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May 30, 2017 
File: 160401012 

Attention: Cheryl McWilliams 
City of Ottawa 
110 Laurier Avenue W., 4th Floor 
Ottawa, ON 
K1P 1J1 

Dear  Cheryl McWilliams, 

Reference: 1240 Old Prescott Road – Summary of Infiltration Calculations  Rev#1 

The following letter is submitted for review to summarize the updated design of infiltration features 
for the proposed rural subdivision development at 1240 Old Prescott Road. It is noted that this 
letter only addresses infiltration features and the associated Nitrate Impact Assessment 
calculations. Responses to all other comments on the stormwater management were addressed 
in previous comments response letter. This letter is to be a stand-alone letter and is not to be 
compared to previous submissions as the design and calculations have been revised in response 
to City comments. 

The proposed rural residential development includes increased lot densities serviced by wells, 
septic systems and enhanced grass swales discharging to a dry pond. A nitrate impact assessment 
was carried out by Paterson Group according to the requirements of MOECC Procedure 5-5-4. This 
process determines if there will be sufficient post development dilution from precipitation to ensure 
that nitrates remain below 10 mg/L at the site boundaries. Initial calculations indicated that 
infiltration from post-development pervious surfaces alone, may not be sufficient to provide 
adequate nitrate dilution. It was subsequently proposed to include infiltration from the proposed 
Stormwater management features (dry pond and dray swale infiltration trenches) in the nitrate 
dilution calculations. The City of Ottawa indicated that the proposed rear-yard bioswales could 
be used for stormwater quality treatment but could not be included as part of the nitrate dilution 
calculations. It was later concluded that the roadside infiltration ditches could not be reliably 
maintained and therefore should not be relied on for infiltration. As a result, stormwater 
calculations were revised and the dry pond was expanded to include additional infiltration area 
below the proposed water quantity dry pond. 

The following sections outline the design of the infiltration measures and calculations for input to 
the water balance for the Nitrate Impact Assessment. 
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1. SUPPORTING ANALYSES 
In support of the design of the proposed infiltration measures, additional investigations and 
analyses were completed as outlined in the following sections. 

1.1. IN-SITU INFILTRATION TESTING 

Field testing was completed by Paterson Group to establish in-situ saturated hydraulic conductivity 
rates using a Pask Permeameter. These results were previously reviewed by the City and are 
included in the attached Paterson letter for reference. The methodology outlined in the Credit 
Valley Conservation LID Design Guidelines – Appendix C (CVC, 2012) was then used to calculate 
the infiltration rate and safety factor for each test location. Test results and calculations results are 
attached for reference and a summary is included in Table 1 below. 

Table 1: Summary of Infiltration Rates 

Auger 
hole ID 

Test interval 
depth (m) 

Calculated 
Kfs (m/s) 

Converted 
Kfs (cm/s) Infiltration 

rate (i) 
(mm/hr) 

Average 
infiltration 
(mm/hr) 

Safety 
factor 

Corrected 
infiltration 
(mm/hr) 

AH1 0.39 0.54 6.40E-05 6.40E-03 140.82 

137.59 3.50 40.23 AH2 0.36 0.51 8.00E-05 8.00E-03 149.48 

AH3 0.13 0.28 4.00E-05 4.00E-03 124.17 

AH4 0.51 0.66 5.60E-05 5.60E-03 135.87 

AH5 0.10 0.25 1.60E-05 1.60E-03 97.17 107.07 3.50 27.76 
AH6 0.56 0.71 3.20E-05 3.20E-03 116.97 

AH7 0.10 0.25 5.10E-05 5.10E-03 132.52 
129.30 3.50 37.86 AH8 0.26 0.41 4.80E-05 4.80E-03 130.38 

AH9 0.46 0.61 4.10E-05 4.10E-03 125.00 

AH10 0.11 0.26 2.70E-06 2.70E-04 60.35 
76.95 3.50 17.24 AH11 0.25 0.40 3.50E-06 3.50E-04 64.69 

AH12 0.55 0.70 2.20E-05 2.20E-03 105.81 

AH13 0.09 0.24 9.00E-06 9.00E-04 83.30 
70.67 3.50 23.80 AH14 0.26 0.41 2.10E-06 2.10E-04 56.43 

AH15 0.47 0.62 5.30E-06 5.30E-04 72.29 
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1.2. GROUNDWATER LEVELS 

Groundwater level measurements were obtained from the on-site piezometers in November 2012, 
March 2013 and October 2016 by Paterson Group. Table 2 below summarizes the groundwater 
elevations on each of these occasions (a reference plan with borehole locations is included in the 
attached Paterson letter). 

Table 2: Summary of Groundwater Elevations 

Stand-
pipe 
well 
ID 

Top of 
Riser 

Elevation 
(m) 

1st Measurement 2nd Measurement 

Date 
measured 

Groundwater 
Depth (m) below 

top of riser 

Groundwater 
Elevation (m) 

Date 
measured 
(d/m/y) 

Groundwater 
Depth (m) below 

top of riser 

Groundwater 
Elevation (m) 

BH1 102.809 19/11/12 2.27 100.542 27/10/16 4.357 98.45 

BH2 102.518 19/11/12 2.54 99.976 27/10/16 3.311 99.21 

BH3 101.713 19/11/12 2.57 99.148 27/10/16 2.946 98.77 

BH4 102.617 14/03/13 1.96 100.657 27/10/16 2.587 100.03 

BH5 102.330 14/03/13 1.73 100.600 27/10/16 2.361 99.97 

BH6 102.707 15/03/13 2.81 99.897 27/10/16 2.813 99.89 

 

Total precipitation for spring and summer in 2016 was well below average and it is assumed that 
the measured groundwater levels are reflective of this drier year. For the purposes of designing the 
infiltration measures and estimating total infiltration, the higher groundwater elevations were used. 

It is noted that a new groundwater monitoring well was installed within the proposed pond 
footprint area on March 29, 2017 and equipped with a continuous water level data logger. The 
data logger was removed on May 15, 2017. The measured groundwater level data will be used at 
detailed design to evaluate the system performance in wet season conditions. It is noted that for 
the 2017 season, excessive rainfall has been recorded for the area with wide-spread flooding in 
the region. It is also noted that 2016 was considered a drought year, so normal groundwater levels 
would be expected to be between the 2016 and 2017 monitored levels. 

1.3. RAINFALL ANALYSIS 

The proposed infiltration measures are designed to infiltrate runoff from up to the 15mm event for 
their contributing drainage area. Typically, infiltration measures are designed to infiltrate up to as 
much as 25mm event runoff, where site conditions permit, however, due to area restrictions and 
shallow ground water depths the proposed site is designed for the 15mm event.  



May 30, 2017 
Cheryl McWilliams 
Page 4 of 10  

Reference: 1240 Old Prescott Road – Summary of Infiltration Calculations   

  

 

To assess the percentage of average annual rainfall that could be captured and infiltrated during 
a 15mm event, an analysis was completed using historical rainfall data from the Ottawa 
MacDonald Cartier International Airport. The historical data was imported into the PCSWMM 
stormwater management model to utilize the event extraction tools within the model. The tool 
allows the user to specify a minimum inter-event time (time of no rainfall between two rainfall 
events) and searches the data set and extracts all events. A summary of the duration and total 
rainfall for each event is provided as an output from this tool. This summary was then used to assess 
the number of events with total precipitation less than or equal to 15mm as well as the number of 
events greater than 15mm for which the first 15mm could be captured and infiltrated. Since the 
recommended infiltration time per the Credit Valley Conservation LID Design Guidelines is 24 to 48 
hours, inter-event times of 24 and 48 hours were used to complete this analysis. 

The results of the historical rainfall analysis indicate that approximately 65% of annual rainfall can 
be captured and infiltrated by capturing the 15mm event. Summary charts for the 24 and 48 hour 
inter-event times are attached as figures for reference. 

2. STORMWATER INFILTRATION MEASURES 
Stormwater infiltration measures are proposed within the subdivision to promote groundwater 
recharge. An infiltration gallery below the dry pond is proposed to provide the required annual 
infiltration volume for the site. Bioswales and road-side ditches are also proposed throughout the 
site for water quality treatment and conveyance but are not included in infiltration calculations. 

2.1. DRY POND INFILTRATION BASIN 

Due to maintenance constraints, the City has indicated that the on-site bio-swales and road-side 
ditches cannot be relied on for long-term infiltration. As such, additional storage area was 
provided below the dry pond. The total available infiltration area is approximately 3,772m2 with a 
clear stone depth of 300mm which provides approximately 453m3 of storage for infiltration. Details 
of the proposed outlet configuration and infiltration basin cross-section are included in the 
attached Drawing DS-1. 

2.2. MAINTENANCE AND MONITORING OF INFILTRATION SYSTEMS 

As with any stormwater facility the infiltration systems will require routine monitoring and regular 
maintenance. Tables 4.9.5 and 4.9.6 below are the recommended maintenance and corrective 
procedures identified by the Credit Valley Conservation LID manual. As the CVC LID manual does 
not include guidelines for infiltration dry ponds, the procedures for dry swales are referenced since 
the features are similar in their design. A detailed monitoring plan will be submitted under separate 
cover at the detailed design stage. 
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Table 3:Suggested routine inspection and maintenance activities for dry swales 

 

 
Table 4.9.5 of Low Impact Development Stormwater Management Planning and Design Guide, 

Credit Valley Conservation, 2012 
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Table 4: Suggested inspection items and corrective actions for dry swales 

 
Table 4.9.6 of Low Impact Development Stormwater Management Planning and Design Guide, 

Credit Valley Conservation, 2012 
 

3. SITE WATER BALANCE 
As part of the original stormwater management (SWM) report, a water budget analysis was 
completed and included in Section 4.3 of the SWM Report (Stantec, June 2016).  With the 
additional request for nitrate dilution calculations, a detailed water balance assessment was 
completed by Paterson Group and has replaced the previous calculations completed by 
Stantec. The complete calculations are attached for reference.   

3.1. METHODOLOGY 

The methodology implemented for the Nitrate Impact Assessment (NIA) is outlined in detail in the 
attached update letter prepared by Paterson Group. The following sections summarize the 
standard NIA assumptions and the methodology for the inclusion of stormwater infiltration. 

3.1.1. Standard Infiltration Assumptions for Nitrate Impact Assessment 

The attached letter from Paterson Group (dated November 8, 2016) discusses that on-site 
infiltration is the primary source for overburden groundwater recharge and nitrate dilution. The 
calculations rely on assumptions for evaporation and evapotranspiration rates for the area, 
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provided by Environment Canada. Infiltration is estimated based on soil texture, topography and 
vegetative cover type. Impervious areas are normally excluded from the calculation. 

Site-specific soil infiltration factors were used to derive a water holding capacity for each of the 
dominant soil types and a site-specific water balance was provided by Environment Canada, 
based on these values. The site-specific water balance was used to calculate the surplus water 
data for the receiving soil which is applied in the NIA calculations. 
 
Additional NIA analysis was completed by Paterson and summarized in the attached February 6, 
2017 memo which indicates that a minimum infiltration volume of 9,765m3 would be required to 
meet the nitrate concentration limit of 10mg/L. 

3.1.2. Infiltration from Stormwater Runoff 

The nitrate impact assessment calculation typically only accounts for infiltration of rainfall falling 
directly on pervious surfaces and assumes that all runoff generated from impervious surfaces is 
discharged off-site and does not contribute to infiltration. However, the proposed site design 
includes an infiltrating dry pond that will store the stormwater runoff and provide opportunity for 
infiltration.  

Total required volume and infiltration rate were calculated for the dry pond infiltration basin. The 
required infiltration rate was assessed based on the depth of water to be infiltrated over 24 hours 
and 48 hours using the assumption that the porosity of the clear stone storage areas was 0.4 and 
the equivalent depth of water to infiltrate is 60mm in a 150mm deep clear stone trench or basin. 
These required rates were then compared to the results of the in-situ testing. 

The total annual runoff volume infiltrated was then estimated using the assumption that 65% of 
annual runoff from contributing impervious surfaces will be captured and infiltrated, based on the 
rainfall analysis discussed above. This resulting infiltration volume was provided to Paterson for 
input into the NIA calculation sheet as “Minimum ‘Storminf’ Volume”. 

3.2. RESULTS AND DISCUSSION 

3.2.1. Stormwater Infiltration 

Based on the design of the infiltration basin, runoff from impervious surfaces up to the 15mm event 
can be captured and infiltrated. The total contributing impervious area is approximately 2.97ha 
resulting in a total runoff volume of 445m3 to be infiltrated. The available storage in the infiltration 
basin is approximately 603m3, and is therefore sufficient to store the runoff volume for infiltration. 
Target and minimum required infiltration rates were calculated to meet drawdown time of 48 
hours as discussed in Section 3.1.2 above.  A summary of the storage provided and infiltration rates 
is included in Table 5 below. Note that the total measured infiltration rate is an average rate for 
the infiltration basin. 



May 30, 2017 
Cheryl McWilliams 
Page 8 of 10  

Reference: 1240 Old Prescott Road – Summary of Infiltration Calculations   

  

 

Table 5: Summary of Storage Volumes and Infiltration Rates 

  
Storage Volume (m3) 

Target Infiltration 
Rate for 24hr 
Drawdown 
(mm/hr) 

Minimum 
Infiltration Rate for 
48hr Drawdown 
(mm/hr) 

Measured 
Infiltration 
Rate 
(mm/hr) 

Required Provided Required Required Provided 
Dry Pond 
Infiltration 
Basin 

445 603 6.67 3.33 23.8 

It is noted that measured infiltration rates are higher than required and so additional infiltration 
may occur during larger and longer duration rainfall events. Similarily, soil or groundwater 
conditions that may temporarily reduce the infiltration capacity of the soils should still allow for 
adequate infiltration and drawdown time for the dry pond. Detailed infiltration calculations are 
attached. 

Capture and infiltration of the 15mm rainfall event would result in a total annual infiltration volume 
of approximately 13,292m3/yr (65% of annual rainfall over contributing impervious area, or 41% of 
rainfall over the total impervious area of the site). Calculations do not include evaporation or 
evapotranspiration as the stored water is subsurface and this is assumed to be negligible over the 
total volume and drawdown time. This infiltration volume was provided to Paterson for input in the 
NIA calculations. Paterson has also provided calculations for the minimum stormwater infiltration 
required to meet dilution targets. Per the attached memo dated February 6, 2017, the minimum 
required infiltration volume is 9,765m3/yr. Therefore, a 27% reduction of the design volume of 
stormwater infiltration could be experienced and the nitrate dilution targets would still be met. 

3.2.2.Groundwater Mounding Check 

It is acknowledged that the standard recommended clearance from groundwater or 
impermeable surface (i.e. bedrock) is 1.0m per the MOECC SWM Planning and Design Guidelines 
(SWMPDG) and the CVC LID Design Guidelines. However, this clearance is a recommendation 
that is considered sufficient to allow for seasonal variations or short-term groundwater mounding 
following a rainfall event. If sufficient clearance is provided by the design no subsequent 
calculations are required. However, designs with less than 1m clearance may still be approved 
provided sufficient supporting analysis is completed. Correspondence with the MOECC has 
confirmed that deviation from the guidelines outlined in Table 4.1 of the MOECC SWMPDG does 
not mean the site cannot be approved but only that it will require direct submission to the MOECC 
and cannot be approved under the expanded Transfer of Review Program (see attached 
correspondence).   
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Since the clearance from the bottom of the infiltration areas and the reference groundwater level 
is less than 1m groundwater mounding calculations were completed as a final check for the 
longer-term function of the infiltration areas. The impact of potential groundwater mounding 
conditions was considered.  

The maximum groundwater mounding that could potentially occur would be if the groundwater 
level were to rise to the invert of the dry pond outlet pipe. Calculations were provided by Paterson 
Group (see attached memo February 6, 2017), which indicate that the time for this extent of 
mounding to recover would be 3 hours to recover to the bottom of the dry pond and 27 hours to 
recover to normal groundwater levels. The only condition that could cause this groundwater 
mounding is through recharge from the infiltration basin. Since the basin bedding and bottom 
0.1m are designed to provide the necessary storage for a 15mm event, this volume should be 
available within 7hours after any event.  

Based on our analysis of historical rainfall data from 1967 to 2002, approximately 10% of annual 
rainfall volume occurs from events with interevent times of 3 hours or less, however, almost 95% of 
those events have rainfall volumes less than 15mm, with an average of 2.2mm per event. 
Therefore, the average rainfall that might occur within the 3 hour recovery time would not need 
the full infiltration storage volume. The average 2.2mm event would only require approximately 
66m3 for the entire site impervious area. Therefore, with this approach roughly 5% of rainfall events 
with a 3hour interevent time would have total volumes greater than 15mm so approximately 0.5% 
(5% of 10%) of the rainfall previously assumed to infiltrate would be at risk of not having sufficient 
storage available and might not be fully infiltrated. This would mean rather than 41% infiltration in 
the Nitrate Impact Assessment there would be 40.5% infiltration of the total annual stormwater 
runoff volume. Per the attached Paterson Memo, the minimum infiltration required is 30%, so 
sufficient infiltration would still be achieved. 

Note that cumulative mounding calculations were not completed as they are not considered to 
be representative of the conditions for a stormwater management system. Typical cumulative 
mounding calculations (short of complex models) assume a constant and continuous recharge 
which is not the case for the infiltration systems. 

4. CONCLUSIONS 
Stormwater infiltration measures have been provided on-site to improve post-development 
groundwater recharge. Calculations have been completed to estimate a total annual infiltration 
volume that can be incorporated into the Nitrate Impact Assessment calculations for the site. The 
infiltration areas have been designed to provide the maximum possible clearance from measured 
groundwater elevations however, many areas do provide less than 0.5m of clearance. As such, 
groundwater mounding calculations were completed to confirm that clearance is still available at 
the end of the infiltration period.  
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These design revisions and additional analysis are to be integrated into the detailed design 
submission for the subdivision. 

Regards, 

STANTEC CONSULTING LTD. 

Amanda Lynch, P.Eng. 
Water Resources Engineer 
Phone: (613) 784-2202  
Fax: (613) 722-2799  
Amanda.Lynch@stantec.com 

Attachment: - Paterson Letters: Further Response to Review Comments and Minimum Infiltration 
Requirements 
- Rainfall Analysis  
- Infiltration Calculations 
- MOECC Correspondence 
- Design Drawings  
 
 

c. Matt Nesrallah - Cavanagh 
Harry Alvey – City of Ottawa 
Tessa DiIorio – City of Ottawa 

la w:\active\160401012_greely subdivision_cavanagh\design\report\swm\may 2017\let_29-05-2017_summary of infiltration_aml.docx 

 

 



Paterson Letter: Further Response to Review Comments 

  























Rainfall Analysis  
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Figure C.1: Cummulative Rainfall all Events, 10 mm, 15mm, and 25mm 
(24hr  minimum interevent time)
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Figure C.2: Cummulative Rainfall all Events, 10 mm, 15mm, and 25mm 
(48hr minimum interevent time)
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Infiltration Calculations 
 

  



FIGURE C.3: INFILTRATION AREAS FOR WATER BALANCE CALCULATIONS AND NITRATE DILUTION 

DRY POND INFILTRATION AREA 
Area = 3772m2 



Infiltration Rate Calculations from Peremeameter Test Results

Notes:
-test results per Paterson field testing
-infiltration rate calculated per CVC LID Manual Figure C1 where Kfs = 6x10-11i3.7363

Auger hole 
ID

Rate of WL 
change in 

permeameter 
(cm/min)

Calculated 
Kfs (m/s)

Converted 
Kfs (cm/s)

Infiltration 
rate (i) 

(mm/hr)

Average 
infiltration 

(mm/hr)

Ratio 
average to 
lowest rate

Safety 
factor

Corrected 
infiltration 

(mm/hr)
AH1 0.39 0.54 12.00 6.40E-05 6.40E-03 140.82
AH2 0.36 0.51 15.00 8.00E-05 8.00E-03 149.48
AH3 0.13 0.28 7.50 4.00E-05 4.00E-03 124.17
AH4 0.51 0.66 10.50 5.60E-05 5.60E-03 135.87
AH5 0.10 0.25 3.00 1.60E-05 1.60E-03 97.17
AH6 0.56 0.71 6.00 3.20E-05 3.20E-03 116.97
AH7 0.10 0.25 9.60 5.10E-05 5.10E-03 132.52
AH8 0.26 0.41 9.00 4.80E-05 4.80E-03 130.38
AH9 0.46 0.61 6.00 4.10E-05 4.10E-03 125.00
AH10 0.11 0.26 0.50 2.70E-06 2.70E-04 60.35
AH11 0.25 0.40 0.50 3.50E-06 3.50E-04 64.69
AH12 0.55 0.70 4.10 2.20E-05 2.20E-03 105.81
AH13 0.09 0.24 1.70 9.00E-06 9.00E-04 83.30
AH14 0.26 0.41 0.40 2.10E-06 2.10E-04 56.43
AH15 0.47 0.62 1.00 5.30E-06 5.30E-04 72.29

Test interval depth (m)

137.59

107.07

129.30

76.95

-safety factor per Credit Valley Conservation Low Impact Development Manual for infiltration calculations for 
dry swales and bioswales (Table C2)

3.50

3.50

3.50

3.50

70.67

1.11

1.10

1.03

1.28

1.25 3.50

40.23

27.76

37.86

17.24

23.80



1240 Old Prescott Road
160401012
revised: May 30, 2017

Infiltration Calculations for  Basin

1) Summary of Site Areas

Area ID area  (ha) % imp imperv area (ha)
A1 2.64 1.00 0.03
A2a,b,c 3.72 38.66 1.44
A6a,b,c 3.40 45.00 1.53
A4 1.16 38.00 0.44
PND 0.53 90.00 0.48
A12 0.34 25.00 0.09
A13 0.08 37.00 0.03
A14 0.09 30.00 0.03
Total 11.96 34.17 4.05

Rainfall depth captured for infiltration 15.00 mm 

total site impervious area 4.05 ha
Impervious area captured by ditches to pond 2.97 ha Impervious area from A2a,b,c and A6a,b,c
15mm rainfall event runoff volume 445.2 m3

Residual volume to be infiltrated in pond 445.2 m3

3) Infiltration Basin Under Pond 

3772.00 m2
0.15 m

565.80 m3
0.40

226.32 m3
Depth of ponded water for infiltration 0.10 m
Volume of ponded water for infiltration 377.20 m3
total volume stored for infiltration 603.52 m3

TRUE

Target drawdown time 48.00 hr
Required infiltration rate 3.33 mm/hr
Target drawdown time 24.00 hr
Required infiltration rate 6.67 mm/hr
Measured infiltration rate 23.80 mm/hr average for pond area
Actual drawdown time 6.72 hr assumes no groundwater mounding (see report

for mounding discussion)

15mm event is approx 0.65 of annual rainfall (average of 24 and 48hrI interevent analysis)
total annual rainfall 689 mm/yr Environment Canada historical rainfall average
Rainfall infiltrated 448 mm/yr

Min volume infiltrated 13292 m3/yr Annual runoff from impervious areas that is 
infiltrated (for use in nitrate dilution calculations)

2) Runoff volume for infiltration

area

4) Total Annual Runoff Infiltrated

depth
volume
Porosity of clearsone basin
storage volume in clear stone

Volume Check (storage > residual from trenches)



Design Drawings  
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