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Secondary contractor certification: 
 
I certify under penalty of law that I have reviewed this document, any attachments, and the SWPPP referenced 
above.  Based on my inquiry of the construction site owner/developer identified above and/or my inquiry of the 
person directly responsible for assembling the Notice of Intent, I believe the information submitted is accurate.  I 
am aware that this NOI, if approved, makes the above-described construction activity subject to NPDES permit 
number TNR100000, and that certain of my activities onsite are thereby regulated.  I am aware that there are 
significant penalties, including the possibility of fine and imprisonment, for knowing violations or for failure to 
comply with these permit requirements. 
 

Role/Responsibility: 
 
              
 
              
 
              
 
              
 
 

By:         Date:       
 
Name:          
Address:        
Phone #:        
Contact:        
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The permittee shall post a notice near the main entrance of the construction site accessible for the use of all 
operators, site and TDEC personnel, and to the public with the following information: 

1) Name, company name, E-mail address (if available), telephone number and address of the project site 
owner/operator or a local contact person; 

2) A brief description of the project; and  
3) The location of the SWPPP.  A copy of the SWPPP shall be retained on-site at the location which 

generates the stormwater discharge.  If the site is inactive or does not have an onsite location adequate 
to store the SWPPP, the location of the SWPPP, along with a contact phone number, shall be posted 
on-site.  If the SWPPP is located offsite, reasonable local access to the plan, during normal working 
hours, must be provided.  The notice must be maintained in a legible condition.  If posting this 
information near a main entrance is infeasible due to safety concerns, or not accessible to the public, 
the notice shall be posted in a local public building.  This permit does not provide the public with any 
right to trespass on a construction site for any reason, including inspection of a site.  This permit does 
not require that permittees allow members of the public access to a construction site. 
 

The permittee shall also retain the following items/information in an appropriate location on-site: 

• A rain gauge 
 
The General Contractor is responsible for installation, maintenance and inspection of all erosion control 
measures. During the course of construction, the GC may sub-contract the responsibility of this work to other 
forces. The General Contractor and all Sub-Contractors on the project that have any responsibility to install, 
inspect, or maintain erosion or sediment control measures shall sign the Contractor’s certification and a copy of 
the NOI (Appendix A), and will submit it to the local Environmental Assistance Center (EAC).  All correspondence 
with the TDEC or EAC shall reference the tracking number assigned by TDEC to the project.  The contractor will 
submit a Notice of Termination (NOT) (Appendix B) after complete installation and successful establishment of 
the final stabilization activities at the site. 
 
It is the intention and goal of the TNCGP and this SWPPP that any discharge from the property described in this 
document have no objectionable color contrast to the water body that receives it.  The construction activity will 
be carried out in such a manner as to prevent any discharge that would cause a condition in which visible solids, 
bottom deposits, or turbidity impairs the usefulness of the waters on the property or downstream of the property 
for fish and aquatic life, livestock watering and wildlife, recreation, irrigation, navigation, or industrial or domestic 
water supply. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5421, 5425, 5429 FRANKLIN PIKE 
 DAVIDSON COUNTY, TENNESSEE 

STORM WATER POLLUTION  
PREVENTION PLAN 

DRAWN BY: MRB   CHECKED BY:  PDA 
PROJECT NO.: 22-270T SHEET NO.: 1 

DATE: 02-27-23   DATE: 02-27-23 

CITATIONS IN PARENTHESIS INDICATE SECTIONS OF THE CURRENT CGP. 

1. SWPPP REQUIREMENTS (3.0) 

1.1. HAS THE SWPPP TEMPLATE BEEN PREPARED BY AN INDIVIDUAL THAT HAS THE FOLLOWING 

CERTIFICATIONS (3.1.1)    YES     NO   (CHECK ALL THAT APPLY BELOW)  

1.1.1.  CERTIFIED PROFESSIONAL IN EROSION AND SEDIMENT CONTROL (CPESC); OR 

1.1.2.   TDEC LEVEL II 

1.2. DOES THE EPSC PLANS INVOLVE STRUCTURAL DESIGN, HYDRAULIC, HYDROLOGIC OR OTHER 

ENGINEERING CALCULATIONS FOR EPSC STRUCTURAL MEASURES (SEDIMENT BASINS, ETC.)?    YES 

NO (3.1.1) 

IF YES, HAVE THE EPSC PLANS BEEN PREPARED, STAMPED AND CERTIFIED BY A LICENSED 
PROFESSIONAL ENGINEER OR LANDSCAPE ARCHITECT? 

YES      NO 

1.3. DO THE PROJECT STORMWATER OUTFALLS DISCHARGE INTO THE FOLLOWING? (5.4.1)  

YES     NO   (CHECK ALL THAT APPLY BELOW)  

1.3.1.   IMPAIRED WATERS (303d FOR SILTATION OR HABITAT ALTERATION) 

1.3.2.   TENNESSEE KNOWN EXCEPTIONAL WATERS 

IF YES, HAVE THE EPSC PLANS BEEN PREPARED BY AN INDIVIDUAL WHO HAS COMPLETED TDEC LEVEL 

II?    YES      NO     N/A (5.4.1.b); AND 

IF YES, HAS THE SWPPP TEMPLATE BEEN PREPARED BY AN INDIVIDUAL WHO HAS COMPLETED TDEC 

LEVEL II?    YES    NO     N/A (5.4.1.b) 

2. SITE DESCRIPTION (3.5.1) 

2.1. PROJECT LIMITS REFER TO EROSION CONTROL PLAN SHEET C3.00, C3.01, C3.02 (3.5.1.g): 

2.2. PROJECT DESCRIPTION: (3.5.1.a) 

TITLE:  5421-5429 FRANKLIN PIKE 

COUNTY:  DAVIDSON 

LOCATION: 5421, 5425, 5429 FRANKLIN PIKE, NASHVILLE, TN  

2.3. SITE MAP(S): REFER TO APPENDIX B, FIGURE 1– USGS QUADRANGLE MAP (3.5.1.g) 

2.4. DESCRIPTION OF EXISTING SITE TOPOGRAPHY (3.5.1.d):  THE EXISTING SITE IS COVERED WITH A 
COMBINATIONS OF TREES AND BRUSH. STEEP SLOPES (>15%) ARE PREVALENT THROUGHOUT SITE 
WHICH GENERALLY RUN FROM THE SOUTHWEST TO THE NORTHEAST.   

2.5. MAJOR SOIL DISTURBING ACTIVITIES (3.5.1.b) (CHECK ALL THAT APPLY) 

2.5.1.  CLEARING AND GRUBBING 

2.5.2.  EXCAVATION 

2.5.3.  CUTTING AND FILLING 

2.5.4.  FINAL GRADING AND SHAPING 

2.5.5.  UTILITIES 

2.5.6.  OTHER (DESCRIBE):   

2.6. TOTAL PROJECT AREA (3.5.1.c): 6.36 ACRES 

2.7. TOTAL AREA TO BE DISTURBED (3.5.1.c): 2.21 

ACRES IF GREATER THAN 50 ACRES, HAS CONSTRUCTION PROJECT PHASING BEEN SPECIFIED IN SECTION 3 
BELOW AND IN THE PLANS (3.5.3.1.k)?    

 YES   NO   N/A  

NOTE: BECAUSE THE ENTIRE DISTURBED AREA WILL NOT EXCEED 50 ACRES, ONLY ONE PHASE IS 
REQUIRED FOR THE PROJECT. HOWEVER, THE PROJECT WILL BE SEQUENCED IN THE TWO STAGES 
DESCRIBED BELOW. IN THIS WAY, THE TOTAL UNSTABILIZED DISTURBED AREA SHOULD NEVER EXCEED 
APPROXIMATELY 10 ACRES. 

2.8. ARE THERE ANY SEASONAL LIMITATIONS ON WORK?  YES       NO 

IF YES, DESCRIBE AND LIST THE CORRESPONDING PLAN SHEET:   

2.9. SOIL PROPERTIES: REFER TO APPENDIX D – USDA CUSTOM SOIL RESOURCE REPORT (3.5.1.e) (4.1.1).  

2.10. PROJECT RUNOFF COEFFICIENTS AND AREA PERCENTAGES (3.5.1.f) 

RUNOFF COEFFICIENTS FOR EXISTING CONDITIONS 

AREA TYPE AREA (AC) 

PERCENTAGE 
OF 

WATERSHED 
(%) 

RUNOFF 
COEFFICIENT 

IMPERVIOUS 0.00 0.0 98 

PERVIOUS 6.36 (GRASS C) 100.0 79 

WEIGHTED CURVE NUMBER OR C-FACTOR = 79 

RUNOFF COEFFICIENTS FOR POST-CONSTRUCTION CONDITIONS 

AREA TYPE AREA(AC) 

PERCENTAGE 
OF 

WATERSHED 
(%) 

RUNOFF 
COEFFICIENT 

IMPERVIOUS 0.71 11.1 98 

PERVIOUS 5.65 (GRASS C) 88.9 79 

WEIGHTED CURVE NUMBER OR C-FACTOR = 81 

** 3 RAIN GARDENS WITH UNDERGROUND STORAGE ARE PROPOSED TO REDUCE 

THE STORMWATER RUNOFF FROM THE SITE TO BELOW EXISTING CONDITIONS.   

3. ORDER OF CONSTRUCTION ACTIVITIES (3.5.1.b, 3.5.2.a) 

STAGE DESCRIPTION 

1 INSTALL SILT FENCE AND TEMPORARY INLET PROTECTION 

CLEAR, GRUB AND GRADE CONSTRUCTION EXIT 

CLEAR, GRUB, AND GRADE PARKING AREAS AND BUILDING PADS 

2 INSTALL STORM DRAINAGE PIPE AND STRUCTURES 

INSTALL FINISH ASPHALT AND CONCRETE PAVING AND BUILDINGS 

REMOVE TEMPORARY EROSION PREVENTION-SEDIMENT CONTROL MEASURES 

3.1. PERFORM CLEARING AND GRUBBING (NOT MORE THAN 15 DAYS PRIOR TO GRADING OR EARTH-MOVING.  
REFER TO THE STABILIZATION PRACTICES BELOW). 

3.2. STABILIZE DISTURBED AREAS WITHIN 14 DAYS OF COMPLETING ANY PHASE OF ACTIVITY.  

4. STREAM, OUTFALL, WETLAND, TMDL AND ECOLOGY INFORMATION 

4.1. STREAM INFORMATION 

WILL CONSTRUCTION AND/OR EROSION PREVENTION AND SEDIMENT CONTROLS IMPACT ANY 

STREAMS?  YES       NO 

4.1.1. STREAM INFORMATION 

4.1.1.1. THE STRUCTURAL EPSC MEASURES HAVE BEEN INCLUDED IN THE TOTAL PROJECT 
IMPACTS. REFER TO THE LIST OF APPLICABLE ENVIRONMENTAL PERMITS.  ALL PERMITS 
WILL BE MAINTAINED ON SITE IN THE “DOCUMENTATION AND PERMITS” BINDER. 

4.1.1.2. RECEIVING STREAM: BRENTWOOD BRANCH (3.5.1.j) 

4.1.2. ARE BUFFER ZONES REQUIRED?  YES        NO   (4.1.2, 5.4.2) 

IF YES, THEY HAVE BEEN INCLUDED ON PLAN SHEET(S)   

IF YES, CHECK THE APPROPRIATE BOX BELOW FOR SIZE OF BUFFER 

60-FEET FOR IMPAIRED AND EXCEPTIONAL WATERS (AVERAGE WIDTH PER SIDE WITH A 

MINIMUM OF 30-FEET)

30-FEET FOR ALL OTHER STREAMS (AVERAGE WIDTH PER SIDE WITH A MINIMUM OF 15-FEET) 

4.1.3. ARE THERE BUFFER ZONE EXEMPTIONS? YES   NO   N/A   (4.1.2.1) 

4.2. OUTFALL INFORMATION: 

A SEDIMENT BASIN OR EQUIVALENT MEASURE(S) WILL BE PROVIDED FOR ANY OUTFALL IN A DRAINAGE 
AREA OF FIVE ACRES OR MORE FOR AN OUTFALL(S) THAT DISCHARGES TO AN IMPAIRED STREAM OR 
KNOWN EXCEPTIONAL QUALITY WATER (5.4.1.f).   

4.2.1. OUTFALL TABLE (3.5.1.d, 5.4.1.f) 

OUTFALL INFORMATION 

OUTFALL 
LABEL 

SLOPE (%) 
DRAINAGE 
AREA (AC) 

SEDIMENT 
BASIN OR 

EQUIVALENT 
MEASURE(S) 
(YES, NO, OR 

N/A) 

SUB-
OUTFALL 

(e.g., A, B, C) 

RECEIVING 
NATURAL 

RESOURCE 
NAME OR 

LABEL 

1 25 3.70 NO - 
BRENTWOOD 

BRANCH 

†NOTE:  SUB-OUTFALLS ARE DEFINED AS OUTFALLS THAT DISCHARGE WITHIN THE PROJECT AND DO NOT 
DIRECTLY DISCHARGE OFF ROW OR INTO WATERS OF THE STATE. 

4.2.2. WHERE POSSIBLE, HAS NON-PROJECT RUN-ON BEEN DIVERTED THROUGH THE PROJECT SO THAT 
THE OFF-SITE RUN-ON WILL NOT FLOW OVER DISTURBED AREAS WITHIN THE ROW, THUS 
SEPARATING NON-PROJECT RUN-OFF FROM PROJECT RUN-OFF THEREBY REDUCING THE 

DRAINAGE AREA TO ANY ONE OUTFALL?  YES       NO 

4.2.3. ARE EQUIVALENT MEASURES BEING SUBSTITUTED FOR A SEDIMENT BASIN(S)?  

 YES       NO 

4.2.4. HAVE ALL OUTFALLS BEEN LABELED ON THE EPSC PLAN SHEETS (3.5.1.g, 5.4.1.f)?  

 YES       NO 

4.2.5. HAVE ALL OUTFALLS BEEN LABELED ON A USGS TOPOGRAPHIC MAP INCLUDED IN THE 
“DOCUMENTATION AND PERMITS” BINDER (2.6.2)?  

YES       NO 

4.3. WETLAND INFORMATION 

WILL CONSTRUCTION AND/OR EROSION AND SEDIMENT CONTROLS IMPACT ANY WETLANDS?  YES 

NO 

4.4. TOTAL MAXIMUM DAILY LOADS (TMDL) INFORMATION (3.5.10)  

4.4.1. IS THIS PROJECT LOCATED IN A WATERSHED THAT MAINTAINS AN EPA APPROVED TMDL FOR 

SILTATION?  YES       NO 

4.4.2.  IF YES, IS THIS PROJECT LOCATED WITHIN A SUBWATERSHED WITH A WASTE LOAD ALLOCATION 

(WLA)?  YES        NO       N/A 

4.4.3.  IF YES, DOES THE PROJECT HAVE A DIRECT DISCHARGE TO A 303(d) LISTED STREAM FOR 
SILTATION OR HABITAT ALTERATION?  

YES       NO      N/A 

4.4.4.  IF YES, HAS A SUMMARY OF THE CONSULTATION (LETTER) BEEN INCLUDED WITH THE SWPPP 

DOCUMENTATION?  YES   NO  N/A 

4.5. ECOLOGY INFORMATION (3.5.5.e) 

ARE THERE STATE OR FEDERALLY LISTED SPECIES LOCATED WITHIN THE PROJECT AREA?  SPECIAL 
NOTES ARE REQUIRED TO DESCRIBE MEASURES NECESSARY TO PREVENT “TAKING” OF LEGALLY 
PROTECTED STATE OR FEDERALLY LISTED THREATENED OR ENDANGERED AQUATIC FAUNA AND/OR 
CRITICAL HABITAT. 

YES        NO        NO NOTES REQUIRED 

IF YES, LIST ALL PLAN SHEETS WHERE SPECIAL NOTES HAVE BEEN ADDED.  

5. EROSION PREVENTION AND SEDIMENT CONTROL (EPSC) MEASURES (3.5.3) EPSC MEASURES MUST BE 
DESIGNED, INSTALLED AND MAINTAINED TO CONTROL STORMWATER VOLUME AND VELOCITY WITHIN 
THE SITE TO MINIMIZE EROSION. (4.1.1)  

5.2. EPSC MEASURES MUST CONTROL STORMWATER DISCHARGES, INCLUDING BOTH PEAK FLOWS AND 
TOTAL STORMWATER VOLUME, TO MINIMIZE EROSION AT OUTLETS, STREAM CHANNELS AND STREAM 
BANKS. (4.1.1) 

5.3. HAVE THE CONTROL MEASURES BEEN DESIGNED ACCORDING TO THE SIZE AND SLOPE OF THE 

DISTURBED DRAINAGE AREA (3.5.3.3)?  YES       NO 
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5.4. THE CONTROL MEASURES HAVE, AT A MINIMUM, BEEN DESIGNED FOR THE 2-YEAR, 24 HOUR STORM 
EVENT (3.5.3.3, 5.4.1.a).   

5.5. ARE THE LIMITS OF DISTURBANCE CLEARLY MARKED ON THE EPSC PLANS? (3.5.1.n) YES       NO   

5.6. HAVE PHASED EPSC PLANS BEEN PREPARED FOR THE PROJECT? (3.5.2) 

YES       NO  (IF YES, CHECK ONE BELOW)   PROJECT DISTURBED AREA IS THAN LESS THAN 5 

ACRES (MINIMUM OF TWO PHASES OF EPSC PLANS) 

5.6.1.  PROJECT DISTURBED AREA IS GREATER THAN 5 ACRES (MINIMUM OF THREE PHASES OF 

EPSC PLANS) 

5.7. IS ADDITIONAL PHYSICAL OR CHEMICAL TREATMENT OF STORMWATER RUNOFF NECESSARY (5.4.1.a)?   

YES       NO    

5.8. HAVE STEEP SLOPES (GREATER THAN 35%) BEEN MINIMALLY DISTURBED AND/OR PROTECTED BY 
CONVEYING RUNOFF NON-EROSIVELY AROUND OR OVER THE SLOPE? (3.5.3.2) (10 “STEEP SLOPE”)  

YES       NO  

5.9. ALL PHYSICAL AND/OR CHEMICAL TREATMENT WILL BE RESEARCHED, APPLIED IN ACCORDANCE WITH 
MANUFACTURE’S GUIDELINES AMD FULLY DESCRIBED ON THE EPSC PLANS (3.5.3.1.b). 

5.10. ALL EPSC CONTROL MEASURES WILL BE INSTALLED ACCORDING TO REFERENCED STANDARDS. 

5.11. EPSC MEASURES WILL NOT BE INSTALLED IN A STREAM WITHOUT FIRST OBTAINING US COE SECTION        
404, TDEC ARAP, AND TVA PERMITS. 

5.12. DISCHARGES FROM DEWATERING ACTIVITIES ARE PROHIBITED UNLESS MANAGED BY CONTROLS 
PROVIDING EQUIVALENT LEVEL OF TREATMENT (FILTRATION) (4.14) 

5.13. DISCHARGES FROM SEDIMENT BASINS AND IMPOUNDMENTS MUST USE OUTLET STRUCTURES THAT 
ONLY WITHDRAW WATER FROM NEAR THE SURFACE OF THE BASIN OR IMPOUNDMENT, UNLESS 
INFEASIBLE. (4.1.7) 

5.14. STABILIZATION PRACTICES  

PRE-CONSTRUCTION VEGETATIVE COVER WILL NOT BE DESTROYED, REMOVED OR DISTURBED MORE 
THAN 15 DAYS PRIOR TO GRADING OR EARTH MOVING UNLESS THE AREA WILL BE SEEDED AND/OR 
MULCHED OR OTHER TEMPORARY COVER IS INSTALLED. (3.5.3.1.h) 

5.15.  STABILIZATION MEASURES WILL BE INITIATED AS SOON AS POSSIBLE WHERE CONSTRUCTION 
ACTIVITIES HAVE TEMPORARILY OR PERMANENTLY CEASED.  TEMPORARY OR PERMANENT 
STABILIZATION WILL BE COMPLETED WITHIN 14 DAYS AFTER ACTIVITY HAS TEMPORARILY OR 
PERMANENTLY CEASED IN THAT AREA.  PERMANENT STABILIZATION WILL REPLACE TEMPORARY 
MEASURES AS SOON AS PRACTICABLE. (3.5.3.2) 

5.16.  STEEP SLOPES (3.5.3.2) 

STEEP SLOPES ARE DEFINED AS A NATURAL OR CREATED SLOPE OF 35% GRADE OR STEEPER 
REGARDLESS OF HEIGHT.  STEEP SLOPES SHALL BE TEMPORARILY STABILIZED NOT LATER THAN 7 
DAYS AFTER CONSTRUCTION ACTIVITY ON THE SLOPE HAS TEMPORARILY OR PERMANENTLY CEASED. 

 

6. CONSTRUCTION SUPPORT ACTIVITIES – BORROW AND WASTE AREAS (1.2.2) (3.5.3.1.g) 

WASTE MATERIAL (EARTH, ROCK, ASPHALT, CONCRETE, ETC) NOT REQUIRED FOR THE CONSTRUCTION 
OF THE PROJECT WILL BE DISPOSED OF BY THE CONTRACTOR.  THE CONTRACTOR WILL OBTAIN ANY 
AND ALL NECESSARY PERMITS INCLUDING, BUT NOT LIMITED TO NPDES, AQUATIC RESOURCES 
ALTERATION PERMIT(S) CORPS OF ENGINEERS SECTION 404 PERMITS, AND TVA SECTION 26A PERMITS 
TO DISPOSE OF WASTE MATERIALS. 

 

7. MAINTENANCE AND INSPECTION 

7.1. INSPECTION PRACTICES (3.5.8) 

7.1.1. INSPECTORS MUST HAVE SUCCESSFULLY COMPLETED THE TDEC FUNDAMENTALS OF 
EROSION AND SEDIMENT CONTROL COURSE (TDEC LEVEL I) AND MAINTAIN THE 
CERTIFICATION. A COPY OF THE INSPECTOR’S CERTIFICATION SHOULD BE KEPT ON SITE. 
(3.5.8.1) 

7.1.2. INSPECTIONS WILL BE CONDUCTED AT LEAST TWICE EVERY CALENDAR WEEK AND AT LEAST 
72 HOURS APART. (3.5.8.2.a) 

7.1.3. THE FREQUENCY OF EPSC INSPECTIONS MAY BE REDUCED TO ONCE A MONTH (I.E. EXTREME 
DROUGHT CONDITIONS, FROZEN GROUND, ETC.) WITH WRITTEN NOTIFICATION TO THE 
LOCAL ENVIRONMENTAL FIELD OFFICE AND SUBSEQUENT TDEC APPROVAL. WRITTEN 
NOTIFICATION MUST INCLUDE THE INTENT TO CHANGE FREQUENCY AND JUSTIFICATION. 
(3.5.8.2.a)  

7.1.4. ALL DISTURBED AREAS OF THE SITE THAT HAVE NOT BEEN FINALLY STABILIZED, AREAS USED 
FOR MATERIAL STORAGE THAT ARE EXPOSED TO PRECIPITATION, STRUCTURAL CONTROL 
MEASURES, AND LOCATIONS WHERE VEHICLES ENTER OR EXIT THE SITE, AND EACH 
OUTFALL WILL BE INSPECTED. (3.5.8.2.b) 

7.1.5. THE INSPECTOR WILL OVERSEE THE REQUIREMENTS OF OTHER CONSTRUCTION-RELATED 
WATER QUALITY PERMITS (I.E. TDEC ARAP, US COE AND TVA SECTION 26a PERMITS) FOR 
CONSTRUCTION ACTIVITIES AROUND WATERS OF THE STATE. (10)  

7.1.6. THE SWPPP WILL BE REVISED AS NECESSARY BASED ON THE RESULTS OF THE INSPECTION.  
REVISION(S) WILL BE RECORDED WITHIN 7 DAYS OF THE INSPECTION. REVISION(S) WILL BE 
IMPLEMENTED WITHIN 14 DAYS OF THE INSPECTION. (3.8.5.2.e AND 3.8.5.2.f) 

7.1.7. THE INSPECTOR SHALL CONDUCT PRE-CONSTRUCTION INSPECTIONS TO VERIFY AREAS 
THAT ARE NOT TO BE DISTURBED HAVE BEEN MARKED IN THE SWPPP AND IN THE FIELD 
BEFORE LAND DISTURBANCE ACTIVITIES BEGIN AND INITIAL MEASURES HAVE BEEN 
INSTALLED. (10 “INSPECTOR”) (3.5.1.n) 

7.1.8. INSPECTIONS WILL BE DOCUMENTED ON THE CONSTRUCTION STORMWATER INSPECTION 
CERTIFICATION FORM PROVIDED IN APPENDIX C OF THE CGP AND INCLUDE THE SCOPE OF 
THE INSPECTION, NAME(S), TITLE AND TN EPSC CERTIFICATION NUMBER OF PERSONNEL 
MAKING THE INSPECTION, THE DATE(S) OF THE INSPECTION, CURRENT APPROXIMATE 
DISTURBED ACREAGE AT TIME OF INSPECTION, CHECKLIST (NOC, SWPPP, RAIN GAUGE, SITE 
CONTACT INFORMATION, ETC.) AND MAJOR OBSERVATIONS RELATING TO THE 
IMPLEMENTATION OF THE SWPPP. (3.5.8.2.g) 

7.1.9. DOCUMENTATION OF INSPECTIONS WILL BE MAINTAINED ON SITE IN THE “DOCUMENTATION 
AND PERMITS” BINDER.   

7.1.10. THESE INSPECTION REQUIREMENTS DO NOT APPLY TO DEFINABLE AREAS OF THE SITE 
THAT HAVE MET FINAL STABILIZATION REQUIREMENTS AND HAVE BEEN NOTED IN THE 
SWPPP.  

7.1.11. TRAINED CERTIFIED INSPECTORS SHALL COMPLETE INSPECTION DOCUMENTATION TO THE 
BEST OF THEIR ABILITY. FALSIFYING INSPECTION RECORDS OR OTHER DOCUMENTATION OR 
FAILURE TO COMPLETE INSPECTION DOCUMENTATION SHALL RESULT IN A VIOLATION OF 
THIS PERMIT AND ANY OTHER APPLICABLE ACTS OR RULES. (3.8.5.2.h) 

7.2. DULY AUTHORIZED REPRESENTATIVE (7.7.3) 

THE PROJECT SUPERVISOR/CONTRACTOR MAY DELEGATE AN INDIVIDUAL AND/OR CONSULTANT TO 
SIGN EPSC INSPECTIONS REPORTS. FOR SATISFYING SIGNATORY REQUIREMENTS FOR EPSC 
INSPECTION REPORTS, THE PROJECT SUPERVISOR/CONTRACTOR AND NEWLY AUTHORIZED INDIVIDUAL 
ACCEPTING RESPONSIBILITY MUST SUBMIT WRITTEN AUTHORIZATION TO THE LOCAL TDEC EFO. 

7.3. MAINTENANCE PRACTICES (3.5.3.1 AND 3.5.7) 

7.3.1. ALL CONTROLS WILL BE MAINTAINED IN GOOD AND EFFECTIVE OPERATING ORDER. 
NECESSARY REPAIRS OR MAINTENANCE WILL BE ACCOMPLISHED BEFORE THE NEXT 
STORM EVENT AND IN NO CASE MORE THAN 7 DAYS AFTER THE NEED IS IDENTIFIED.  IN A 
CASE WHERE THE ACTIVITY IS DEEMED IMPRACTICABLE, ANY SUCH CONDITIONS WILL BE 
DOCUMENTED (3.5.8.2.e). 

7.3.2.  ALL CONTROLS WILL BE MAINTAINED IN ACCORDANCE WITH STANDARD DRAWINGS AND 
GOOD ENGINEERING PRACTICES. (3.5.3.1.b)  

7.3.3.  SEDIMENT WILL BE REMOVED FROM SEDIMENT TRAPS, SILT FENCE, SEDIMENT BASINS, AND 
OTHER CONTROLS WHEN THE DESIGN CAPACITY HAS BEEN REDUCED BY 50%. (3.5.3.1.e) 

7.3.4. CHECK DAMS WILL BE INSPECTED FOR STABILITY. SEDIMENT WILL BE REMOVED WHEN 
DEPTH REACHES ONE-HALF (½) THE HEIGHT OF THE DAM. 

7.3.5.  LITTER, CONSTRUCTION DEBRIS, AND CONSTRUCTION CHEMICALS EXPOSED TO 
STORMWATER WILL BE PICKED UP AND REMOVED FROM STORMWATER EXPOSURE PRIOR 
TO ANTICIPATED STORM EVENTS OR BEFORE BEING CARRIED OFF OF THE SITE BY WIND, OR 
OTHERWISE PREVENTED FROM BECOMING A POLLUTANT SOURCE FOR STORMWATER 
DISCHARGES.  AFTER USE, MATERIALS USED FOR EROSION CONTROL WILL BE REMOVED. 
(3.5.3.1.f) 

7.3.6.  ALL SEEDED AREAS WILL BE CHECKED FOR BARE SPOTS, EROSION WASHOUTS, AND 
VIGOROUS GROWTH FREE OF SIGNIFICANT WEED INFESTATIONS.   

7.3.7.  THE PROJECT SUPERVISOR OR THEIR DESIGNEE AND THE CONTRACTOR’S SITE 
SUPERINTENDENT ARE RESPONSIBLE FOR INSPECTIONS. MAINTENANCE AND REPAIR 
ACTIVITIES ARE THE RESPONSIBILITY OF THE CONTRACTOR. THE PROJECT SUPERVISOR OR 
THEIR DESIGNEE WILL COMPLETE THE INSPECTION REPORTS AND DISTRIBUTE COPIES PER 
THE CONTRACT.  

 

8. SITE ASSESSMENTS (3.1.2)QUALITY ASSURANCE SITE ASSESSMENTS OF EROSION PREVENTION AND 
SEDIMENT CONTROLS REQUIRED: 

 YES       NO  

9. STORMWATER MANAGEMENT (3.5.4)STORMWATER MANAGEMENT WILL BE HANDLED BY TEMPORARY 
CONTROLS OUTLINED IN THIS SWPPP AND ANY PERMANENT CONTROLS NEEDED TO MEET PERMANENT 
STORMWATER MANAGEMENT NEEDS IN THE POST CONSTRUCTION PERIOD.  PERMANENT CONTROLS 
WILL BE SHOWN ON THE PLANS AND NOTED AS PERMANENT.   

9.2. DESCRIBE ANY SPECIFIC POST-CONSTRUCTION MEASURES THAT WILL CONTROL VELOCITY, 
POLLUTANTS, AND/OR EROSION (3.5.1.f, 3.5.4): BIORETENTION BASIN, DETENTION POND. 

9.3. OTHER ITEMS NEEDING CONTROL (3.5.5) 

9.3.1. CONSTRUCTION MATERIALS  

THE FOLLOWING MATERIALS OR SUBSTANCES ARE EXPECTED TO BE PRESENT ON THE SITE 
DURING THE CONSTRUCTION PERIOD. (CHECK ALL THAT APPLY). 

9.3.1.1.1. LUMBER, GUARDRAIL, TRAFFIC CONTROL DEVICES 

9.3.1.1.2.  CONCRETE WASHOUT 

9.3.1.1.3.  MINERAL AGGREGATES, ASPHALT 

9.3.1.1.4.  EARTH 

9.3.1.1.5.  LIQUID TRAFFIC STRIPING MATERIALS, PAINT 

9.3.1.1.6.  ROCK 

9.3.1.1.7.  CURING COMPOUND 

9.3.1.1.8.  EXPLOSIVES 

9.3.1.1.9.  OTHER       

THESE MATERIALS WILL BE HANDLED AS NOTED IN THIS SWPPP. 

9.3.2. WASTE MATERIALS (3.5.5.b) 

WASTE MATERIAL (EARTH, ROCK, ASPHALT, CONCRETE, ETC.) NOT REQUIRED FOR THE 
CONSTRUCTION OF THE PROJECT WILL BE DISPOSED OF BY THE CONTRACTOR.  THE 
CONTRACTOR WILL OBTAIN ANY AND ALL NECESSARY PERMITS INCLUDING, BUT NOT LIMITED TO 
NPDES, AQUATIC RESOURCES ALTERATION PERMIT(S) CORPS OF ENGINEERS SECTION 404 
PERMITS, AND TVA SECTION 26A PERMITS TO DISPOSE OF WASTE MATERIALS. 

9.3.3. HAZARDOUS WASTE (3.5.5.c) (7.9) 

ALL HAZARDOUS WASTE MATERIALS WILL BE DISPOSED OF IN A MANNER WHICH IS COMPLIANT 
WITH LOCAL OR STATE REGULATIONS.  SITE PERSONNEL WILL BE INSTRUCTED IN THESE 
PRACTICES, AND THE INDIVIDUAL DESIGNATED AS THE CONTRACTOR’S ON-SITE REPRESENTATIVE 
WILL BE RESPONSIBLE FOR SEEING THAT THESE PRACTICES ARE FOLLOWED. THE CONTRACTOR 
WILL OBTAIN ANY AND ALL NECESSARY PERMITS TO DISPOSE OF HAZARDOUS MATERIAL.   

9.3.4. SANITARY WASTE (3.5.5.b) 

PORTABLE SANITARY FACILITIES WILL BE PROVIDED ON ALL CONSTRUCTION SITES. SANITARY 
WASTE WILL BE COLLECTED FROM THE PORTABLE UNITS IN A TIMELY MANNER BY A LICENSED 
WASTE MANAGEMENT CONTRACTOR OR AS REQUIRED BY ANY LOCAL REGULATIONS. THE 
CONTRACTOR WILL OBTAIN ANY AND ALL NECESSARY PERMITS TO DISPOSE OF SANITARY WASTE. 

9.3.5. OTHER MATERIALS 

THE FOLLOWING MATERIALS OR SUBSTANCES ARE EXPECTED TO BE PRESENT ON THE SITE 
DURING THE CONSTRUCTION PERIOD. (CHECK ALL THAT APPLY).  

9.3.5.1.  FERTILIZERS AND LIME 

9.3.5.2.  PESTICIDES AND/OR HERBICIDES 
9.3.5.3.  DIESEL AND GASOLINE 
9.3.5.4.  MACHINERY LUBRICANTS (OIL AND GREASE) 

THESE MATERIALS WILL BE HANDLED AS NOTED IN THIS SWPPP. 

 

10.  NON-STORMWATER DISCHARGES (3.5.9) 

THE FOLLOWING NON-STORMWATER DISCHARGES ARE ANTICIPATED DURING THE COURSE OF THIS PROJECT 
(CHECK ALL THAT APPLY): 

10.1.1.   DEWATERING OF WORK AREAS OF COLLECTED STORMWATER AND GROUND WATER 

10.1.2.  WATERS USED TO WASH VEHICLES (OF DUST AND SOIL) WHERE DETERGENTS ARE NOT USED 

AND DETENTION AND/OR FILTERING IS   PROVIDED BEFORE THE WATER LEAVES SITE 

10.1.3.  WATER USED TO CONTROL DUST (3.5.3.1.n) 

10.1.4.  POTABLE WATER SOURCES INCLUDING WATERLINE FLUSHINGS FROM WHICH CHLORINE HAS 

BEEN REMOVED TO THE MAXIMUM EXTENT PRACTICABLE 

10.1.5.  UNCONTAMINATED GROUNDWATER OR SPRING WATER 

10.1.6.  FOUNDATION OR FOOTING DRAINS WHERE FLOWS ARE NOT CONTAMINATED WITH 

POLLUTANTS 

10.1.7.  OTHER:       
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10.2. ALL ALLOWABLE NON-STORMWATER DISCHARGES WILL BE DIRECTED TO STABLE DISCHARGE 
STRUCTURES PRIOR TO LEAVING THE SITE.  FILTERING OR CHEMICAL TREATMENT MAY BE NECESSARY 
PRIOR TO DISCHARGE. 

10.3. THE DESIGN OF ALL IMPACTED EPSC MEASURES RECEIVING FLOW FROM ALLOWABLE NON-
STORMWATER DISCHARGES MUST BE DESIGNED TO HANDLE THE VOLUME OF THE NON-STORMWATER 
COMPONENT. 

10.4. WASH DOWN OR WASTE DISCHARGE OF CONCRETE TRUCKS WILL NOT BE PERMITTED ON-SITE UNLESS 
PROPER SETTLEMENT AREAS HAVE BEEN PROVIDED IN ACCORDANCE WITH BOTH STATE AND 
FEDERAL REGULATIONS.   

10.5. ARE ANY DISCHARGES ASSOCIATED WITH INDUSTRIAL (NON-CONSTRUCTION STORMWATER) ACTIVITY 
EXPECTED (3.5.1.h)?  

YES       NO    

 IF YES, SPECIFY THE LOCATION OF THE ACTIVITY AND ITS PERMIT NUMBER.       

 

11. SPILL PREVENTION, MANAGEMENT AND NOTIFICATION (3.5.5.c, 5.1) 

11.1. SPILL PREVENTION (3.5.5.c)MATERIAL MANAGEMENT HOUSEKEEPING 
ONLY PRODUCTS NEEDED WILL BE STORED ON-SITE BY THE CONTRACTOR.  EXCEPT FOR 
BULK MATERIALS THE CONTRACTOR WILL STORE ALL MATERIALS UNDER COVER AND IN 
APPROPRIATE CONTAINERS.  PRODUCTS MUST BE STORED IN ORIGINAL CONTAINERS AND 
LABELED.  MATERIAL MIXING WILL BE CONDUCTED IN ACCORDANCE WITH THE 
MANUFACTURER’S RECOMMENDATIONS.  WHEN POSSIBLE, ALL PRODUCTS WILL BE USED 
COMPLETELY BEFORE PROPERLY DISPOSING OF THE CONTAINER OFF SITE. THE 
MANUFACTURER’S DIRECTIONS FOR DISPOSAL OF MATERIALS AND CONTAINERS WILL BE 
FOLLOWED.  THE CONTRACTOR’S SITE SUPERINTENDENT WILL INSPECT MATERIALS 
STORAGE AREAS REGULARLY TO ENSURE PROPER USE AND DISPOSAL.  DUST 
GENERATED WILL BE CONTROLLED IN AN ENVIRONMENTALLY SAFE MANNER.  
VEGETATION AREAS NOT ESSENTIAL TO THE CONSTRUCTION PROJECT WILL BE 
PRESERVED AND MAINTAINED AS NOTED ON THE PLANS. 

11.1.1.2 HAZARDOUS MATERIALS  
PRODUCTS WILL BE KEPT IN ORIGINAL CONTAINERS UNLESS THE CONTAINER IS NOT 
RESEALABLE.  ORIGINAL LABELS AND MATERIAL SAFETY DATA SHEETS WILL BE RETAINED 
IN A SAFE PLACE TO RELAY IMPORTANT PRODUCT INFORMATION.  IF SURPLUS PRODUCT 
MUST BE DISPOSED OF, MANUFACTURER’S LABEL DIRECTIONS FOR DISPOSAL WILL BE 
FOLLOWED.  MAINTENANCE AND REPAIR OF ALL EQUIPMENT AND VEHICLES INVOLVING OIL 
CHANGES, HYDRAULIC SYSTEM DRAIN DOWN, DE-GREASING OPERATIONS, FUEL TANK 
DRAIN DOWN AND REMOVAL, AND OTHER ACTIVITIES WHICH MAY RESULT IN THE 
ACCIDENTAL  
RELEASE OF CONTAMINANTS WILL BE CONDUCTED ON AN IMPERVIOUS SURFACE AND 
UNDER COVER DURING WET WEATHER TO PREVENT THE RELEASE OF CONTAMINANTS 
ONTO THE GROUND.  WHEEL WASH WATER WILL BE COLLECTED AND ALLOWED TO SETTLE 
OUT SUSPENDED SOLIDS PRIOR TO DISCHARGE.  WHEEL WASH WATER WILL NOT BE 
DISCHARGED DIRECTLY INTO ANY STORMWATER SYSTEM OR STORMWATER TREATMENT 
SYSTEM.  POTENTIAL PH-MODIFYING MATERIALS SUCH AS:  BULK CEMENT, CEMENT KILN 
DUST, FLY ASH, NEW CONCRETE WASHINGS AND CURING WATERS, CONCRETE PUMPING, 
AND MIXER WASHOUT WATERS WILL BE COLLECTED ON SITE AND MANAGED TO PREVENT 
CONTAMINATION OF STORMWATER RUNOFF. 

11.1.1.3 PRODUCT SPECIFIC PRACTICES  
11.1.1.3.1 PETROLEUM PRODUCTS: ALL ON-SITE VEHICLES WILL BE MONITORED FOR LEAKS 

AN RECEIVE REGULAR PREVENTIVE MAINTENANCE TO REDUCE THE CHANCE OF 
LEAKAGE.  PETROLEUM PRODUCTS WILL BE STORED IN TIGHTLY SEALED 
CONTAINERS WHICH ARE CLEARLY LABELED 

11.1.1.3.2 FERTILIZERS: FERTILIZERS WILL BE APPLIED ONLY IN THE AMOUNTS SPECIFIED BY 
THE MANUFACTURER.  ONCE APPLIED, FERTILIZERS WILL BE WORKED INTO THE 
SOIL TO LIMIT THE EXPOSURE TO STORMWATER. FERTILIZERS WILL BE STORED IN 
AN ENCLOSED AREA UNDER COVER. THE CONTENTS OF PARTIALLY USED 
FERTILIZER BAGS WILL BE TRANSFERRED TO SEALABLE CONTAINERS TO AVOID 
SPILLS. 

11.1.1.3.3 PAINTS: ALL CONTAINERS WILL BE TIGHTLY SEALED AND STORED WHEN NOT 
REQUIRED FOR USE.  THE EXCESS WILL BE DISPOSED OF ACCORDING TO THE 
MANUFACTURER’S INSTRUCTIONS AND APPLICABLE STATE AND LOCAL 
REGULATIONS. 

11.1.1.3.4 CONCRETE TRUCKS: CONTRACTORS WILL PROVIDE DESIGNATED TRUCK WASHOUT 
AREAS ON THE SITE.  THESE AREAS MUST BE SELF CONTAINED AND NOT 
CONNECTED TO ANY STORMWATER OUTLET OF THE SITE.  UPON COMPLETION OF 
CONSTRUCTION WASHOUT AREAS WILL BE PROPERLY STABILIZED. 

 
 

11.2 SPILL MANAGEMENT 
11.2.1 IN ADDITION TO THE PREVIOUS HOUSEKEEPING AND MANAGEMENT PRACTICES, THE 

FOLLOWING PRACTICES WILL BE FOLLOWED FOR SPILL PREVENTION AND CLEANUP IF 
NECESSARY. 

11.2.2 FOR ALL HAZARDOUS MATERIALS STORED ON SITE, THE MANUFACTURER’S RECOMMENDED 
METHODS FOR SPILL CLEAN UP WILL BE CLEARLY POSTED.  SITE PERSONNEL WILL BE MADE 
AWARE OF THE PROCEDURES AND THE LOCATIONS OF THE INFORMATION AND CLEANUP 
SUPPLIES. 

11.2.3 APPROPRIATE CLEANUP MATERIALS AND EQUIPMENT WILL BE MAINTAINED BY THE 
CONTRACTOR IN THE MATERIALS STORAGE AREA ON-SITE AND UNDER COVER.  AS 
APPROPRIATE, EQUIPMENT AND MATERIALS MAY INCLUDE ITEMS SUCH AS BOOMS, DUST 
PANS, MOPS, RAGS, GLOVES, GOGGLES, KITTY LITTER, SAND, SAWDUST, AND PLASTIC AND 
METAL TRASH CONTAINERS SPECIFICALLY FOR CLEAN UP PURPOSES. 

11.2.4 ALL SPILLS WILL BE CLEANED IMMEDIATELY AFTER DISCOVERY AND THE MATERIALS 
DISPOSED OF PROPERLY.  THE SPILL AREA WILL BE KEPT WELL VENTILATED AND PERSONNEL 
WILL WEAR APPROPRIATE PROTECTIVE CLOTHING TO PREVENT INJURY FROM CONTACT WITH 
A HAZARDOUS SUBSTANCE. 

11.2.5 THE CONTRACTOR’S SITE SUPERINTENDENT WILL BE THE SPILL PREVENTION AND CLEANUP 
COORDINATOR.  THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT THE SITE 
SUPERINTENDENT HAS HAD APPROPRIATE TRAINING FOR HAZARDOUS MATERIALS HANDLING, 
SPILL MANAGEMENT, AND CLEANUP.   

11.2.6 IF SPILLS REPRESENT AN IMMINENT THREAT OF ESCAPING THE SITE AND ENTERING 
RECEIVING WATERS, PERSONNEL WILL RESPOND IMMEDIATELY TO CONTAIN THE RELEASE 
AND NOTIFY THE SUPERINTENDENT AFTER THE SITUATION HAS BEEN STABILIZED. 

11.2.7 IF OIL SHEEN IS OBSERVED ON SURFACE WATER (E.G. SETTLING PONDS, DETENTION PONDS, 
SWALES), ACTION WILL BE TAKEN IMMEDIATELY TO REMOVE THE MATERIAL CAUSING THE 
SHEEN.  THE CONTRACTOR WILL USE APPROPRIATE MATERIALS TO CONTAIN AND ABSORB 
THE SPILL.  THE SOURCE OF THE OIL SHEEN WILL ALSO BE IDENTIFIED AND REMOVED OR 
REPAIRED AS NECESSARY TO PREVENT FURTHER RELEASES.   

11.2.8 IF A SPILL OCCURS THE CONTRACTOR WILL BE RESPONSIBLE FOR COMPLETING THE SPILL 
REPORTING FORM. 

11.2.9 SPILL RESPONSE EQUIPMENT WILL BE INSPECTED AND MAINTAINED BY THE CONTRACTOR AS 
NECESSARY TO REPLACE ANY MATERIALS USED IN SPILL RESPONSE ACTIVITIES.  

11.3 SPILL NOTIFICATION (5.1) 
       WHERE A RELEASE CONTAINING A HAZARDOUS SUBSTANCE IN AN AMOUNT EQUAL TO OR IN  
       EXCESS OF A REPORTABLE QUANTITY ESTABLISHED UNDER EITHER 40 CFR 117 OR 40 CFR 302 
      OCCURS DURING A 24 HOUR PERIOD: 

11.3.1 A WRITTEN DESCRIPTION OF THE RELEASE, DATE OF RELEASE AND  
11.3.2 CIRCUMSTANCES LEADING TO THE RELEASE, WHAT ACTIONS WERE TAKEN TO MITIGATE 

EFFECTS OF THE RELEASE, AND STEPS TAKEN TO MINIMIZE THE CHANCE OF FUTURE 
OCCURRENCES WILL BE SUBMITTED TO THE APPROPRIATE TDEC ENVIRONMENTAL FIELD 
OFFICE WITHIN 14 DAYS OF KNOWLEDGE OF THE RELEASE. 

11.3.3 THE SWPPP MUST BE MODIFIED WITHIN 14 DAYS OF KNOWLEDGE OF THE RELEASE PROVIDING 
A DESCRIPTION OF THE RELEASE, CIRCUMSTANCES LEADING TO THE RELEASE, AND THE DATE 
OF RELEASE.  THE SWPPP WILL BE REVIEWED AND MODIFIED AS NECESSARY TO IDENTIFY 
MEASURES TO PREVENT THE REOCCURRENCE OF SUCH RELEASES AND TO RESPOND TO 
SUCH RELEASES. 

 

12. RECORD-KEEPING 

12.1. REQUIRED RECORDS 

CONTRACTOR OR THEIR DESIGNEE WILL MAINTAIN AT THE SITE THE FOLLOWING RECORDS OF 
CONSTRUCTION ACTIVITIES (3.5.3.1.m) (6.2.1): 

12.1.1. THE DATES WHEN MAJOR GRADING ACTIVITIES OCCUR 

12.1.2. THE DATES WHEN CONSTRUCTION ACTIVITIES TEMPORARILY OR PERMANENTLY CEASE ON A 
PORTION OF THE SITE 

12.1.3. THE DATES WHEN STABILIZATION MEASURES ARE INITIATED 

12.1.4. RECORDS OF TWICE WEEKLY EPSC INSPECTION REPORTS AND CORRECTIVE MEASURES  

12.1.5. RECORDS OF QUALITY ASSURANCE SITE ASSESSMENTS 

12.1.6. COPY OF SITE EPSC INSPECTOR’S TDEC LEVEL 1 CERTIFICATIONR 

12.1.7. AINFALL MONITORING PLAN (3.5.3.1.o)EQUIPMENT 

AT A MINIMUM, THE CONTRACTOR WILL INSTALL A FENCE POST TYPE RAIN GAUGE TO 
MEASURE RAINFALL.  THE STANDARD FENCE POST RAIN GAUGE WILL BE A WEDGE-
SHAPED GAUGE THAT MEASURES UP TO 6 INCHES OF RAINFALL.  AN ENGLISH SCALE 
WILL BE PROVIDED ON ONE FACE, WITH A METRIC SCALE ON THE OTHER FACE.  
GRADUATION WILL BE PERMANENTLY MOLDED IN DURABLE WEATHER-RESISTANT 
PLASTIC.  THE MINIMUM GRADUATION WILL BE 0.01 INCH (OR 0.1MM).  AN ALUMINUM 

BRACKET WITH SCREWS MAY BE USED TO MOUNT THE GAUGE ON A WOODEN 
SUPPORT.   

12.1.3.2. LOCATION 

THE RAIN GAUGE WILL BE LOCATED AT THE PROJECT SITE, IN AN OPEN AREA SUCH 
THAT THE MEASUREMENT WILL NOT BE INFLUENCED BY OUTSIDE FACTORS (I.E. 
OVERHANGS, GUTTER, TREES, ETC).  ALTERNATIVELY, A REFERENCE SITE MAY BE 
USED. A REFERENCE SITE IS THE DOCUMENTATION FROM THE CLOSEST GAUGE WITHIN 
PROXIMITY OF THE PROJECT FROM A RECOGNIZED SOURCE SUCH AS THE NOAA 
NATIONAL WEATHER SERVICE. 

12.1.3.3. METHODS 
12.1.3.3.1. RAINFALL MONITORING WILL BE INITIATED PRIOR TO CLEARING, GRUBBING, 

EXCAVATION, GRADING, CUTTING, OR FILLING, EXCEPT AS SUCH MINIMAL 
CLEARING MAY BE NECESSARY TO INSTALL A RAIN GAUGE IN AN OPEN AREA. 
THE RAIN GAUGE WILL BE CHECKED FOR OPERATIONAL SOUNDNESS DAILY 
(DURING NORMAL BUSINESS HOURS) IN WET TIMES AND WEEKLY IN DRY TIMES. 
GAUGES WILL BE REPAIRED OR REPLACED ON THE SAME DAY IF FOUND TO BE 
NON-OPERATIONAL OR MISSING. 

12.1.3.3.2. EACH RAIN GAUGE WILL BE READ (FOR DETAILED RECORDS OF RAINFALL) AND 
EMPTIED AFTER EVERY RAINFALL EVENT OCCURRING ON THE PROJECT SITE AT 
APPROXIMATELY THE SAME TIME OF THE DAY (DURING NORMAL BUSINESS 
HOURS).  DURING PERIODS OF DRY CONDITIONS, IT WILL NOT BE NECESSARY 
TO READ THE RAIN GAUGE EVERY DAY. IN LIEU OF THIS REQUIREMENT ON 
WEEKENDS AND ON STATE HOLIDAYS, THE RAIN GAUGES CAN BE EMPTIED THE 
NEXT BUSINESS DAY AND A REFERENCE SITE USED FOR A RECORD OF DAILY 
AMOUNT OF PRECIPITATION FOR THOSE DAYS. A REFERENCE SITE IS THE 
DOCUMENTATION FROM THE CLOSEST GAUGE WITHIN PROXIMITY OF THE 
PROJECT FROM A RECOGNIZED SOURCE SUCH AS THE NOAA NATIONAL 
WEATHER SERVICE. 

12.1.3.3.3. DETAILED RECORDS WILL BE RECORDED OF RAINFALL EVENTS INCLUDING 
DATES, AMOUNTS OF RAINFALL, AND THE APPROXIMATE DURATION (OR THE 
STARTING AND ENDING TIMES). 

12.1.3.3.4. IF, IN THE EVENT THAT THE RAINFALL EVENT IS STILL IN PROGRESS AT THE 
DAILY RECORDING TIME, THE GAUGE WILL BE EMPTIED AND THE RECORD WILL 
INDICATE THAT THE STORM EVENT WAS STILL IN PROGRESS. 

12.1.3.3.5. RAIN GAUGE INFORMATION (DETAILED RECORDS), INCLUDING THE LOCATION 
OF THE NEAREST OUTFALL, WILL BE RECORDED ON THE EPSC INSPECTION 
REPORT FORMS AT THE TIME OF MEASUREMENT. 

12.2. KEEPING PLANS CURRENT (3.4) 

CONTRACTOR OR THEIR DESIGNEE WILL MODIFY AND UPDATE THE SWPPP WHEN ANY OF THE 
FOLLOWING CONDITIONS APPLY: 

12.2.1. WHENEVER THERE IS A CHANGE IN THE SCOPE OF THE PROJECT THAT WOULD BE EXPECTED TO 
HAVE A SIGNIFICANT EFFECT ON THE DISCHARGE OF POLLUTANTS TO THE WATERS OF THE 
STATE AND WHICH HAS NOT OTHERWISE BEEN ADDRESSED IN THE SWPPP. 

12.2.2. WHENEVER THERE IS A CHANGE IN THE SCOPE OF THE PROJECT THAT WOULD BE EXPECTED TO 
HAVE A SIGNIFICANT EFFECT ON THE DISCHARGE OF POLLUTANTS TO THE WATERS OF THE 
STATE AND WHICH HAS NOT OTHERWISE BEEN ADDRESSED IN THE SWPPP.  

12.2.3. WHENEVER INSPECTIONS OR INVESTIGATIONS BY SITE OPERATORS, LOCAL, STATE, OR FEDERAL 
OFFICIALS INDICATE THE SWPPP IS PROVING INEFFECTIVE IN ELIMINATING OR SIGNIFICANTLY 
MINIMIZING POLLUTANTS FROM CONSTRUCTION ACTIVITY SOURCES, OR IS OTHERWISE NOT 
ACHIEVING THE GENERAL OBJECTIVES OF CONTROLLING POLLUTANTS IN STORMWATER 
DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITY; WHERE LOCAL, STATE, OR FEDERAL 
OFFICIALS DETERMINE THAT THE SWPPP IS INEFFECTIVE IN ELIMINATING OR SIGNIFICANTLY 
MINIMIZING POLLUTANT SOURCES, A COPY OF ANY CORRESPONDENCE TO THAT EFFECT MUST 
BE RETAINED IN THE SWPPP; 

12.2.4. WHEN ANY NEW OPERATOR AND/OR SUB-OPERATOR IS ASSIGNED OR RELIEVED OF THEIR 
RESPONSIBILITY TO IMPLEMENT A PORTION OF THE SWPPP.  

12.2.5. TO PREVENT A NEGATIVE IMPACT TO LEGALLY PROTECTED STATE OR FEDERALLY LISTED OR 
PROPOSED THREATENED OR ENDANGERED AQUATIC FAUNA. 

12.2.6. WHEN THERE IS A CHANGE IN CHEMICAL TREATMENT METHODS INCLUDING: USE OF DIFFERENT 
TREATMENT CHEMICALS, DIFFERENT DOSAGE OR APPLICATION RATES OR A DIFFERENT AREA OF 
APPLICATION NOT SPECIFIED ON THE EPSC PLANS; OR 

12.2.7. WHEN A TMDL IS DEVELOPED FOR THE RECEIVING WATERS FOR A POLLUTANT OF CONCERN 
(SILTATION AND/OR HABITAT ALTERATION) 

12.3. MAKING PLANS ACCESSIBLE 

12.3.1. CONTRACTOR   WILL RETAIN A COPY OF THIS SWPPP (INCLUDING A COPY OF THE 
“DOCUMENTATION AND PERMITS” BINDER AT THE CONSTRUCTION SITE (OR OTHER LOCATION 
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ACCESSIBLE TO TDEC AND THE PUBLIC) FROM THE DATE CONSTRUCTION COMMENCES TO THE 
DATE OF FINAL STABILIZATION. CONTRACTOR WILL HAVE A COPY OF THE SWPPP AVAILABLE AT 
THE LOCATION WHERE WORK IS OCCURRING ON-SITE FOR THE USE OF OPERATORS AND THOSE 
IDENTIFIED AS HAVING RESPONSIBILITIES UNDER THE SWPPP WHENEVER THEY ARE ON THE 
CONSTRUCTION SITE. (6.2) 

12.3.2. PRIOR TO THE INITIATION OF LAND DISTURBING ACTIVITIES AND UNTIL THE SITE HAS MET THE 
FINAL STABILIZATION CRITERIA, CONTRACTOR OR THEIR DESIGNEE WILL POST A NOTICE NEAR 
THE MAIN ENTRANCE OF THE CONSTRUCTION SITE WITH THE FOLLOWING INFORMATION (3.3.3) 
(6.2.1): 

12.3.2.1. A COPY OF THE NOTICE OF COVERAGE (NOC) WITH THE NPDES PERMIT NUMBER FOR THE 
PROJECT; WHITE HOUSE COMMUNITY CENTER 

12.3.2.2. THE INDIVIDUAL NAME, COMPANY NAME, E-MAIL ADDRESS (IF APPLICABLE) AND 
TELEPHONE NUMBER OF THE LOCAL PROJECT SITE OWNER AND OPERATOR 
CONTACT.  

12.3.2.3. A BRIEF DESCRIPTION OF THE PROJECT; AND 

12.3.2.4. THE LOCATION OF THE SWPPP.  

12.3.3. ALL INFORMATION DESCRIBED IN SECTION 10.3.2 MUST BE MAINTAINED IN LEGIBLE CONDITION. IF 
POSTING THIS INFORMATION NEAR A MAIN ENTRANCE IS INFEASIBLE DUE TO SAFETY CONCERNS, 
THE NOTICE SHALL BE POSTED IN A LOCAL BUILDING. THE NOTICE MUST BE PLACED IN A 
PUBLICLY ACCESSIBLE LOCATION WHERE CONSTRUCTION IS ACTIVELY UNDERWAY AND MOVED 
AS NECESSARY. NOTICE OF TERMINATION (8.0) 

12.4.1. WHEN ALL STORMWATER DISCHARGES FROM CONSTRUCTION ACTIVITIES THAT ARE 
AUTHORIZED BY THE PERMIT ARE ELIMINATED BY FINAL STABILIZATION, CONTRACTOR WILL 
SUBMIT A NOTICE OF TERMINATION (NOT) THAT IS SIGNED IN ACCORDANCE WITH THE PERMIT TO 
THE LOCAL ENVIRONMENTAL FIELD OFFICE. 

12.4.2.  FOR THE PURPOSES OF THE CERTIFICATION REQUIRED BY THE NOT, THE ELIMINATION OF 
STORMWATER DISCHARGES ASSOCIATED WITH THE CONSTRUCTION ACTIVITY MEANS THE 
FOLLOWING: 

12.4.2.1. ALL EARTH-DISTURBING ACTIVITIES ON THE SITE ARE COMPLETED AND   ALL DISTURBED 
SOILS AT THE PORTION OF THE CONSTRUCTION SITE WHERE THE OPERATOR HAD 
CONTROL HAVE BEEN FINALLY STABILIZED; AND 

12.4.2.2. ALL CONSTRUCTION MATERIALS, WASTE AND WASTE HANDLING DEVICES, AND ALL 
EQUIPMENT, AND VEHICLES THAT WERE USED DURING CONSTRUCTION HAVE BEEN 
REMOVED AND PROPERLY DISPOSED; AND 

12.4.2.3. ALL STORMWATER CONTROLS THAT WERE INSTALLED AND MAINTAINED DURING 
CONSTRUCTION, EXCEPT THOSE THAT ARE INTENDED FOR LONG-TERM USE FOLLOWING 
TERMINATION OF PERMIT COVERAGE, HAVE BEEN REMOVED; AND 

12.4.2.4. ALL POTENTIAL POLLUTANTS AND POLLUTANT GENERATING ACTIVITIES ASSOCIATED WITH 
CONSTRUCTION HAVE BEEN REMOVED; AND 

12.4.2.5. THE PERMITTEE HAS IDENTIFIED WHO IS RESPONSIBLE FOR ONGOING MAINTENANCE OF 
ANY STORMWATER CONTROLS LEFT ON THE SITE FOR LONG-TERM USE FOLLOWING 
TERMINATION OF PERMIT COVERAGE; AND  

12.4.2.6. TEMPORARY EPSC MEASURES HAVE BEEN OR WILL BE REMOVED AT AN APPROPRIATE 
TIME TO ENSURE FINAL STABILIZATION IS MAINTAINED; AND  

12.4.2.7. ALL STORMWATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITIES FROM 
THE IDENTIFIED SITE THAT ARE AUTHORIZED BY A NPDES GENERAL PERMIT HAVE 
OTHERWISE BEEN ELIMINATED FROM THE PORTION OF THE CONSTRUCTION SITE WHERE 
THE OPERATOR HAD CONTROL. 

 

12.5. RETENTION OF RECORDS (6.2) 

THE PERMITTEE WILL RETAIN COPIES OF THE SWPPP, ALL REPORTS REQUIRED BY THE PERMIT, AND 
RECORDS OF ALL DATA USED TO COMPLETE THE NOTICE OF INTENT FOR THE PROJECT FOR A PERIOD 
OF AT LEAST THREE (3) YEARS FROM THE DATE THE NOT WAS FILED.  

 

 

 

 

 

 

 

 

 

 

13. ENVIRONMENTAL PERMITS (9.0) 

 LIST ALL ENVIRONMENTAL PERMITS AND EXPIRATION DATES FOR PROJECT  

 

 

ENVIRONMENTAL PERMITS 

PERMIT YES OR NO 
PERMIT 

OR TRACKING NO. 

EXPIRATION 
DATE* 

TDEC ARAP NO        

CORPS OF 
ENGINEERS 

(COE) 
NO             

TVA 26A NO             

TDEC CGP YES PENDING       

OTHER: 

 
N/A             
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DETAIL #5 - OUTLET PROTECTION DETAIL #6 - TREE PROTECTION
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951


alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 19, Sep 10, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 31, 2019—Nov 
2, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

MaB Maury silt loam, 2 to 7 percent 
slopes

0.1 2.7%

MmD Mimosa silt loam, 12 to 25 
percent slopes

3.5 90.1%

MrD Mimosa-Rock outcrop complex, 
5 to 20 percent slopes

0.3 7.2%

Totals for Area of Interest 3.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 

Custom Soil Resource Report
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Davidson County, Tennessee

MaB—Maury silt loam, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: kknn
Elevation: 390 to 820 feet
Mean annual precipitation: 39 to 57 inches
Mean annual air temperature: 48 to 70 degrees F
Frost-free period: 190 to 205 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Maury and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Maury

Setting
Landform: Hillslopes
Landform position (three-dimensional): Crest
Parent material: Loess over clayey residuum and/or alluvium derived from 

limestone

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 24 inches: silty clay loam
H3 - 24 to 65 inches: silty clay

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Hydric soil rating: No

MmD—Mimosa silt loam, 12 to 25 percent slopes

Map Unit Setting
National map unit symbol: kkns
Elevation: 500 to 1,100 feet

Custom Soil Resource Report
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Mean annual precipitation: 48 to 54 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 205 days
Farmland classification: Not prime farmland

Map Unit Composition
Mimosa and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mimosa

Setting
Landform: Hillslopes
Landform position (three-dimensional): Side slope
Parent material: Clayey residuum weathered from limestone

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 14 inches: silty clay
H3 - 14 to 55 inches: clay
R - 55 to 65 inches: bedrock

Properties and qualities
Slope: 12 to 25 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

MrD—Mimosa-Rock outcrop complex, 5 to 20 percent slopes

Map Unit Setting
National map unit symbol: 2v58p
Elevation: 220 to 1,250 feet
Mean annual precipitation: 48 to 58 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 230 days
Farmland classification: Not prime farmland

Map Unit Composition
Mimosa and similar soils: 75 percent
Rock outcrop: 15 percent

Custom Soil Resource Report
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Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mimosa

Setting
Landform: Escarpments
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Clayey residuum weathered from limestone

Typical profile
Ap - 0 to 6 inches: silt loam
Bt - 6 to 50 inches: clay
C - 50 to 55 inches: clay
R - 55 to 65 inches: bedrock

Properties and qualities
Slope: 5 to 20 percent
Depth to restrictive feature: 39 to 59 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Rock Outcrop

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Gladdice
Percent of map unit: 4 percent
Landform: Escarpments
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ashwood
Percent of map unit: 3 percent

Custom Soil Resource Report
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Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Barfield
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

14



Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 19, Sep 10, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 31, 2019—Nov 
2, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

MaB Maury silt loam, 2 to 7 
percent slopes

B 0.1 2.7%

MmD Mimosa silt loam, 12 to 
25 percent slopes

C 3.5 90.1%

MrD Mimosa-Rock outcrop 
complex, 5 to 20 
percent slopes

C 0.3 7.2%

Totals for Area of Interest 3.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION (TDEC) 

William R. Snodgrass Tennessee Tower, 312 Rosa L. Parks Avenue, 11th Floor
Nashville, Tennessee 37243 

1-888-891-TDEC (8332)

 

This form is required to be submitted when requesting termination of coverage from the CGP. The purpose of 
this form is to notify the TDEC that either all stormwater discharges associated with construction activity from 
the portion of the identified facility where you, as an operator, have ceased or have been eliminated; or you 
are no longer an operator at the construction site. Submission of this form shall in no way relieve the permittee 
of permit obligations required prior to submission of this form. Submit this form to the local DWR 
Environmental Field Office (EFO) address (see table below) or using MyTDEC Forms electronic submittal process. 
For more information, contact your local EFO at the toll-free number 1-888-891-8332 (TDEC). 

Site or Project 
Name: 

NPDES Tracking 
Number: TNR 

Street Address or Location:  County(ies):     

Name of Permittee Requesting Termination of Coverage:  

Permittee Contact Name: Title or Position: 

Mailing Address: City: State: Zip:  

Phone: E-mail:

Check the reason(s) for termination of permit coverage: (check only one) 
Primary permittee termination:  all requirements for termination under Permit Part 9.1.1. a) through c) 
have been met. This includes, but is not limited to, for areas the primary permittee has control all earth-
disturbing activities at the site are complete and permanent stabilization as defined in Part 10 of the 
CGP has been achieved. (attach photo documentation).   
When applicable, and you are a primary permittee seeking termination, list who is responsible for 
ongoing maintenance of stormwater controls left on the site subject for long-term use following 
termination of coverage:    
Secondary permittee termination:  all requirements for termination under Permit Part 9.2.1. have been 
met (no longer an operator at the construction site). 

CN-1175 (Rev. -21) RDA 2366 
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Certification and Signature: 
(must be signed by president, vice-president or equivalent ranking elected official) 

EFO Address EFO Street Address 

Memphis 8383 Wolf Lake Drive, Bartlett, 
TN 38133 Cookeville 1221 South Willow Ave., TN 

38506 

Jackson 1625 Hollywood Drive, TN 38305 Chattanooga 1301 Riverfront Parkway, Ste. 
206, TN 37402 

Nashville 711 R S Gass Boulevard, TN 
37243 Knoxville 3711 Middlebrook Pike, TN 

37921 

Columbia 1421 Hampshire Pike, TN 38401 Johnson City 2305 Silverdale Road, TN 
37601 

CN-1175 (Rev. -21) RDA 2366 

Permittee name (print or type): Signature: Date:   
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TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION (TDEC) 

William R. Snodgrass Tennessee Tower, 312 Rosa L. Parks Avenue, 11th Floor
Nashville, Tennessee 37243 

1-888-891-8332 (TDEC)

Best Management Practices (BMPs): 
Are the Erosion Prevention and Sediment Controls (EPSCs) functioning correctly? 
If �No,� describe below in Comment Section 

1. Are all applicable EPSCs installed and maintained per the SWPPP per the current phase? Yes No 

2. Are EPSCs functioning correctly at all disturbed areas/material storage areas? (permit section 
4.1.5) Yes No 

3. 
Are EPSCs functioning correctly at outfall/discharge points such that there is no objectionable 
color contrast in the receiving stream, and no other water quality impacts? (permit section 
5.3.2) Yes No 

4. Are EPSCs functioning correctly at ingress/egress points such that there is no evidence of track 
out? Yes No 

5. 
If applicable, have discharges from dewatering activities been managed by appropriate 
controls? (permit section 4.1.3) If �No,� describe below the measure to be implemented 
to address deficiencies. N/A Yes No 

6. 
If construction activity at any location on-site has temporarily/permanently ceased, 
was the area stabilized within 14 days? (permit section 3.5.3.2) If � � describe below 
each location and measures taken to stabilize the area(s). N/A Yes No 

7. 

Have pollution prevention measures been installed, implemented, and maintained to 
minimize the discharge of pollutants from wash waters, exposure of materials and 
discharges from spills and leaks per section 4.1.4? If �No,� describe below the measure 
to be implemented to address deficiencies. 

N/A Yes No 

Site or Project Name: NPDES Tracking Number: TNR  
Primary Permittee Name: Date of Inspection: 

Current approximate 
disturbed acreage: 

Has rainfall been 
checked/documented daily? 

Yes  No 

Name of Inspector: 

Current weather/ground 
conditions: 

Rainfall total since last 
inspection: 

Inspector�s TNEPSC  
Certification Number: 

Site Assessment 
Yes  No 

Assessor�s TN PE registration 
num er:     

Assessor�s TNEPSC Level II/CPESC number: 

Check the box if the following items are on-site: 
Notice of Coverage (NOC) 
Stormwater Pollution Prevention Plan (SWPPP) 
Weekly inspection documentation 
Site contact information 
Rain Gage 

Off-site Reference Rain Gage Location 

CN-1173 (Rev. -21)  RDA 2366 
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8. 
If a concrete washout facility is located on site, is it clearly identified on the project and 
maintained? If �No,� describe below the measures to be implemented to address 
deficiencies. N/A Yes No 

9. 
Have all previous deficiencies been addressed? If �No,� describe the remaining 
deficiencies in the Comments section. 

 Check if deficiencies/corrective measures have been reported on a previous form. 
N/A Yes No 

Comment Section. If the answer is �No� for any of the above, describe the problem and summarize corrective 
actions to be taken. Otherwise, describe any pertinent observations: 

Certification and Signature (must be signed by the certified inspector and the permittee per Sections 5.5.3.11 (g) 
and 8.7.2 of the CGP) 
I certify under penalty of law that this document and all attachments were prepared by me, or under my direction 
or supervision. The submitted information is to the best of my knowledge and belief, true, accurate, and complete. I 
am aware that there are significant penalties for submitting false information, including the possibility of fine and 
imprisonment. As specified in Tennessee Code Annotated Section 39-16-702(a)(4), this declaration is made under 
penalty of perjury. 
Inspector Name and Title : Signature: Date: 

Primary Permittee Name and Title: Signature: Date: 

CN-1173 (Rev. -21)  (Instructions on next page) RDA 2366 

Site or Project Name: NPDES Tracking Number: TNR
Primary Permittee Name: Date of Inspection: 



Page C-3  

a) a person with an valid certification from the �Fundamentals of Erosion Prevention and Sediment Control
Level I� course,

b) a licensed professional engineer or landscape architect,
c) a Certified Professional in Erosion and Sediment Control (CPESC), or
d) a person who has successfully completed the �Level II Design Principles for Erosion Prevention and

Sediment Control for Construction Sites� course.

RDA 2366 CN-1173 (Rev. -21)  
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Project Summary 

 

The owner of these three parcels proposes to construct 3 single family homes located at 5421, 
5425, 5429 Franklin Pike. The existing topography contains steep slopes ranging from 15 to 25 
percent and is primarily covered with trees. The proposed site will contain a 26’ wide entrance drive 
that each lot’s private driveway will connect to. Concrete driveway pads and retaining walls are also 
proposed on the sites.  All three lots will contain a Level 1 Bioretention Basin per Metro’s LID 
Manual. Impervious rooftop and concrete hardscape areas will be collected and treated on each Lot.  
80% TSS removal has been achieved for the site.  Bioretention basins have been oversized to handle 
the 2-100 year storm events as well.  The three basins work together to reduce the proposed 
stormwater flows to existing levels for the 2-100 year storm event.  

Existing and proposed drainage maps can be found in Appendix A. Appendix B provides water 
quality calculations. Appendix C provides the geotechnical and soils report of the site. The Hydraflow 
report can be found in Appendix D.  Appendix E contains roadside swale calculations. 

In order to incorporate the appropriate SF area of infiltration under each Bioretention Basin.  
An effective depth calculation was used in the Hydra flow modeling.  See Bioretention Calculation 
sheets for further clarification of volumes used. 
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APPENDIX B 



MWS LID Site Design Tool 1 of 1

Combined Sewer Overlay? NO

Pre or Post Development Worksheet? Post

Target Runoff Reduction Requirement = 80% See Section 7.2.1 in Metro SWMM Volume 1

1
% Total Vol captured From Cistern Design Tool

Percent Volume Reduction-Based Calculations

Structure ID
Structure 

ID

Subarea Description Code Acres Base Rv Code Acres Eff Rv1 Code Trtmt VR1 Eff Rv2 Code Trtmt VR2 Eff Rv3

Site GIP ID 
Number

Tv Multiplier Tv (cf)
Code Trtmt VR2 Eff Rv4

Site GIP ID 
Number

Tv Multiplier
Structure in 

Series Tv (cf)
Step 1 Step 1A

1 Imp. Into 5421 RG IA 0.11 0.95 IA 0.11 0.95 0 0.95 B1 0.6 0.38 1.10 417 0 0.38 0.00 - 98 98

2 Per. Into 5421 RG TC 0.08 0.20 TC 0.08 0.20 0 0.20 B1 0.6 0.08 1.10 64 0 0.08 0.00 - 79 79

3 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

4 Imp. Into 5425 RG IA 0.13 0.95 IA 0.13 0.95 0 0.95 B1 0.6 0.38 1.10 493 0 0.38 0.00 - 98 98

5 Per. Into 5425 RG TC 0.08 0.20 TC 0.08 0.20 0 0.20 B1 0.6 0.08 1.10 64 0 0.08 0.00 - 79 79

6 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

7 Imp. Into 5429 RG IA 0.12 0.95 IA 0.12 0.95 0 0.95 B1 0.6 0.38 1.10 455 0 0.38 0.00 - 98 98

8 Per. Into 5429 RG TC 0.03 0.20 TC 0.03 0.20 0 0.20 B1 0.6 0.08 1.10 24 0 0.08 0.00 - 79 79

9 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

10 Bypass Impervious IA 0.28 0.95 IA 0.28 0.95 0 0.95 0 0.95 0.00 - 0 0.95 0.00 - 98 98

11 Bypass Pervious FC 4 0.04 FC 4 0.04 0 0.04 0 0.04 0.00 - 0 0.04 0.00 - 73 73

12 Bypass Pervious TC 1.53 0.20 TC 1.53 0.20 0 0.20 0 0.20 0.00 - 0 0.20 0.00 - 79 79

13 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

14 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

15 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

16 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

17 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

18 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

47 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

76 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

105 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

134 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

162 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

191 0.00 0 0.00 0 0.00 0 0.00 0.00 - 0 0.00 0.00 - 0 0

Weighted Rv 0.175 Weighted Rv 0.175 Weighted Rv 0.175 Weighted Rv 0.139 0.139 77.1 77.1
Total Area= 6.36 1.11 Total Area= 6.36 1.11 1.11 0.88 0.88

82.5% % Removal 82.5% % Removal 82.5% % Removal 86.1% % Removal 86.1%

↑  THIS CELL WILL TURN GREEN WHEN TARGET RUNOFF REDUCTION MET  ↑

Project Name 5421, 5425, 5429 Franklin Pike MWS LID SITE DESIGN TOOL VERSION 11 - August 23, 2021
Parcel Identification # 7202004300
Engineer Preston Ayer

Capture Depth= inch
Cistern Capture=

Step 1: Lay out the site and divide it into sub-areas each of a 
specific land use type and Rv.

Step 1a: Change any basic land 
use types through reforesting, 
permeable pavement or green 
roofs - or through use of open 

space for a GIP.

Step 2: Treat impervious areas 
through the use of sheet flow

Step 3: Treat primarily impervious 
areas with structural GIPs either in 
series with Step 3 intrinsic GIPs or 

alone downstream from Steps 1 
and 2 land use.

 Size controls for Step 3 by assigning 
structure ID to each sub-area, combining 

sub-areas into one structure if appropriate.

Step 3a Treatment in Series 
Calculation - Place Structural GIPs 

in same row as upstream GIP 

Size controls for Step 3a in series by 
assigning a sequential structure ID to 

each area treated in series.

Step1 Basic Land Use Step 1a Modified LU Step 2 Intrinsic GIPs Step 3 Structural GIPs IA Capture Step 3a Structural GIPs in Series IA Capture

% Removal

Nominal Curve Number

Step 3 Tv 
Total

1,517
Final Tv 

Total
1,517

Instructions
1.  Input cells are in Green.
2.  Break Site Into Sub areas by single soils and land use type combinations. 
3.  Assign a code to each subarea and input the code into column C.  Descriptions can be entered in column B.
4.  Input the subarea drainage area in column D. 
5.  Input treatment credit code (Column F) for the first tier of treatments 
6.  Input additional treatment code as desired (Column I) for any subarea 
7.  Adjust until you reach 80% reduction or better (Cell N turns green if 80% reached).
8.  If 80% reduction is not reached and it has been decided that GIPs in series is an option use Step 3a to place GIPs in series .  
Their respective treatment volumes are calculated in column W. This volume is separate from GIPs upstream. 

22-270T Water Quality.xlsm 4/18/2023



Stone Voids = 40% Tv Required 418 cf
Soil Media Voids = 25% % Upsize 364%

Tv/Effective Depth = Surface Area Tv Provided 1523 cf

Ponding depth n=1.0 0.67 ft
3.5' of Stone = 756 ft3 Soil Media n=0.25 3 ft Surface Area

3' of Soil Media = 405 ft3 Stone Resevoir n=0.40 3.5 ft Required 148 sf
Provided 540 sf

1' of Ponding = 540 ft3 Effective Depth 2.82 ft
∑ = 1701 ft3

Stone Voids = 40% Tv Required 557 cf
Soil Media Voids = 25% % Upsize 338%

Tv/Effective Depth = Surface Area Tv Provided 1881 cf

Ponding depth n=1.0 0.67 ft
3' of Stone = 862 ft3 Soil Media n=0.25 3 ft Surface Area

3' of Soil Media = 539 ft3 Stone Resevoir n=0.40 3 ft Required 213 sf
Provided 718 sf

1' of Ponding = 718 ft3 Effective Depth 2.62 ft
∑ = 2119 ft3

Stone Voids = 40% Tv Required 479 cf
Soil Media Voids = 25% % Upsize 197%

Tv/Effective Depth = Surface Area Tv Provided 943 cf

Ponding depth n=1.0 0.67 ft
3' of Stone = 432 ft3 Soil Media n=0.25 3 ft Surface Area

3' of Soil Media = 270 ft3 Stone Resevoir n=0.40 3 ft Required 183 sf
Provided 360 sf

1' of Ponding = 360 ft3 Effective Depth 2.62 ft
∑ = 1062 ft3

400 SF Proposed Surface Area

Effective Depth - 5421 Bioretention

Effective Depth - 5425 Bioretention

Effective Depth - 5429 Bioretention

5421 Bioretention Storage Calculations

400 SF Proposed Surface Area

5425 Bioretention Storage Calculations

600 SF Proposed Surface Area

5429 Bioretention Storage Calculations
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April 5, 2023 

 
Mr. James Douglas.  
5421 Franklin Pike, LLC  
P.0. Box 5620  
Sevierville, TN  37864  

                                                                                          ECS Project No. 26:5677-A  
  
Reference:   Letter of Subsurface Exploration  

            5421 Franklin Pike  
5421 Franklin Pike  
Nashville, Tennessee  

             
Dear Mr. Douglas:  
  
As authorized by your acceptance of our proposal, (ECS Proposal No. 26:10717) dated March 21, 2023, 
ECS Southeast, LLP (ECS) has completed the subsurface exploration, laboratory testing, and geotechnical 
engineering analyses for the above-referenced project. Our services were performed in general 
accordance with our agreed to scope of work.  This letter has been prepared to provide additional 
information and should be considered an addendum to our initial report (ECS Report No. 26:5677) dated 
August 2, 2022. It should be noted that the structure layout as shown in the initial report and the 
Construction Plans prepared by SWS Engineering, Inc. dated April 21, 2022, are different and soils 
conditions may change. ECS recommends the foundation excavations be observed by the geotechnical 
engineer of record at the time of construction. 
 
SITE AND SUBSURFACE CONDITIONS 
 
Test Pits  
 
The site subsurface conditions were evaluated with eight (8) test pits at the approximate locations 
shown on the Exploration Location Diagram in the Appendix.  The quantity of test pits, locations, and 
excavation depths were determined in the field during this subsurface exploration.  
 
A surficial layer of topsoil was measured at approximately 6- to 12- inches thick at the test pit locations. 
Below the topsoil, native light brown LEAN and FAT CLAY (CL, CH) was encountered. This material was 
typically brown in color and contained varying amounts of sand and gravel. Test pit refusal in the vicinity 
of the structure and wall was encountered at approximate depths ranging from 2- to 3-feet below the 
ground surface.  The remaining test pits encountered refusal at approximate depths of 1 to 5 feet. 
 
Groundwater was not encountered in the test pits at the time of excavation. It is possible for perched 
water to exist within the depths explored during other times of the year depending upon climatic and 
rainfall conditions. Additionally, discontinuous zones of perched water may exist within the overburden 
materials. Variations in the location of the long-term water table may occur as a result of changes in 
precipitation, evaporation, surface water runoff, and other factors not immediately apparent at the time 
of this exploration. 
 



5421 Franklin Pike 
ECS Project No. 26:5677-A 
April 5, 2023 
Page 2 

 

 

Laboratory Testing Program  
 
A geotechnical engineer classified each soil sample on the basis of texture and plasticity in general 
accordance with the Unified Soil Classification System (USCS, ASTM D 2487). The group symbols for each 
soil type are indicated in parentheses following the soil descriptions on each boring log. A brief 
explanation of the USCS is included in the Appendix. The engineer grouped the various soil types into 
the major zones noted on the test pit logs. The stratification lines designating the interfaces between 
materials on the exploration records should be considered approximate; in situ, the transitions may be 
gradual. 
 
Representative soil samples were selected and tested in our laboratory to check field classifications and 
to determine pertinent index properties. The laboratory testing program included: 
 

• Natural moisture content determinations (ASTM D 2216) 

• Atterberg Limits tests (ASTM D 4318) 
 
The soil samples will be retained in our laboratory for a period of 60 days, after which, they will be 
discarded unless other instructions are received as to their disposition. The results of the laboratory 
testing is included in the Appendix. 
 
Laboratory index test results indicate the in-situ moisture content of the tested samples ranged from 
approximately 29 to 34 percent. 
 
An Atterberg Limits test performed on a select soil sample from Test Pit TP-07A indicated FAT CLAY (CH) 
with a Liquid Limit of 75 and a Plasticity Index of 52. The results have been included on the Laboratory 
Testing Summary in the Appendix. 
 

Infiltration Testing 
 
Two (2) drop rate tests were performed on March 13 and 14, 2023, in general conformance with 
recognized drop rate test procedures. To perform the test, an auger boring was extended to the depth 
shown in the table below, beneath the existing ground surface. Following completion of the auger 
boring, a 6-inch diameter casing was installed, generally flush with the bottom of the borehole. The 
casing was then filled with water to a depth of approximately 2 feet above the bottom of the hole and 
left to pre-soak for 24 hours. After the pre-soak period, approximately 2 feet of water was again added 
and the rate of water level drop was then observed for a 1 hour period. This procedure was then 
repeated three times over a total 4-hour period. A summary of the test results is presented in Table 1. 
 

Table 1 - In-Situ Drop Rate Test Results 

Boring 
No. 

Boring 
Depth (ft) 

USCS 
Classification 

Groundwater 
Observations 

During Drilling 
(ft) 

Average Drop 
Rate (inches per 

hour) 

Last Hour Drop 
Rate 

(inches per hour) 

I-1 8 CH - 4.5 3.6 

I-2 8 CH - 7.5 4.8 

 
While ECS is not aware of specific design infiltration rates desired for this project, we recommend an 
appropriate factor of safety be applied to the field results presented above. It is our experience that 
many times construction disturbance and compaction can reduce near surface pre-construction in-situ 
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infiltration rates. Please note that the “drop rate” reported above does not equate to an in-situ 
permeability.   
 
SLOPE ANALYSIS 

Based on the initial test pits and the test pits completed as part of this addendum and the proposed 
finish floor elevation and the wall elevations, the residential structure and wall will be founded on 
bedrock. Most of the wall excavations will extend into bedrock several feet. Therefore, the slope 
stability analysis was well above a factor of safety of 2.5.      
 
In general, compacted soil fill embankments on stiff undisturbed soils should be constructed no steeper 
than a ratio of 3.0 horizontal (H) to 1.0 vertical (V).  We recommend cut slopes not be steeper than a 
ratio of 3.0 (H) to 1.0 (V).  
 
Surface water runoff should be routed from flowing over the slope face.  For cut slopes, the area above 
the slope crest should be constructed with a reverse slope to reduce the likelihood of surface water 
runoff from flowing over the slope face.  Additionally, we recommend a drainage swale or other 
provisions be constructed near the crest of each cut slope to divert water away from the cut face. 
 
Material should not be stockpiled within 10 feet of the crest of cut or fill slopes.  In addition, both cut 
and fill slope faces should be protected from erosion using a vegetative cover.  Seed and mulch, or 
erosion matting with embedded seed, are options for developing a vegetative cover.   
 
CONCLUSIONS AND RECOMMENDATIONS 

Based on the test pit observations and laboratory test results, we offer the following conclusions and 
recommendations to help guide you in further decision making: 
 
Highly Plastic Soils – Highly-expansive and compressible FAT CLAY (CH) soils were encountered on-site 
during our exploration. It is our opinion that the on-site highly plastic FAT CLAY (CH) soils should not be 
utilized for the direct support of the proposed foundations or slab on grades and should only be re-used 
as engineered fill in deeper fill sections, i.e., greater than 4 feet below planned grades. If this material is 
encountered in cut sections, a minimum of a 2-foot cap of low plasticity clay should be placed above the 
highly plastic clay material.   

 
Rock Excavation – In general, the test pits encountered shallow bedrock in the upper approximate 1 to 5 
feet as indicated by the Test Pit Logs. Based on our understanding of the proposed excavations required 
at the site, the use of special excavation techniques (i.e., blasting or hoe-ramming) will be required for 
excavations beyond the depth of bucket refusal. 
 
Colluvial Soils – Colluvial soils were not encountered during our test pit exploration. However, if these 
soils are encountered during construction, ECS recommends removing these materials to the depth of 
stiff residual soils or bedrock within and 10 feet outside the planned construction limits and placing and 
compacting adequate structural fill. 

 
Site Retaining Walls – The retaining walls are expected to be founded on bedrock and most of the wall 
will be into bedrock. If MSE walls are going to be used as planned, the owner should expect overblasting 
to install grids. ECS recommends a cast in place (CIP) wall for this residence.   
 
Unlike below grade walls, site retaining walls are free to rotate at the top (not restrained).  For these 
walls the "Active" (ka) soil condition should be used along with a triangular distribution of earth 
pressures.  In addition, site retaining walls should be designed to withstand lateral earth pressures 



5421 Franklin Pike 
ECS Project No. 26:5677-A 
April 5, 2023 
Page 4 

 

 

exerted by the backfill and surcharge loads within the “Critical Soil Zone”.  The Critical Zone is defined as 
the area between the back of the retaining wall footing and an imaginary line projected upward and 
rearward at a 45-degree angle (see figure below).  
 
The lateral earth pressures developed behind site retaining walls are a function of the backfill soil type, 
backfill slope angle, and surcharge loads.  For the design of site retaining walls, we recommend the 
parameters provided below.     
 

Retaining Wall Backfill in the Critical Zone 

Soil Parameter 
Select Granular 

Fill 
No. 57 or No. 67 

Stone 

Coefficient of Active 
Earth Pressure (Ka) 

0.31 0.22 

Retained Soil Moist 
Unit Weight (γ) 

130 pcf 105 pcf 

Cohesion (C) 0 psf 0 psf 

Angle of Internal 
Friction (φ) 

32° 40° 

Friction Coefficient 
[Concrete on Soil] (μ) 

0.30 0.30 

Active Equivalent 
Fluid Pressure 

83H (psf) 72H (psf) 

 
Foundation Parameters 

Soil Parameter Estimated value 

Allowable Bearing Pressure (weathered bedrock) 5,000 psf 

Minimum Wall Embedment Below Grade 18 inches 

Coefficient of Passive Earth Pressure (Kp) (bedrock) 4.60 

Rock Unit Weight (γ) 145 pcf 

Cohesion (C)  0 psf 

Interface Friction Angle [Concrete on Rock] (φf) 40° 

Sliding Friction Coefficient [Concrete on Rock] (μ) 0.50 

Passive Equivalent Fluid Pressure 660H (psf) 

 
It is critical that the soils used for backfill of the retaining walls meet the soil parameters recommended 
above.  If the soils available do not meet those parameters, then ECS should be contacted to provide 
revised values, and to confirm that only adequate granular materials will be used for wall backfill.  
 
Care should be used to avoid the operation of heavy equipment to compact the wall backfill since it may 
overload and damage the wall.  In addition, such loads are not typically considered in the design of site 
retaining walls, and are not provided for in our recommendations. 
 
Wall Drainage: Retaining walls should be provided with a wall and foundation drainage system to 
relieve hydrostatic pressures which may develop behind the walls. This system should consist of 
weepholes through the wall and/or a 4-inch perforated, closed joint drain line located along the 
backside of the walls above the top of the footing. The drain line should be surrounded by a minimum of 
6 inches of AASHTO #57 Stone wrapped with an approved non-woven geotextile, such as Mirafi 140-N or 
equivalent.  Wall drains can consist of a 12-inch wide zone of free draining gravel, such as AASHTO #57 
Stone, employed directly behind the wall and separated from the soils beyond with a non-woven 
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geotextile. Alternatively, the wall drain can consist of an adequate geocomposite drainage board 
material.  The wall drain should be hydraulically connected to the foundation drain. 
 

Closing 
 

Our professional services have been performed, our findings obtained, and our conclusions prepared in 
accordance with generally accepted geotechnical engineering principles and practices. ECS is not 
responsible for the conclusions, opinions, or recommendations made by others based on these data. No 
third party is given the right to rely on this report without express written permission. We appreciate 
this opportunity to be of service to you during the design phase of this project.  
 
If you have any questions with regard to the information and recommendations presented in this report, 
please do not hesitate to contact us. 
 
Respectfully, 
ECS SOUTHEAST, LLP 
 
        
 
 
  
 

                                                                                           4-5-2023                                                                         

Trevor Nugent                                                                                          John D. Godfrey Jr., P.E. 
Geotechnical Staff Project Manager                                                          Principal Engineer 
 
Attachments: Site Location Diagram 
 Exploration Location Diagram 
 Test Pit Logs 
 Liquid and Plastic Limit Test Report 
 Laboratory Test Results Summary 
 Important Information 
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ECS Project No. 26:5677-A

Site Location Diagram 

(approximate site location outlined in red)
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Notes:
1- EOB: END OF BORING       AR: AUGER REFUSAL      SR: SAMPLER REFUSAL.
2- THE NUMBER BELOW THE STRIPS IS THE DISTANCE ALONG THE BASELINE.
3- SEE INDIVIDUAL BORING LOG AND GEOTECHNICAL INFORMATION.
4- STANDARD PENETRATION TEST RESISTANCE (LEFT OF BORING) IN BLOWS 
PER FOOT (ASTM D1586).
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X─────────⚫─────────△
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GENERALIZED SUBSURFACE SOIL PROFILE Section line A-A'

5421 Franklin Pike Add'l Geotechnical Exploration
Urban Development Group LLC

5421 Franklin Pike, Nashville, Tennessee, 37220
Project No: 26:5677-A Date: 03/21/2023

*T
P-

08
A

BR @ 
2.5

Topsoil

CH
*T

P-
07

A

BR @ 5

Topsoil

CH

*T
P-

04
A

BR @ 5

Topsoil

CH

*T
P-

05
A

BR @ 
2.5

Topsoil

CH

*T
P-

06
A

BR @ 
2.5

Topsoil

CH



753 753

752 752

751 751

750 750

749 749

748 748

747 747

746 746

745 745

744 744

743 743

742 742

741 741

740 740

739 739

738 738

737 737

736 736

735 735

734 734

733 733

732 732

731 731

730 730

729 729

728 728

0.
00

32
.3

1

98
.7

2

17
4.

9
8

19
2.

9
0

727.00

Legend Key
Topsoil

Fat CLAY

Lean CLAY

Notes:
1- EOB: END OF BORING       AR: AUGER REFUSAL      SR: SAMPLER REFUSAL.
2- THE NUMBER BELOW THE STRIPS IS THE DISTANCE ALONG THE BASELINE.
3- SEE INDIVIDUAL BORING LOG AND GEOTECHNICAL INFORMATION.
4- STANDARD PENETRATION TEST RESISTANCE (LEFT OF BORING) IN BLOWS 
PER FOOT (ASTM D1586).

Plastic Limit  Water Content  Liquid Limit
X─────────⚫─────────△

[FINES CONTENT%]

BOTTOM OF CASING

LOSS OF CIRCULATION

WL (First Encountered)

WL (Completion)

WL (Estimated Seasonal High Water)

WL (Stabilized)

Fill

Possible Fill

Probable Fill

Rock

GENERALIZED SUBSURFACE SOIL PROFILE Section line B-B'

5421 Franklin Pike Add'l Geotechnical Exploration
Urban Development Group LLC

5421 Franklin Pike, Nashville, Tennessee, 37220
Project No: 26:5677-A Date: 03/21/2023
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-01A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625446.0 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
730
STATION:

1738903.1

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6"]
(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-02A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625451.6 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
741
STATION:

1738837.0

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-03A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625458.8 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
752
STATION:

1738761.1

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s  
to very s

BUCKET REFUSAL AT 5 FT
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29.1

CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-04A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625460.7 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
760
STATION:

1738703.7

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-05A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625447.6 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
769
STATION:

1738661.3

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-06A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625421.2 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
778
STATION:

1738636.9

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s

BUCKET REFUSAL AT 5 FT

EX
CA

VA
TI

O
N

 E
FF

O
RT

DC
P

Q
P 

(T
SF

)

1.50

2.00

SA
M

PL
E 

N
U

M
BE

R

S-1

S-2

M
O

IS
TU

RE
 C

O
N

TE
N

T 
(%

)

29.2

30.3

CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-07A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625375.0 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
778
STATION:

1738676.7

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5677-A
PROJECT NAME: TEST PIT NO.:
5421 Franklin Pike Add'l Geotechnical Explora on TP-08A
SITE LOCATION:
5421 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625417.3 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
758
STATION:

1738758.1

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG



Photo 1 – Test Pit-1A Excavation

Photo 2 – Test Pit-1A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 3 – Test Pit-2A Excavation

Photo 4 – Test Pit-2A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 5 – Not Available

Photo 6 – Test Pit-3A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 7 – Test Pit-4A Excavation

Photo 8 – Test Pit-4A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 9 – Test Pit-5A Excavation

Photo 10 – Test Pit-5A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 11 – Test Pit-6A Excavation

Photo 12 – Test Pit-6A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 13 – Test Pit-7A Excavation

Photo 14 – Test Pit-7A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



Photo 15 – Test Pit-8A Excavation

Photo 16 – Test Pit-8A Spoils

Photolog

5421 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5677-A



LL PL PI %<#40 AASHTO

 75 23 52

LIQUID AND PLASTIC LIMITS TEST REPORT

TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))

Sample 

Location

Sample 

Number

Sample 

Depth (ft)
%<#200 USCS Material Description

TP-07A S-1 2 (CH)  Fat Clay, Light Tannish Brown

Project: 5421 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5677-A

Client: Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

BHeineman rbanner rbanner 3/13/2023
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S-1 29.0

S-1 32.4

S-1 31.0

S-2 29.1

S-1 33.8

S-1 33.1

S-1 29.2 75 23 52

S-2 30.3

S-1 29.8

Project:

Client:

Laboratory Testing Summary

Sample Location
Sample 

Number

Depth 

(feet)

^MC

(%)

Soil 

Type

Atterberg Limits **Percent 

Passing 

No. 200 

Sieve

Moisture - Density CBR (%)

#Organic 

Content (%)
LL PL PI

<Maximum 

Density (pcf)

<Optimum 

Moisture (%)
0.1 in. 0.2 in.

TP-02A 2.5

TP-03A 2.5

TP-04A 2.5

TP-04A 5

TP-05A 2.5

TP-06A 2.5

TP-07A 2

TP-07A 4.5

TP-08A 2.5

Notes: See test reports for test method, ^ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected 

values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California 

Bearing Ratio, OC: Organic Content

5421 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5677-A

Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

LMinella rbanner rbanner 3/13/2023



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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April 5, 2023 

 
Mr. Jeremy Walker  
Urban Development Group, LLC  
P.0. Box 90288  
Nashville, TN  37209  

                                                                                          ECS Project No. 26:5678-A  
  
Reference:   Letter of Subsurface Exploration  

            5425 Franklin Pike  
5425 Franklin Pike  
Nashville, Tennessee  

             
Dear Mr. Walker:  
  
As authorized by your acceptance of our proposal, (ECS Proposal No. 26:10717) dated March 21, 2023, 
ECS Southeast, LLP (ECS) has completed the subsurface exploration, laboratory testing, and geotechnical 
engineering analyses for the above-referenced project. Our services were performed in general 
accordance with our agreed to scope of work.  This letter has been prepared to provide additional 
information and should be considered an addendum to our initial report (ECS Report No. 26:5678) dated 
August 2, 2022. 
 
SITE AND SUBSURFACE CONDITIONS 
 
Test Pits  
 
The site subsurface conditions were evaluated with seven (7) test pits at the approximate locations 
shown on the Exploration Location Diagram in the Appendix.  The quantity of test pits, locations, and 
excavation depths were determined in the field during this subsurface exploration.  
 
A surficial layer of topsoil was measured at approximately 6- to 18- inches thick at the test pit locations. 
Below the topsoil, native light brown LEAN and FAT CLAY (CL, CH) was encountered. This material was 
typically brown in color and contained varying amounts of sand and gravel. Test pit refusal was 
encountered at most test pit locations at approximate depths ranging from 1-½ to 7-½ feet below the 
ground surface.  Test Pits TP-4A and TP-7A did not encounter refusal and instead reached the extent of 
the bucket reach, approximately 10 feet. 
 
Groundwater was not encountered in the test pits at the time of excavation. It is possible for perched 
water to exist within the depths explored during other times of the year depending upon climatic and 
rainfall conditions. Additionally, discontinuous zones of perched water may exist within the overburden 
materials. Variations in the location of the long-term water table may occur as a result of changes in 
precipitation, evaporation, surface water runoff, and other factors not immediately apparent at the time 
of this exploration. 
 
 



5425 Franklin Pike 
ECS Project No. 26:5678-A 
April 5, 2023 
Page 2 

 

 

Laboratory Testing Program  
 
A geotechnical engineer classified each soil sample on the basis of texture and plasticity in general 
accordance with the Unified Soil Classification System (USCS, ASTM D 2487). The group symbols for each 
soil type are indicated in parentheses following the soil descriptions on each boring log. A brief 
explanation of the USCS is included in the Appendix. The engineer grouped the various soil types into 
the major zones noted on the test pit logs. The stratification lines designating the interfaces between 
materials on the exploration records should be considered approximate; in situ, the transitions may be 
gradual. 
 
Representative soil samples were selected and tested in our laboratory to check field classifications and 
to determine pertinent index properties. The laboratory testing program included: 
 

• Natural moisture content determinations (ASTM D 2216) 

• Atterberg Limits tests (ASTM D 4318) 
 
The soil samples will be retained in our laboratory for a period of 60 days, after which, they will be 
discarded unless other instructions are received as to their disposition. The results of the laboratory 
testing is included in the Appendix. 
 
Laboratory index test results indicate the in-situ moisture content of the tested samples ranged from 
approximately 18 to 29 percent. 
 
An Atterberg Limits test performed on a select soil sample from Test Pit TP-06A indicated FAT CLAY (CH) 
with a Liquid Limit of 59 and a Plasticity Index of 40. The results have been included on the Laboratory 
Testing Summary in the Appendix. 
 

Infiltration Testing 
 
Two (2) drop rate tests were performed on March 13 and 14, 2023, in general conformance with 
recognized drop rate test procedures. To perform the test, an auger boring was extended to the depth 
shown in the table below, beneath the existing ground surface. Following completion of the auger 
boring, a 6-inch diameter casing was installed, generally flush with the bottom of the borehole. The 
casing was then filled with water to a depth of approximately 2 feet above the bottom of the hole and 
left to pre-soak for 24 hours. After the pre-soak period, approximately 2 feet of water was again added 
and the rate of water level drop was then observed for a 1 hour period. This procedure was then 
repeated three times over a total 4-hour period. A summary of the test results is presented in Table 1. 
 

Table 1 - In-Situ Drop Rate Test Results 

Boring 
No. 

Boring 
Depth (ft) 

USCS 
Classification 

Groundwater 
Observations 

During Drilling 
(ft) 

Average Drop 
Rate (inches per 

hour) 

Last Hour Drop 
Rate 

(inches per hour) 

I-1 8 CH - 2.3 0.6 

I-2 8 CH - 2.4 1.2 

 
While ECS is not aware of specific design infiltration rates desired for this project, we recommend an 
appropriate factor of safety be applied to the field results presented above. It is our experience that 
many times construction disturbance and compaction can reduce near surface pre-construction in-situ 
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infiltration rates. Please note that the “drop rate” reported above does not equate to an in-situ 
permeability.   
 
SLOPE ANALYSIS 

Based on the initial test pits and the test pits completed as part of this addendum and the proposed 
finish floor elevation and the wall elevations, the residential structure and wall will be founded mostly 
on new structural fill. Most of the wall excavations will extend into some bedrock.  
 
The slope stability analyses utilized for this project were based on two dimensional limit plastic 
equilibrium methods.  In this method, a trial failure surface is assumed.  The mass of soil above the 
failure surface is divided into vertical strips called slices.  The forces acting on each slice are estimated. 
The forces are separated into those tending to cause failure and those tending to resist failure. The sum 
of the two sets of forces for a trial failure surface are tabulated and compared by dividing the forces 
resisting failure by those causing failure. This ratio is termed the factor of safety (FS).  When the FS is 
1.0, failure of the slope is imminent. When the FS exceeds 1.3, it is generally assumed the slope is 
adequate. However, there are certain minimum factors of safety which, by experience, are acceptable. 
In general, these minimum values of FS depend on the consequences of failure as well as the anticipated 
loading condition.  
 
To determine the forces necessary to perform the analyses, the slope geometry, stratigraphy, soil 
strength parameters, groundwater levels, and extraneous loads must be determined.  The slope 
geometry is modeled to represent the existing slope configuration. Test pits were used in the 
determination of the stratigraphy of the site and the soil parameters.   
 
The RocScience SLIDE2 computer program was used to evaluate the slope stability at each cross section. 
For this study, Bishop's Modified Method of Slices was used. Based on the existing grades, the slope 
analyzed was located in the native and proposed fill soils. Native soil and rock parameters were chosen 
conservatively from published tables and formulas correlating soil and rock classifications with strength 
parameters.  
 
Illustrations of the failure surfaces for each target condition are attached at the end of this report. The 
analysis was performed along critical slope heights and the slopes analyzed met and exceeded the target 
factor of safety. Our analyses indicated minimum factors of safety for short and long term of 6.382 and 
6.854, respectively. 
 
In general, compacted soil fill embankments on stiff undisturbed soils should be constructed no steeper 
than a ratio of 3.0 horizontal (H) to 1.0 vertical (V).  We recommend cut slopes not be steeper than a 
ratio of 3.0 (H) to 1.0 (V).  
 
Surface water runoff should be routed from flowing over the slope face.  For cut slopes, the area above 
the slope crest should be constructed with a reverse slope to reduce the likelihood of surface water 
runoff from flowing over the slope face.  Additionally, we recommend a drainage swale or other 
provisions be constructed near the crest of each cut slope to divert water away from the cut face. 
 
Material should not be stockpiled within 10 feet of the crest of cut or fill slopes.  In addition, both cut 
and fill slope faces should be protected from erosion using a vegetative cover.  Seed and mulch, or 
erosion matting with embedded seed, are options for developing a vegetative cover.   
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CONCLUSIONS AND RECOMMENDATIONS 

Based on the test pit observations and laboratory test results, we offer the following conclusions and 
recommendations to help guide you in further decision making: 
 
Foundations – Due to the amount of new structural fill required to reach the proposed finish floor 
elevation subgrade and the slope of the existing topography, ECS recommends that the residential 
foundations extend through the structural fill and be founded on the stiff native soils or bedrock. This is 
recommended as a concern for differential settlement exceeding acceptable tolerances for the 
structure.  
 
Highly Plastic Soils – Highly-expansive and compressible FAT CLAY (CH) soils were encountered on-site 
during our exploration. It is our opinion that the on-site highly plastic FAT CLAY (CH) soils should not be 
utilized for the direct support of the proposed foundations or slab on grades and should only be re-used 
as engineered fill in deeper fill sections, i.e., greater than 4 feet below planned grades. If this material is 
encountered in cut sections, a minimum of a 2-foot cap of low plasticity clay should be placed above the 
highly plastic clay material.   

 
Rock Excavation – In general, the test pits encountered shallow bedrock in the upper approximate 1 to 8 
feet as indicated by the Test Pit Logs. Based on our understanding of the proposed excavations required 
at the site, the use of special excavation techniques (i.e., blasting or hoe-ramming) will be required for 
excavations beyond the depth of bucket refusal. 
 
Colluvial Soils – Colluvial soils were not encountered during our test pit exploration. However, if these 
soils are encountered during construction, ECS recommends removing these materials to the depth of 
stiff residual soils or bedrock within and 10 feet outside the planned construction limits and placing and 
compacting adequate structural fill. 

 
Site Retaining Walls – The retaining walls are expected to be founded on native soils. Unlike below 
grade walls, site retaining walls are free to rotate at the top (not restrained).  For these walls the 
"Active" (ka) soil condition should be used along with a triangular distribution of earth pressures.  In 
addition, site retaining walls should be designed to withstand lateral earth pressures exerted by the 
backfill and surcharge loads within the “Critical Soil Zone”.  The Critical Zone is defined as the area 
between the back of the retaining wall footing and an imaginary line projected upward and rearward at 
a 45-degree angle (see figure below).  
 
The lateral earth pressures developed behind site retaining walls are a function of the backfill soil type, 
backfill slope angle, and surcharge loads.  For the design of site retaining walls, we recommend the 
parameters provided below.     
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Retaining Wall Backfill in the Critical Zone 

Soil Parameter 
Select Granular 

Fill 
No. 57 or No. 67 

Stone 

Coefficient of Active 
Earth Pressure (Ka) 

0.31 0.22 

Retained Soil Moist 
Unit Weight (γ) 

130 pcf 105 pcf 

Cohesion (C) 0 psf 0 psf 

Angle of Internal 
Friction (φ) 

32° 40° 

Friction Coefficient 
[Concrete on Soil] (μ) 

0.30 0.30 

Active Equivalent 
Fluid Pressure 

83H (psf) 72H (psf) 

 
Foundation Parameters 

Soil Parameter Estimated value 

Allowable Bearing Pressure (Native Soil) 3,000 psf 

Minimum Wall Embedment Below Grade 18 inches 

Coefficient of Passive Earth Pressure (Kp) 2.76 

Rock Unit Weight (γ) 120 pcf 

Cohesion (C)  500 psf 

Interface Friction Angle [Concrete on Soil] (φf) 28° 

Sliding Friction Coefficient [Concrete on Rock] (μ) 0.30 

Passive Equivalent Fluid Pressure 295H (psf) 

 
It is critical that the soils used for backfill of the retaining walls meet the soil parameters recommended 
above.  If the soils available do not meet those parameters, then ECS should be contacted to provide 
revised values, and to confirm that only adequate granular materials will be used for wall backfill.  
 
Care should be used to avoid the operation of heavy equipment to compact the wall backfill since it may 
overload and damage the wall.  In addition, such loads are not typically considered in the design of site 
retaining walls, and are not provided for in our recommendations. 
 
Wall Drainage: Retaining walls should be provided with a wall and foundation drainage system to 
relieve hydrostatic pressures which may develop behind the walls. This system should consist of 
weepholes through the wall and/or a 4-inch perforated, closed joint drain line located along the 
backside of the walls above the top of the footing. The drain line should be surrounded by a minimum of 
6 inches of AASHTO #57 Stone wrapped with an approved non-woven geotextile, such as Mirafi 140-N or 
equivalent.  Wall drains can consist of a 12-inch wide zone of free draining gravel, such as AASHTO #57 
Stone, employed directly behind the wall and separated from the soils beyond with a non-woven 
geotextile.  Alternatively, the wall drain can consist of an adequate geocomposite drainage board 
material.  The wall drain should be hydraulically connected to the foundation drain. 
 

Closing 
 

Our professional services have been performed, our findings obtained, and our conclusions prepared in 
accordance with generally accepted geotechnical engineering principles and practices. ECS is not 
responsible for the conclusions, opinions, or recommendations made by others based on these data. No 
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third party is given the right to rely on this report without express written permission. We appreciate 
this opportunity to be of service to you during the design phase of this project.  
 
If you have any questions with regard to the information and recommendations presented in this report, 
please do not hesitate to contact us. 
 
Respectfully, 
ECS SOUTHEAST, LLP 
 
 
  
 
  
 

                                                                                        4-5-2023                                                           

Trevor Nugent                                                                                          John D. Godfrey Jr., P.E. 
Geotechnical Staff Project Manager                                                          Principal Engineer 
 
Attachments: Site Location Diagram 
 Exploration Location Diagram 
 Test Pit Logs 
 Slope Stability Analysis Results 
 Liquid and Plastic Limit Test Report 
 Laboratory Test Results Summary 
 Important Information 
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GENERALIZED SUBSURFACE SOIL PROFILE Section line A-A'

5425 Franklin Pike Add'l Geotechnical Exploration
Urban Development Group LLC
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, trace organics, 
dark brown, moist, s
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-1A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625387.7 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
756
STATION:

1738780.9

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6"]
(CH) FAT CLAY, trace gravel, trace sand, trace organics, 
dark brown, moist, very s
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-2A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625285.6 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
781
STATION:

1738706.2

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, 
very s
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-3A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625222.6 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
808
STATION:

1738616.4

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CL) LEAN CLAY, trace gravel, trace sand, brown, moist, 
s

END OF TEST PIT AT 10 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-4A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625290.1 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
809
STATION:

1738593.3

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[18"]

BUCKET REFUSAL AT 1.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-5A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625210.8 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
823
STATION:

1738549.5

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[18"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, 
very s

BUCKET REFUSAL AT 7.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-6A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625298.3 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
826
STATION:

1738476.6

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG



DE
PT

H
 (F

T)

5

10

15

W
AT

ER
 L

EV
EL

S

EL
EV

AT
IO

N
 (F

T)

819

814

DESCRIPTION OF MATERIAL

Topsoil Thickness[18"]

(CL) LEAN CLAY, trace gravel, trace sand, brown, moist, 
very s

END OF TEST PIT AT 10 FT

EX
CA

VA
TI

O
N

 E
FF

O
RT

DC
P

Q
P 

(T
SF

)

2.50

SA
M

PL
E 

N
U

M
BE

R

S-1

S-2

S-3

S-4

M
O

IS
TU

RE
 C

O
N

TE
N

T 
(%

)

24.3

24.2

23.0

22.7

CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5678-A
PROJECT NAME: TEST PIT NO.:
5425 Franklin Pike Add'l Geotechnical Explora on TP-7A
SITE LOCATION:
5425 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625355.0 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
824
STATION:

1738445.4

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG



Photo 1 – Test Pit-1A Excavation

Photo 2 – Test Pit-1A Spoils

Photolog
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Photo 3 – Test Pit-2A Excavation

Photo 4 – Test Pit-2A Spoils

Photolog
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ECS Project No. 26:5678-A



Photo 5 – Test Pit-3A Excavation

Photo 6 – Test Pit-3A Spoils

Photolog
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ECS Project No. 26:5678-A



Photo 7 – Test Pit-4A Excavation

Photo 8 – Test Pit-4A Spoils

Photolog
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Photo 9 – Test Pit-5A Excavation

Photo 10 – Test Pit-5A Spoils

Photolog
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Photo 11 – Test Pit-6A Excavation

Photo 12 – Test Pit-6A Spoils

Photolog
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Nashville,Tennessee

ECS Project No. 26:5678-A



Photo 13 – Test Pit-7A Excavation

Photo 14 – Test Pit-7A Spoils

Photolog

5425 Franklin Pike

Nashville,Tennessee

ECS Project No. 26:5678-A
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LL PL PI %<#40 AASHTO

 59 19 40

LIQUID AND PLASTIC LIMITS TEST REPORT

TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))

Sample 

Location

Sample 

Number

Sample 

Depth (ft)
%<#200 USCS Material Description

TP-6A S-2 5 (CH) Fat Clay, Dark Brown

Project: 5425 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5678-A

Client: Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

BHeineman rbanner rbanner 3/13/2023
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S-1 27.7

S-1 29.1

S-1 25.1

S-1 23.9

S-2 18.2

S-3 22.3

S-4 22.2

S-1 25.5

S-2 25.7 59 19 40

S-3 25.4

Project:

Client:

Laboratory Testing Summary

Sample Location
Sample 

Number

Depth 

(feet)

^MC

(%)

Soil 

Type

Atterberg Limits **Percent 

Passing 

No. 200 

Sieve

Moisture - Density CBR (%)

#Organic 

Content (%)
LL PL PI

<Maximum 

Density (pcf)

<Optimum 

Moisture (%)
0.1 in. 0.2 in.

TP-1A 2.5

TP-2A 2.5

TP-3A 2.5

TP-4A 2.5

TP-4A 5

TP-4A 7.5

TP-4A 10

TP-6A 2.5

TP-6A 5

TP-6A 7.5

Notes: See test reports for test method, ^ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected 

values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California 

Bearing Ratio, OC: Organic Content

5425 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5678-A

Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

LMinella rbanner rbanner 3/13/2023



S-1 24.3
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S-3 23.0

S-4 22.7

Project:

Client:

Laboratory Testing Summary

Sample Location
Sample 

Number

Depth 

(feet)

^MC

(%)

Soil 

Type

Atterberg Limits **Percent 

Passing 

No. 200 

Sieve

Moisture - Density CBR (%)

#Organic 

Content (%)
LL PL PI

<Maximum 

Density (pcf)

<Optimum 

Moisture (%)
0.1 in. 0.2 in.

TP-7A 2.5

TP-7A 5

TP-7A 7.5

TP-7A 10

Notes: See test reports for test method, ^ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected 

values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California 

Bearing Ratio, OC: Organic Content

5425 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5678-A

Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

LMinella rbanner rbanner 3/13/2023



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org



 

 

 
  

 

                                                                                                                          
April 5, 2023 

 
Mr. Jeremy Walker  
Urban Development Group, LLC  
P.0. Box 90288  
Nashville, TN  37209  

                                                                                          ECS Project No. 26:5679-A  
  
Reference:   Letter of Subsurface Exploration  

            5429 Franklin Pike  
5429 Franklin Pike  
Nashville, Tennessee  

             
Dear Mr. Walker:  
  
As authorized by your acceptance of our proposal, (ECS Proposal No. 26:10717) dated March 21, 2023, 
ECS Southeast, LLP (ECS) has completed the subsurface exploration, laboratory testing, and geotechnical 
engineering analyses for the above-referenced project. Our services were performed in general 
accordance with our agreed to scope of work.  This letter has been prepared to provide additional 
information and should be considered an addendum to our initial report (ECS Report No. 26:5679) dated 
August 2, 2022. It should be noted that the structure layout as shown in the initial report and the 
Construction Plans prepared by SWS Engineering, Inc. dated April 21, 2022, are different and soils 
conditions may change. ECS recommends the foundation excavations be observed by the geotechnical 
engineer of record at the time of construction. 
 
SITE AND SUBSURFACE CONDITIONS 
 
Test Pits  
 
The site subsurface conditions were evaluated with seven (7) test pits at the approximate locations 
shown on the Exploration Location Diagram in the Appendix.  The quantity of test pits, locations, and 
excavation depths were determined in the field during this subsurface exploration.  
 
A surficial layer of topsoil was measured at approximately 12- to 18- inches thick at the test pit locations. 
Below the topsoil, native light brown LEAN and FAT CLAY (CL, CH) was encountered. This material was 
typically brown in color and contained varying amounts of sand and gravel. At the structure location, 
refusal materials ranged from approximately 5 to 6 feet below existing grades. Test pit refusal was 
encountered at most test pit locations at approximate depths ranging from 2 ½ - to 7 ½-feet below the 
ground surface.  Test Pit TP-7A did not encounter refusal and instead reached the extent of the bucket 
reach. 
 
Groundwater was not encountered in the test pits at the time of excavation. It is possible for perched 
water to exist within the depths explored during other times of the year depending upon climatic and 
rainfall conditions. Additionally, discontinuous zones of perched water may exist within the overburden 
materials. Variations in the location of the long-term water table may occur as a result of changes in 
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precipitation, evaporation, surface water runoff, and other factors not immediately apparent at the time 
of this exploration.  
 
Laboratory Testing Program  
 
A geotechnical engineer classified each soil sample on the basis of texture and plasticity in general 
accordance with the Unified Soil Classification System (USCS, ASTM D 2487). The group symbols for each 
soil type are indicated in parentheses following the soil descriptions on each boring log. A brief 
explanation of the USCS is included in the Appendix. The engineer grouped the various soil types into 
the major zones noted on the test pit logs. The stratification lines designating the interfaces between 
materials on the exploration records should be considered approximate; in situ, the transitions may be 
gradual. 
 
Representative soil samples were selected and tested in our laboratory to check field classifications and 
to determine pertinent index properties. The laboratory testing program included: 
 

• Natural moisture content determinations (ASTM D 2216) 

• Atterberg Limits tests (ASTM D 4318) 
 
The soil samples will be retained in our laboratory for a period of 60 days, after which, they will be 
discarded unless other instructions are received as to their disposition. The results of the laboratory 
testing is included in the Appendix. 
 
Laboratory index test results indicate the in-situ moisture content of the tested samples ranged from 
approximately 21 to 32 percent. 
 
An Atterberg Limits test performed on a select soil sample from Test Pit TP-04A indicated LEAN CLAY 
(CL) with a Liquid Limit of 39 and a Plasticity Index of 21. The results have been included on the 
Laboratory Testing Summary in the Appendix. 
 

Infiltration Testing 
 
Two (2) drop rate tests were performed on March 13 and 14, 2023, in general conformance with 
recognized drop rate test procedures. To perform the test, an auger boring was extended to the depth 
shown in the table below, beneath the existing ground surface. Following completion of the auger 
boring, a 6-inch diameter casing was installed, generally flush with the bottom of the borehole. The 
casing was then filled with water to a depth of approximately 2 feet above the bottom of the hole and 
left to pre-soak for 24 hours. After the pre-soak period, approximately 2 feet of water was again added 
and the rate of water level drop was then observed for a 1 hour period. This procedure was then 
repeated three times over a total 4-hour period. A summary of the test results is presented in Table 1. 
 

Table 1 - In-Situ Drop Rate Test Results 

Boring 
No. 

Boring 
Depth (ft) 

USCS 
Classification 

Groundwater 
Observations 

During Drilling 
(ft) 

Average Drop 
Rate (inches per 

hour) 

Last Hour Drop 
Rate 

(inches per hour) 

I-1 8 CH - 1.7 0.6 

I-2 8 CH - 2 0.6 
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While ECS is not aware of specific design infiltration rates desired for this project, we recommend an 
appropriate factor of safety be applied to the field results presented above. It is our experience that 
many times construction disturbance and compaction can reduce near surface pre-construction in-situ 
infiltration rates. Please note that the “drop rate” reported above does not equate to an in-situ 
permeability.   
 
SLOPE ANALYSIS 

Based on the initial test pits and the test pits completed as part of this addendum and the proposed 
finish floor elevation and the wall elevations, the residential structure and wall will be founded mostly 
on native soils. Most of the wall excavations will extend into native soil and some bedrock.  
 
The slope stability analyses utilized for this project were based on two dimensional limit plastic 
equilibrium methods.  In this method, a trial failure surface is assumed.  The mass of soil above the 
failure surface is divided into vertical strips called slices.  The forces acting on each slice are estimated. 
The forces are separated into those tending to cause failure and those tending to resist failure. The sum 
of the two sets of forces for a trial failure surface are tabulated and compared by dividing the forces 
resisting failure by those causing failure. This ratio is termed the factor of safety (FS).  When the FS is 
1.0, failure of the slope is imminent. When the FS exceeds 1.3, it is generally assumed the slope is 
adequate. However, there are certain minimum factors of safety which, by experience, are acceptable. 
In general, these minimum values of FS depend on the consequences of failure as well as the anticipated 
loading condition.  
 
To determine the forces necessary to perform the analyses, the slope geometry, stratigraphy, soil 
strength parameters, groundwater levels, and extraneous loads must be determined.  The slope 
geometry is modeled to represent the existing slope configuration. Test pits were used in the 
determination of the stratigraphy of the site and the soil parameters.   
 
The RocScience SLIDE2 computer program was used to evaluate the slope stability at each cross section. 
For this study, Bishop's Modified Method of Slices was used. Based on the existing grades, the slope 
analyzed was in mostly native soils. Native soil and rock parameters were chosen conservatively from 
published tables and formulas correlating soil and rock classifications with strength parameters.  
 
Illustrations of the failure surface for the target condition is attached at the end of this report. The 
analysis was performed along critical slope heights and the slopes analyzed met and exceeded the target 
factor of safety. Our analyses indicated a minimum factor of safety for long term of 9.285. 
 
In general, compacted soil fill embankments on stiff undisturbed soils should be constructed no steeper 
than a ratio of 3.0 horizontal (H) to 1.0 vertical (V).  We recommend cut slopes not be steeper than a 
ratio of 3.0 (H) to 1.0 (V).  
 
Surface water runoff should be routed from flowing over the slope face.  For cut slopes, the area above 
the slope crest should be constructed with a reverse slope to reduce the likelihood of surface water 
runoff from flowing over the slope face.  Additionally, we recommend a drainage swale or other 
provisions be constructed near the crest of each cut slope to divert water away from the cut face. 
 
Material should not be stockpiled within 10 feet of the crest of cut or fill slopes.  In addition, both cut 
and fill slope faces should be protected from erosion using a vegetative cover.  Seed and mulch, or 
erosion matting with embedded seed, are options for developing a vegetative cover.   
 
 



5429 Franklin Pike 
ECS Project No. 26:5679-A 
April 5, 2023 
Page 4 

 

 

CONCLUSIONS AND RECOMMENDATIONS 

Based on the test pit observations and laboratory test results, we offer the following conclusions and 
recommendations to help guide you in further decision making: 
 
Foundations – ECS recommends that the residential foundations extend through the structural fill and 
be founded on the stiff native soils or bedrock. This is recommended as a concern for differential 
settlement exceeding acceptable tolerances for the structure. Where bedrock is encountered at the 
footing bearing level, we recommend undercutting the bedrock to allow for a 24 inch cushion of low 
plasticity lean clay soils. The soil backfill should be compacted to 95% of the standard Proctor maximum 
dry density.  
 
Highly Plastic Soils – Highly-expansive and compressible FAT CLAY (CH) soils were encountered on-site 
during our exploration. It is our opinion that the on-site highly plastic FAT CLAY (CH) soils should not be 
utilized for the direct support of the proposed foundations or slab on grades and should only be re-used 
as engineered fill in deeper fill sections, i.e., greater than 4 feet below planned grades. If this material is 
encountered in cut sections, a minimum of a 2-foot cap of low plasticity clay should be placed above the 
highly plastic clay material.   

 
Rock Excavation – In general, the test pits encountered shallow bedrock in the upper approximate 2 ½ - 
to 7 ½- feet as indicated by the Test Pit Logs. Based on our understanding of the proposed excavations 
required at the site, the use of special excavation techniques (i.e., blasting or hoe-ramming) will be 
required for excavations beyond the depth of bucket refusal. 
 
Colluvial Soils – Colluvial soils were not encountered during our test pit exploration. However, if these 
soils are encountered during construction, ECS recommends removing these materials to the depth of 
stiff residual soils or bedrock within and 10 feet outside the planned construction limits and placing and 
compacting adequate structural fill. 

 
Site Retaining Walls – The retaining walls are expected to be founded on native soils and bedrock. 
Unlike below grade walls, site retaining walls are free to rotate at the top (not restrained).  For these 
walls the "Active" (ka) soil condition should be used along with a triangular distribution of earth 
pressures.  In addition, site retaining walls should be designed to withstand lateral earth pressures 
exerted by the backfill and surcharge loads within the “Critical Soil Zone”.  The Critical Zone is defined as 
the area between the back of the retaining wall footing and an imaginary line projected upward and 
rearward at a 45-degree angle (see figure below).  
 
The lateral earth pressures developed behind site retaining walls are a function of the backfill soil type, 
backfill slope angle, and surcharge loads.  For the design of site retaining walls, we recommend the 
parameters provided below.     
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Retaining Wall Backfill in the Critical Zone 

Soil Parameter 
Select Granular 

Fill 
No. 57 or No. 67 

Stone 

Coefficient of Active 
Earth Pressure (Ka) 

0.31 0.22 

Retained Soil Moist 
Unit Weight (γ) 

130 pcf 105 pcf 

Cohesion (C) 0 psf 0 psf 

Angle of Internal 
Friction (φ) 

32° 40° 

Friction Coefficient 
[Concrete on Soil] (μ) 

0.30 0.30 

Active Equivalent 
Fluid Pressure 

83H (psf) 72H (psf) 

 
Foundation Parameters 

Soil Parameter Estimated value 

Allowable Bearing Pressure (Native Soil) 3,000 psf 

Minimum Wall Embedment Below Grade 18 inches 

Coefficient of Passive Earth Pressure (Kp) 2.76 

Rock Unit Weight (γ) 120 pcf 

Cohesion (C)  500 psf 

Interface Friction Angle [Concrete on Soil] (φf) 28° 

Sliding Friction Coefficient [Concrete on Rock] (μ) 0.30 

Passive Equivalent Fluid Pressure 295H (psf) 

 
It is critical that the soils used for backfill of the retaining walls meet the soil parameters recommended 
above.  If the soils available do not meet those parameters, then ECS should be contacted to provide 
revised values, and to confirm that only adequate granular materials will be used for wall backfill.  
 
Care should be used to avoid the operation of heavy equipment to compact the wall backfill since it may 
overload and damage the wall.  In addition, such loads are not typically considered in the design of site 
retaining walls, and are not provided for in our recommendations. 
 
Wall Drainage: Retaining walls should be provided with a wall and foundation drainage system to 
relieve hydrostatic pressures which may develop behind the walls. This system should consist of 
weepholes through the wall and/or a 4-inch perforated, closed joint drain line located along the 
backside of the walls above the top of the footing. The drain line should be surrounded by a minimum of 
6 inches of AASHTO #57 Stone wrapped with an approved non-woven geotextile, such as Mirafi 140-N or 
equivalent.  Wall drains can consist of a 12-inch wide zone of free draining gravel, such as AASHTO #57 
Stone, employed directly behind the wall and separated from the soils beyond with a non-woven 
geotextile.  Alternatively, the wall drain can consist of an adequate geocomposite drainage board 
material.  The wall drain should be hydraulically connected to the foundation drain. 
 

Closing 
 

Our professional services have been performed, our findings obtained, and our conclusions prepared in 
accordance with generally accepted geotechnical engineering principles and practices. ECS is not 
responsible for the conclusions, opinions, or recommendations made by others based on these data. No 
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third party is given the right to rely on this report without express written permission. We appreciate 
this opportunity to be of service to you during the design phase of this project.  
 
If you have any questions with regard to the information and recommendations presented in this report, 
please do not hesitate to contact us. 
 
Respectfully, 
ECS SOUTHEAST, LLP 
 
 
 
 
  
 

                                                                                             4-5-2023                                                                             

Trevor Nugent                                                                                          John D. Godfrey Jr., P.E. 
Geotechnical Staff Project Manager                                                          Principal Engineer 
 
Attachments: Site Location Diagram 
 Exploration Location Diagram 
 Test Pit Logs 
 Slope Stability Results 
 Liquid and Plastic Limit Test Report 
 Laboratory Test Results Summary 
 Important Information 
 
 
 



5429 Franklin Pike Geotechnical Exploration

5429 Franklin Pike

Nashville, Tennessee

ECS Project No. 26:5679-A

Site Location Diagram 

(approximate site location outlined in red)



5429 Franklin Pike Geotechnical Exploration

5429 Franklin Pike

Nashville, Tennessee

ECS Project No. 26:5679-A

Exploration Location Diagram 

Approximate Boring Locations

Approximate Infiltration Locations



831 831

829 829

827 827

825 825

823 823

821 821

819 819

817 817

815 815

813 813

811 811

809 809

807 807

805 805

803 803

801 801

799 799

797 797

795 795

793 793

791 791

789 789

787 787

785 785

783 783

781 781

779 779

777 777

775 775

773 773

771 771

769 769

767 767

765 765

763 763

761 761

0.
00

33
.4

7

16
5.

3
2

27
7.

9
6

31
9.

6
7

34
9.

4
8

38
2.

7
2

40
4.

5
5

43
8.

9
7

760.00

Legend Key
Topsoil

Fat CLAY

Lean CLAY

Notes:
1- EOB: END OF BORING       AR: AUGER REFUSAL      SR: SAMPLER REFUSAL.
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CL) LEAN CLAY, trace gravel, trace sand, trace organics, 
dark brown, moist, s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-1A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625313.4 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
763
STATION:

1738780.9

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG



DE
PT

H
 (F

T)

5

10

15

W
AT

ER
 L

EV
EL

S

EL
EV

AT
IO

N
 (F

T)

780

775

DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CH) FATCLAY WITH SAND, trace gravel, brown, moist

BUCKET REFUSAL AT 5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-2A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625202.6 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
785
STATION:

1738703.4

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CL) LEAN CLAY WITH SAND, trace gravel, brown, moist

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-3A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625124.6 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
803
STATION:

1738622.1

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[12"]

(CL) LEAN CLAY WITH SAND, trace gravel, brown, moist

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-4A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625119.2 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
817
STATION:

1738570.6

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[18"]

(CH) SANDY FAT CLAY, light brown, moist

(CL) LEAN CLAY WITH SAND, trace gravel, brown, moist

BUCKET REFUSAL AT 7.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-5A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625123.9 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
826
STATION:

1738526.0

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[18"]

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, 
very s

BUCKET REFUSAL AT 2.5 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-6A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625102.7 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
830
STATION:

1738500.4

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[18"]

(CL) LEAN CLAY, trace gravel, trace sand, brown, moist, 
very s

(CH) FAT CLAY, trace gravel, trace sand, brown, moist, 
very s

END OF TEST PIT AT 10 FT
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CLIENT: PROJECT NO.:
Urban Development Group LLC 26:5679-A
PROJECT NAME: TEST PIT NO.:
5429 Franklin Pike Add'l Geotechnical Explora on TP-7A
SITE LOCATION:
5429 Franklin Pike, Nashville, Tennessee, 37220
NORTHING: 625061.8 EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:
825
STATION:

1738508.1

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) WL (Seasonal High) CONTRACTOR: OPERATOR: MAKE/MODEL:

WL (Comple on) ECS

ECS REP.: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

Mar 13 2023 English

TEST PIT LOG



Photo 1 – Test Pit-1A Excavation

Photo 2 – Test Pit-1A Spoils

Photolog
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Photo 3 – Test Pit-2A Excavation

Photo 4 – Test Pit-2A Spoils

Photolog
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Photo 5 – Test Pit-3A Excavation

Photo 6 – Test Pit-3A Spoils

Photolog
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Photo 7 – Test Pit-4A Excavation

Photo 8 – Test Pit-4A Spoils

Photolog
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Photo 9 – Test Pit-5A Excavation

Photo 10 – Test Pit-5A Spoils

Photolog
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Photo 11 – Test Pit-6A Excavation

Photo 12 – Test Pit-6A Spoils

Photolog
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Photo 13 – Test Pit-7A Excavation

Photo 14 – Test Pit-7A Spoils

Photolog
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LIQUID AND PLASTIC LIMITS TEST REPORT

TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))

Sample 

Location

Sample 

Number

Sample 

Depth (ft)
%<#200 USCS Material Description

TP-4A S-1 2.5 (CL) Lean Clay, Light Tannish Brown

Project: 5429 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5679-A

Client: Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

BHeineman rbanner rbanner 3/13/2012

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT

ML or OLCL-ML MH or OH

P
L
A
S
T
I
C
I
T
Y
I

N
D
E
X

Dashed line indicates the approximate
upper limit boundary for natural soils



S-1 30.4

S-1 31.1

S-2 31.7

S-1 22.1

S-1 22.3 39 18 21

S-1 26.6

S-2 22.6

S-3 24.0

S-1 27.4

S-1 21.0

Project:

Client:

Laboratory Testing Summary

Sample Location
Sample 

Number

Depth 

(feet)

^MC

(%)

Soil 

Type

Atterberg Limits **Percent 

Passing 

No. 200 

Sieve

Moisture - Density CBR (%)

#Organic 

Content (%)
LL PL PI

<Maximum 

Density (pcf)

<Optimum 

Moisture (%)
0.1 in. 0.2 in.

TP-1A 2.5

TP-2A 2.5

TP-2A 5

TP-3A 2.5

TP-4A 2.5

TP-5A 2.5

TP-5A 5

TP-5A 7.5

TP-6A 2.5

TP-7A 2.5

Notes: See test reports for test method, ^ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected 

values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California 

Bearing Ratio, OC: Organic Content

5429 Franklin Pike Add'l Geotechnical Exploration Project No.: 26:5679-A

Urban Development Group LLC Date Reported: 3/20/2023

Office / Lab Address Office Number / Fax

ECS Southeast LLP - Nashville

318 Seaboard Lane  

Suite 208  

Franklin, TN 37067

(615)885-4983

(615)771-4134

Tested by Checked by Approved by Date Received

LMinella rbanner rbanner 3/13/2012



S-2 20.8

S-3 26.2

S-4 25.9

Project:

Client:

Laboratory Testing Summary

Sample Location
Sample 

Number

Depth 

(feet)

^MC

(%)

Soil 

Type

Atterberg Limits **Percent 

Passing 

No. 200 

Sieve

Moisture - Density CBR (%)

#Organic 

Content (%)
LL PL PI

<Maximum 

Density (pcf)

<Optimum 

Moisture (%)
0.1 in. 0.2 in.

TP-7A 5

TP-7A 7.5

TP-7A 10

Notes: See test reports for test method, ^ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected 

values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California 
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Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Hydraflow 4-17.gpw Tuesday, 04 / 18 / 2023

Hyd. Origin Description

Legend

1 SCS Runoff Existing Conditions

3 SCS Runoff Proposed Bypass

4 SCS Runoff Area into 5421 BIO

5 SCS Runoff Area into 5425 BIO

6 SCS Runoff Area into 5429 BIO

8 Reservoir 5421 BIO ROUTING

9 Reservoir 5425 BIO ROUTING

10 Reservoir 5429 BIO ROUTING

12 Combine Total Proposed



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 9.487 ------- 16.01 20.58 26.73 31.38 36.01 Existing Conditions

3 SCS Runoff ------ ------- 9.235 ------- 15.15 19.36 24.87 29.01 33.12 Proposed Bypass

4 SCS Runoff ------ ------- 0.682 ------- 0.986 1.186 1.440 1.628 1.812 Area into 5421 BIO

5 SCS Runoff ------ ------- 0.779 ------- 1.116 1.336 1.616 1.823 2.025 Area into 5425 BIO

6 SCS Runoff ------ ------- 0.690 ------- 0.961 1.137 1.361 1.526 1.688 Area into 5429 BIO

8 Reservoir 4 ------- 0.000 ------- 0.000 0.000 0.274 0.939 1.552 5421 BIO ROUTING

9 Reservoir 5 ------- 0.000 ------- 0.000 0.000 0.152 1.179 1.986 5425 BIO ROUTING

10 Reservoir 6 ------- 0.030 ------- 0.939 1.112 1.327 1.488 1.643 5429 BIO ROUTING

12 Combine 3, 8, 9,
10,

------- 9.235 ------- 15.44 20.43 26.17 30.50 35.90 Total Proposed

Proj. file: Hydraflow 4-17.gpw Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 9.487 2 718 18,984 ------ ------ ------ Existing Conditions

3 SCS Runoff 9.235 2 718 18,470 ------ ------ ------ Proposed Bypass

4 SCS Runoff 0.682 2 716 1,402 ------ ------ ------ Area into 5421 BIO

5 SCS Runoff 0.779 2 716 1,612 ------ ------ ------ Area into 5425 BIO

6 SCS Runoff 0.690 2 716 1,465 ------ ------ ------ Area into 5429 BIO

8 Reservoir 0.000 2 992 0 4 743.19 775 5421 BIO ROUTING

9 Reservoir 0.000 2 1908 0 5 800.45 1,039 5425 BIO ROUTING

10 Reservoir 0.030 2 760 123 6 808.58 927 5429 BIO ROUTING

12 Combine 9.235 2 718 18,593 3, 8, 9,
10,

------ ------ Total Proposed

Hydraflow 4-17.gpw Return Period: 2 Year Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  9.487 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  18,984 cuft
Drainage area =  4.790 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.50 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 89) + (0.200 x 79) + (4.720 x 73)] / 4.790
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 3

Proposed Bypass

Hydrograph type =  SCS Runoff Peak discharge =  9.235 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  18,470 cuft
Drainage area =  4.220 ac Curve number =  76*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.50 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.280 x 73) + (0.280 x 98) + (0.660 x 79)] / 4.220
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Hyd. No. 3 -- 2 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 4

Area into 5421 BIO

Hydrograph type =  SCS Runoff Peak discharge =  0.682 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,402 cuft
Drainage area =  0.190 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.060 x 79) + (0.120 x 98)] / 0.190
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Hyd. No. 4 -- 2 Year

Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 5

Area into 5425 BIO

Hydrograph type =  SCS Runoff Peak discharge =  0.779 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,612 cuft
Drainage area =  0.210 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.030 x 79) + (0.130 x 98)] / 0.210
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Hyd. No. 5 -- 2 Year

Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 6

Area into 5429 BIO

Hydrograph type =  SCS Runoff Peak discharge =  0.690 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,465 cuft
Drainage area =  0.170 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.120 x 98) + (0.050 x 79)] / 0.170
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Hyd. No. 6 -- 2 Year

Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 8

5421 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  992 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - Area into 5421 BIO Max. Elevation =  743.19 ft
Reservoir name =  5421 Rain Garden W INFIL Max. Storage =  775 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 8 -- 2 Year

Hyd No. 8 Hyd No. 4 Total storage used = 775 cuft



Pond Report 10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Pond No. 5 -  5421 Rain Garden W INFIL

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 741.75 ft

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

0.00 741.75 538 0 0
2.15 743.90 539 1,158 1,158
3.15 744.90 540 539 1,697

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 0.00 0.00 0.00

Span (in) =  12.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  741.75 0.00 0.00 0.00

Length (ft) =  47.00 0.00 0.00 0.00

Slope (%) =  18.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  6.25 0.00 0.00 0.00

Crest El. (ft) =  744.67 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  4.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 9

5425 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  1908 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - Area into 5425 BIO Max. Elevation =  800.45 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  1,039 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 9 -- 2 Year

Hyd No. 9 Hyd No. 5 Total storage used = 1,039 cuft



Pond Report 12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Pond No. 6 -  5425 Rain Garden W INFIL

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 799.00 ft

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

0.00 799.00 716 0 0
1.95 800.87 717 1,397 1,397
2.95 801.95 718 718 2,115

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  6.00 0.00 0.00 0.00

Span (in) =  6.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  741.75 0.00 0.00 0.00

Length (ft) =  47.00 0.00 0.00 0.00

Slope (%) =  20.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  6.25 0.00 0.00 0.00

Crest El. (ft) =  801.72 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  1.750 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 10

5429 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.030 cfs
Storm frequency =  2 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  123 cuft
Inflow hyd. No. =  6 - Area into 5429 BIO Max. Elevation =  808.58 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  927 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Pond Report 14

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Pond No. 7 -  5425 Rain Garden W INFIL

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 806.00 ft

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

0.00 806.00 358 0 0
1.87 807.87 359 670 670
2.87 808.87 360 360 1,030

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  8.00 0.00 0.00 0.00

Span (in) =  8.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  806.00 0.00 0.00 0.00

Length (ft) =  47.00 0.00 0.00 0.00

Slope (%) =  6.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  6.28 0.00 0.00 0.00

Crest El. (ft) =  808.62 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  1.400 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 12

Total Proposed

Hydrograph type =  Combine Peak discharge =  9.235 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  18,593 cuft
Inflow hyds. =  3, 8, 9, 10 Contrib. drain. area =  4.220 ac
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Hydrograph Summary Report
16

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 16.01 2 718 32,151 ------ ------ ------ Existing Conditions

3 SCS Runoff 15.15 2 718 30,587 ------ ------ ------ Proposed Bypass

4 SCS Runoff 0.986 2 716 2,067 ------ ------ ------ Area into 5421 BIO

5 SCS Runoff 1.116 2 716 2,355 ------ ------ ------ Area into 5425 BIO

6 SCS Runoff 0.961 2 716 2,084 ------ ------ ------ Area into 5429 BIO

8 Reservoir 0.000 2 754 0 4 743.90 1,159 5421 BIO ROUTING

9 Reservoir 0.000 2 2216 0 5 801.08 1,547 5425 BIO ROUTING

10 Reservoir 0.939 2 720 662 6 808.74 984 5429 BIO ROUTING

12 Combine 15.44 2 718 31,248 3, 8, 9,
10,

------ ------ Total Proposed

Hydraflow 4-17.gpw Return Period: 5 Year Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  16.01 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  32,151 cuft
Drainage area =  4.790 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.50 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 89) + (0.200 x 79) + (4.720 x 73)] / 4.790
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 3

Proposed Bypass

Hydrograph type =  SCS Runoff Peak discharge =  15.15 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  30,587 cuft
Drainage area =  4.220 ac Curve number =  76*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.50 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.280 x 73) + (0.280 x 98) + (0.660 x 79)] / 4.220
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 4

Area into 5421 BIO

Hydrograph type =  SCS Runoff Peak discharge =  0.986 cfs
Storm frequency =  5 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,067 cuft
Drainage area =  0.190 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.060 x 79) + (0.120 x 98)] / 0.190
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 5

Area into 5425 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.116 cfs
Storm frequency =  5 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,355 cuft
Drainage area =  0.210 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.030 x 79) + (0.130 x 98)] / 0.210
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 6

Area into 5429 BIO

Hydrograph type =  SCS Runoff Peak discharge =  0.961 cfs
Storm frequency =  5 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,084 cuft
Drainage area =  0.170 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.120 x 98) + (0.050 x 79)] / 0.170
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 8

5421 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  5 yrs Time to peak =  754 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - Area into 5421 BIO Max. Elevation =  743.90 ft
Reservoir name =  5421 Rain Garden W INFIL Max. Storage =  1,159 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 8 -- 5 Year

Hyd No. 8 Hyd No. 4 Total storage used = 1,159 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 9

5425 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  5 yrs Time to peak =  2216 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - Area into 5425 BIO Max. Elevation =  801.08 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  1,547 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 9 -- 5 Year

Hyd No. 9 Hyd No. 5 Total storage used = 1,547 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 10

5429 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.939 cfs
Storm frequency =  5 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  662 cuft
Inflow hyd. No. =  6 - Area into 5429 BIO Max. Elevation =  808.74 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  984 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 10 Hyd No. 6 Total storage used = 984 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 12

Total Proposed

Hydrograph type =  Combine Peak discharge =  15.44 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  31,248 cuft
Inflow hyds. =  3, 8, 9, 10 Contrib. drain. area =  4.220 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 20.58 2 716 41,552 ------ ------ ------ Existing Conditions

3 SCS Runoff 19.36 2 716 39,152 ------ ------ ------ Proposed Bypass

4 SCS Runoff 1.186 2 716 2,514 ------ ------ ------ Area into 5421 BIO

5 SCS Runoff 1.336 2 716 2,853 ------ ------ ------ Area into 5425 BIO

6 SCS Runoff 1.137 2 716 2,496 ------ ------ ------ Area into 5429 BIO

8 Reservoir 0.000 2 976 0 4 744.44 1,450 5421 BIO ROUTING

9 Reservoir 0.000 2 2478 0 5 801.63 1,940 5425 BIO ROUTING

10 Reservoir 1.112 2 718 1,032 6 808.76 990 5429 BIO ROUTING

12 Combine 20.43 2 716 40,184 3, 8, 9,
10,

------ ------ Total Proposed

Hydraflow 4-17.gpw Return Period: 10 Year Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  20.58 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  41,552 cuft
Drainage area =  4.790 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.50 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 89) + (0.200 x 79) + (4.720 x 73)] / 4.790
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 3

Proposed Bypass

Hydrograph type =  SCS Runoff Peak discharge =  19.36 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  39,152 cuft
Drainage area =  4.220 ac Curve number =  76*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.50 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.280 x 73) + (0.280 x 98) + (0.660 x 79)] / 4.220
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 4

Area into 5421 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.186 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,514 cuft
Drainage area =  0.190 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.060 x 79) + (0.120 x 98)] / 0.190
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 5

Area into 5425 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.336 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,853 cuft
Drainage area =  0.210 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.030 x 79) + (0.130 x 98)] / 0.210
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 6

Area into 5429 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.137 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,496 cuft
Drainage area =  0.170 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.120 x 98) + (0.050 x 79)] / 0.170
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 8

5421 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  10 yrs Time to peak =  976 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - Area into 5421 BIO Max. Elevation =  744.44 ft
Reservoir name =  5421 Rain Garden W INFIL Max. Storage =  1,450 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 8 Hyd No. 4 Total storage used = 1,450 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 9

5425 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  10 yrs Time to peak =  2478 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - Area into 5425 BIO Max. Elevation =  801.63 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  1,940 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 9 Hyd No. 5 Total storage used = 1,940 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 10

5429 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.112 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,032 cuft
Inflow hyd. No. =  6 - Area into 5429 BIO Max. Elevation =  808.76 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  990 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 10 Hyd No. 6 Total storage used = 990 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 12

Total Proposed

Hydrograph type =  Combine Peak discharge =  20.43 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  40,184 cuft
Inflow hyds. =  3, 8, 9, 10 Contrib. drain. area =  4.220 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 26.73 2 716 54,117 ------ ------ ------ Existing Conditions

3 SCS Runoff 24.87 2 716 50,531 ------ ------ ------ Proposed Bypass

4 SCS Runoff 1.440 2 716 3,091 ------ ------ ------ Area into 5421 BIO

5 SCS Runoff 1.616 2 716 3,495 ------ ------ ------ Area into 5425 BIO

6 SCS Runoff 1.361 2 716 3,024 ------ ------ ------ Area into 5429 BIO

8 Reservoir 0.274 2 724 307 4 744.72 1,600 5421 BIO ROUTING

9 Reservoir 0.152 2 736 492 5 801.74 2,018 5425 BIO ROUTING

10 Reservoir 1.327 2 718 1,516 6 808.78 997 5429 BIO ROUTING

12 Combine 26.17 2 716 52,845 3, 8, 9,
10,

------ ------ Total Proposed

Hydraflow 4-17.gpw Return Period: 25 Year Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  26.73 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  54,117 cuft
Drainage area =  4.790 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.50 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 89) + (0.200 x 79) + (4.720 x 73)] / 4.790
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 3

Proposed Bypass

Hydrograph type =  SCS Runoff Peak discharge =  24.87 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  50,531 cuft
Drainage area =  4.220 ac Curve number =  76*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.50 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.280 x 73) + (0.280 x 98) + (0.660 x 79)] / 4.220
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 4

Area into 5421 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.440 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,091 cuft
Drainage area =  0.190 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.060 x 79) + (0.120 x 98)] / 0.190
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 5

Area into 5425 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.616 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,495 cuft
Drainage area =  0.210 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.030 x 79) + (0.130 x 98)] / 0.210
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 6

Area into 5429 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.361 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,024 cuft
Drainage area =  0.170 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.120 x 98) + (0.050 x 79)] / 0.170
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 8

5421 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.274 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  307 cuft
Inflow hyd. No. =  4 - Area into 5421 BIO Max. Elevation =  744.72 ft
Reservoir name =  5421 Rain Garden W INFIL Max. Storage =  1,600 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 8 Hyd No. 4 Total storage used = 1,600 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 9

5425 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.152 cfs
Storm frequency =  25 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  492 cuft
Inflow hyd. No. =  5 - Area into 5425 BIO Max. Elevation =  801.74 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  2,018 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 10

5429 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.327 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,516 cuft
Inflow hyd. No. =  6 - Area into 5429 BIO Max. Elevation =  808.78 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  997 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 12

Total Proposed

Hydrograph type =  Combine Peak discharge =  26.17 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  52,845 cuft
Inflow hyds. =  3, 8, 9, 10 Contrib. drain. area =  4.220 ac
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Hydrograph Summary Report
46

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 31.38 2 716 63,763 ------ ------ ------ Existing Conditions

3 SCS Runoff 29.01 2 716 59,227 ------ ------ ------ Proposed Bypass

4 SCS Runoff 1.628 2 716 3,523 ------ ------ ------ Area into 5421 BIO

5 SCS Runoff 1.823 2 716 3,975 ------ ------ ------ Area into 5425 BIO

6 SCS Runoff 1.526 2 716 3,417 ------ ------ ------ Area into 5429 BIO

8 Reservoir 0.939 2 722 608 4 744.80 1,641 5421 BIO ROUTING

9 Reservoir 1.179 2 722 890 5 801.85 2,076 5425 BIO ROUTING

10 Reservoir 1.488 2 716 1,891 6 808.79 1,001 5429 BIO ROUTING

12 Combine 30.50 2 716 62,616 3, 8, 9,
10,

------ ------ Total Proposed

Hydraflow 4-17.gpw Return Period: 50 Year Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  31.38 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  63,763 cuft
Drainage area =  4.790 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.50 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 89) + (0.200 x 79) + (4.720 x 73)] / 4.790

47

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

35.00 35.00

Q (cfs)

Time (min)

Existing Conditions
Hyd. No. 1 -- 50 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 3

Proposed Bypass

Hydrograph type =  SCS Runoff Peak discharge =  29.01 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  59,227 cuft
Drainage area =  4.220 ac Curve number =  76*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.50 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.280 x 73) + (0.280 x 98) + (0.660 x 79)] / 4.220
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 4

Area into 5421 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.628 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,523 cuft
Drainage area =  0.190 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.060 x 79) + (0.120 x 98)] / 0.190
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 5

Area into 5425 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.823 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,975 cuft
Drainage area =  0.210 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.030 x 79) + (0.130 x 98)] / 0.210
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 6

Area into 5429 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.526 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,417 cuft
Drainage area =  0.170 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.120 x 98) + (0.050 x 79)] / 0.170
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 8

5421 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.939 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  608 cuft
Inflow hyd. No. =  4 - Area into 5421 BIO Max. Elevation =  744.80 ft
Reservoir name =  5421 Rain Garden W INFIL Max. Storage =  1,641 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 8 Hyd No. 4 Total storage used = 1,641 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 9

5425 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.179 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  890 cuft
Inflow hyd. No. =  5 - Area into 5425 BIO Max. Elevation =  801.85 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  2,076 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 9 Hyd No. 5 Total storage used = 2,076 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 10

5429 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.488 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,891 cuft
Inflow hyd. No. =  6 - Area into 5429 BIO Max. Elevation =  808.79 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  1,001 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd No. 10 Hyd No. 6 Total storage used = 1,001 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 12

Total Proposed

Hydrograph type =  Combine Peak discharge =  30.50 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  62,616 cuft
Inflow hyds. =  3, 8, 9, 10 Contrib. drain. area =  4.220 ac
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Hydrograph Summary Report
56

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 36.01 2 716 73,478 ------ ------ ------ Existing Conditions

3 SCS Runoff 33.12 2 716 67,960 ------ ------ ------ Proposed Bypass

4 SCS Runoff 1.812 2 716 3,950 ------ ------ ------ Area into 5421 BIO

5 SCS Runoff 2.025 2 716 4,450 ------ ------ ------ Area into 5425 BIO

6 SCS Runoff 1.688 2 716 3,806 ------ ------ ------ Area into 5429 BIO

8 Reservoir 1.552 2 720 912 4 744.84 1,667 5421 BIO ROUTING

9 Reservoir 1.986 2 720 1,293 5 801.92 2,104 5425 BIO ROUTING

10 Reservoir 1.643 2 716 2,264 6 808.80 1,005 5429 BIO ROUTING

12 Combine 35.90 2 718 72,429 3, 8, 9,
10,

------ ------ Total Proposed

Hydraflow 4-17.gpw Return Period: 100 Year Tuesday, 04 / 18 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  36.01 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  73,478 cuft
Drainage area =  4.790 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.50 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 89) + (0.200 x 79) + (4.720 x 73)] / 4.790
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 3

Proposed Bypass

Hydrograph type =  SCS Runoff Peak discharge =  33.12 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  67,960 cuft
Drainage area =  4.220 ac Curve number =  76*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.50 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.280 x 73) + (0.280 x 98) + (0.660 x 79)] / 4.220
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 4

Area into 5421 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.812 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,950 cuft
Drainage area =  0.190 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.060 x 79) + (0.120 x 98)] / 0.190
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 5

Area into 5425 BIO

Hydrograph type =  SCS Runoff Peak discharge =  2.025 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,450 cuft
Drainage area =  0.210 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.030 x 79) + (0.130 x 98)] / 0.210
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 6

Area into 5429 BIO

Hydrograph type =  SCS Runoff Peak discharge =  1.688 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,806 cuft
Drainage area =  0.170 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.120 x 98) + (0.050 x 79)] / 0.170
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 8

5421 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.552 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  912 cuft
Inflow hyd. No. =  4 - Area into 5421 BIO Max. Elevation =  744.84 ft
Reservoir name =  5421 Rain Garden W INFIL Max. Storage =  1,667 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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5421 BIO ROUTING
Hyd. No. 8 -- 100 Year

Hyd No. 8 Hyd No. 4 Total storage used = 1,667 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 9

5425 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.986 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  1,293 cuft
Inflow hyd. No. =  5 - Area into 5425 BIO Max. Elevation =  801.92 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  2,104 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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5425 BIO ROUTING
Hyd. No. 9 -- 100 Year

Hyd No. 9 Hyd No. 5 Total storage used = 2,104 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 10

5429 BIO ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.643 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,264 cuft
Inflow hyd. No. =  6 - Area into 5429 BIO Max. Elevation =  808.80 ft
Reservoir name =  5425 Rain Garden W INFIL Max. Storage =  1,005 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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5429 BIO ROUTING
Hyd. No. 10 -- 100 Year

Hyd No. 10 Hyd No. 6 Total storage used = 1,005 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 04 / 18 / 2023

Hyd. No. 12

Total Proposed

Hydrograph type =  Combine Peak discharge =  35.90 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  72,429 cuft
Inflow hyds. =  3, 8, 9, 10 Contrib. drain. area =  4.220 ac
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Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Apr 17 2023

Ditch #1 Hydrology

Hydrograph type =  Rational Peak discharge (cfs) =  3.804
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  1.030 Runoff coeff. (C) =  0.38
Rainfall Inten (in/hr) =  9.719 Tc by User (min) =  5
IDF Curve =  Nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 1,141 (cuft); 0.026 (acft)
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0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

Runoff Hydrograph

100-yr frequency

Runoff Hyd - Qp = 3.80 (cfs)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Apr 17 2023

DITCH #1

Triangular
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  1.00
Slope (%) =  20.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  3.80

Highlighted
Depth (ft) =  0.49
Q (cfs) =  3.800
Area (sqft) =  0.48
Velocity (ft/s) =  7.91
Wetted Perim (ft) =  2.19
Crit Depth, Yc (ft) =  0.50
Top Width (ft) =  1.96
EGL (ft) =  1.46

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

0.75 -0.25

1.00 0.00

1.25 0.25

1.50 0.50

1.75 0.75

2.00 1.00

Reach (ft)



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Apr 17 2023

Ditch #2 Hydrology

Hydrograph type =  Rational Peak discharge (cfs) =  2.869
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  0.720 Runoff coeff. (C) =  0.41
Rainfall Inten (in/hr) =  9.719 Tc by User (min) =  5
IDF Curve =  Nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 861 (cuft); 0.020 (acft)
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Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

Runoff Hydrograph

100-yr frequency

Runoff Hyd - Qp = 2.87 (cfs)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Apr 17 2023

DITCH #2

Triangular
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  1.00
Slope (%) =  20.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  2.87

Highlighted
Depth (ft) =  0.44
Q (cfs) =  2.870
Area (sqft) =  0.39
Velocity (ft/s) =  7.41
Wetted Perim (ft) =  1.97
Crit Depth, Yc (ft) =  0.50
Top Width (ft) =  1.76
EGL (ft) =  1.29

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

0.75 -0.25

1.00 0.00

1.25 0.25
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Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Apr 18 2023

100 Year Flow to Offsite Culvert

Hydrograph type =  Rational Peak discharge (cfs) =  18.55
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  5.700 Runoff coeff. (C) =  0.4
Rainfall Inten (in/hr) =  8.135 Tc by User (min) =  10
IDF Curve =  Nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 11,128 (cuft); 0.255 (acft)
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Runoff Hyd - Qp = 18.55 (cfs)
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Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Apr 18 2023

Downstream Culvert - 100 Year

Invert Elev Dn (ft) =  1.00
Pipe Length (ft) =  12.00
Slope (%) =  5.00
Invert Elev Up (ft) =  1.60
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.017
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  4.00
Top Width (ft) =  10.00
Crest Width (ft) =  10.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  18.50
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  18.00
Qpipe (cfs) =  17.35
Qovertop (cfs) =  0.65
Veloc Dn (ft/s) =  5.95
Veloc Up (ft/s) =  6.86
HGL Dn (ft) =  2.75
HGL Up (ft) =  3.10
Hw Elev (ft) =  4.09
Hw/D (ft) =  1.24
Flow Regime =  Inlet Control



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Apr 18 2023

100 Year Downstream Concrete Channel

Triangular
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  13.70
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  18.50

Highlighted
Depth (ft) =  0.70
Q (cfs) =  18.50
Area (sqft) =  0.98
Velocity (ft/s) =  18.88
Wetted Perim (ft) =  3.13
Crit Depth, Yc (ft) =  1.00
Top Width (ft) =  2.80
EGL (ft) =  6.24
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Planning, Design & Research Engineers, Inc. 
2000 Lindell Avenue 

Nashville, Tennessee 37203-5509 
615-298-2065      jgoff@pdre.net      

April 15, 2023 
 
 
Mr. Jeremy Walker 
Urban Development Group LLC 
PO Box 90288 
Nashville, Tennessee 37209 
 
RE:  STABILITY CERTIFICATION FOR 

STRUCTURES AND SLOPES 
5421, 5425 & 5429 FRANKLIN PIKE 
OAKHILL, TENNESSEE 

 
Dear Mr. Walker:  
 
This letter is to certify that Jon Goff, PE with Planning, Design & Research Engineers, Inc. 
(PDRE) has reviewed the geotechnical report prepared by ECS Southeast, LLP dated April 
5, 2023 and has designed the retaining walls in accordance with that report.  It should be 
noted that the geotechnical reported indicated that bedrock was located at 2.5’ to 5’ below 
grade.  Additionally, the site contained areas with unsuitable soils (Fat Clay (CH)) which are 
unsuitable to support the retaining walls.  Based upon this information PDRE designed the 
walls based upon removal of all soils to the top of bedrock, ie.  the walls are founded on 
competent bedrock.     
 
Please feel free to contact our office if you have any questions regarding this matter.  
 
Sincerely, 
 
PLANNING, DESIGN & RESEARCH ENGINEERS, INC. 

 
Jon F. Goff, PE  
 
     



WELL-GRADED GRANULAR WALL
ROCK 0.25 in TO 1.5 in

(5 mm TO 38 mm)
LESS THAN 10% FINES

BACKSLOPE
ANGLE, i

ALLAN BLOCK
WALL BATTER
FROM VERTICAL

b

4 in (100 mm) TOE DRAIN
PIPE VENTED TO DAYLIGHT

4 in (100 mm) HEEL DRAIN
PIPE VENTED TO DAYLIGHT

Diamond Pro Series

FINISHED GRADE

GEOGRID REINFORCEMENT TYPE AND
LENGTH VARIES PER WALL DESIGN

OPTIONAL ALLAN
BLOCK CAPSTONE

FINISHED GRADE
Miragnd 8XT Geogrid
GEOGRID LENGTH

COMPACTION ZONE
(TO BACK OF CUT)

RETAINED SOIL

EMBEDMENT DEPTH

12 in (300 mm)

3 ft (1 m)
CONSOLIDATION

ZONE

BACKSLOPE
HEIGHT

6 in (150 mm)
(MIN)

12 in (300 mm)
(MIN)

EXPOSED
WALL HEIGHT

HW

IMPERMEABLE FILL TO
MINIMUM THICKNESS OF
6 in (150 mm)

Remove all Soil
to Competent Bedrock

Bearing Capacity >4.0 KSF

ZONE

SHEETSCALE

SIZE FSCM NO. DWG NO. REV

DATEDESCRIPTIONREV

REVISIONS

APPROVED

NASHVILLE, TENNESSEE 37203

PLANNING DESIGN & RESEARCH 
ENGINEERS, INC.

(615) 298-2065

2000 LINDELL AVENUE

5421, 5425 & 5429 FRANKLIN PIKE
OAKHILL, TENNESSE

BUILDING PERMIT No. 

1.       ORIGINAL SUBMITTAL                        02-06-2023

SEGMENTED BLOCK RETAINING WALL

Wall Height
HW - (FT)

0' to 4'
4' to 6'
6' to 8'

8' to 10'
10' to 12'
12' to 14'

Turn geogrid down 1' at end

Block Layer
for Grid 1

2
2
2
2
2
2

Geogrid Length
for Grid 1- (ft)

4'-0"
4'-0"
5'-6"
6'-0"
8'-0"
8'-6"

Block Layer
for Grid 2

5
5
5
5
5
5

Geogrid Length
for Grid 2- (ft)

4'-0"
4'-0"
5'-6"
6'-0"
8'-0"
8'-6"

Block Layer
for Grid 3

Not Required
8
8
8
8
8

Geogrid Length
for Grid 3- (ft)

Not Required
4'-0"
5'-6"
6'-0"
8'-0"
8'-6"

Block Layer
for Grid 4

Not Required
Not Required

11
11
11
11

Geogrid Length
for Grid 4- (ft)

Not required
Not Required

5'-6"
6'-0"
8'-0"
8'-6"

Block Layer
for Grid 5

Not Required
Not Required
Not required

14
14
14

Geogrid Length
for Grid 5- (ft)

Not Required
Not Required
Not required

6'-0"
8'-0"
8'-6"

SEGMENTED BLOCK RETAINING WALL
Scale:  None

Block Layer
for Grid 6

Not Required
Not Required
Not required
Not required

17
17

Geogrid Length
for Grid 6- (ft)

Not Required
Not Required
Not required
Not Required

8'-0"
8'-6"

Block Layer
for Grid 7

Not Required
Not Required
Not required
Not Required
Not Required

17

Geogrid Length
for Grid 7- (ft)

Not Required
Not Required
Not required
Not Required
Not Required

8'-6"

Adjust Geogrid to conform to
Block Location as indicated in Table



 

 

 

 

5421 FRANKLIN PIKE 

OAKHILL, TENNESSEE 

  



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5421 Franklin Pike, Oakhill, Tn Page :  1
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 4'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 4.00

1,650.64
8.83

249.18
3,822.69

15.34

381.23
4,000.00

10.49Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 186.88

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 4.33

ft
ft

0.16

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 4.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 9.74

24.09
44.08
37.69
10.49
15.34
8.83 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5421 Franklin Pike, Oakhill, Tn Page :  2
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 4'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

2 3.33 1.67 0.67 15.9 0.0 0.0 15.9 3,927.0 2,485.4 15.9 246.84 156.23
1 1.33 2.33 2.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

2 1,152.3 72.43 0.00 672.1 42.25 42.25 5.2 479.51 5.2 479.51
1 2,145.7 24.09 0.00 867.5 9.74 9.74 83.1 37.69 83.1 37.69

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5421 Franklin Pike, Oakhill, Tn Page :  3
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 4'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

DESIGNER NOTES:

Segmented Block Wall
Diamond Pro Stone Cut with Mirafi Geogrid - Miragrid 8XT



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5421 Franklin Pike, Oakhill, Tn Page :  1
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 6'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 4.00

2,543.95
6.05

840.98
6,326.79

7.52

589.86
4,000.00

6.78Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 420.49

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 4.31

ft
ft

0.16

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 6.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 6.82

14.98
25.19
14.96
6.78
7.52
6.05 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety



PDR Engineers, Inc.
2000 Lindell Avenue
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Description....
0' to 6'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

3 5.33 1.67 0.67 15.9 0.0 0.0 15.9 3,927.0 2,485.4 15.9 246.84 156.23
2 3.33 2.00 2.67 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
1 1.33 2.33 4.67 155.9 0.0 0.0 155.9 3,927.0 2,485.4 155.9 25.19 15.94

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

3 238.4 14.98 0.00 672.1 42.25 42.25 5.2 479.51 5.2 479.51
2 1,728.5 22.64 0.00 867.5 11.36 11.36 83.1 37.69 83.1 37.69
1 3,218.6 20.64 0.00 1,062.8 6.82 6.82 254.4 14.96 254.4 14.96

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Segmented Block Wall
Diamond Pro Stone Cut with Mirafi Geogrid - Miragrid 8XT
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 5.40

4,938.58
6.61

1,993.42
16,531.32

8.29

838.83
4,000.00

4.77Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 747.53

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 5.89

ft
ft

0.24

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 8.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.65

31.04
17.63
10.45
4.77
8.29
6.61 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

4 7.33 1.67 0.67 15.9 0.0 0.0 15.9 3,927.0 2,485.4 15.9 246.84 156.23
3 5.33 2.00 2.67 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
2 3.33 2.00 4.67 133.6 0.0 0.0 133.6 3,927.0 2,485.4 133.6 29.39 18.60
1 1.33 2.33 6.67 222.7 0.0 0.0 222.7 3,927.0 2,485.4 222.7 17.63 11.16

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

4 951.8 59.83 0.00 672.1 42.25 42.25 5.2 497.04 5.2 497.04
3 2,938.6 38.48 0.00 867.5 11.36 11.36 83.1 42.07 83.1 42.07
2 4,925.5 36.86 0.00 1,062.8 7.95 7.95 254.4 17.47 254.4 17.47
1 6,912.3 31.04 0.00 1,258.2 5.65 5.65 519.1 10.45 519.1 10.45

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 6.00

7,066.53
6.05

3,893.41
26,926.91

6.92

1,083.98
4,000.00

3.69Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 1,168.02

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 6.52

ft
ft

0.26

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 10.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.86

8.67
15.82
7.92
3.69
6.92
6.05 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

7 9.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
6 8.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
5 6.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
4 5.33 1.33 4.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90
3 4.00 1.33 6.00 114.5 0.0 0.0 114.5 3,927.0 2,485.4 114.5 34.28 21.70
2 2.67 1.33 7.33 140.0 0.0 0.0 140.0 3,927.0 2,485.4 140.0 28.05 17.75
1 1.33 2.00 8.67 248.2 0.0 0.0 248.2 3,927.0 2,485.4 248.2 15.82 10.01

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

7 110.3 8.67 0.00 672.1 52.81 52.81 5.2 504.56 5.2 504.56
6 1,766.0 46.25 0.00 802.4 21.01 21.01 46.7 70.70 46.7 70.70
5 3,421.6 53.77 0.00 932.6 14.66 14.66 129.8 30.84 129.8 30.84
4 5,077.3 56.99 0.00 1,062.8 11.93 11.93 254.4 18.54 254.4 18.54
3 6,733.0 58.78 0.00 1,193.1 10.42 10.42 420.5 12.95 420.5 12.95
2 8,388.7 59.92 0.00 1,323.3 9.45 9.45 628.1 9.85 628.1 9.85
1 10,044.3 40.47 0.00 1,453.6 5.86 5.86 877.3 7.92 877.3 7.92

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 8.00

11,735.80
6.98

6,727.81
58,349.34

8.67

1,334.03
4,000.00

3.00Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 1,681.95

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 8.80

ft
ft

0.40

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 12.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.40

57.85
12.86
7.67
3.00
8.67
6.98 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

8 10.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
7 9.33 1.33 2.67 50.9 0.0 0.0 50.9 3,927.0 2,485.4 50.9 77.14 48.82
6 8.00 1.33 4.00 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
5 6.67 1.33 5.33 101.8 0.0 0.0 101.8 3,927.0 2,485.4 101.8 38.57 24.41
4 5.33 1.33 6.67 127.3 0.0 0.0 127.3 3,927.0 2,485.4 127.3 30.86 19.53
3 4.00 1.33 8.00 152.7 0.0 0.0 152.7 3,927.0 2,485.4 152.7 25.71 16.27
2 2.67 1.33 9.33 178.2 0.0 0.0 178.2 3,927.0 2,485.4 178.2 22.04 13.95
1 1.33 2.00 10.67 305.4 0.0 0.0 305.4 3,927.0 2,485.4 305.4 12.86 8.14

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

8 3,761.5 98.52 0.00 737.2 19.31 19.31 20.8 155.04 20.8 155.04
7 5,748.3 112.92 0.00 867.5 17.04 17.04 83.1 50.21 83.1 50.21
6 7,735.1 101.30 0.00 997.7 13.07 13.07 186.9 27.49 186.9 27.49
5 9,722.0 95.49 0.00 1,128.0 11.08 11.08 332.2 18.42 332.2 18.42
4 11,708.8 92.00 0.00 1,258.2 9.89 9.89 519.1 13.71 519.1 13.71
3 13,695.6 89.68 0.00 1,388.4 9.09 9.09 747.5 10.87 747.5 10.87
2 15,682.4 88.02 0.00 1,518.7 8.52 8.52 1,017.5 9.00 1,017.5 9.00
1 17,669.2 57.85 0.00 1,648.9 5.40 5.40 1,328.9 7.67 1,328.9 7.67

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 8.40

14,578.40
6.37

10,683.51
77,764.03

7.28

1,584.14
4,000.00

2.53Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 2,289.32

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 9.20

ft
ft

0.40

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 14.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.08

60.44
10.83
6.55
2.53
7.28
6.37 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

10 13.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
9 12.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
8 10.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
7 9.33 1.33 4.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90
6 8.00 1.33 6.00 114.5 0.0 0.0 114.5 3,927.0 2,485.4 114.5 34.28 21.70
5 6.67 1.33 7.33 140.0 0.0 0.0 140.0 3,927.0 2,485.4 140.0 28.05 17.75
4 5.33 1.33 8.67 165.5 0.0 0.0 165.5 3,927.0 2,485.4 165.5 23.74 15.02
3 4.00 1.33 10.00 190.9 0.0 0.0 190.9 3,927.0 2,485.4 190.9 20.57 13.02
2 2.67 1.33 11.33 216.4 0.0 0.0 216.4 3,927.0 2,485.4 216.4 18.15 11.49
1 1.33 2.00 12.67 362.7 0.0 0.0 362.7 3,927.0 2,485.4 362.7 10.83 6.85

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

10 1,063.0 83.52 0.00 672.1 52.81 52.81 5.2 534.61 5.2 534.61
9 3,380.9 88.55 0.00 802.4 21.01 21.01 46.7 80.72 46.7 80.72
8 5,698.8 89.56 0.00 932.6 14.66 14.66 129.8 36.85 129.8 36.85
7 8,016.8 89.99 0.00 1,062.8 11.93 11.93 254.4 22.83 254.4 22.83
6 10,334.7 90.23 0.00 1,193.1 10.42 10.42 420.5 16.29 420.5 16.29
5 12,652.7 90.38 0.00 1,323.3 9.45 9.45 628.1 12.59 628.1 12.59
4 14,970.6 90.48 0.00 1,453.6 8.79 8.79 877.3 10.23 877.3 10.23
3 17,288.6 90.56 0.00 1,583.8 8.30 8.30 1,168.0 8.62 1,168.0 8.62
2 19,606.5 90.62 0.00 1,714.0 7.92 7.92 1,500.3 7.44 1,500.3 7.44
1 21,924.5 60.44 0.00 1,844.3 5.08 5.08 1,874.0 6.55 1,874.0 6.55

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 4.00

1,650.64
8.83

249.18
3,822.69

15.34

381.23
4,000.00

10.49Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 186.88

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 4.33

ft
ft

0.16

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 4.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 11.36

28.10
51.43
37.69
10.49
15.34
8.83 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

2 2.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
1 1.33 2.00 2.67 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

2 1,483.5 38.85 0.00 737.2 19.31 19.31 20.8 129.99 20.8 129.99
1 2,145.7 28.10 0.00 867.5 11.36 11.36 83.1 37.69 83.1 37.69

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5425 Franklin Pike, Oak Hill Tn Page :  3
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 4'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

DESIGNER NOTES:

Segmented Block Wall
Diamond Pro Stone Cut with Mirafi Geogrid - Miragrid 8XT



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5425 Franklin Pike, Oak Hill Tn Page :  1
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 6'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 4.00

2,543.95
6.05

840.98
6,326.79

7.52

589.86
4,000.00

6.78Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 420.49

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 4.31

ft
ft

0.16

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 6.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 7.95

18.73
29.39
14.96
6.78
7.52
6.05 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

4 5.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
3 4.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
2 2.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
1 1.33 2.00 4.67 133.6 0.0 0.0 133.6 3,927.0 2,485.4 133.6 29.39 18.60

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

4 238.4 18.73 0.00 672.1 52.81 52.81 5.2 479.51 5.2 479.51
3 1,231.8 32.26 0.00 802.4 21.01 21.01 46.7 62.35 46.7 62.35
2 2,225.2 34.97 0.00 932.6 14.66 14.66 129.8 25.83 129.8 25.83
1 3,218.6 24.09 0.00 1,062.8 7.95 7.95 254.4 14.96 254.4 14.96

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Project Name/Number : 5425 franklin

Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 5.50

5,042.58
6.75

1,993.42
17,130.05

8.59

839.94
4,000.00

4.76Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 747.53

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 6.00

ft
ft

0.25

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 8.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 6.59

37.19
20.57
10.58
4.76
8.59
6.75 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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0' to 8'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

5 6.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
4 5.33 1.33 2.67 50.9 0.0 0.0 50.9 3,927.0 2,485.4 50.9 77.14 48.82
3 4.00 1.33 4.00 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
2 2.67 1.33 5.33 101.8 0.0 0.0 101.8 3,927.0 2,485.4 101.8 38.57 24.41
1 1.33 2.00 6.67 190.9 0.0 0.0 190.9 3,927.0 2,485.4 190.9 20.57 13.02

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

5 1,801.3 47.18 0.00 737.2 19.31 19.31 20.8 139.38 20.8 139.38
4 3,125.8 61.40 0.00 867.5 17.04 17.04 83.1 42.39 83.1 42.39
3 4,450.4 58.28 0.00 997.7 13.07 13.07 186.9 22.27 186.9 22.27
2 5,774.9 56.72 0.00 1,128.0 11.08 11.08 332.2 14.50 332.2 14.50
1 7,099.5 37.19 0.00 1,258.2 6.59 6.59 519.1 10.58 519.1 10.58

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 6.00

7,066.53
6.05

3,893.41
26,926.91

6.92

1,083.98
4,000.00

3.69Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 1,168.02

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 6.52

ft
ft

0.26

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 10.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.86

8.67
15.82
7.92
3.69
6.92
6.05 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

7 9.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
6 8.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
5 6.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
4 5.33 1.33 4.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90
3 4.00 1.33 6.00 114.5 0.0 0.0 114.5 3,927.0 2,485.4 114.5 34.28 21.70
2 2.67 1.33 7.33 140.0 0.0 0.0 140.0 3,927.0 2,485.4 140.0 28.05 17.75
1 1.33 2.00 8.67 248.2 0.0 0.0 248.2 3,927.0 2,485.4 248.2 15.82 10.01

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

7 110.3 8.67 0.00 672.1 52.81 52.81 5.2 504.56 5.2 504.56
6 1,766.0 46.25 0.00 802.4 21.01 21.01 46.7 70.70 46.7 70.70
5 3,421.6 53.77 0.00 932.6 14.66 14.66 129.8 30.84 129.8 30.84
4 5,077.3 56.99 0.00 1,062.8 11.93 11.93 254.4 18.54 254.4 18.54
3 6,733.0 58.78 0.00 1,193.1 10.42 10.42 420.5 12.95 420.5 12.95
2 8,388.7 59.92 0.00 1,323.3 9.45 9.45 628.1 9.85 628.1 9.85
1 10,044.3 40.47 0.00 1,453.6 5.86 5.86 877.3 7.92 877.3 7.92

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 8.00

11,735.80
6.98

6,727.81
58,349.34

8.67

1,334.03
4,000.00

3.00Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 1,681.95

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 8.80

ft
ft

0.40

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 12.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.40

57.85
12.86
7.67
3.00
8.67
6.98 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

8 10.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
7 9.33 1.33 2.67 50.9 0.0 0.0 50.9 3,927.0 2,485.4 50.9 77.14 48.82
6 8.00 1.33 4.00 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
5 6.67 1.33 5.33 101.8 0.0 0.0 101.8 3,927.0 2,485.4 101.8 38.57 24.41
4 5.33 1.33 6.67 127.3 0.0 0.0 127.3 3,927.0 2,485.4 127.3 30.86 19.53
3 4.00 1.33 8.00 152.7 0.0 0.0 152.7 3,927.0 2,485.4 152.7 25.71 16.27
2 2.67 1.33 9.33 178.2 0.0 0.0 178.2 3,927.0 2,485.4 178.2 22.04 13.95
1 1.33 2.00 10.67 305.4 0.0 0.0 305.4 3,927.0 2,485.4 305.4 12.86 8.14

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

8 3,761.5 98.52 0.00 737.2 19.31 19.31 20.8 155.04 20.8 155.04
7 5,748.3 112.92 0.00 867.5 17.04 17.04 83.1 50.21 83.1 50.21
6 7,735.1 101.30 0.00 997.7 13.07 13.07 186.9 27.49 186.9 27.49
5 9,722.0 95.49 0.00 1,128.0 11.08 11.08 332.2 18.42 332.2 18.42
4 11,708.8 92.00 0.00 1,258.2 9.89 9.89 519.1 13.71 519.1 13.71
3 13,695.6 89.68 0.00 1,388.4 9.09 9.09 747.5 10.87 747.5 10.87
2 15,682.4 88.02 0.00 1,518.7 8.52 8.52 1,017.5 9.00 1,017.5 9.00
1 17,669.2 57.85 0.00 1,648.9 5.40 5.40 1,328.9 7.67 1,328.9 7.67

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 8.40

14,578.40
6.37

10,683.51
77,764.03

7.28

1,584.14
4,000.00

2.53Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 2,289.32

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 9.20

ft
ft

0.40

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 14.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.08

60.44
10.83
6.55
2.53
7.28
6.37 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

10 13.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
9 12.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
8 10.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
7 9.33 1.33 4.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90
6 8.00 1.33 6.00 114.5 0.0 0.0 114.5 3,927.0 2,485.4 114.5 34.28 21.70
5 6.67 1.33 7.33 140.0 0.0 0.0 140.0 3,927.0 2,485.4 140.0 28.05 17.75
4 5.33 1.33 8.67 165.5 0.0 0.0 165.5 3,927.0 2,485.4 165.5 23.74 15.02
3 4.00 1.33 10.00 190.9 0.0 0.0 190.9 3,927.0 2,485.4 190.9 20.57 13.02
2 2.67 1.33 11.33 216.4 0.0 0.0 216.4 3,927.0 2,485.4 216.4 18.15 11.49
1 1.33 2.00 12.67 362.7 0.0 0.0 362.7 3,927.0 2,485.4 362.7 10.83 6.85

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

10 1,063.0 83.52 0.00 672.1 52.81 52.81 5.2 534.61 5.2 534.61
9 3,380.9 88.55 0.00 802.4 21.01 21.01 46.7 80.72 46.7 80.72
8 5,698.8 89.56 0.00 932.6 14.66 14.66 129.8 36.85 129.8 36.85
7 8,016.8 89.99 0.00 1,062.8 11.93 11.93 254.4 22.83 254.4 22.83
6 10,334.7 90.23 0.00 1,193.1 10.42 10.42 420.5 16.29 420.5 16.29
5 12,652.7 90.38 0.00 1,323.3 9.45 9.45 628.1 12.59 628.1 12.59
4 14,970.6 90.48 0.00 1,453.6 8.79 8.79 877.3 10.23 877.3 10.23
3 17,288.6 90.56 0.00 1,583.8 8.30 8.30 1,168.0 8.62 1,168.0 8.62
2 19,606.5 90.62 0.00 1,714.0 7.92 7.92 1,500.3 7.44 1,500.3 7.44
1 21,924.5 60.44 0.00 1,844.3 5.08 5.08 1,874.0 6.55 1,874.0 6.55

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5425 Franklin Pike, Oak Hill Tn Page :  3
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 14'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5425 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5425 franklin

DESIGNER NOTES:

Segmented Block Wall
Diamond Pro Stone Cut with Mirafi Geogrid - Miragrid 8XT



 

 

 

5429 FRANKLIN PIKE 

OAKHILL, TENNESSEE 



PDR Engineers, Inc.
2000 Lindell Avenue
Nashville, Tennessee
Office 615-298-2065   Cell 615-308-2511
email:  jgoff@pdre.net

Title :5429 Franklin Pike, Oak Hill Tn Page :  1
Dsgnr: Jon F. Goff, P.E. Date: 6 FEB 2023
Description....
0' to 4'

This Wall in File: \\pdr-server\z drive\urban development group\5425 franklin pike\5429 franklin pik
RetainPro (c) 1987-2019,  Build 11.20.03.31 Segmental Retaining Wall with Geogrids Code: NCMA 3rdLicense : KW-06051727
License To : PDR ENGINEERS, INC.

Project Name/Number : 5429 franklin

Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 4.00

1,650.64
8.83

249.18
3,822.69

15.34

381.23
4,000.00

10.49Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 186.88

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 4.33

ft
ft

0.16

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 4.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 11.36

28.10
51.43
37.69
10.49
15.34
8.83 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

2 2.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
1 1.33 2.00 2.67 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

2 1,483.5 38.85 0.00 737.2 19.31 19.31 20.8 129.99 20.8 129.99
1 2,145.7 28.10 0.00 867.5 11.36 11.36 83.1 37.69 83.1 37.69

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 4.00

2,543.95
6.05

840.98
6,326.79

7.52

589.86
4,000.00

6.78Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 420.49

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 4.31

ft
ft

0.16

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 6.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 7.95

18.73
29.39
14.96
6.78
7.52
6.05 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

4 5.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
3 4.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
2 2.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
1 1.33 2.00 4.67 133.6 0.0 0.0 133.6 3,927.0 2,485.4 133.6 29.39 18.60

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

4 238.4 18.73 0.00 672.1 52.81 52.81 5.2 479.51 5.2 479.51
3 1,231.8 32.26 0.00 802.4 21.01 21.01 46.7 62.35 46.7 62.35
2 2,225.2 34.97 0.00 932.6 14.66 14.66 129.8 25.83 129.8 25.83
1 3,218.6 24.09 0.00 1,062.8 7.95 7.95 254.4 14.96 254.4 14.96

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 5.60

5,146.58
6.88

1,993.42
17,739.17

8.90

841.09
4,000.00

4.76Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 747.53

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 6.12

ft
ft

0.26

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 8.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 6.59

38.17
20.57
10.70
4.76
8.90
6.88 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

5 6.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
4 5.33 1.33 2.67 50.9 0.0 0.0 50.9 3,927.0 2,485.4 50.9 77.14 48.82
3 4.00 1.33 4.00 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
2 2.67 1.33 5.33 101.8 0.0 0.0 101.8 3,927.0 2,485.4 101.8 38.57 24.41
1 1.33 2.00 6.67 190.9 0.0 0.0 190.9 3,927.0 2,485.4 190.9 20.57 13.02

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

5 1,988.5 52.08 0.00 737.2 19.31 19.31 20.8 140.01 20.8 140.01
4 3,313.0 65.08 0.00 867.5 17.04 17.04 83.1 42.70 83.1 42.70
3 4,637.6 60.73 0.00 997.7 13.07 13.07 186.9 22.48 186.9 22.48
2 5,962.1 58.56 0.00 1,128.0 11.08 11.08 332.2 14.66 332.2 14.66
1 7,286.7 38.17 0.00 1,258.2 6.59 6.59 519.1 10.70 519.1 10.70

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 6.00

7,066.53
6.05

3,893.41
26,926.91

6.92

1,083.98
4,000.00

3.69Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 1,168.02

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 6.52

ft
ft

0.26

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 10.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.86

8.67
15.82
7.92
3.69
6.92
6.05 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

7 9.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
6 8.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
5 6.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
4 5.33 1.33 4.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90
3 4.00 1.33 6.00 114.5 0.0 0.0 114.5 3,927.0 2,485.4 114.5 34.28 21.70
2 2.67 1.33 7.33 140.0 0.0 0.0 140.0 3,927.0 2,485.4 140.0 28.05 17.75
1 1.33 2.00 8.67 248.2 0.0 0.0 248.2 3,927.0 2,485.4 248.2 15.82 10.01

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

7 110.3 8.67 0.00 672.1 52.81 52.81 5.2 504.56 5.2 504.56
6 1,766.0 46.25 0.00 802.4 21.01 21.01 46.7 70.70 46.7 70.70
5 3,421.6 53.77 0.00 932.6 14.66 14.66 129.8 30.84 129.8 30.84
4 5,077.3 56.99 0.00 1,062.8 11.93 11.93 254.4 18.54 254.4 18.54
3 6,733.0 58.78 0.00 1,193.1 10.42 10.42 420.5 12.95 420.5 12.95
2 8,388.7 59.92 0.00 1,323.3 9.45 9.45 628.1 9.85 628.1 9.85
1 10,044.3 40.47 0.00 1,453.6 5.86 5.86 877.3 7.92 877.3 7.92

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 8.00

11,735.80
6.98

6,727.81
58,349.34

8.67

1,334.03
4,000.00

3.00Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 1,681.95

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 8.80

ft
ft

0.40

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 12.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.40

57.85
12.86
7.67
3.00
8.67
6.98 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

8 10.67 2.00 1.33 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
7 9.33 1.33 2.67 50.9 0.0 0.0 50.9 3,927.0 2,485.4 50.9 77.14 48.82
6 8.00 1.33 4.00 76.4 0.0 0.0 76.4 3,927.0 2,485.4 76.4 51.43 32.55
5 6.67 1.33 5.33 101.8 0.0 0.0 101.8 3,927.0 2,485.4 101.8 38.57 24.41
4 5.33 1.33 6.67 127.3 0.0 0.0 127.3 3,927.0 2,485.4 127.3 30.86 19.53
3 4.00 1.33 8.00 152.7 0.0 0.0 152.7 3,927.0 2,485.4 152.7 25.71 16.27
2 2.67 1.33 9.33 178.2 0.0 0.0 178.2 3,927.0 2,485.4 178.2 22.04 13.95
1 1.33 2.00 10.67 305.4 0.0 0.0 305.4 3,927.0 2,485.4 305.4 12.86 8.14

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

8 3,761.5 98.52 0.00 737.2 19.31 19.31 20.8 155.04 20.8 155.04
7 5,748.3 112.92 0.00 867.5 17.04 17.04 83.1 50.21 83.1 50.21
6 7,735.1 101.30 0.00 997.7 13.07 13.07 186.9 27.49 186.9 27.49
5 9,722.0 95.49 0.00 1,128.0 11.08 11.08 332.2 18.42 332.2 18.42
4 11,708.8 92.00 0.00 1,258.2 9.89 9.89 519.1 13.71 519.1 13.71
3 13,695.6 89.68 0.00 1,388.4 9.09 9.09 747.5 10.87 747.5 10.87
2 15,682.4 88.02 0.00 1,518.7 8.52 8.52 1,017.5 9.00 1,017.5 9.00
1 17,669.2 57.85 0.00 1,648.9 5.40 5.40 1,328.9 7.67 1,328.9 7.67

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Loading

Dead load 0
Live load 0
Seismic Factor, A 0.00

d_seismic 0.00

psf
psf

in

Segmental block data

Vendor selection Anchor Retaining Wall
Vendor ESR ICC ESR-1959
Block selection type Diamond Pro Straight Face
Block height 8.00
Block depth 12.00
Offset per block 1.00
Batter angle 7.13
Wall weight 74.00

alpha(u_1)
tan(lambda_u1)
Max_1

tan(lambda_u2)
alpha(u_2)

Max_2

Valid through 07/01/18

83.00
2.04

2485.00
2299.00

0.19
3043.00

in
in
in
deg
psf

lb

lb
lb

lb

Thumbnail

Stability
Base length 8.60

14,942.40
6.53

10,683.51
81,201.44

7.60

1,583.11
4,000.00

2.53Bearing (w/o Seismic) FS
Allowable Bearing Pressure (w/o Seismic)
Applied Bearing Pressure (w/o Seismic)

Overturning (w/o Seismic) FS
Resisting Moment (w/o Seismic)
Overturning Moment (w/o Seismic)

Base Sliding (w/o Seismic) FS
Base Resisting Force (w/o Seismic)
Base Sliding Force (w/o Seismic) 2,289.32

Eccentricity of Vert. Force (w/o Seismic)
Effective Base Width  (w/o Seismic) 9.44

ft
ft

0.42

lb
lb

ft lb
ft lb

psf
psf

ft

Geogrid material

Vendor Selection Mirafi Geogrid
Geogrid type Miragrid 8XT
LTDS 3,927.00
Ci
RF_CR
alpha_u
tan(lambda_u)
Max
alpha_cs1
tan(lambda_cs1)
Max_1

alpha_cs2
tan(lambda_cs2)
Max_2

1.58
2,283.00

0.19
3,017.00

607.00
1.32

1,928.00

1,786.00
0.14

2,354.00

0.90
lb/ft

lb

lb
lb

lb

lb

lb

Criteria

Wall height (retained height) 14.00
Backfill slope Level
Backfill angle 0.0
Embedment 0.5

ft

deg
ft

Soil data

External Soil, Phi_e 33
External soil density (In situ) 120
Internal Soil, Phi_i 45
Internal soil density 130
Wall Soil Friction Angle 30
K_a(Horiz) 0.12

deg

deg

deg

pcf

pcf

Connection
Pullout
Tensile Overstress
Internal Sliding
Bearing
Overturning
Base Sliding

Static Condition

StatusActual
Min

1.50
2.00
2.00
1.50
1.50
1.50
1.50 5.08

62.25
10.83
6.69
2.53
7.60
6.53 OK

OK
OK
OK
OK
OK
OK

Failure Mode

AcceptableAcceptable

Factors of Safety
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Layer Trib
ft Height

Depth
to Midpoint

Wall Analysis Table:
Tension From Surcharge

Soil DL LL Fg
Static Total LTDS LTDS

(Seismic)
Total Tension

(W/seismic), Fi
FS Tensile Overstress

(Static) w/Seismic)
Height

10 13.33 1.33 0.67 12.7 0.0 0.0 12.7 3,927.0 2,485.4 12.7 308.56 195.29
9 12.00 1.33 2.00 38.2 0.0 0.0 38.2 3,927.0 2,485.4 38.2 102.85 65.10
8 10.67 1.33 3.33 63.6 0.0 0.0 63.6 3,927.0 2,485.4 63.6 61.71 39.06
7 9.33 1.33 4.67 89.1 0.0 0.0 89.1 3,927.0 2,485.4 89.1 44.08 27.90
6 8.00 1.33 6.00 114.5 0.0 0.0 114.5 3,927.0 2,485.4 114.5 34.28 21.70
5 6.67 1.33 7.33 140.0 0.0 0.0 140.0 3,927.0 2,485.4 140.0 28.05 17.75
4 5.33 1.33 8.67 165.5 0.0 0.0 165.5 3,927.0 2,485.4 165.5 23.74 15.02
3 4.00 1.33 10.00 190.9 0.0 0.0 190.9 3,927.0 2,485.4 190.9 20.57 13.02
2 2.67 1.33 11.33 216.4 0.0 0.0 216.4 3,927.0 2,485.4 216.4 18.15 11.49
1 1.33 2.00 12.67 362.7 0.0 0.0 362.7 3,927.0 2,485.4 362.7 10.83 6.85

Layer FS Pullout
Strength (Seismic)(Static)

Wall Analysis Table Continued:
Connection

Strength
FS Conn

(Static) (Seismic)
Internal Sliding FS Internal

Sliding (Static)
Internal Sliding

Force (Seismic)
FS Internal

Sliding (Seismic)
Pullout

Force (Static)

10 1,718.2 135.00 0.00 672.1 52.81 52.81 5.2 537.11 5.2 537.11
9 4,036.1 105.71 0.00 802.4 21.01 21.01 46.7 81.55 46.7 81.55
8 6,354.0 99.85 0.00 932.6 14.66 14.66 129.8 37.35 129.8 37.35
7 8,672.0 97.34 0.00 1,062.8 11.93 11.93 254.4 23.19 254.4 23.19
6 10,989.9 95.95 0.00 1,193.1 10.42 10.42 420.5 16.57 420.5 16.57
5 13,307.9 95.06 0.00 1,323.3 9.45 9.45 628.1 12.81 628.1 12.81
4 15,625.8 94.44 0.00 1,453.6 8.79 8.79 877.3 10.42 877.3 10.42
3 17,943.8 93.99 0.00 1,583.8 8.30 8.30 1,168.0 8.78 1,168.0 8.78
2 20,261.7 93.65 0.00 1,714.0 7.92 7.92 1,500.3 7.59 1,500.3 7.59
1 22,579.7 62.25 0.00 1,844.3 5.08 5.08 1,874.0 6.69 1,874.0 6.69

ASSUMPTIONS AND CRITERIA USED
1. References used include Design Manual for Segmental Retaining Walls, 3rd Edition,  by NCMA.
2. Blocks are all same size and uniform offsets (batter) for full wall height.
3. Coulomb earth pressure theory used for earth pressures and failure plane angle.
4. Refer to geotechnical report for backfill material, compaction, and other design data and recommendations.
5. Cap blocks if used are above the retained height and are neglected in this design.
6. Geogrid LTDS and connection values for block vendors obtained from ICC Evaluation Service (ES Legacy Reports) or as provided by vendors. Since these may

change or be updated, verification of values is recommended.
7. Block sizes obtained from vendors’ literature and may vary with locality.
8. Geogrid layers are equally spaced vertically, all same length, and laid horizontally.
9. Average weight of block and cell infill assumed to be 120 pcf.
10. See vendor web sites (on input screen) for more information and specifications.
11. Vendor specifications or project specifications, whichever is most restrictive, to be followed for construction procedures.
12. Add notes and details for proper drainage.
13. See User’s Manual Design Example #10 for methodology and sample verification calculations.
14. Final design responsibility is with the project Engineer-of-Record.
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Access Easement 

 

Being a tract of land in Nashville, Davidson County, Tennessee, said tract being a portion of Lots 
3 & 4 of the First Revision of Deer Run Subdivision, as of record in Book 9700, Page 825, Register’s Office 
for Davidson County, Tennessee and being more particularly described as follows: 

 

Commencing from an iron rod on the western right- of- way Franklin Pike (R.O.W. varies) said iron rod 
being the southeastern corner of said Lot 4, having a Tennessee State Plane Bearing with a Northing of 
625082.24 and an Easting of 1738669.63, North 55 degrees 40 minutes 47 seconds a distance of 56.83 
feet to point of beginning; 

 

Thence from point of beginning, along the common line of Lots 4 & 5 of said First Revision of 
Deer Run Subdivision, North 55 degrees 40 minutes 47 seconds West a distance of 26.11 feet to a point; 

Thence from said point, a new arc, with an Arc Radius of 188.50 feet and an Arc Length of 34.56 
feet, with a Chord Bearing North 46 degrees 56 minutes 17 seconds East a distance of 34.51 feet; 

 Thence North 41 degrees 41 minutes 07 seconds East a distance of 151.92 feet; 

 Thence an arc with an Arc Radius of 288.50 feet and an Arc Length of 105.88 feet, with a Chord 
Bearing North 31 degrees 10 minutes 19 seconds East a distance of 105.28 feet; 

 Thence an arc with an Arc Radius of 411.13 feet and an Arc Length of 22.72 feet, with a Chord 
Bearing North 22 degrees 14 minutes 29 seconds East a distance of 22.71 feet; 

 Thence an arc with an Arc Radius of 1209.50 feet and an Arc Length of 138.28 feet, with a Chord 
Bearing South 38 degrees 45 minutes 38 seconds West a distance of 138.21 feet to a point on the 
common line of said Lots 4 & 5; 

 Thence North 54 degrees 31 minutes 11 seconds West a distance of 25.17 feet; 

 Thence an arc with an Arc Radius of 1184.50 feet and an Arc Length of 138.30 feet, with a Chord 
Bearing North 38 degrees 49 minutes 48 seconds East a distance of 138.22 feet; 

 Thence an arc with an Arc Radius of 1184.50 feet and an Arc Length of 58.68 feet, with a Chord 
Bearing North 34 degrees 03 minutes 57 seconds East a distance of 58.68 feet; 

 Thence North 36 degrees 02 minutes 40 seconds East a distance of 60.62 feet to a point on the 
common line of said Lot 3 and Lot 193 on the Addition to Section One Oak Hill Estates as of record in PB 
4300, Page 23, Register’s Office for Davidson County, Tennessee; 

 Thence along said common line, South 75 degrees 36 minutes 31 seconds East a distance of 
59.45 feet to the western right-of-way of Franklin Pike (variable ROW); 

 Thence along said right-of-way, an Arc Radius of 1966.67 feet and an Arc Length of 81.59 feet, 
with a Chord Bearing South 18 degrees 57 minutes 32 seconds West a distance of 81.59 feet; 



 Thence a new line, North 70 degrees 13 minutes 28 seconds West a distance of 36.46 feet; 

 Thence an arc with an Arc Radius of 386.13 feet and an Arc Length of 48.04 feet, with a Chord 
Bearing South 27 degrees 23 minutes 19 seconds West a distance of 48.01 feet; 

 Thence an arc with an Arc Radius of 386.13 feet and an Arc Length of 21.34 feet, with a Chord 
Bearing South 22 degrees 14 minutes 29 seconds West a distance of 21.33 feet; 

 Thence an arc with an Arc Radius of 313.50 feet and an Arc Length of 115.05 feet, with a Chord 
Bearing South 31 degrees 10 minutes 19 seconds West a distance of 114.41 feet; 

 Thence South 41 degrees 41 minutes 07 seconds West a distance of 151.92 feet; 

Thence an arc with an Arc Radius of 213.50 feet and an Arc Length of 31.13 feet, with a Chord Bearing 
South 45 degrees 51 minutes 46 seconds West a distance of 31.10 feet to the point of beginning, said 
easement containing 19,064 square feet more or less based on the boundary survey performed by Clint 
Elliott Survey; Jason Garrett RLS# 2861. 

 

 

 

 

 

 

 



10’ Sanitary Sewer Easement 

 

Being a tract of land in Nashville, Davidson County, Tennessee, said tract being a portion of Lot 4 
of the First Revision of Deer Run Subdivision, as of record in Book 9700, Page 825, Register’s Office for 
Davidson County, Tennessee and being more particularly described as follows; 

 

Commencing from an iron rod on the western right- of- way Franklin Pike (R.O.W. varies) said iron rod 
being the southeastern corner of said Lot 4, having a Tennessee State Plane Bearing with a Northing of 
625082.24 and an Easting of 1738669.63, North 55 degrees 40 minutes 47 seconds a distance of 101.66 
feet to point of beginning. 

 

Thence from point of beginning, along the common line of Lots 4 & 5 of said First Revision of 
Deer Run Subdivision, North 55 degrees 40 minutes 47 seconds West a distance of 10.63 feet to a point; 

Thence from said point, a new line North 14 degrees 26 minutes 43 seconds East a distance of 
24.13 feet; 

 Thence North 64 degrees 13 minutes 20 seconds West a distance of 35.46 feet; 

 Thence North 20 degrees 26 minutes 27 seconds West a distance of 19.09 feet; 

 Thence North 32 degrees 09 minutes 35 seconds East a distance of 56.68 feet; 

 Thence North 25 degrees 22 minutes 48 seconds West a distance of 1.20 feet; 

 Thence North 27 degrees 17 minutes 06 seconds West a distance of 23.12 feet; 

 Thence North 46 degrees 17 minutes 55 seconds West a distance of 77.18 feet; 

 Thence North 44 degrees 57 minutes 33 seconds West a distance of 43.82 feet; 

 Thence North 18 degrees 49 minutes 37 seconds West a distance of 21.92 feet; 

 Thence North 46 degrees 53 minutes 56 seconds West a distance of 50.28 feet; 

 Thence North 05 degrees 50 minutes 32 seconds East a distance of 36.55 feet; 

 Thence North 54 degrees 29 minutes 35 seconds West a distance of 35.30 feet; 

 Thence North 14 degrees 19 minutes 01 seconds East a distance of 10.73 feet to a point on the 
common line of said Lots 3 & 4; 

 Thence with said common line South 54 degrees 29 minutes 35 seconds East a distance of 44.99 
feet; 

 Thence with a new line South 05 degrees 50 minutes 32 seconds West a distance of 37.41 feet; 

 Thence South 46 degrees 53 minutes 56 seconds East a distance of 47.82 feet; 



 Thence South 18 degrees 49 minutes 37 seconds East a distance of 22.10 feet; 

 Thence South 44 degrees 57 minutes 33 seconds East a distance of 41.38 feet; 

 Thence South 46 degrees 17 minutes 55 seconds East a distance of 78.74 feet; 

 Thence South 27 degrees 17 minutes 06 seconds East a distance of 24.97 feet; 

 Thence South 25 degrees 22 minutes 48 seconds East a distance of 6.85 feet; 

 Thence South 32 degrees 09 minutes 35 seconds West a distance of 57.23 feet; 

 Thence South 20 degrees 26 minutes 27 seconds East a distance of 10.13 feet; 

 Thence South 64 degrees 13 minutes 20 seconds East a distance of 39.64 feet; 

  

Thence South 14 degrees 26 minutes 43 seconds West a distance of 35.94 feet to the point of beginning, 
said easement containing 4,360 square feet more or less based on the boundary survey performed by 
Clint Elliott Survey; Jason Garrett RLS# 2861 
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