pavement 
distresses.  
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1.0	 Project	Information	

1.1	 Project	Introduction	

This project consists of a subsurface exploration and geotechnical engineering evaluation of Clarkston 
Lake Dam located in the City of Clarkston, DeKalb County, Georgia. This evaluation of the dam was 
performed as part of the City of Clarkston Streetscape and Pedestrian Enhancements project. The 
Clarkston Lake Dam is located on Norman Road near Milam Park in DeKalb County, Georgia, as shown in 
Figure 1.  The dam is classified as a Category II dam.  

1.2	 Site	Observations	

The following observations were made during a site visit to the dam in August 2014. Photographs of the 
dam and some of the observed features listed below are shown in Figure 2 and Appendix III. 

 The dam is approximately 350 feet long with a maximum height of about 13 feet.   

 The upstream slope of the dam is flatter than 3H:1V and is vegetated with grass. The 
downstream slope of the dam varies from steeper than 1H:1V near the west end to about 
1.7H:1V near the east end of the dam. The middle section of the dam has a downstream slope of 
about 2.7H:1V to provide maintenance access.  

 The downstream slope is vegetated with shrubs near the west end and grass in the middle and 
the east end.   

 The crest of the dam is approximately 35 feet wide with an active roadway (Norman Road) on 
top. The eastbound lane of Norman Road appears to have settled, forming cracks along the 
center of the lane (see Appendix III, Sheet 2). 

 The dam includes a spillway that appears to be a combined principal and emergency spillway 
located near the east end of the dam. The spillway consists of a 60‐inch diameter corrugated 
metal pipe that crosses under Norman Road (see Appendix III, Sheet 3) and discharges into a 
riprap‐lined channel that flows west along the toe of the dam (see Figure 2). The inlet structure 
is connected to the lake through a concrete flume (see Appendix III, Sheets 3 and 4); however, 
no flow was observed through this inlet flume during our site visit.   

 In addition to the inlet flume, a concrete pipe (approximately 18‐inches in diameter based on 
visual estimate; the structure is located inside a fence and was not accessible during our site 
visit) connected to the inlet structure was observed discharging steadily into the structure. The 
upstream end of this pipe could not be located.  

 In addition to the spillway structure, a concrete‐lined flume extending from the crest down to 
the toe of the downstream slope of the dam appears to serve as an emergency spillway (see 
Appendix III, Sheet 4). This emergency spillway will route the water to the downstream toe ditch 
in case water from the lake overflows the dam during a heavy rainstorm.  

 A 60‐inch diameter corrugated metal pipe located near the toe of the dam carries water from 
the principal and emergency spillways and routes the flow beneath the ball fields at Milam Park 
(see Appendix III, Sheet 5).  
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 A 60‐inch diameter corrugated metal pipe culvert is located at the west end of the dam near the 
toe (see Appendix III, Sheet 5). The pipe runs to the west beneath the adjacent property; the 
upstream end of this pipe could not be located. No flow was observed in the pipe at the time of 
our visit.  

 Sloughing was observed on the slope near the toe of the dam (see Appendix III, Sheet 6).  

 Riprap has been placed at two locations on the downstream slope of the dam. It appears that 
the riprap was placed to repair previous sloughs on the downstream slope (see Appendix III, 
Sheets 6).  

 A sewer line is exposed on the downstream slope of the dam (see Appendix III, Sheet 6).  

 A corrugated metal pipe was observed on the downstream slope near the toe, but no water was 
observed flowing from the pipe.  

 A partially damaged retaining wall about 5 feet wide was observed at the west end of the dam 
(see Appendix III, Sheet 6). The downstream slope adjacent to the wall is very steep (estimated 
to be 0.7H:1V).   

1.3	 Structure	History	

A history of the dam was documented in a report by Golder Associates Inc. titled Report on Clarkston 
Lake & Crystal Pond Hydrologic & Environmental Evaluation, Clarkston, Georgia dated May 30, 2007.  
Pertinent information from that report are noted below: 

 The structure was constructed in 1926 as a lake for a dairy farm.  The lake was originally known 
as Prather Lake, since it was constructed by Mr. Prather. 

 At a later date, the area was sold to Mr. Clark and the lake was renamed as Clark’s Lake. 

 Once in the 1930’s and again in the 1940’s the lake was drained and sediment was moved from 
the lower lake to the upper lake.  The upper lake (Crystal Pond) was created as part of this work. 

 The lake property was purchased in 1954 as part of the Clark Estates development. 

 Land immediately around the lake was deeded in 1970 to Clarkston Shores Corporation, creating 
the Clarkston Shores Lake Association. 

 In 1971, the lakes were dredged and the spillways repaired. 

Based on the descriptions of the dam provided in the above‐referenced report, it appears that the 
current spillway structure was constructed after 2007.  
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1.4	 Objectives	and	Scope	of	Present	Work	

The primary objectives of the study reported herein were to obtain geotechnical information and provide 
recommendations for the proposed dam and drainage channel reconstruction. To achieve these 
objectives, Willmer performed the following major tasks:  
 

 Review and compilation of available geotechnical data, topographic maps, aerial photographs, and 
geologic literature pertaining to the subject site. 

 

  Planning and performance of a field exploration program consisting of: (i) visual inspection of the site 
to document topography and land use, above‐ground utilities, accessibility for drilling equipment, and 
other features relevant to the field exploration work, (ii) coordination with Georgia Utilities Protection 
Center for subsurface utility clearance at boring locations, (iii) drilling five Standard Penetration Test 
(SPT) borings on the crest and toe of the dam, (iv) performing 3 hand‐auger and Dynamic Cone 
Penetrometer (DCP) borings on the mid‐slope and toe of the dam, (v) installing temporary 
piezometers in the borings located on the mid‐slope and toe of the dam, (vi) obtaining undisturbed 
and bulk samples from selected soil layers for use in laboratory testing, and (vii) surveying boring 
elevations and piezometer water levels.   
 

  Performance of a laboratory testing program consisting of classification and engineering property 
tests on representative soil samples. 

 

  Compilation and evaluation of the collected field and laboratory test data and selection of engineering 
properties for use in geotechnical analyses. 

 

  Performance of geotechnical analyses including estimation of settlement due dam reconstruction and 
slope stability analyses. 

 

  Preparation of this report summarizing all relevant field and laboratory test data, the results of our 
analyses and evaluation, and our recommendations for reconstruction of the dam and drainage 
channels.  

This engineering report is divided into five sections. The present section (Section 1) contains the project 
background information and provides a summary of the objectives and scope of our work. Summaries of 
the field exploration and laboratory testing programs are provided in Sections 2 and 3, respectively. 
Section 4 presents a description of the site and regional geologic conditions based on available geologic 
literature, and a description of the subsurface conditions based on the results of the field exploration 
and laboratory testing programs. The results of our geotechnical engineering evaluations and our 
recommendations are provided in Section 5.
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2.0	 Field	Exploration	

2.1	 Standard	Penetration	Test	Borings 

The subsurface exploration consisted of drilling three Standard Penetration Test (SPT) borings (B‐1, B‐4, 
and B‐7) at the crest of the dam and two SPT borings (B‐6 and B‐9) at the toe of the dam. The locations 
of the SPT borings are shown in Figure 3. All of the boring locations were selected by Willmer.  Ground 
surface elevations at each boring location were surveyed by Willmer based on existing site feature 
elevations shown on a topographic drawing provided to us by AMEC. Appendix I contains the Soil Boring 
Records presenting the information which was obtained from the subsurface exploration.  

Drilling of the soil test borings was accomplished using a CME 45 rotary drill rig to advance continuous 
hollow‐stem augers. The SPT borings were performed in general accordance with ASTM Standard 
D1586. In this process, a 2‐foot long, 2‐inch outside‐diameter split‐barrel sampler attached to the end of 
a string of drilling rods is driven 18 inches into the ground by successive blows of a 140‐pound hammer 
freely dropping 30 inches. The number of blows needed for each 6 inches of penetration is recorded. 
The blows required for the first 6 inches of penetration are allowed for seating the sampler into any 
loose cuttings, and the sum of the blows required for penetration of the second and third 6‐inch 
increments constitutes the penetration resistance or N‐value. After the test, the sampler is extracted 
from the ground and opened to allow visual examination and classification of the retained soil sample. 
The N‐value has been empirically correlated with various soil properties including consistency, relative 
density, strength, compressibility and potential for difficult excavation. Correlations between the 
N‐value and the relative density of cohesionless soils (sands) and consistency of cohesive soils 
(clays/silts) are included in Appendix I.  

Groundwater observations at borings B‐1, B‐4, and B‐7 (located on Norman Road) were noted 
immediately upon the completion of each boring. The borings were then backfilled with grout. 
Groundwater observations at borings B‐6 and B‐9 were noted immediately upon boring completion and 
at 24 hours after boring completion. Temporary piezometers were installed in borings B‐6 and B‐9 upon 
boring completion. Further description of the piezometer installation is provided in Section 2.5. 

Classification of the soil samples collected was performed in general accordance with the Unified Soil 
Classification System (USCS) using visual/manual methods. Detailed descriptions of the materials 
encountered in each soil test boring, along with graphic representations of the standard penetration 
test blow counts (N‐values), are presented on the Soil Boring Logs included in Appendix I. 

2.2	 Hand-Auger	Borings	

Hand‐auger borings were performed where the drill rig could not access the proposed boring location. 
Two hand‐auger borings (B‐5 and B‐8) were performed at the mid‐slope of the dam and one hand‐auger 
boring (B‐3) was performed at the toe of the dam, and one hand‐auger boring (B‐4A) was performed near 
the upstream crest of the dam. The borings were advanced by manually turning a pipe rod with a bucket 
sampler at the base.  Continuous samples were obtained for each 6 to 8 inch advancement of the auger.  
Each sample was taken out of the bucket and stratified by the geotechnical engineer. The boring depths 
ranged between 6.5 and 10 feet below the existing ground surface.  
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Several hand‐auger boring attempts were made at the proposed B‐2 location (located on the mid‐slope 
of the dam at the western end) but the hand‐auger could not penetrate asphalt debris and cobbles that 
were encountered just below the ground surface.  

Groundwater levels in the hand‐auger borings were noted upon boring completion and at 24 hours after 
boring completion. Temporary piezometers were installed in the hand‐auger borings upon boring 
completion. Further description of the piezometer installation is provided in Section 2.5. 

2.3	 Dynamic	Cone	Penetrometer	Tests	

Dynamic Cone Penetrometer (DCP) tests were performed at designated intervals in the hand‐auger 
borings to provide an index for estimating soil strength and density.  The DCP test consists of dropping a 
15‐pound donut‐shaped steel weight a distance of 20 inches to drive a steel rod with a cone point. The 
cone is first seated 2 inches below the subgrade, and then the number of blows required to advance the 
cone point three individual increments of 1 ¾ inches are recorded. This blow count can be correlated to 
the N‐value obtained from conventional split spoon sampling with a drill rig (SPT) to provide a measure of 
the relative consistency or density of the soil. Logs containing the DCP test results are provided in 
Appendix I.  

2.4		 Soil	Sampling	

Soil samples (split‐spoon samples, a bulk sample, and an undisturbed Shelby tube sample) obtained 
during the field exploration program were classified by our geotechnical engineer. The split‐spoon 
samples were obtained from all borings and placed in glass jars. A bulk soil sample (approximately 50 
pounds) was obtained from boring B‐1 at a depth of about 1 to 3 feet. An undisturbed Shelby tube 
sample was obtained from boring B‐1 at a depth of about 14.5 feet for use in laboratory one‐
dimensional consolidation testing. The samples were transported to our laboratory for further 
classification, characterization, and testing.  

2.5	 Piezometer	Installation	and	Monitoring	

Upon completion of SPT and hand‐auger boring at the mid‐slope and toe of the dam, a piezometer was 
installed in the bore hole. No piezometers were installed on the crest of the dam since it is an active 
roadway (Norman Road). The piezometers were constructed of one‐inch diameter, schedule 40 
polyvinyl chloride (PVC) pipe with 5 feet of 0.01‐inch machine slotted PVC screen. The screened portion 
was constructed with a sand pack and was placed to 1 foot above the top of the slotted portion of the 
pipe. Soil cuttings were then placed above the sand pack and the top one foot of the hole annulus was 
sealed with bentonite chips. Each PVC pipe extended above the ground surface and a cap was secured 
to the top of the pipe. The top of piezometer elevations were surveyed by Willmer based on existing site 
feature elevations shown on a topographic drawing provided to us by AMEC. Groundwater levels in the 
piezometers were measured on August 8, 2014 and September 2, 2014. A summary of the piezometer 
data is provided in Table 3.  
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3.0	 Laboratory	Testing	

3.1 General	

A laboratory testing program was conducted to determine the engineering properties of soils for use in 
our analyses and recommendations for the Clarkston Lake Dam. The laboratory testing program 
consisted of: (i) classification and index tests on selected soil samples, (ii) a standard Proctor compaction 
test, and (iii) a one‐dimensional consolidation test on an undisturbed soil sample. All laboratory tests 
were performed in general accordance with appropriate ASTM standards. 

3.2 Classification	and	Index	Tests	

Classification and index tests were performed to aid in the characterization of selected split spoon 
samples, the undisturbed soil sample, and the bulk soil sample. The tests included visual classification in 
the laboratory, fines content (i.e., percent by dry weight of materials passing the US #200 sieve) 
determination (ASTM D 1140), moisture content determination (ASTM D 2216), and Atterberg Limits 
(Liquid Limit, Plastic Limit, and Plasticity Index) determination (ASTM D 4318). Results of these tests are 
summarized in Tables 1 and 2. 

3.3 Standard	Proctor	Compaction	

A standard Proctor Compaction test was performed on a bulk soil sample obtained from boring B‐1 at a 
depth of 1 to 3 feet to determine the compaction characteristics of on‐site soils. Results of this test are 
summarized in Table 1, and the individual test results are included in Appendix II. The standard Proctor 
maximum dry density for the bulk soil sample was 115.9 pounds per cubic foot (pcf) and the optimum 
moisture content was 14.4%. The natural moisture content of the sample was 16.9%, about 2.5% higher 
than optimum. 

3.4 Consolidation	Test	

A one‐dimensional consolidation test (ASTM D 2435) was performed on an undisturbed Shelby tube soil 
sample obtained from boring B‐1 at a depth of about 14.5 feet. The sample was obtained from the 
residual soil encountered below the dam embankment. The one‐dimensional consolidation test was 
performed to assess the compressibility characteristics of the soil and to estimate settlement due to 
possible reconstruction of the dam.  
 
Results of the consolidation test are summarized in Table 2, and the individual test results are presented 
in the form of void ratio and coefficient of consolidation versus effective vertical stress plot in Appendix 
II. As shown in Table 2, the sample has a compression index of 0.45 and a recompression index of 0.05. 
The preconsolidation pressure (i.e., the maximum past stress experienced by the soil sample) is about 
3,500 pounds per square foot (psf). The coefficient of consolidation for the sample for the applicable 
stress level is about 5 ft2/day.  
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4.0	 Site	Geology	and	Subsurface	Conditions	

4.1	 Area	Geology	

Based on geological maps and descriptions, the site is located in the Mica Schist/Gneiss Formation 
within the Northern Piedmont Physiographic Province of Georgia.  The Northern Piedmont is composed 
of metamorphic rocks with localized igneous intrusions (mica schist/gneiss/amphibolite).  The residual 
soils encountered in the Northern Piedmont are the product of in‐situ chemical and physical weathering 
of the underlying parent rock.  Typically, weathering is most advanced near the surface and decreases 
with depth.  

Below the residual soils, partially weathered rock (PWR) is usually encountered as a transition zone to 
the underlying bedrock.  Partially weathered rock is locally defined as a material with standard 
penetration resistance (N‐value) in excess of 50 blows per 6 inches, to as low as 50 blows per 1 inch.  
Hollow‐stem auger refusal or an SPT N‐value of 50 blows for 0 inches of penetration generally defines 
the rock interface (weathered or hard rock conditions) where diamond rock coring techniques are 
required to further advance the boring.  Rock coring was not in our scope of work.   

An important aspect of the Northern Piedmont subsurface profile is that highly variable conditions can 
exist over relatively short horizontal distances.  This is caused by variation in mineral composition of the 
parent rock and the intensity of fractures and joints within the rock.  Zones of partially weathered rock 
can be encountered in residual soils, and lenses of soil can occur in the rock mass.  This profile may be 
altered by excavating or filling, or by effects of water through the process of erosion or alluvial 
deposition. 

4.2	 Subsurface	Conditions	

The generalized soil stratigraphy discussed in the following paragraphs and those presented in the Soil 
Boring Records in Appendix II represent an estimate of the soil conditions based on interpretation of the 
boring data using generally accepted geotechnical engineering practice. The lines which are used to 
denote strata breaks on the Soil Boring Records are approximate because the actual subsurface strata 
changes are typically more gradual than the abrupt changes shown. In the absence of foreign 
substances, it is also difficult to distinguish between clean soil fill and virgin soils. Although individual 
test borings are representative of the subsurface conditions at the precise boring locations on the dates 
shown, they are not necessarily indicative of the subsurface conditions at other locations or at other 
times. 

Based on borings B‐1, B‐4, and B‐7, the dam embankment is composed of fill soils consisting of very 
loose to loose silty/clayey sand and very soft sandy silt/sandy clay/fat clay. The depth of fill ranged 
between 12 and 13.5 feet below the existing ground surface. SPT N‐values for this stratum ranged 
between 1 blow for 18 inches of penetration to 9 blows per foot (bpf). The very loose to loose relative 
density and very soft to soft consistency of the fill soils indicates that very little or no compaction efforts 
were used in construction of the dam.  
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The embankment fill is underlain by alluvial and/or residual soils. Alluvial soils were encountered in 
borings B‐3, B‐5, B‐6, B‐8, and B‐9 at depths ranging between 3 and 8 feet, and consisted of very loose to 
medium dense sand and silty/clayey sand. SPT N‐values for this stratum ranged between 1 and 18 bpf. 
The thickness of the alluvial stratum ranged between 2 and 4.5 feet. 

Residual soils were encountered in all borings at depths ranging between 5 and 13.5 feet below the 
existing ground surface, and consisted of very loose to very dense silty sand and sandy silt. SPT N‐values 
for this stratum ranged between 2 and 36 bpf. The top of partially weathered rock (PWR) was 
encountered in boring B‐1 at the termination depth of 23.5 feet below the existing ground surface.  

Groundwater was encountered at each boring location at the time of drilling, and the groundwater 
elevations are shown on the individual boring logs in Appendix I, on the subsurface profiles in Figures 4A 
through 4C, and in Table 3.  As shown in Figures 4A through 4C, the groundwater elevations across the 
dam range between 941.5 and 930.8 feet. 
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5.0	 Geotechnical	Conclusions	and	Recommendations	

5.1	 General	

The geotechnical engineering evaluation and recommendations presented herein are based on the soil 
boring data gathered during this investigation, our understanding of the proposed design, and our 
experience with similar site and subsurface conditions. These recommendations were prepared in 
accordance with generally accepted geotechnical engineering practice for the exclusive use of AMEC and 
their designated consultants for the design of the proposed Clarkston Lake Dam Reconstruction in DeKalb 
County, Georgia. No other warranty, expressed or implied, is made. 

We request that we be advised of any significant changes in the proposed development from that described 
in this report so that we may amend our recommendations accordingly. In addition, we request the 
opportunity to review the portions of the project specifications that relate to geotechnical engineering to 
ensure that our recommendations are properly incorporated. 

5.2	 Embankment	Stability	

As indicated in Section 1.2, the downstream slope of the dam ranges from near vertical at the west end 
to about 1.7H:1V near the east end of the dam. Existing sloughs and riprap used to repair previous 
sloughs were observed at a number of locations on the downstream slope. Also, numerous cracks and 
depressions in the right half of the eastbound lane of Norman Road indicates significant settlement 
and/or movement of the downstream slope of the dam. Soil test borings advanced through the dam 
(i.e., B‐1, B‐4, B‐5, B‐7, and B‐8) indicate that the dam fill material consists of loose to very loose 
silty/clayey sand and very soft sandy silt/sandy clay/fat clay. The SPT N‐value ranges from one blow for 
18 inches of penetration to about 9 blows per foot; this consistency/density of soils confirm the 
marginal condition of this dam. Based on the observed slope conditions and subsurface profile obtained 
from the borings, we assess that the downstream slope of the dam is unstable, and the embankment 
has experienced significant settlement.  
 
Subsurface profiles under the dam along three cross sections (A‐A’, B‐B’, C‐C’, as shown in Figure 3) are 
presented on Figures 4A through 4C along with projected phreatic lines based on measured 
groundwater elevations. These cross sections were used to evaluate the stability of the downstream 
slope of the dam. The stability analyses were performed using the computer program SLIDE Version 5.0. 
The soil properties used in the analysis are based on field and laboratory test data and empirical 
correlations that are commonly used in geotechnical engineering. The results of the analyses are 
summarized in the table below, and individual output sheets from SLIDE are presented in Figures 5A 
through 5C.  
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Dam Cross Section  Downstream Slope 
Slope Stability Global Minimum 

Safety Factor 

A‐A 1.3H:1V 1.02 

B‐B 
2.7H:1V 

(across access ramp) 
1.79 

C‐C 1.7H:1V 0.95 

 
As shown in the above table, most the downstream slope of the dam has a static condition factor of 
safety of approximately 1.0 (cross section B‐B’ has a higher safety factor because it is across the existing 
access ramp) which indicates that the slope is possibly on the verge of failure or has already undergone 
movement along a slip surface. The observed distresses on the dam including sloughing, slough repair, 
and excessive settlement and cracking of the pavement on Norman road confirm that the safety factor 
for slope stability is close to 1.0. Georgia Safe Dams requirements specify a static condition safety factor 
of at least 1.5.  

5.3	 Recommendations	for	Dam	Repair/Reconstruction	

Based on the results of the observation and slope stability evaluation, we recommend that the flowing 
options be considered for repair/reconstruction of the dam: 

5.3.1	 Option	1:	Reconstruction	of	Entire	Dam	

In this option, the entire dam will be reconstructed using suitable soils such that the minimum safety 
factors required by Georgia Safe Dams are achieved. Where adequate space is available, we recommend 
a downstream slope of 2.5H:1V or flatter. The upstream slope of the dam should be 3H:1V or flatter. 
The downstream slope should also be provided with a toe drain and drainage ditch. With a slope of 
2.5H:1V containing a 10‐foot wide drainage blanket at the toe, the following slope stability safety factors 
were obtained: 
 

Stability Condition 
Georgia Safe Dams  

Required Safety Factor 
Computed Safety Factor 

for 2.5H:1V Slope 

End of Construction 1.3 1.95 

Steady State Seepage 1.5 1.77 

Steady State Seepage 
with Seismic Loading 

1.1 1.341 

Rapid Drawdown 
(Upstream Slope) 

1.3 1.36 

1. A peak horizontal acceleration of 0.1g, corresponding to a 2% exceedance in 50 years, was 
used in the seismic evaluation, as required by Georgia Safe Dams.  
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The individual SLIDE output sheets for the above analyses are presented in Figures 6A through 6D.  
As described earlier, the existing slope is steeper than 1H:1V near the west end of the dam, and because 
of the existing culvert under the driveway of the adjacent house and other site features, the slope of the 
dam cannot be flattened in this area. Therefore, we recommend that a cantilever retaining wall be 
constructed to retain the embankment in the western portion of the dam. The retaining wall should be 
provided with a vertical drainage mat (i.e., a geocomposite drain made with geonet and filter fabric) 
placed against the stem of the wall. A perforated drain pipe encased in drainage stone should be 
provided at the bottom of the drainage mat to carry the flow along the wall and discharge into the toe 
ditch. The drainage stone should extend along the entire heel width of the cantilever wall. The retaining 
wall should also be provided with weep holes for proper drainage and to prevent water pressure build‐
up behind the wall. Assuming an 11‐foot tall retaining wall with a drainage blanket provided at the stem 
and heel of the wall, the following slope stability safety factors were obtained: 
 

Stability Condition 
Georgia Safe Dams  

Required Safety Factor 
Computed Safety Factor 

for Retaining Wall 

End of Construction 1.3 1.69 

Steady State Seepage 1.5 1.56 

Steady State Seepage 
with Seismic Loading 

1.1 1.341 

1. A peak horizontal acceleration of 0.1g, corresponding to a 2% exceedance in 50 years, was 
used in the seismic evaluation, as required by Georgia Safe Dams. 

The individual SLIDE output sheets for the above analyses are presented in Figures 7A through 7C.  
 
An alternative to constructing a retaining wall would be to extend the existing pipe culvert along the toe 
of the reconstructed dam. Fill can then be placed and compacted around the extended pipe to 
reconstruct a downstream slope of 2.5H:1V or flatter. A perforated drain pipe encased in drainage stone 
should be provided on the upstream side of the culvert pipe. Seepage from the dam will enter the drain 
pipe and flow to the inlet of the pipe that runs beneath the Milam Park ball fields. If this alternative is 
chosen, we recommend that two manholes be installed at each end of the extended culvert pipe to 
allow for visual inspection and future maintenance.  

5.3.2	 Option	2:	Reconstruction	of	Eastbound	Lane 

As indicated earlier, the observed distresses on top of the dam (i.e., cracks in the pavement and 
excessive settlement) were in the east‐bound lane. Although some cracks were observed on the 
westbound lane, these cracks did not appear to be related to any movement of the downstream slope. 
Therefore, a stable dam configuration can be obtained by reconstructing the portion of the dam 
embankment south of the Norman Road centerline. In this option, the entire embankment starting from 
the downstream toe to the Norman Road centerline will be removed and replaced with properly 
compacted soil fill. The portion of the embankment starting from the upstream slope and extending to 
the centerline of Norman road will be left in place; however, the pavement and the upper one foot of 
subgrade will be removed and reconstructed. The requirements for downstream slope, toe drain, and 
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retaining wall/extended pipe culvert for this option would be the same as those for Option 1. If Option 2 
is chosen, additional future maintenance of Norman Road may be required to repair any cracks or other 
pavement distresses.  

5.4	 Suitability	of	On-Site	Soils	

The majority of on‐site soils are suitable for re‐use to reconstruct the dam. However, the sandy fat clay 
encountered in borings B‐7 and B‐8 is not suitable for use in reconstruction of the dam. This material is 
expected to be saturated and it will be very difficult to dry it because of its low permeability. This 
material will also be difficult to compact in place for construction of the dam.  It should be noted that all 
existing embankment materials obtained from below the phreatic line will need to be dried prior to 
placement and compaction for reconstruction of the dam. We recommend that the various layers of 
suitable soils from the existing embankment be mixed together prior to placement to form a 
homogenous material for construction of the dam. The homogenous material should be such that a 
friction angle of at least 30 degrees can be achieved when the material is compacted in place.  

5.5	 Acceptable	Soil	Fill	Materials	

Any offsite borrow material needed for the dam reconstruction should be tested by the geotechnical 
engineer for acceptance prior to the material being hauled to the site. Fill must be free of significant 
organic matter or debris and rock fragments greater than 3 inches in diameter and have a uniform 
composition. We recommend that the borrow material consist of sandy silt, silty sand, or clayey sand 
with a permeability less than 1.0 x 10‐4 cm/sec. The liquid limit of the borrow material should be less 
than 50 percent and the plasticity index should be less than 30 percent. The minimum friction angle of 
the material should be 30 degrees when compacted in place.   

5.6	 Placement	Procedures	

The fill must be brought up to the proposed elevations by placing and compacting approved fill materials 
upon a prepared surface approved by the project geotechnical engineer. Fill material must not be placed 
over frozen or saturated materials, either natural or filled. All new fill material must be placed in 
horizontal lifts.  

The maximum allowable lift thickness depends upon the soil type, moisture content, specified 
compaction, and compaction equipment. It is recommended that uniform lifts with a maximum loose 
thickness of 8 inches be used for fill placement. In confined areas, such as utility trenches and behind 
retaining walls where large compaction equipment cannot be used, a thinner lift (i.e., 4 inches of loose 
thickness) may be required to achieve the specified level of compaction. 

5.7	 Compaction	Requirements	

The fill must be placed by mechanically compacting each horizontal lift of fill material to a minimum dry 
density corresponding to 95 percent of the standard Proctor (ASTM D 698) maximum dry density. The 
upper 12 inches of fill beneath Norman Road should be compacted to at least 98 percent of the 
standard Proctor maximum dry density. Scarification and re‐compaction of the upper fill soils 
immediately prior to pavement construction should be specified to account for disturbance due to 
inclement weather and/or construction traffic since fill completion. The backfill placed in excavations for 
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new or removed utility lines should also be uniformly compacted to at least 95 percent of the Standard 
Proctor maximum dry density.  

In addition to meeting the minimum dry density requirements specified above, fill must be placed at a 
moisture content equal to the standard Proctor optimum moisture content plus or minus 3 percent. In 
general, during wet/rainy periods, aeration may be necessary to adjust the fill materials to the required 
moisture condition. During dry periods, water may need to be added to achieve the required moisture 
content for compaction. Consideration should be given to creating a staging area for ‘wet’ soils to be 
moisture conditioned, i.e., ‘dried’ prior to their placement.  

Care must be exercised by the contractor after fill soils have been placed and compacted. If water is 
allowed to stand on the surface, these soils will become saturated. Movement of construction traffic on 
saturated subgrades causes rutting that can destroy the compaction integrity of the fill. Once the 
integrity of the subgrade is affected, mobility of construction traffic becomes difficult or impossible. 
Therefore, the fill surface should be sloped to achieve positive drainage and to minimize water from 
ponding on the fill surface. If the surface of the fill becomes excessively wet, filling operations should be 
halted and the project geotechnical engineer consulted for guidance. 

5.8	 Monitoring	

Fill placement and compaction operations must be monitored by the project geotechnical engineer or 
his representative. We strongly recommend that the placement and compaction of fill be monitored on 
a full‐time basis by a NICET‐certified Soil Technician working under the supervision of the project 
geotechnical engineer. The technician should observe each lift of fill placed and compacted to confirm 
that the project specifications are met. 

5.9	 Settlement	of	Reconstructed	Dam	Embankment	

The settlement of the very loose to loose residual soils due to fill placement during dam reconstruction 
is estimated to be about 6 inches. However, since the residual soils consist of silty sand with a relatively 
high coefficient of consolidation of about 5 ft2/day, no waiting period is required between completion of 
dam embankment reconstruction and the beginning of Norman Road pavement construction and/or 
installation of underground utilities.  

5.10	 Reconstruction	of	Drainage	Channels	and	Pipes	

We recommend that a filter fabric and graded rip‐rap be placed on the bottom of the reconstructed 
drainage channels to decrease the water flow velocity and reduce erosion of the channel. All drainage 
channels should have a maximum side slope of 2.5H:1V and lined with filter fabric and riprap or grass, as 
applicable, to protect against stream erosion. All soil used for pipe backfill should conform to the 
acceptable fill criteria outlined in Section 5.4 above.  

 



Report of Subsurface Exploration and Geotechnical Engineering Evaluation  
  Clarkston Lake Dam Reconstruction 

Clarkston, DeKalb County, Georgia 
  Willmer Project No. 71.3983 

Page 16 

 

 

5.11	 Retaining	Walls	

As indicated earlier, a retaining wall will be required near the west end of the dam where 2.5H:1V 
downstream slope cannot be accommodated. We recommend an allowable bearing pressure of 2,000 
pounds per square foot (psf) for use in preliminary design. Additional investigation within the specific 
area of the retaining wall is recommended prior to final design of the wall.  

For silty/clayey sand fill soils compacted to at least 95 percent of the Standard Proctor (ASTM D 698) 
maximum dry density, the following soil design parameters may be used for retaining wall 
evaluation/design: 
 

• Friction Angle for Backfill   30 degrees 
• Cohesion Intercept    0 psf 
• Active Earth Pressure Coefficient (Ka)  0.33 
• At‐rest Pressure Coefficient (K0)   0.50 
• Passive Earth Pressure Coefficient (Kp)  3.00* 
• Unit Weight of Soil as Placed   120 pcf 
• Equivalent Active Fluid Pressure   40 pcf 
• Equivalent At‐rest Fluid Pressure  60 pcf 
• Equivalent Passive Fluid Pressure  360 pcf* 
• Coefficient of Sliding Friction   0.35* 

 
*In the design calculations, the resisting forces computed using the above recommended passive earth 
pressure coefficient, equivalent passive fluid pressure, and coefficient of sliding friction should be 
reduced using a safety factor of 1.5. In addition, since a drainage ditch will be located on the 
downstream side of the wall, we recommend that the passive pressure resistance be ignored.  
 
The most common conditions assumed for earth retaining structure design are the active and at‐rest 
conditions. Active conditions apply to relatively flexible earth retention structures, such as freestanding 
walls, where some movement and rotation is expected. Since the top of these retaining walls will have 
no lateral support, active earth pressure conditions are likely to develop in the soil backfill behind the 
walls. Therefore, we recommend that active pressures be used in design of these walls. 
 
The drainage measure behind the wall should be as recommended in Section 5.3.1. 

5.12	 Excavation	Slope/Support		

Temporary construction slopes should be designed in compliance with the most recent local, state, and 
federal governing regulations, including OSHA (29 CFR Part 1926) trench excavation safety standards. 
Temporary slopes should be cut to a stable slope or be temporarily braced, depending upon the excavation 
depth and encountered subsurface conditions. A trench box may also be used for excavation support. 
Stockpiles should be placed well away from the edge of the excavation and their height should be 
controlled so they do not surcharge the sides of the excavation. The responsibility for excavation safety and 
stability of temporary construction slopes should lie solely with the contractor. 



 

 

 

 

 

 

 

 

 

 

 

TABLES 



Table 1 
 

Summary of Laboratory Test Results 
Clarkston Lake Dam Reconstruction 
Clarkston, DeKalb County, Georgia  

Willmer Project No. 71.3983 
 
 

Boring 
No. 

Sample 
Depth 
(feet) 

Soil Description 

Natural 
Moisture 
Content 

(%) 

Liquid 
Limit 
(%) 

Plasticity 
Index 

(%) 

Fines 
Content 

(%) 

Standard Proctor 
Compaction Test 

Maximum 
Dry 

Density 
(pcf) 

Optimum 
Moisture 
Content 

(%) 

B-1 1 – 3 
Brown and red silty medium to 

fine SAND 
16.9 NP NP 41.6 115.9 14.4 

B-1 11 – 13 Gray silty medium to fine SAND 31.3 NP NP 33.9 -- -- 

B-4 8.5 – 10  
Brown clayey medium to fine 

SAND 
19.9 29 10 35.3 -- -- 

B-5 6.5 
Grayish brown clayey medium to 

fine SAND 
26.4 30 13 44.5 -- -- 

B-7 6 – 7.5  
Gray and brown medium to fine 

sandy fat CLAY 
27.3 -- -- -- -- -- 

B-7 8.5 – 10 
Gray and brown medium to fine 

sandy fat CLAY 
26.2 52 28 59.8 -- -- 

B-8 6 Gray clayey medium to fine SAND -- 33 17 47.3 -- -- 

    
  NP = Non-Plastic 
     

 
 
 



Table 2 
 

Summary of Consolidation Test Results 
Clarkston Lake Dam Reconstruction 
Clarkston, DeKalb County, Georgia 

Willmer Project No. 71.3983 
 
 

Sample 
No. 

Sample 
Depth 
(feet) 

Soil Description 

Natural 
Moisture 
Content 

(%) 

Liquid 
Limit 
(%) 

Plasticity 
Index  

(%) 

Fines 
Content 

(%) 

Dry Unit 
Weight 

(pcf) 

Void 
Ratio 

σp’ 
(psf) 

Cc Cr 
Cv 

(ft2/day) 

B-1 14.5 
Brown and tan silty 

medium to fine SAND (SM) 
23.8 NP NP 21.7 81.0 1.07 3,500 0.45 0.05 5 

  
  Abbreviations: NP – Non-Plastic 

σp’ - Preconsolidation Pressure 
Cc  - Compression Index 
Cr  - Recompression Index 
Cv  - Coefficient of Consolidation 

 
 

 
 
 
 
 

 
 



Table 3 
 

Summary of Piezometer Data 
Clarkston Lake Dam Reconstruction 
Clarkston, DeKalb County, Georgia 

Willmer Project No. 71.3983 
 
 
 
 

Boring No. 

Ground 
Surface 

Elevation 
(feet) 

Measured Groundwater Elevation 
(feet) 

08/06/2014 09/02/2014 

B-3 936.2 931.3 931.1 

B-5 938.3 931.0 931.0 

B-6 935.3 930.8 930.8 

B-8 937.6 933.1 933.2 

B-9 937.4 931.2 931.2 
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APPENDIX I 



SP

OHCL

SM, CL, etc: - GROUP SYMBOL based on Unified Soil Classification System.
                      (Refer to ASTM D-2488 and Table 1 of D-2487)

LIMESTONE SANDSTONE

CH

PWRPEAT

SANDY SILT

CONCRETE

OLMH

N-VALUE: BLOWS PER FOOT- Standard Penetration Resistance (SPT) blow count ,
                 the sum of the second and third 6-inch increments of the SPT test.
                 (Refer to ASTM D-1586)

Consistency (blows per foot)
N

SILTS AND CLAYS SANDS

NOTES:

                                                       Water level at 24 hours

                                                       Water level at time of boring

                                                       Caved level at 24 hours

Groundwater Measurements:

0 - 2                 Very Soft

3 - 4                 Soft

5 - 8                 Firm

9 - 15               Stiff

16 - 30             Very Stiff

31 - 50             Hard

> 50                Very Hard

(blows per foot)
N

0 - 4                  Very Loose

5 - 10                 Loose

11 - 30               Medium Dense

31 - 50               Dense

> 50                   Very Dense

CONSISTENCY / RELATIVE DENSITY Correlated with SPT Blow Count, N:

SW

Relative
Density

CL-MLML

SCSM

BORING RECORD

       LEGEND

TOPSOIL FILL GW GP GMASPHALT

SANDY CLAY

ROCK SHALE

GC



Willmer Engineering Inc. 
3772 Pleasantdale Road, Suite 165 
Atlanta, Georgia 30340 
   

 
UNIFIED SOIL CLASSIFICATION SYSTEΜ REFERENCE SHEET 

 

MAJOR DIVISIONS 
LETTER  
SYMBOL 

TYPICAL DESCRIPTIONS 

COARSE 
GRAINED  

SOILS  
 
 

MORE THAN 
50% OF 

MATERIAL IS 
LARGER THAN 

#200 SIEVE SIZE 

GRAVEL 
AND  

GRAVELLY  
SOILS  

 
MORE THAN 50% 

OF COARSE  
FRACTION  
RETAINED  
#4 SIEVE 

CLEAN  
GRAVELS  
LITTLE OR  
NO FINES 

(GW) WELL-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES, LITTLE OR NO FINES  

(GP) POORLY GRADED GRAVELS, GRAVEL-SAND 
MIXTURES, LITTLE OR NO FINES 

GRAVELS  
WITH  
FINES  

APPRECIABLE 
AMOUNT OF 

 FINES 

(GM) SILTY GRAVELS and GRAVEL-SAND-SILT 
MIXTURES 

(GC) CLAYEY GRAVELS and GRAVEL-SAND-CLAY 
MIXTURES 

SAND  
AND  

SANDY SOILS  
 

MORE THAN 50% 
OF COARSE 
FRACTION 
PASSING  
#4 SIEVE 

CLEAN  
SAND  

LITTLE OR NO 
FINES 

(SW) WELL GRADED SANDS, GRAVELLY SANDS, 
LITTLE OR NO FINES 

(SP) POORLY GRADED SANDS, GRAVELLY 
SANDS, LITTLE OR NO FINES 

SANDS 
WITH 
FINES  

APPRECIABLE 
AMOUNT OF  

FINES 

(SM) SILTY SANDS and SAND-SILT MIXTURES 

(SC) CLAYEY SANDS and SAND-CLAY MIXTURES 

FINE 
GRAINED 

SOILS  
 
 
 
 

MORE THAN 
50% OF 

MATERIAL IS 
SMALLER THAN 
#200 SIEVE SIZE 

SILTS  
AND  

CLAYS  
 

LIQUID LIMIT  
LESS THAN 50 

(ML) 
INORGANIC SILTS AND VERY FINE SANDS,  
ROCK FLOUR, SILTY OR VERY FINE SANDS 
OR CLAYEY SILTS WITH SLIGHT PLASTICITY 

(CL) 
INORGANIC CLAYS OF LOW TO MEDIUM  
PLASTICITY, GRAVELLY CLAYS, SANDY 
CLAYS, SILTY CLAYS, LEAN CLAYS 

(OL) ORGANIC SILTS AND ORGANIC SILTY 
CLAYS OF LOW PLASTICITY 

SILTS  
AND  

CLAYS  
LIQUID LIMIT  

GREATER THAN 50 

(MH) 
INORGANIC ELASTIC SILTS, MICACEOUS 
OR DIATOMACEOUS FINE SANDY OR SILTY 
SOILS 

(CH) INORGANIC CLAYS OF HIGH PLASTICITY, 
FAT CLAYS 

(OH) ORGANIC CLAYS OF MEDIUM TO HIGH  
PLASTICITY, ORGANIC SILTS 

HIGHLY ORGANIC SOILS (PT) PEAT, HUMUS, SWAMP SOILS WITH HIGH  
ORGANIC CONTENTS 
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  FILL

  FILL

  SM

ASPHALT PAVEMENT = 8 inches
FILL: Loose brown and red silty medium

to fine SAND

Very soft red SILT (very moist)

Very soft gray medium to fine sandy
CLAY

Very loose gray silty medium to fine
SAND

RESIDUUM: Medium dense brown and
tan silty medium to fine SAND

Boring was terminated at 23.5 feet below
the existing ground surface.

The hole caved at 13 feet below the
existing ground surface at the time of
boring completion.

CME 45
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8/4/14

520+38, 8' LTAzimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

N/A N/AN/A

HSA- Automatic Hammer

Surface Elevation (ft):

Total Depth (ft):

-- Station:

Drilling Equipment: Drilling Method:

Core Boxes: 9
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HOLE No.  B-1

B-1

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983

5

10

15

20

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"
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Continuous Flight Augers
Driving Casing
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-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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(blows/foot)
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36

  FILL

  ML

  SM

  SM

ASPHALT PAVEMENT = 8 inches
FILL: Loose to very loose brown, red,

and gray clayey medium to fine
SAND

RESIDUUM: Very loose to loose brown,
tan, and gray medium to fine sandy
SILT (micaceous)

Very loose to loose red and tan (mottled
black) silty medium to fine SAND
(very micaceous)

Dense brown, tan, and gray silty medium
to fine SAND (slightly micaceous)

Boring was terminated at 35 feet below
the existing ground surface.

Groundwater was encountered at 13 feet
below the existing ground surface at
the time of boring completion.

CME 45
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8/4/14

521+51, 8' LTAzimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

N/A N/AN/A

HSA- Automatic Hammer

Surface Elevation (ft):

Total Depth (ft):

-- Station:

Drilling Equipment: Drilling Method:

Core Boxes: 10
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HOLE No.  B-4

B-4

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983
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Driving Casing
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Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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STANDARD PENETRATION TEST DATA
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  SM

  ML

FILL: Very soft reddish brown medium to
fine sandy SILT

ALLUVIUM: Loose gray silty coarse to
fine SAND

RESIDUUM: Very soft to soft red, tan,
and gray medium to fine sandy SILT
(very micaceous)

Boring was terminated at 15 feet below
the existing ground surface.

A temporary 1" PVC piezometer was
installed after boring completion.

Groundwater was encountered at 4.5 feet
below the existing ground surface at
24 hours after boring completion.

CME 45
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8/4/14

521+60, 55' RTAzimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

N/A N/AN/A

HSA- Automatic Hammer

Surface Elevation (ft):

Total Depth (ft):

-- Station:

Drilling Equipment: Drilling Method:

Core Boxes: 5
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HOLE No.  B-6

B-6

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983

5

10

15

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA
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  FILL

  FILL

  ML

  SM

ASPHALT PAVEMENT = 8 inches
FILL: Soft red and tan medium to fine

sandy SILT

Very soft gray and brown medium to fine
sandy fat CLAY

RESIDUUM: Soft brown and tan medium
to fine sandy SILT with rock
fragments

Very loose to medium dense gray. white,
and tan silty medium to fine SAND
(micaceous)

Boring was terminated at 30 feet below
the existing ground surface.

Groundwater was encountered at 13 feet
below the existing ground surface at
the time of boring completion.
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522+52, 8' LTAzimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

N/A N/AN/A

HSA- Automatic Hammer

Surface Elevation (ft):

Total Depth (ft):

-- Station:

Drilling Equipment: Drilling Method:

Core Boxes: 9
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HOLE No.  B-7

B-7

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983
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Driving Casing
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Rock Core
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Cuttings

Project:
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Location:Project Number:
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FILL: Firm to very soft reddish brown
medium to fine sandy SILT

ALLUVIUM: Very loose gray and yellow
silty coarse to fine SAND

RESIDUUM: Very loose to loose brown,
tan, and white silty medium to fine
SAND (very micaceous)

Boring was terminated at 20 feet below
the existing ground surface.

Groundwater was encountered at 6 feet
below the existing ground surface at
24 hours after boring completion.

A temporary 1" PVC piezometer was
installed after boring completion.
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522+57, 60' RTAzimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

N/A N/AN/A

HSA- Automatic Hammer

Surface Elevation (ft):

Total Depth (ft):

-- Station:

Drilling Equipment: Drilling Method:

Core Boxes: 7
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HOLE No.  B-9

B-9

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983
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FILL: Loose brown and tan silty medium
to fine SAND with root fragments

ALLUVIUM: Very loose to loose grayish
brown clayey medium to fine SAND

RESIDUUM: Loose to medium dense
brown, tan, and gray medium to fine
sandy SILT (very micaceous)

Hand auger refusal was encountered at
6.5 feet below the existing ground
surface.

A 1" PVC piezometer was installed after
boring completion.

Groundwater was encountered at 4.9 feet
below the existing ground surface at 24
hours after boring completion.
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HOLE No.  B-3

B-3

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983
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FILL: Very soft reddish brown medium to
fine sandy SILT (slightly micaceous)

Very loose to loose grayish brown clayey
medium to fine SAND with root
fragments and asphalt fragments

- blow count amplified possibly due to
debris in fill

ALLUVIUM: Medium dense to loose gray
SAND with pebbles and gravel

Boring was terminated at 10 feet below
the existing ground surface.

A temporary 1" PVC piezometer was
installed after boring completion.

Groundwater was encountered at 7.3 feet
below the existing ground surface at 24
hours after boring completion.
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Drilling Method:

8/5/14

521+56, 30' RTAzimuth: Angle from Horizontal:

Core Boxes: Samples: Overburden: Rock:

Logged By: Date Logged:

N/A N/A9 N/A
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Hand Auger/DCP Auger and Penetrometer

Station:

Drilling Equipment:

Surface Elevation (ft):

Total Depth (ft):

--

10.0

938.29
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HOLE No.  B-5

B-5

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983
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FILL: Very soft reddish brown medium to
fine sandy SILT (slightly micaceous)

Soft grayish brown medium to fine sandy
CLAY

ALLUVIUM: Very loose to loose gray
clayey medium to fine SAND

Firm light gray medium to fine sandy
SILT (slightly micaceous)

Boring was terminated at 9 feet below the
existing ground surface.

A temporary 1" PVC piezometer was
installed after boring completion.

Groundwater was encountered at 4.5 feet
below the existing ground surface at 24
hours after boring completion.
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8/5/14

522+54, 25' RTAzimuth: Angle from Horizontal:

Core Boxes: Samples: Overburden: Rock:

Logged By: Date Logged:

N/A N/A8 N/A
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Hand Auger/DCP Auger and Penetrometer
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Drilling Equipment:

Surface Elevation (ft):
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HOLE No.  B-8

B-8

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

See Figure 371.3983
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Description of Material

Test Method
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Clarkston Lake Dam Reconstruction

73.3983Job No.

WATER CONTENT (Percent Dry Weight)

LL

Project

8/11/14

CURVES OF 100% SATURATION

Date

Clarkston, Dekalb County, Georgia

PL

%Natural Water Content

FOR SPECIFIC GRAVITY EQUAL TO:

ATTERBERG LIMITS

TEST RESULTS

Maximum Dry Density

Optimum Water Content

2.80

2.70

2.60

PCF

Source of Material

Proctor No

MOISTURE-DENSITY RELATIONSHIP

NA NA NA

B-1 (1'-3')

115.9

14.4

Brown and red silty SAND



Project Name

Project Location Clarkston, DeKalb County, Georgia

Project No.

Boring No.

Depth

Soil Description

Test Run By

Date

Test Method

Ring Height 1.00 in

Ring Diameter 2.50 in

Wt of Ring 111.57 grams Wt of Ring 111.58 grams

Wt of Ring + Specimen 240.76 grams Wt of Ring + Specimen 240.34 grams

Wt of Specimen 129.19 grams Wt of Specimen 128.76 grams

Tare No. ER-2 Tare No. CPJ

Tare Wt 8.36 grams Tare Wt 8.07 grams

Wet Wt + Tare 146.7 grams Wet Wt + Tare 133.58 grams

Dry Wt + Tare 120.14 grams Dry Wt + Tare 100.32 grams

Moisture Content 23.8 % Moisture Content 36.1 %

Dry Wt of Specimen 104.4 grams Dry Wt of Specimen 94.6 grams

LL NP

PL NP

PI NP

GS 2.69

σ'p 3,500 psf

Cc 0.43

Cr 0.05

Specimen Height 1.000 in Specimen Height 0.816 in

Water Content 23.8 % Water Content 36.1 %

Dry Unit Weight 81.0 pcf Dry Unit Weight 90.0 pcf

Saturation 59.6 % Saturation 112.1 %

Void Ratio 1.07 Void Ratio 0.87

Before Test: After Test:

Soil Information:

Moisture Content:Moisture Content:

Consolidation Test Results

Ring Dimensions:

brown and tan silty SAND

14.5 feet

B-1

After Test:Before Test:

Clarkston Lake Dam

BD

10/7/2014

ASTM D2435

Consolidation Test Worksheet

71.3983
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Consolidation Test

Clarkston Lake Dam Reconstruction

Clarkston, DeKalb County, Georgia

Willmer Project No. 71.3983

B-1 @ 14.5 feet



 

 

 

 

 

 

 

 

 

 

 

APPENDIX III 



Site Photographs 
Clarkston Lake Dam Reconstruction 

Clarkston, DeKalb County, Georgia 
Willmer Project No. 71.3983 
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East End of Dam (Station 523+40±); Facing West 

 
 

 
Station 522+70±; Facing West 
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 60-inch diameter 
corrugated metal pipes 



Site Photographs 
Clarkston Lake Dam Reconstruction 
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Norman Road – Facing West: Settlement and Cracking 

 
 

 
Norman Road – Facing West: Settlement and Cracking 

 
 
 

Defined Line of Cracking 



Site Photographs 
Clarkston Lake Dam Reconstruction 
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Principal spillway channel through corrugated metal pipe; Facing North 

 
 
 

 
Location of Inlet Structure; Facing East 
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Inlet Structure and Concrete Flume; Facing North 

 
 

 

 
Emergency Spillway Flume; Facing Northeast 

 
 



Site Photographs 
Clarkston Lake Dam Reconstruction 
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Inlet pipe under Milam Park; Facing Southeast 

 
 
 

 
Drainage Channel at the West End of Dam; Facing West 

 
 

Stream directed under Milam 
Park ball field through 60-inch 
diameter corrugated metal pipe 

Damaged retaining wall 

60-inch diameter 
corrugated metal pipe 



Site Photographs 
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Sloughing of Downstream Slope; Facing Northwest 

 
 
 

 
Damaged Retaining Wall, Steep Slope, and Sloughing at West End of Dam; Facing North 

 

Exposed Metal Pipe 
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