
 

  

 

 

                                                                                                                                                                                                                 

 

  

                  
           

                  
             
           
       

                   
    

             
       

   

                    
    

             
                 
                   

            
             

         
           

             
              

             

Kevlar  Development  Group  July 19,  2023  
Arva,  ON  N0M  1C0  SBM-23-1072  
 
Attn:  Jeff  McLachlan,  SCMP  –  Director  of  Operations   
 
Re:  Storm and  Sanitary  Servicing Feasibility Study  
 Proposed  Drive-Thru  Restaurant   

4366  Colonel  Talbot  Road,  London,  Ontario  

1. INTRODUCTION 

This Storm and Sanitary Servicing Feasibility Study (Study) has been prepared by Strik, Baldinelli, Moniz Ltd. (SBM) for 
Kevlar Development Group to address the servicing feasibility for the proposed drive thru restaurant located at 4366 
Colonel Talbot Road, London, Ontario. It is our understanding that vacant site is part of the former McEachren Elementary 
School. The site is currently zoned for commercial activities. The site shares the entrance to Colonel Talbot Road with 4402 
Colonel Talbot Road. The total site area is approximately 0.163 ha and is located north of Broadway Ave and to the west of 
Colonel Talbot Road. The site is vacant. 

The Site is located beside residential homes to the north and east and commercial site to the south, with Colonel Talbot 
Road to the west. 

This Study is to determine the adequacy of the existing City of London (City) services in support of a Zoning By-law 
Amendment (ZBA) application for the proposed development. 

2. SANITARY SERVICING 

A 200mm sanitary sewer exists on Colonel Talbot Road as per the City Record Drawings 30883, 30884, and 30885 dated 
February 16, 2023. 

The site is 0.163 ha and using Section 3.8.1 from the DS&RM, a design flow of 100 people/per hectare (commercial) was 
used. As a result, a design population of 16 was calculated. As per Section 3.9 of the DS&RM, a per capita flow of 230 
L/day was used to determine peak flow. The calculated infiltration flow was 0.02 L/s and sewage flow was 0.21L/s 
resulting in a total sewage flow of 0.23 L/s. As per pre-application comments, the design sheets for the Record Drawings 
30883 and 30884 have been revised to include the proposed development as well as all properties that front the sewer 
with an appropriate population allocation (based on commercial or residential land use) to verify there is adequate 
capacity. The “pinch point” (SL258-SL259-SL260) has been reviewed to verify the calculated flows will not exceed its 
capacity (18.85L/s). The calculated flow of 18.73 L/s at SL260 is 99% of the available capacity. Therefore, the existing 
sewer system has capacity to accommodate the proposed site. It is noted that new sewers should be designed to (in 
general) 80-90% of their capacity, however this situation is unique considering the following: 

- All fronting  properties  are currently serviced via  septic  systems  and the sewer  was  not  primarily intended to  
eliminate these septic  systems. There  is  potential  that all  fronting  properties  will  connect,  however  this  may  not 
occur  in the short-term  or  foreseeable  future.  

- The commercial  population density  has  been applied  to  the R.O.W.  as  well  as  the commercial  properties,  
resulting  in  a slightly  conservative population.  

Strik, Baldinelli, Moniz Ltd. 1 



  

 

 

                                                                                                                                                                                             

                 
             

                   
        

   

            
      

      

                 
                  

   

               
             

            
                    

           
            

                
                

             
               

               
              

                 
              

      

      

  

            
                

                       
            

          

             
              

           

            
         

    

              

  

www.sbmltd.ca SBM-23-1072 

The attached sanitary sewer design sheet shows that a 150mm diameter sanitary PDC at 0.5% (capacity of 10.78 L/s while 
achieving cleansing velocity) has sufficient capacity for the proposed development. It is assumed the 150mm sanitary PDC 
will directly connect to the 200mm sewer system on Colonel Talbot Road R.O.W. A 1.0% slope is the typical minimum 
specified in the DS&RM which will be achieved if possible through detailed design, however 0.5% may be required due to 
the shallow sanitary sewer depth. 

Detailed design of the site sanitary servicing will occur as part of Site Plan Approval, including updated record drawings for 
the fronting sanitary sewer and design sheet. 

3. STORM SERVICING AND STORMWATER MANAGEMENT 

A 600mm storm sewer exists on Colonel Talbot Road based on the Site and Servicing Grading Plan dated May 1997. 
However, according to the pre-consultation comments, the site is not tributary to this storm sewer. As a result, runoff will 
be contained on site. 

Post-development conditions were based on the conceptual site plan by Siv-ik dated July 17, 2023. The site will contain a 
building (209.50m2), combined parking lot, drive-thru, and sidewalk, and patio (932.92m2), and landscaping (494.29m2). 
Preliminary SWM calculations show that the post-development C value is 0.69 and produces 2-year and 100-year flows of 
21.76 L/s and 50.37 L/s. In order to retain the runoff on site, onsite infiltration galleries are proposed. According to the 
Englobe’s “Geotechnical Engineering Report” dated September 19, 2018, borehole 01-18 is located closest to the site and 
showed that there is no groundwater present. For the adjacent development at 4402 Colonel Talbot Rd, infiltration 
trenches were implemented to capture and infiltrate the minor 2-year design storm. An infiltration rate of 25 mm/hr can 
be used for detailed design per Englobe’s “Geotechnical Engineering Report Addendum” dated September 19, 2018, or 47 
mm/hr based on the letter provided by Englobe dated February 14th, 2019. The storm flows are to be 
distributed/conveyed to the proposed trenches via perforated pipes. As per the Ministry of the Environment, 
Conservation and Parks (MECP) SWM Planning & Design Manual (SWMP&DM) requirements, the trenches are to be 
constructed 1.0m min. above the anticipated high groundwater elevation. Based on the letter from Englobe dated 
February 14th, 2019, provided in this study, the seasonal high groundwater is estimated to be approximately 6.7 meters 
below ground surface, and it is anticipated adequate depth is available for the proposed infiltration trenches to exceed the 
required 1 m of separation. 

Detailed design will be provided for Site Plan Approval. 

4. LIMITATIONS 

This Study was prepared by SBM for the Kevlar Development Group and the City of London. Use of this report by any third 
party, or any reliance upon its findings, is solely the responsibility of that party. SBM. accepts no responsibility for 
damages, if any, suffered by a third party as a result of decisions made or actions undertaken as a result of this report. 
Third party use of this report, without the express written consent of the Consultant, denies any claims, whether in 
contract, tort, and/or any other cause of action in law, against the Consultant. 

All findings and conclusions presented in this design brief are based on site conditions as they appeared during the period 
of the investigation. This report is not intended to be exhaustive in scope, or to imply a risk-free development. It should be 
recognized that the passage of time may alter the opinions, conclusions, and recommendations provided herein. 

The design was limited to the documents referenced herein and SBM accepts no responsibility for the accuracy of the 
information provided by others. All designs and recommendations presented in this brief are based on the information 
available at the time of the review. 

This document is deemed to be the intellectual property of SBM in accordance with Canadian copyright law. 
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5. CLOSURE 

We trust this Study meets your satisfaction. Should you have any questions or require further information, please do not 
hesitate to contact us. 

Respectfully submitted, 

Strik, Baldinelli, Moniz Ltd. 
Planning • Civil • Structural • Mechanical • Electrical 

Ben Hyland, P.Eng., PMP Michelle Alegria, EIT 

July 19, 2023
SBM-23-1072

Civil Project & Team Lead, Eng III Civil EIT I 
Associate I 

Encl: Sanitary Extension Catchment Area Plan by Strik Baldinelli Moniz, City Record Drawing No.30883 dated February 2023 
Sewer Design Sheet by Strik Baldinelli Moniz, City Record Drawing No.30884 dated February 2023 (with proposed changes) 
Sanitary Extension Plan and Profile by Strik Baldinelli Moniz, City Record Drawing No.30885 dated February 2023 
Site Sanitary Design Sheet 
Site Survey by AGM dated December 12, 2017 
Conceptual Site Plan by Siv-ik dated July 17, 2023 
Site Grading and Sanitary Plan by Parker Consultants dated May 1997 
Stormwater Management Calculations 
Geotechnical Engineering Report by Englobe dated June 2018 
Geotechnical Engineering Report Addendum by Englobe dated September 19, 2018 
Geotechnical Letter by Englobe dated February 14, 2019 
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S a nit ar y S e w er D e si g n S h e et 
Cit y of L o n d o n 

D at e: J ul y 1 9, 2 0 2 3 
Ar e a B a si s J o b N u m b er: S B M- 2 3- 1 0 7 2 
L o w D e nsit y = 3. 0 p e o pl e/ u nit Cli e nt: K e vl ar D e v el o p m e nt Gr o u p 
M e di u m D e n sit y = 2. 4 p e o pl e/ u nit D esi g n Crit er a ( Litr es/ c a pit a/ d a y) 2 3 0 Pr oj e ct: 4 3 3 6 6 C ol o n el T al b ot R d 
C o m m er ci al/I n stit uti o n al = 1 0 0 P e o pl e/ h e ct ar e (s o m e pr o p erti es m a y h a v e ot h er c urr e nt us es, d esi g n b as e d o n z o ni n g) S e w a g e I nfiltr ati o n ( Litr es/ h e ct ar e/ d a y) 8 6 4 0 D e si g n e d B y: M A 
A 2 0 5 p o p ul ati o n b a s e d o n pr o p os e d R 7 z o ni n g ( 8 5 u p h) H ar m o n F or m ul a ( P e a ki n g F a ct or) R e vi e w e d B y: B H 

M = ( 1 + 1 4/( 4 + P ̂  0. 5)) Pr oj e ct Fil e N o.: S B M- 2 3- 1 0 7 2 
U n c ert ai n D e v el o p m e nt F a ct or of 1. 1 a p pli e d t o s e w a g e p e a k fl o w 

L o c ati o n Ar e a S e w a g e Fl o w s S e w er d e si g n Pr ofil e D e si g n 

Ar e a N o. Str e et N a m e 
Fr o m 
M H 

T o 
M H 

D elt a 
H e ct ar e 

T ot al 
H e ct ar e 

N o. of 
U nit s / L ot s 

P e o pl e P er 
U nit / L ot 

P e o pl e P er 
H e ct ar e 

D elt a 
P o p. 

T ot al 
P o p. 

H ar m o n 
P e a ki n g 
F a ct or 

I nfilt 
L / S 

S e w a g e 
L / S 

T ot al 
L / S 

n 
Pi p e Sl o p e 

% 
C al c' d Di a. 

m m 
Di a. 
m m 

C a p a cit y 
L / S 

P er c e nt a g e F ull 
% 

V el o cit y 
m / s 

L e n gt h 
m 

F all i n 
S e w er 

H e a dl o s s 
Dr o p i n 

U. S. 
M H 

U. S. 
I n v ert 

D. S. 
I n v ert 

P R O P O S E D D E V E L O P M E N T 
4 3 6 6 C ol o n el T al b ot R o a d S A M H 1 T E E 0. 1 6 3 0. 1 6 3 1 0 0 1 6 1 6 4. 3 9 1 7 0. 0 2 0. 2 1 0. 2 3 0. 0 1 3 0. 5 0 % 3 5. 2 2 1 5 0 1 0. 7 8 2. 1 0 % 0. 6 1 

E XI S TI N G U P S T R E A M C O N DI TI O N S - p er Cit y of L o n d o n R e c or d Dr a wi n g s 2 9 3 4 7, 2 9 3 4 8 a n d 3 0 8 8 5 
A 2 0 5 4 4 0 2 C ol o n el T al b ot R o a d S A M H 5 S L 5 6 5 0 0. 8 2 6 2 2. 4 1 4 8. 8 3 1 6. 8 4. 0 6 8 3 0. 0 8 3. 7 7 3. 8 6 0. 0 1 3 0. 3 3 % 1 1 0. 3 2 2 0 0 1 8. 8 5 2 0. 4 5 % 0. 6 0 1 7. 2 0. 0 6 0. 0 1 7 0. 0 1 2 5 9. 0 0 2 5 8. 9 4 
A 2 0 4 4 4 0 2 C ol o n el T al b ot R o a d S A M H 4 T E E 1. 1 4 1. 1 4 1 0 0 1 1 4 1 1 4 4. 2 2 7 6 0. 1 1 1. 4 1 1. 5 3 0. 0 1 3 0. 5 0 % 7 2. 0 7 1 5 0 1 0. 7 8 1 4. 1 6 % 0. 6 1 

E XI S TI N G D O W N S T R E A M C O N DI TI O N S - p er Cit y of L o n d o n R e c or d Dr a wi n g s 2 9 3 4 7, 2 9 3 4 8 a n d 3 0 8 8 5 
A 2 0 3 C ol o n el T al b ot R o a d S L 5 6 5 S L 5 6 4 1. 0 8 3. 0 4 1 0 0 1 0 8 5 3 8. 8 3. 9 5 7 3 0. 3 0 6. 2 4 6. 5 5 0. 0 1 3 0. 3 1 % 1 3 6. 1 4 2 0 0 1 8. 2 7 3 5. 8 3 % 0. 5 8 9 3. 8 0. 2 9 0. 0 0 0 0. 0 2 2 5 8. 9 2 2 5 8. 6 3 
A 2 0 2 C ol o n el T al b ot R o a d S L 5 6 4 S L 5 6 3 1. 0 3 4. 0 7 1 0 0 1 0 3 6 4 1. 9 3. 9 1 5 9 0. 4 1 7. 3 6 7. 7 7 0. 0 1 3 0. 3 3 % 1 4 3. 4 6 2 0 0 1 8. 8 5 4 1. 2 0 % 0. 6 0 9 5. 3 0. 3 1 0. 0 0 1 0. 0 2 2 5 8. 6 1 2 5 8. 2 9 
A 2 0 1 C ol o n el T al b ot R o a d S L 5 6 3 S L 2 6 7 0. 7 6 4. 8 3 1 0 0 7 6 7 1 7. 9 3. 8 8 8 2 0. 4 8 8. 1 7 8. 6 6 0. 0 1 3 0. 3 2 % 1 5 0. 2 7 2 0 0 1 8. 5 6 4 6. 6 3 % 0. 5 9 9 9. 0 0. 3 2 0. 0 0 0 0. 0 2 2 5 8. 2 7 2 5 7. 9 5 

* A 1 1 C ol o n el T al b ot R o a d S o ut h S L 2 6 7 S L 2 5 8 0. 0 4 4. 8 7 0 7 1 7. 9 3. 8 8 8 2 0. 4 9 8. 1 7 8. 6 6 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 4 5. 9 4 % 0. 6 0 2 0. 2 0. 0 6 7 0. 0 2 8 0. 0 2 8 2 5 7. 9 2 2 2 5 7. 8 5 5 

P- 0 1 L o n g w o o ds R o a d ( P ossi bl e P u m p e d) S L 2 5 6 3. 0 5 3. 0 5 1 0 0 3 0 5 3 0 5 4. 0 7 5 4 0. 3 1 3. 6 4 3. 9 4 
A 1 L o n g w o o ds R o a d S L 2 5 6 S L 2 5 7 0. 8 4 3. 8 9 5 0 3 5 5 4. 0 4 6 2 0. 3 9 4. 2 1 4. 6 0 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 2 4. 3 7 % 0. 6 0 4 8. 5 0. 1 6 0. 0 1 9 0. 0 2 5 2 5 8. 0 9 9 2 5 7. 9 3 9 

P- 0 2 B e atti e Str e et ( P ossi bl e P u m p e d) 6. 8 1 6. 8 1 3 1 8 1 0 0 2 5 2 2 5 2 4. 1 0 9 7 0. 6 8 3. 0 3 3. 7 1 
P- 0 3 C ol o n el T al b ot R o a d N ort h ( P ossi bl e P u m p e d) S L 2 6 9 0. 3 5 7. 1 6 3 3 9 2 6 1 4. 1 0 3 6 0. 7 2 3. 1 4 3. 8 5 
A 1 2 C ol o n el T al b ot R o a d N ort h S L 2 6 9 S L 2 6 8 0. 1 5 7. 3 1 0 2 6 1 4. 1 0 3 6 0. 7 3 3. 1 4 3. 8 7 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 2 0. 5 1 % 0. 6 0 2 8. 2 0. 0 9 0. 0 1 9 0. 0 2 5 2 5 8. 1 4 4 2 5 8. 0 5 1 

C ol o n el T al b ot R o a d N ort h S L 2 6 8 S L 2 5 9 0 7. 3 1 0 2 6 1 4. 1 0 3 6 0. 7 3 3. 1 4 3. 8 7 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 2 0. 5 1 % 0. 6 0 2 5. 4 0. 0 8 0. 0 2 8 0. 0 2 8 2 5 8. 0 2 6 2 5 7. 9 4 2 

A 2 L o n g w o o ds R o a d S L 2 5 9 S L 2 5 8 0. 0 3 1 1. 2 3 0 6 1 6 3. 9 2 5 9 1. 1 2 7. 0 8 8. 2 0 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 4 3. 5 2 % 0. 6 0 2 6. 4 0. 0 9 0. 0 0 3 0. 0 2 5 2 5 7. 9 1 4 2 5 7. 8 2 7 

A 3 M ai n Str e et S L 2 5 8 S L 2 5 9 1. 3 4 1 7. 4 4 1 0 0 9 9 1 4 3 2. 9 3. 6 9 3 8 1. 7 4 1 5. 5 0 1 7. 2 4 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 9 1. 4 6 % 0. 6 0 9 0. 7 0. 3 0 0. 0 0 0 0. 0 2 8 2 5 7. 8 0 2 2 5 7. 5 0 3 
A 4 M ai n Str e et S L 2 5 9 S L 2 6 0 1. 3 7 1 8. 8 1 1 0 0 1 3 7 1 5 6 9. 9 3. 6 6 5 2 1. 8 8 1 6. 8 5 1 8. 7 3 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 9 9. 3 5 % 0. 6 0 9 4. 3 0. 3 1 0. 0 0 0 0. 1 0 0 2 5 7. 4 7 8 2 5 7. 1 6 7 

E X T 0 2 S o ut h R o utl e d g e R o a d C A P S L 2 6 0 0. 2 4 0. 2 4 2 3 6 6 4. 4 3 3 5 0. 0 2 0. 0 8 0. 1 0 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 0. 5 4 % 0. 6 0 1 7 0. 0 6 0. 0 0 0 0. 5 0 0 2 5 7. 6 2 3 2 5 7. 5 6 7 

A 5 M ai n Str e et S L 2 6 0 S L 2 6 1 1. 6 2 0. 6 5 1 1 0 0 1 6 0 1 7 3 5. 9 3. 6 3 2 8 2. 0 7 1 8. 4 7 2 0. 5 3 0. 0 1 3 0. 3 2 % 3 0 0 5 4. 7 3 3 7. 5 1 % 0. 7 7 9 4. 2 0. 3 0 0. 0 0 0 0. 0 2 5 2 5 7. 0 6 7 2 5 6. 7 6 5 
A 6 M ai n Str e et S L 2 6 1 S L 2 6 2 1. 7 1 2 2. 3 6 1 1 0 0 1 7 1 1 9 0 6. 9 3. 6 0 1 8 2. 2 4 2 0. 1 1 2 2. 3 5 0. 0 1 3 0. 2 9 % 3 0 0 5 2. 1 1 4 2. 8 9 % 0. 7 4 9 5. 8 0. 2 8 0. 0 0 0 0. 0 2 5 2 5 6. 7 4 0 2 5 6. 4 6 2 

E X T 0 4 B ai n ar d Str e et C A P S L 2 6 2 0. 4 3 0. 4 3 2 3 6 6 4. 4 3 3 5 0. 0 4 0. 0 8 0. 1 2 0. 0 1 3 0. 3 3 % 2 0 0 1 8. 8 5 0. 6 4 % 0. 6 0 1 5 0. 0 5 0. 0 0 0 1. 3 1 4 2 5 7. 8 0 1 2 5 7. 7 5 1 

A 7 M ai n Str e et S L 2 6 2 S L 2 6 3 1. 4 8 2 4. 2 7 1 1 0 0 1 4 8 2 0 6 0. 9 3. 5 7 5 6 2. 4 3 2 1. 5 8 2 4. 0 1 0. 0 1 3 0. 2 7 % 3 0 0 5 0. 2 8 4 7. 7 5 % 0. 7 1 8 8. 7 0. 2 4 0. 0 0 0 0. 0 2 5 2 5 6. 4 3 7 2 5 6. 1 9 7 
A 8 M ai n Str e et S L 2 6 3 S L 2 6 4 1. 4 2 5. 6 7 1 1 0 0 1 4 0 2 2 0 0. 9 3. 5 5 3 1 2. 5 7 2 2. 9 0 2 5. 4 7 0. 0 1 3 0. 2 5 % 3 0 0 4 8. 3 8 5 2. 6 4 % 0. 6 8 8 6. 1 0. 2 2 0. 0 0 0 0. 0 2 5 2 5 6. 1 7 2 2 5 5. 9 5 7 
A 9 M ai n Str e et S L 2 6 4 S L 2 6 5 1. 3 8 2 7. 0 5 1 1 0 0 1 3 8 2 3 3 8. 9 3. 5 3 1 9 2. 7 1 2 4. 1 9 2 6. 8 9 0. 0 1 3 0. 2 3 % 3 0 0 4 6. 4 0 5 7. 9 6 % 0. 6 6 8 6. 1 0. 2 0 0. 0 0 0 0. 0 2 5 2 5 5. 9 3 2 2 5 5. 7 3 4 
A 1 0 M ai n Str e et S L 2 6 5 S L 2 6 6 1. 1 8 2 8. 2 3 1 1 0 0 1 1 8 2 4 5 6. 9 3. 5 1 4 6 2. 8 2 2 5. 2 9 2 8. 1 1 0. 0 1 3 0. 2 1 % 3 0 0 4 4. 3 4 6 3. 3 9 % 0. 6 3 5 4. 1 0. 1 1 0. 0 0 0 2. 9 7 0 2 5 5. 0 7 9 2 5 5. 5 9 5 

M ai n Str e et S L 2 6 6 E X C A P 0 2 8. 2 3 1 0 2 4 5 6. 9 3. 5 1 4 6 2. 8 2 2 5. 2 9 2 8. 1 1 0. 0 1 3 0. 2 9 % 3 0 0 5 2. 1 1 5 3. 9 5 % 0. 7 4 1 3. 6 0. 0 4 2 5 2. 6 2 5 2 5 2. 5 8 6 
M ai n Str e et E X C A P E X S A M H 1 0 0 2 8. 2 3 1 0 2 4 5 6. 9 3. 5 1 4 6 2. 8 2 2 5. 2 9 2 8. 1 1 0. 0 1 3 0. 2 9 % 3 0 0 5 2. 1 1 5 3. 9 5 % 0. 7 4 2 2. 7 0. 0 7 2 5 2. 5 8 6 2 5 2. 5 2 0 

* Ar e a A 1 1 i n cl u d e s pr o p os e d c o n diti o ns a n d ar e as A 2 0 1- A 2 0 5. 
* * Fl o w s a d d e d t o A 1 1 t o c al c ul at e t h e d o w nfl o w fr o m t h e g e n er al ar e a. 
* * * A 2 0 5 will c o nt ai n 6 2 u nits at 2. 4 p p u as p er s er vi ci n g f e asi bilit y st u d y pr e p ar e d b y S B M, Pr oj e ct N o S B M- 2 2- 3 1 1 4. 
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C O N C E P T P L A N 

P R OJ E C T SI T E 
4 3 6 6 Colonel Talbot Road D W G 

SI T E D AT A 
N S A 5

Z O N E 
R e g ul ati o n s R e q uir e d Pr o p o s e d 

P er mitt e d U s e s: S e cti o n 2 3. 2 R e st a ur a nt 

L ot Fr o nt a g e: 2 5. 0 m ( mi n) 31. 8 m 

L ot D e pt h: 4 0. 0 m ( mi n) 51. 3 m 

Fr o nt a n d E xt eri or 
Si d e Y ar d: 0. 0 m ( mi n) 1. 0 m 

A b utti n g a R e si d e nti al Z o n e: 
8. 0 m 

A b utti n g a N o n- R e si d e nti al E a st: 2 7. 8 m 
Z o n e: 3. 0 m etr e s ( 9. 8 

f e et) fr o m a n y ot h er z o n e S o ut h: 1. 0 mI nt eri or Si d e Y ar d b o u n d ar y a n d 0. 0 m etr e s 
a n d R e ar Y ar d: wit hi n t h e s a m e N S A z o n e. N ort h: 5. 0 

L a n d s c a p e O S: 1 5 % ( mi n) 3 0. 2 % 

L ot C o v er a g e: 3 0 % ( m a x) 1 2. 8 % 

H ei g ht: 8. 0 m ( m a x) 8. 0 m 

Gr o s s Fl o or Ar e a: 2, 0 0 0 m 2 ( m a x) 2 0 9. 5 m 2 

Gr o s s Fl o or Ar e a f or R e st a ur a nt s: 5 0 0. 0 m 2 ( m a x) 2 0 9. 5 m 2 
S p e ci fi c U s e s: 

R e st a ur a nt: 1 p er 2 0 m 2 

P ati o: 1 p er 2 0 m 2 
P ar ki n g: 1 5 P ar ki n g: St a c ki n g: 1 2 

St a c ki n g: 1 0* 
2 5 t ot al p ar ki n g s p a c e s 

r e q uir e d 2 5 t ot al pr o vi d e d 

* R e q uir e s S p e ci al Pr o vi si o n 

K e vl ar 
D e v el o p m e nt 

Cli e nt: Gr o u p 

D at e: [ 0 7.1 7. 2 3] 

Dr a w n B y: D. M ur p h y 

Pl a n S c al e: nt s 

Fil e N o: 4 3 6 6 C T R 

V er si o n 

N 

C o nt a ct U s 
w w w. si v-i k. c a 
i nf o @ si v-i k. c a 
9 0 5. 9 21. 9 0 2 9 

C O P Y RI G H T N O TI C E 
C o p yri g ht © 2 0 2 3 b y [ si v-i k] pl a n ni n g a n d d e si g n i n c. T h e i nf or m ati o n c o nt ai n e d i n t hi s d o c u m e nt i s t h e 
i nt ell e ct u al pr o p ert y of [ si v-i k]. R e pr o d u cti o n of a n y p orti o n of t hi s d o c u m e nt or u s e of t h e i nt ell e ct u al 
i d e a s c o nt ai n e d wit hi n it f or a n y ot h er p ur p o s e i s pr o hi bit e d wit h o ut t h e writt e n c o n s e nt of [ si v-i k]. L ot B o u n d ar y Di s cl ai m er: Sit e di m e n si o n s h a v e b e e n d eri v e d fr o m p u bli cl y a v ail a bl e P ar c el D at a fr o m T h e Cit y of L o n d o n. Si v-i k pl a n ni n g a n d d e si g n i n c. m a k e s n o w arr a nti e s or g u ar a nt e e s r e g ar di n g t h e a c c ur a c y of t h e l ot b o u n d ari e s 

1.1 

https://07.17.23




  

    

  

   

   

    

  

  

  

    

   

   

  

  

  

    

   

   

                          

                             

                

      

        

   

   

   

   

   

   

   

      

              

      

           

     

             

             

                 

           

     

             

             

            

   
    

  

St or m w at er M a n a g e m e nt C al c ul ati o n s 

D A T E: J ul y 1 9, 2 0 2 3 
J O B N 0.: S B M- 2 3- 1 0 7 2 

Cli e nt: K e vl ar D e v el o p m e nt Gr o u p 
Pr oj e ct: Pr o p os e d Dri v e- T hr u R e st a ur a nt 
L o c ati o n: 4 3 6 6 C ol o n el T al b ot R o a d 

P R E- D E V E L O P M E N T C O N DI TI O N S * 

Ar e a ( m 2 ) C A * C 

T ot al Ar e a: 1 6 3 6. 7 1 

B uil di n g Ar e a: 0. 0 0 0. 9 0. 0 0 

L a n d s c a p e d/ O p e n: 0. 0 0 0. 2 0. 0 0 
T ot als: 1 6 3 6. 7 1 1 4 7 3. 0 4 

As p h alt/ C o n cr et e: 2 6 5. 4 8 0. 9 2 3 8. 9 3 
Gr a v el: 1 3 7 1. 2 3 0. 9 1 2 3 4. 1 1 

C e q = S u m( A * C)/ S u m( A) = 0. 9 0 

P O S T- D E V E L O P M E N T C O N DI TI O N S * * 
Ar e a ( m 2 ) C A * C 

T ot al Ar e a: 1 6 3 6. 7 1 

B uil di n g Ar e a: 2 0 9. 5 0 0. 9 1 8 8. 5 5 

As p h alt/ C o n cr et e: 9 3 2. 9 2 0. 9 8 3 9. 6 3 
Gr a v el: 0. 0 0 0. 9 0. 0 0 
L a n d s c a p e d/ O p e n: 4 9 4. 2 9 0. 2 9 8. 8 6 
T ot als: 1 6 3 6. 7 1 1 1 2 7. 0 4 
C e q = S u m( A * C)/ S u m( A) = 0. 6 9 

T h e pr o p os e d d e v el o p m e nt will h a v e a C- v al u e of 0. 6 9 w hi c h i s gr e at er t h a n t h e all o w a bl e C- v al u e of 0. 9, a n d t h er ef or e a d diti o n al S W M q u a ntit y c o ntr ol s a r e n ot r e q uir e d. 

* Pr e- D e v el o p m e nt C o n diti o n s w er e o bt ai n e d fr o m t h e Fi n al S ur v e y Pl a n N o. 8- L- 4 6 9 2 b y A G M d at e d D e c e m ber 1 2, 2 0 1 7. Q u a ntiti es will b e v erifi e d at t h e ti m e of Sit e Pl a n A p pr o v al A p pli c ati o n. 
* * P o st- D e v el o p m e nt C o n diti o n s ar e b as e d o n t h e C o n c e pt u al Sit e Pl a n b y Si v-i k d at e d J ul y 1 7, 2 0 2 3. 

P R E LI MI N A R Y F L O W S 

CI T Y O F L O N D O N- 3 C HI C A G O R AI N F A L L DI S T RI B U TI O N P A R A M E T E R S * 
A, B, C P ar a m et ers 

R et ur n P eri o d ( y e ars) 
A B C 

2 7 5 4. 3 6 0 6. 0 1 1 0. 8 1 0 
5 1 1 8 3. 7 4 0 7. 6 4 1 0. 8 3 8 
1 0 1 5 7 4. 3 8 2 9. 0 2 5 0. 8 6 0 
2 5 2 0 1 9. 3 7 2 9. 8 2 4 0. 8 7 5 
5 0 2 2 7 0. 6 6 5 9. 9 8 4 0. 8 7 6 
1 0 0 2 6 1 9. 3 6 3 1 0. 5 0 0 0. 8 8 4 
2 5 0 3 0 4 8. 2 2 0 1 0. 0 3 0 0. 8 8 8 

*I nt e n sit y i = A/(t + B) ^ C ( m m/ hr) 
* R ef er t o t h e Cit y of L o n d o n D esi g n S p e cifi c ati o n & R e q uir m e nts M a n u al ( D S & R M), S e cti o n 6. 4 

P R E- D E V E L O P M E N T A R E A ( A 1 0 1) P O S T- D E V E L O P M E N T A R E A ( A 2 0 1) 

2 Y e ar Pr e- D e v el o p m e nt Ar e a ( A 1 0 1) Fl o w s 2 Y e ar P ost - D e v el o p m e nt Ar e a ( A 2 0 1) Fl o w s 
C = 0. 9 0 C = 0. 6 9 

* * Ti m e of c o n c e ntr ati o n t c = 1 0. 4 mi n * * Ti m e of c o n c e ntr ati o n t c = 1 3 mi n 

I nt e n sit y, i ( @ tc ) = 7 8. 2 2 m m/ hr I nt e n sit y, i ( @ tc ) = 6 9. 4 4 m m/ hr 

Pr e D e v el o p m e nt Fl o w, Q r = 2. 7 8 * C *i * A = 3 2. 0 3 l/ s Pr e D e v el o p m e nt Fl o w, Q r = 2. 7 8 * C *i * A = 2 1. 7 6 l/ s 

1 0 0 Y e ar Pr e- D e v el o p m e nt Ar e a ( A 1 0 1) Fl o w s 1 0 0 Y e ar P ost- D e v el o p m e nt Ar e a ( A 2 0 1) Fl o w s 
C = 0. 9 0 C = 0. 6 9 

* * Ti m e of c o n c e ntr ati o n t c = 1 0. 4 mi n * * Ti m e of c o n c e ntr ati o n t c = 1 3 mi n 

I nt e n sit y, i ( @ tc ) = 1 7 8. 3 1 m m/ hr I nt e n sit y, i ( @ tc ) = 1 6 0. 7 6 m m/ hr 
Pr e D e v el o p m e nt Fl o w, Q r = 2. 7 8 * C *i * A = 7 3. 0 2 l/ s Pr e D e v el o p m e nt Fl o w, Q r = 2. 7 8 * C *i * A = 5 0. 3 7 l/ s 





























































  
  

 

   
 

 

 

  
 

 
 

 

      
 

   

      
       

     
  

  
     

       
  

     
  

   
      

       

    
 

  

February 14, 2019 

Ms. Nanda Lobato, B.Arch., PG. Dip. PM, PG.Dip. Real Estate Management 
Project Manager 
Endri Poletti Architects 
355 Oxford Street East 
London, Ontario N6V 1V6 

Subject : City of London Comments 7 – 9, Proposed Lambeth Health and Wellness Centre, 4402 
Colonel Talbot Road, London, Ontario 

Our ref. : 128-P-0017664-0-01-300-HD-L-0001-00 

Ms. Lobato: 

On February 05, 2019, Endri Poletti Architects provided Englobe Corporation (Englobe) with the City of 
London’s (City) 2nd Submission Drawing Review Comments (City Reference SP-17053 / SPA18-041) 
pertaining to documents prepared by Strik, Baldinelli, Moniz Ltd. (SBM) in support of the proposed 
redevelopment of 4402 Colonel Talbot Road, London, Ontario (the Site), as the future location of the 
Lambeth Health and Wellness Centre.  It should be noted that the only document prepared by Englobe 
that was submitted was the “Geotechnical Engineering Report, 4402 Colonel Talbot Road, London, 
Ontario” (Englobe Reference 160-B-0019446-1) dated June 2018. At the time of writing, 
a hydrogeological study is ongoing. 

The purpose of this report is to provide responses to Comments 7 through 9 of the City’s 2nd Submission 
Drawing Review Comments. 

Comment 7 (depth to seasonal high water table): A Phase II Environmental Site Assessment was 
undertaken at the Site by Concentric Associates International Inc. (“Concentric”) in 2014 (Concentric 
Reference # 14-5760-E). As part of its work program, Concentric installed five monitoring wells at the 
Site.  Static depths to water were reported as ranging from 7.66 to 8.83 metres below ground surface 
(mBGS). This is consistent with findings reported for nearby investigations completed by Englobe. 

It is considered prudent to allow for a 1 metre (m) potential rise in the water table due to seasonal 
variation (i.e., spring high water level).  Thus, Englobe estimates the seasonal high water table at the Site 
as being approximately 6.7 mBGS. 

T 519.720.0078 440 Hardy Road, Unit 3Englobe Corp. 
F 519.720.0976 Brantford (ON) 
brantford@englobecorp.com N3T 5L8 

mailto:brantford@englobecorp.com


     
   

    

 
  

   
 

   
   

   
     

       
         

   

        
    

    
  

    
    

  
     

   
     

      
     

    
   

  

   
     

    
  

      
       

   
   

Subject : City of London Comments 7 – 9, Proposed Lambeth Health and Wellness February 14, 2019 
Centre, 4402 Colonel Talbot Road, London, Ontario 

P-0017664-0-01-300-HD-L-0001-00 

Comment 8 (infiltration): It is intended to carry out Guelph Permeameter testing at the 
planned location of the septic tile field as part of the ongoing hydrogeological study, and the results 
will be used to estimate the performances of the proposed infiltration trenches and septic tile field. In 
the interim, a preliminary assessment has been made using the results of grain size analysis 
performed during Englobe’s geotechnical investigation at the Site. 

The grain size distribution data for both samples collected during the geotechnical investigation were 
analyzed using the spreadsheet HydroGeosieve v. 2.2., J.F. Devlin, University of Kansas, 2015 (copies 
attached).  This spreadsheet includes fifteen methods of analyzing the grain size distribution data. Only 
those methods for which the sample meets the acceptance criteria, highlighted in blue in the appended 
output sheets, are carried through in the calculation of the geometric mean hydraulic conductivity.  The 
estimates were 1.2 x 10-4 metres per second (m/s) and 1.4 x 10-4 m/s. The lower value was used in 
subsequent calculations as a conservative measure. 

Table 101 presents the corresponding infiltration factors.  Given that there is some variability within the 
soil column at different locations, the use of a safety factor of 3.5 is recommended in accordance with 
the recommendation of the Toronto Region Conservation Authority (TRCA). The lower resulting 
infiltration rate is 47 millimetres per hour (mm/hr). 

Table 102 presents a water balance for the Site under pre- and post-development conditions using 
design data provided by SBM and a local annual evapotranspiration rate released by the Upper Thames 
River Conservation Authority (UTRCA). The post-development annual infiltration deficit that would 
result if mitigative measures were not implemented is 406 cubic metres per year (m3/yr). 

Six spreadsheets using the United States Geological Survey’s (USGS’s) spreadsheet 5201-2010, which 
implements the Hantush (1967) solution for groundwater mounding beneath an infiltration facility are 
attached. Note: USGS 5201-2010 is in feet (ft). The input parameters used in all cases were a hydraulic 
conductivity of 1.2 x 10-4 m/s (the lower estimate), an initial saturated aquifer thickness of 1.2 m (the 
lowest documented in Concentric’s 2014 Phase II ESA) and an assumed specific yield of 0.15 (slightly 
conservative for sand).  Infiltration trench and septic tile field specifications are taken from SBM’s Sheet 
C-3: Servicing Plan, rev. October 11, 2018. 

It should be noted that the infiltration rate entered in the spreadsheet is per square foot of the 
infiltration facility footprint and is converted to m within this letter. The infiltration rate has been 
adjusted, where required, for the size of the catchment area, e.g., if the catchment area, including its 
internal infiltration facility, was ten times the size of the infiltration facility and a rainfall event resulting 
in a runoff of 10 millimetres per day (mm/day) was being simulated, the infiltration rate used over the 
footprint of the infiltration facility would be 100 mm/day. In addition, simulations of one year (other 
than those for the septic tile field) use 1.5 times the infiltration rate and a duration of infiltration of eight 
months so as to avoid simulating infiltration during the winter months when the ground is frozen. 

Englobe Corp. 2 of 4 



     
   

    

   
    

     
    

  
      

      
      
       

   
    

    
   
     

   
         

       
    

    
     

      
      

     
 

  
        

       
    

         
      

 

      
    
       

     
 

Subject : City of London Comments 7 – 9, Proposed Lambeth Health and Wellness February 14, 2019 
Centre, 4402 Colonel Talbot Road, London, Ontario 

P-0017664-0-01-300-HD-L-0001-00 

The first three spreadsheets assess all infiltration trenches (one main trench with laterals in the 
northeastern portion of the Site and a shorter trench in the western portion of the Site) with a total 
length of 284 m and a width of 1.5 m as a single entity. The first spreadsheet assesses groundwater 
mounding under a rate equal to that required to infiltrate 406 m3/yr (the potential annual infiltration 
deficit) over a period of eight months (i.e., excluding winter months when infiltration/runoff would be 
minor). The resulting groundwater mound beneath the centreline of the trench is 0.105 ft (3.2 
centimetres; cm) (note: this represents the first year of operation). The second spreadsheet simulates 
20 years of operation and results in a mound beneath the centre line of the trench of 0.27 ft (8.3 cm). 
The third spreadsheet assesses mounding under a 100 year (yr) storm, set at 110 millimetres (mm) of 
precipitation in 24 hours, all of which infiltrates (conservative approach).  Mounding under the 
centreline of the trench at the end of the storm is 7.17 ft (2.19 m). 

The next three spreadsheets assess conditions beneath the 30 m long infiltration trench located in the 
western portion of the Site due to its proximity to the Site boundary (i.e., to investigate the potential, in 
conjunction with the nearby septic tile field, to cause mounding beneath a neighbouring basement). The 
catchment area of this trench is 1,638 square metres (m2), almost all of which has impervious surface 
materials with an assumed infiltration of 100% of precipitation. Mounding under the centre line of the 
trench after one year of operation is 1.1 ft (0.34 m) and mounding after 20 years of operation is 5.8 ft 
(1.77 m).  Mounding at the end of a 100 year storm is 5.4 ft (1.6 m). 

The final three spreadsheets assess mounding beneath the proposed septic tile field under normal 
conditions (inflow of 15,000 Litres per day; L/day) for one year and twenty years of continuous 
operation and (final spreadsheet) normal daily inflow combined with the effects of a 100 yr storm, all of 
which infiltrates. The resulting mounds under the centre line of the trench are 1.9 ft (0.58 m) after one 
year of operation, 3.7 ft (1.14 m) after 20 years of operation, and 1.7 ft (0.52 m) at the end of a hundred 
year storm. 

The off-site residence closest to the small infiltration trench and septic tile field is located approximately 
9 m from the southern end of the small infiltration trench, approximately 60 m south of the proposed 
septic bed and approximately 100 m from the nearest point on the main infiltration trench.  The 
mounding beneath this off-site residence is assessed as the sum of the contribution from all three 
facilities.  The worst case mound results from 20 years of operation and, in combination, is 9.5 ft (2.9 m). 
Even with a conservatively assessed depth to shallow water table of 6 m, this mound would not impact a 
conventional basement. 

Comment 9 (dewatering): Based on design drawings/specifications provided to Englobe by SBM, the 
maximum depth of excavation for utility installations will be approximately 2.5 mBGS. An additional 
allowance of 1 m (3.5 mBGS) must be made to guarantee dry working conditions.  This is still 2.5 m 
above the estimated seasonal high water table. Consequently, dewatering (other than stormwater) is 
not expected to be required. 

Englobe Corp. 3 of 4 





Mass Sample (g): T (oC) 

Effective Grain Diameters (mm) Other Useful Parameters 
d10 0.072 Uniformity Coef. 8.31 
d17 0.185 n computed 0.309249 0.309249 
d20 0.212 g (cm/s2) 980.00 
d50 0.499 ρ (g/cm3) 0.9981 
d60 0.599 µ (g/cm s) 0.0098 

dgeometric mean 0.769 ρg/µ (1/cm s) 9.9327E+04 
de (Kruger) 0.526 tau (Sauerbrei) 1.053 
de (Kozeny) 0.470 d5φ -4.794 
de (Zunker) 0.488 d16φ -2.501 

Estimation of Hydraulic Conductivity cm/s m/s m/d de (Zamarin) 0.507 d50φ 1.002 
Hazen .463E-02 .463E 04 3.997 Io (Alyameni) 0.035 d84φ 1.905 

Hazen K (cm/s)  d10 
2 (mm2) .520E 02 .520E 04 4.493 d95φ 3.011 

Slichter .109E-02 .109E 04 0.942 σφ 2.284 
Terzaghi .178E-02 .178E 04 1.542 mm % in sample 

 Beyer .478E-02 .478E 04 4.130 >64 Boulder 
 Sauerbrei .835E-02 .835E 04 7.218 16 - 64 coarse gravel 
 Kruger .775E-01 .775E 03 67.003 8 - 16 medium gravel 2.800 

Kozeny-Carmen .113E+00 .113E 02 97.731 2 8 fine gravel 18.800 
 Zunker .736E-01 .736E 03 63.568 0.5 - 2 coarse sand 18.300 
 Zamarin .901E-01 .901E 03 77.868 0.25 - 0.5 medium sand 30.000 

USBR .134E-01 .134E 03 11.578 0.063 - 0.25 fine sand 19.700 
 Barr .129E-02 .129E 04 1.112 0.016 - 0.063 coarse silt 
 Alyamani and Sen .862E-03 .862E 05 0.745 0.008 - 0.016 medium silt 

Chapuis .868E-03 .868E 05 0.750 0.002 - 0.008 fine silt 
 Krumbein and Monk .221E-01 .221E 03 19.092 <0.002 clay 

geometric mean .122E 01 .122E 03 .106E+02 
arithmetic mean .348E 01 .348E 03 .301E+02 

BH06-18, 1.4 m: Poorly sorted 
gravelly sand low in fines 
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0.1

1

10

100

K 
(m

/d
)

Met criteria failed criteria geometric mean arithmetic mean

100 20 

Sieve 
opening 

d i  (φ) 

Sieve 
opening 

(ps) 
d i  (mm) 

Mass of 
retained (mr) 

(g) 

mass 
fraction 

(mf) 

Percent 
Passing 

(pp) 

3.747853 13.462 
9.525 

1.7 
1.1 

0.017 
0.011 

98.3 
97.2 3.249147 

2.748645 6.731 
4.75 

4.2 
5.1 

0.042 
0.051 

93 
87.9 2.246149 

1.200683 2.3 9.5 0.095 78.4 
0.200754 0.87 9.3 0.093 69.1 
0.736383 0.6 9 0.09 60.1 
1.735591 0.3 30 0.3 30.1 
2.641765 0.16 16 0.16 14.1 
3.734009 0.075 3.7 0.037 10.4 



 

K  from Grain Size Analysis Report Date: 

Sample Name: 

Mass Sample (g): 100 T (oC) 20 

BH06-18, 1.4 m: Poorly sorted gravelly sand low in fines 

0.1 

1 

10 

100 

K 
(m

/d
) 

Met criteria Failed criteria geometric mean arithmetic mean 

Estimation of Hydraulic Conductivity cm/s m/s m/d de 

Hazen 4.6E-03 4.6E-05 4.00 

Hazen K (cm/s) = d10 (mm) 5.2E-03 5.2E-05 4.49 

Slichter 1.1E-03 1.1E-05 0.94 

Terzaghi 1.8E-03 1.8E-05 1.54 

Beyer 4.8E-03 4.8E-05 4.13 

Sauerbrei 8.4E-03 8.4E-05 7.22 

Kruger 7.8E-02 7.8E-04 67.00 

Kozeny-Carmen 1.1E-01 1.1E-03 97.73 

Zunker 7.4E-02 7.4E-04 63.57 

Zamarin 9.0E-02 9.0E-04 77.87 

USBR 1.3E-02 1.3E-04 11.58 

Barr 1.3E-03 1.3E-05 1.11 

Alyamani and Sen 8.6E-04 8.6E-06 0.74 

Chapuis 8.7E-04 8.7E-06 0.75 

Krumbein and Monk 2.2E-02 2.2E-04 19.09 

geometric mean 1.2E-02 1.2E-04 10.57 

arithmetic mean 3.5E-02 3.5E-04 30.09 



Mass Sample (g): T (oC) 

Effective Grain Diameters (mm) Other Useful Parameters 
d10 0.103 Uniformity Coef. 4.55 
d17 0.204 n computed 0.364271 0.364271 
d20 0.229 g (cm/s2) 980.00 
d50 0.416 ρ (g/cm3) 0.9981 
d60 0.470 µ (g/cm s) 0.0098 

dgeometric mean 0.491 ρg/µ (1/cm s) 9.9327E+04 
de (Kruger) 0.430 tau (Sauerbrei) 1.053 
de (Kozeny) 0.385 d5φ -4.601 
de (Zunker) 0.400 d16φ -2.357 

Estimation of Hydraulic Conductivity cm/s m/s m/d de (Zamarin) 0.415 d50φ 1.264 
 Hazen .130E-01 .130E 03 11.231 Io (Alyameni) 0.025 d84φ -0.738 

Hazen K (cm/s)  d10 
2 (mm2) .107E 01 .107E 03 9.226 d95φ 1.285 

 Slichter .384E-02 .384E 04 3.315 σφ 1.296 
Terzaghi .661E-02 .661E 04 5.714 mm % in sample 

 Beyer .113E-01 .113E 03 9.726 >64 Boulder 
 Sauerbrei .194E-01 .194E 03 16.800 16 - 64 coarse gravel 

Kruger .721E-01 .721E 03 62.298 8 - 16 medium gravel 1.500 
Kozeny-Carmen .146E+00 .146E 02 126.337 2 8 fine gravel 3.600 

 Zunker .807E-01 .807E 03 69.709 0.5 - 2 coarse sand 10.800 
 Zamarin .939E-01 .939E 03 81.096 0.25 - 0.5 medium sand 55.600 
 USBR .160E-01 .160E 03 13.846 0.063 - 0.25 fine sand 19.400 
 Barr .510E-02 .510E 04 4.406 0.016 - 0.063 coarse silt 
 Alyamani and Sen .164E-02 .164E 04 1.414 0.008 - 0.016 medium silt 

Chapuis .525E-02 .525E 04 4.535 0.002 - 0.008 fine silt 
 Krumbein and Monk .329E-01 .329E 03 28.436 <0.002 clay 

geometric mean .143E 01 .143E 03 .124E+02 
arithmetic mean .278E 01 .278E 03 .240E+02 

BH08-18, 1.4 m: Moderately 
well sorted  sand low in fines 

0 

25 

50 

75 

100 

0.001 0.01 0.1 1 10 100 

CU
M

U
LA

TI
VE

 W
EI

GH
T 

PE
RC

EN
T 

GRAIN SIZE (MM) 

0 

10 

20 

30 

40 

50 

60 

Bo
ul

de
r

co
ar

se
 g

ra
ve

l

m
ed

iu
m

 g
ra

ve
l

fin
e 

gr
av

el

co
ar

se
 sa

nd

m
ed

iu
m

 sa
nd

fin
e 

sa
nd

co
ar

se
 si

lt

m
ed

iu
m

 si
lt

fin
e 

sil
t

cl
ay

 

               

 

              

 
  

 
 

 

-
-
-
-
-

-
-

 = - -
-
-
-
-
-
- -
-
-
-
-
-
-
-

- -
- -

1

10

100

1000

K 
(m

/d
)

Met criteria failed criteria geometric mean arithmetic mean
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Sieve 
opening 

d i  (φ) 

Sieve 
opening 

(ps) 
d i  (mm) 

Mass of 
retained (mr) 

(g) 

mass 
fraction 

(mf) 

Percent 
Passing 

(pp) 

3.747853 13.462 
9.525 

0 
1.5 

0 
0.015 

100 
98.5 3.249147 

2.748645 6.731 
4.75 

1.1 
0.7 

0.011 
0.007 

97.4 
96.7 2.246149 

1.200683 2.3 1.8 0.018 94.9 
0.200754 0.87 3.2 0.032 91.7 
0.736383 0.6 7.6 0.076 84.1 
1.735591 0.3 55.6 0.556 28.5 
2.641765 0.16 16.7 0.167 11.8 
3.734009 0.075 2.7 0.027 9.1 



 

K  from Grain Size Analysis Report Date: 

Sample Name: 

Mass Sample (g): 100 T (oC) 20 

BH08-18, 1.4 m: Moderately well sorted  sand low in fines 

1000 

1 

10 

100 

K 
(m

/d
) 

Met criteria Failed criteria geometric mean arithmetic mean 

Estimation of Hydraulic Conductivity cm/s m/s m/d de 

Hazen 1.3E-02 1.3E-04 11.23 

Hazen K (cm/s) = d10 (mm) 1.1E-02 1.1E-04 9.23 

Slichter 3.8E-03 3.8E-05 3.31 

Terzaghi 6.6E-03 6.6E-05 5.71 

Beyer 1.1E-02 1.1E-04 9.73 

Sauerbrei 1.9E-02 1.9E-04 16.80 

Kruger 7.2E-02 7.2E-04 62.30 

Kozeny-Carmen 1.5E-01 1.5E-03 126.34 

Zunker 8.1E-02 8.1E-04 69.71 

Zamarin 9.4E-02 9.4E-04 81.10 

USBR 1.6E-02 1.6E-04 13.85 

Barr 5.1E-03 5.1E-05 4.41 

Alyamani and Sen 1.6E-03 1.6E-05 1.41 

Chapuis 5.2E-03 5.2E-05 4.53 

Krumbein and Monk 3.3E-02 3.3E-04 28.44 

geometric mean 1.4E-02 1.4E-04 12.38 

arithmetic mean 2.8E-02 2.8E-04 24.00 



 
 

TABLE 101 

HYDRAULIC CONDUCTIVITY ESTIMATES AND INFILTRATION RATES 

4020 COLONEL TALBOT ROAD, LONDON 

Test ID Test Used Depth (m) K (cm/s) LN(I) 
Infiltration Rate 

(mm/hour) 
Safety factor of 2.5 Safety factor of 3.5 

BH06-18 1.4 m Grain size 1.4 1.2E-02 5.1 167 67 48 
BH08-18 1.4 m Grain size 1.4 1.6E-02 5.2 180 72 51 

For Guelph Permeameter: 
y=6E-11(X3.7363) 
LN(K)=LN6-11LN10+3.7363LN(I) 
K = cm/s 
I = mm/hour 
LN(I)=(LN(K)+11LN(10)-LN(6))/3.7363 

128-P-0017664-0-01-300-HD-L-0001-00 Table 102 



  
     

     
  

  

 

 

  

     
     

 

   

 

    

      
  

 

    

  

  

 

    

   

   

  

Table 102 P-0017664-300 
Water Balance 

Proposed Lambeth Health and Wellness Centre, 
4402 Colonel Talbot Road, London, Ontario 

1. Climate Information 

Precipitation (collected from Env. Canada data) 1011.5 mm/a 

Evapotranspiration (UTRCA value used [conservative]) 565 mm/a 

Water Surplus 446.5 mm/a 

2. Infiltration Rates 

Infiltration Factors (Table 2, Chapter 4 of MOE, 1995) 
Hilly Land (average slope of 28 m to 47 m per km) 0.1 

Open sandy loam 0.4 

Cover (% landscaped/open x cultivate dland infiltration factor) 0.058 

TOTAL 0.5579 

Infiltration (0.525 x 446.5 mm/a) 249.1 mm/a 

Run-off (Water Surplus - Infiltration) 197.4 mm/a 

Typical Recharge Rates (Table 3, Chapter 4, MOE, 1995) 
silty sand to sandy silt 150-200 mm/a 

fine to medium sand 200-250 mm/a 

coarse sand and gravel 250+ mm/a 

Site development area is underlain by glaciolacustrine material (sand to sand and gravel). 

Based on the above, the recharge rate is approximately 234.4 mm/a 

with runoff of 212.1 mm/a 

3. Site Statistics 

Pre-Development: 
Building roofs 0.00 ha 

2
0 m 

2 
Parking Areas, Roadways, Other impervious Areas 0.00 ha 0 m 

Green space, open space, natural areas 1.58 ha 
2

15,750 m 

TOTAL 1.58 ha 215,750 m 

Post-Development: 
Building roofs 0.39 ha 

2
3,906 m 

Driveways 0.10 ha 
2

1,008 m 

Roadways, Other impervious Areas 0.68 ha 
2

6,800 m 

Green space, natural areas 0.40 ha 
2

4,036 m 

TOTAL 1.58 ha 215,750 m 



  
     

     
    

  

    

  

      

  

   

  

  

  

  

  

  

   

   

  

  

     

    

  

    

Table 102 P-0017664-300 
Water Balance 

Proposed Lambeth Health and Wellness Centre, 
4402 Colonel Talbot Road, London, Ontario 

4. Annual Pre-Development Water Balance 

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) Infiltration (m3) Run-Off (m3) 
Building Roofs 2,562 2,591 - - 2,591 

Green space/open space/gravel 12,839 12,987 7,254 3,009 2,723 

Concrete/asphalt 4,007 4,053 - - 4,053 

TOTAL 19,408 19,631 7,254 3,009 9,368 

5. Annual Post-Development Water Balance 

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) Infiltration (m3) Run-Off (m3) 
Building Roofs 2,675 2,706 - - 2,706 

Concrete/asphalt 5,625 5,690 - - 5,690 

Green space/open space 11,107 11,235 6,275 2,603 2,356 

TOTAL 19,407 19,630 6,275 2,603 10,751 

6. Annual Post-Development Water Balance using LID techniques 

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) Infiltration (m3) Run-Off (m3) 
Building Roofs 2,675 2,706 1,511 627 567 

Concrete/asphalt 5,625 5,690 3,178 1,193 2,512 

Green space/open space 11,107 11,235 6,275 2,603 2,356 

TOTAL 19,407 19,630 10,965 4,424 5,435 

7. Comparison of Pre-Development and Post-Development 

Precipitation (m3) Evapotranspiration (m3) Infiltration (m3) Run-Off (m3) 
Pre-Development 19,631 7,254 3,009 9,368 

Post-Development 19,630 6,275 2,603 10,751 

Post-Development using LID Techniques 19,630 10,965 4,424 5,435 

8. Pre-development run-off 

Total run-off in Pre-Development 9,368 m
3 

Total annual precipitation 19,631 m
3 

Estimated annual run-off on site in Pre-Development 47.7 % 

9. Post development run-off 

Total run-off in Post-Development 10,751 m
3 

Total annual precipitation 19,630 m
3 

Estimated annual run-off on site in Post-Development 54.8 % 

10. Post development run-off using LID Techniques 

Total run-off in Post-Development using LID techniques 5,435 m
3 

Total annual precipitation 19,630 m
3 

Estimated annual run-off on site in Post-Development using LID techniques 27.7 % 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

0.0129 
0.150 
34.01 
2.460 

465.760 
243.333 

3.936 

4.041 
0.105 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

0.105 0 
0.103 20 
0.096 50 
0.091 75 
0.086 100 
0.077 150 
0.069 200 
0.061 250 
0.054 300 
0.048 350 

Re-Calculate Now 

0.000 

0.020 

0.040 

0.060 

0.080 

0.100 

0.120 

0 50 100 150 200 250 300 350 400 

Groundwater Mounding, in feet 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

0.0086 
0.150 
34.01 
2.460 

465.760 
7300.000 

3.936 

4.208 
0.272 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

0.272 0 
0.271 20 
0.270 50 
0.268 75 
0.266 100 
0.260 150 
0.255 200 
0.249 250 
0.244 300 
0.241 335 

Re-Calculate Now 

Groundwater Mounding, in feet 
0.275 

0.270 

0.265 

0.260 

0.255 

0 50 100 150 200 250 300 350 400 

0.250 

0.245 

0.240 

0.235 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

16.4367 
0.150 
34.01 
2.460 

465.760 
1.000 
3.936 

11.108 
7.172 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

7.172 0 
4.859 20 
2.603 40 
1.714 50 
1.054 60 
0.615 70 
0.349 80 
0.198 90 
0.117 100 
0.054 120 

Re-Calculate Now 

Groundwater Mounding, in feet 
8.000 

7.000 

6.000 

5.000 

4.000 

0 20 40 60 80 100 120 140 

3.000 

2.000 

1.000 

0.000 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

0.4963 
0.150 
34.01 
2.460 

49.200 
243.333 

3.936 

5.046 
1.110 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

1.110 0 
1.038 25 
0.925 50 
0.842 75 
0.778 100 
0.682 150 
0.613 200 
0.559 250 
0.515 300 
0.479 350 

Re-Calculate Now 

Groundwater Mounding, in feet 
1.200 

1.000 

0.800 

0.600 

0 50 100 150 200 250 300 350 400 

0.400 

0.200 

0.000 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

0.3309 
0.150 
34.01 
2.460 

49.200 
7300.000 

3.936 

9.725 
5.789 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

5.789 0 
5.787 25 
5.787 29.52 
5.777 75 
5.768 100 
5.747 150 
5.723 200 
5.700 250 
5.680 300 
5.662 350 

Re-Calculate Now 

Groundwater Mounding, in feet 
5.800 

5.780 

5.760 

5.740 

5.720 

0 50 100 150 200 250 300 350 400 

5.700 

5.680 
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5.640 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

13.1331 
0.150 
34.01 
2.460 

49.200 
1.000 
3.936 

9.289 
5.353 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

5.353 0 
3.393 20 
1.700 40 
1.097 50 
0.670 60 
0.393 70 
0.226 80 
0.131 90 
0.080 100 
0.040 120 

Re-Calculate Now 

Groundwater Mounding, in feet 
6.000 

5.000 

4.000 

3.000 

0 20 40 60 80 100 120 140 

2.000 

1.000 

0.000 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 



 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

0.1302 
0.150 
34.01 

29.520 
34.440 

365.000 
3.936 

5.832 
1.896 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

1.442 75 
1.304 100 
1.105 150 
0.960 200 
0.845 250 
0.751 300 
0.672 350 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 

1.896 0 
1.811 25 
1.622 50 

Re-Calculate Now 

0.000 
0.200 
0.400 
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This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

0.1302 
0.150 
34.01 

29.520 
34.440 

7300.000 
3.936 

7.685 
3.749 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

3.749 0 
3.745 20 
3.727 50 
3.666 100 
3.579 150 
3.491 196.8 
3.396 250 
3.319 300 
3.254 350 
3.199 400 

Re-Calculate Now 

Groundwater Mounding, in feet 
3.800 

3.700 

3.600 

3.500 

3.400 

3.300 

3.200 

3.100 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 
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This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins". 

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.  Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated. 
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days) 

use consistent units (e.g. feet & days or inches & hours) Conversion Table 
Input Values inch/hour feet/day 

R Recharge (infiltration) rate (feet/day) 0.67 1.33 
Sy Specific yield, Sy (dimensionless, between 0 and 1) 
K 
x 

Horizontal hydraulic conductivity, Kh  (feet/day)* 
1/2 length of basin (x direction, in feet) 

2.00 4.00 
In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 

y 1/2 width of basin (y direction, in feet) hours days (ft/d) is assumed to be one-tenth horizontal 
t duration of infiltration period (days) 36 1.50 hydraulic conductivity (ft/d). 

hi(0) initial thickness of saturated zone (feet) 

0.4908 
0.150 
34.01 

29.520 
34.440 

1.000 
3.936 

5.646 
1.710 

h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period) 

Ground- Distance from 
water center of basin 
Mounding, in in x direction, in 
feet feet 

1.710 0 
1.467 20 
0.765 40 
0.496 50 
0.309 60 
0.185 70 
0.107 80 
0.060 90 
0.032 100 
0.009 120 

Re-Calculate Now 

Groundwater Mounding, in feet 
1.800 
1.600 
1.400 
1.200 
1.000 
0.800 
0.600 
0.400 
0.200 
0.000 

Disclaimer 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions. 
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September 19, 2018 

Lambeth Health Organization Inc. 
4366 Colonel Talbot Road 
London, Ontario 
N6P 1B6 

Attention: Ms. Michelle Whatley 

Subject: Geotechnical Engineering Report Addendum 

Lambeth Health and Wellness Centre 

4402 Colonel Talbot Road, London, Ontario 

160-B-0019446-1-GE-L-0001-00 

Grain size distribution analysis testing was performed on two samples of the sand materials from the 

above captioned site, and the enclosed test results were used to empirically estimate the hydraulic 

conductivity of sand to be 5.0 x 10-4 cm/second. 

A factored infiltration rate of 25 mm/hour is estimated based on recommendations found in the ‘’Low 

Impact Development Stormwater Management Planning and Design Guide, published by the Toronto and 

Region (TRCA) and the Credit Valley (CVCA) Conservation Authorities. 

It should be noted that hydraulic conductivity and infiltration rate are two different concepts, and that 

conversion from one parameter to another cannot be done through unit conversion. A factor of safety of 

2.5 was applied to the approximate infiltration rate to account for soil variability, gradual accumulation of 

fine soil sediments during the lifespan of the facility, and compaction during construction. 

Infiltration facilities generally require native soils with a minimum infiltration rate of 15 mm/hour and a 

minimum separation of 1.0 m between the bottom of the pit and the seasonally high water table (MOE, 

2003). Test pits should be excavated within the planned areas of the infiltration facilities to confirm the 

subgrade conditions.  

We trust this letter report is sufficient for your present requirements.  Please contact our office if further 

discussion is required. 

Yours very truly, 
Englobe Corp. 

Stephen W. Burt, P.Eng. 

Consulting Geotechnical Engineer 

Enclosures: Two Grain Size Distribution Analyses 

T 519.685.6400 Unit 12 – 60 Meg Drive Englobe Corp. 
F 519.685.0943 London (Ontario) 

london@englobecorp.com N6E 3T6 Canada 

mailto:london@englobecorp.com
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Grain Size Analysis 
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% +3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

12.0 29.9 35.6 10.4 

SIEVE PERCENT SPEC.* PASS? Sample Information 
SIZE FINER PERCENT (X=NO) SAND, some silt, some gravel. 

0.530" 98.3 
3/8" 97.2 

0.265" 93.0 
Atterberg Limits #4 87.9 

PL= LL= PI= 
#8 78.4 

#16 69.1 Coefficients 
#30 60.1 5.4920 3.8399 0.5980 D90= D85= D60= 
#50 30.1 0.4630 0.2990 0.1622 D50= D30= D15= 
#100 14.1 D10= Cu = Cc = 

#200 10.4 
Classification 

USCS= AASHTO= 

Remarks 
Material: SAND, some silt, some gravel 
Coefficient of permeability: 10^-3 to 10^-4 cm per sec. 
Estimated 'T' time: 12 mins/cm 

* (no specification provided) 

Location: BH 06-18 
Sample Number: 2 Depth: 1.4m / 97.8 Date: 

EnGlobe Client: Lambeth Health Organization Inc. 

Project: Lambeth Health and Wellness Centre, 4402 Colonel Talbot Road, 
London 

London, Ontario Project No: B-0019446-1 Figure 1 

Tested By: D.M. Checked By: S.B. 
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Grain Size Analysis 

100 

P
E

R
C

E
N

T
 F

IN
E

R
 

90 

80 

70 

6
 in

.

60 

3
 in

.

50 
2

 in
.

1
½

 i
n
.

1
 in

.
40 

¾
 i
n
.

½
 i
n
.

30 
3
/8

 in
.

20 
#
4

10 
#
1
0

0 
100 10 1 

#
2
0

0.1 0.01 0.001 

#
3
0

GRAIN SIZE - mm. 
#
4
0

#
6
0

#
1
0
0

#
1
4
0

#
2
0
0

 

% +3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0.0 0.0 3.3 2.2 37.1 48.3 9.1 

SIEVE PERCENT SPEC.* PASS? Sample Information 
SIZE FINER PERCENT (X=NO) SAND, trace silt, trace gravel. 

0.530" 100.0 
3/8" 98.5 

0.265" 97.4 
Atterberg Limits #4 96.7 

PL= LL= PI= 
#8 94.9 

#16 91.7 Coefficients 
#30 84.1 0.9733 0.6408 0.4374 D90= D85= D60= 
#50 28.5 0.3918 0.3069 0.2128 D50= D30= D15= 
#100 11.8 0.0957 4.57 2.25 D10= Cu = Cc = 

#200 9.1 
Classification 

USCS= AASHTO= 

Remarks 
Material: SAND, trace of silt, trace of gravel 
Coefficient of permeability: 10^-3 to 10^-4 cm per sec. 
Estimated 'T' time: 12 mins/cm 

* (no specification provided) 

Location: BH 08-18 
Sample Number: 2 Depth: 1.4m / 97.3 Date: 

EnGlobe Client: Lambeth Health Organization Inc. 

Project: Lambeth Health and Wellness Centre, 4402 Colonel Talbot Road, 
London 

London, Ontario Project No: B-0019446-1 Figure 1 

Tested By: D.M. Checked By: S.B. 
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