
 

 

TECHNICAL MEMORANDUM 
 
Date: 15 August 2013 
 
To: Mr. Cameron Wick, Newline Hardscapes 
 Director of Business Development 
 16401 International Street 
 Doswell, Virginia 23047 
 
From: Charlene Harper & Katherine Warwick, Geosyntec Consultants 
 
Subject: Newline Hardscapes Infiltration Study 
 
OVERVIEW 
 
This technical memorandum summarizes the results of surface infiltration testing performed on 
Monday, 5 August 2013, at the Newline Hardscapes facility (Site) located in Doswell, Virginia.  
The testing was performed by Ms. Katherine Warwick, E.I.T., and Mr. Davis Garrett, E.I.T. of 
Geosyntec Consultants (Geosyntec) in Richmond, Virginia.  This technical memorandum was 
prepared by Ms. Warwick of Geosyntec and was reviewed by Mrs. Charlene Harper, P.E. and 
Mr. Kyle LaClair, P.E. in accordance with Geosyntec’s peer review policy. 
 
Project Background 
 
Surface Infiltration Testing was performed on three types of permeable pavers at the Site: (1) 
Alleway Cobble, (2) EnviroFlow, and (3) Turfstone.  Alleyway Cobble is an interlocking 
concrete paver system with variable width pavers and lugs which allow for a consistent, standard 
3/8-inch joint width.  The pavers sit on a 2-inch base of VDOT No. 8 stone, and the joints are 
also filled with VDOT No. 8 stone.  EnviroFlow is a rectangular interlocking concrete paver 
system similar to the Alleyway Cobble, but of consistent dimensions and with a ½-inch standard 
joint width.  Turfstone is a square concrete paver with open grids that can be filled with either ¼-
inch gravel or soil and grass; only Turfstone filled with VDOT No. 8 stone was tested.  Each of 
the systems consisted of the paver blocks set on a 2-inch thick base of VDOT No. 8 stone over a 
4-inch layer of VDOT No. 57 angular gravel over a VDOT No. 2/No. 3 stone reservoir.   
 
Paver installation was completed on 17 July 2013.  The most recent rainfall prior to testing was 
on Thursday, 1 August 2013, (more than seventy-two hours prior to testing).  The tests were 
performed outdoors between the hours of 3:00 PM EST and 5:45 PM EST.  The average ambient 
temperature at the time of testing was 80°F. 
 
METHODS 
 
ASTM D 1701-09 “Standard Test Method for Infiltration Rate of In Place Pervious Concrete” 
was the method used for measuring the surface infiltration rate of each of the permeable pavers.  



 

 

This test method determines the surface infiltration rate of in-place pervious concrete (including 
permeable pavers). 
 
Apparatus 
 
The following materials or items conform to the requirements set forth in section 6 of the ASTM 
D 1701-09 standard. 
 

1. Infiltration Ring (s):  Two rings were made using Aluminum sheeting.  They were sized 
appropriately, fastened using four metal screws, then sealed using DynaFlex 230 caulk 
(conforms to ASTM C 920).  The minimum and maximum head lines were drawn at 0.4-
inch (10 cm) and 0.6-inch (15 cm), respectively, from the bottom of the rings. 

Ring 1: 14 inches in height, 11.644 inches in diameter 
Ring 2: 14 inches in height, 11.590 inches in diameter 
 

2. Balance (s):  Two scales were used for the lighter and heavier masses of water. 
Scale 1: Electronic Kitchen Scale, Model EK5055, Max/Acc.= 11lb/0.05oz 
Scale 2: Sunbeam Healthometer, Model HDR743DQ-41, Max/Acc. = 350lb/0.05 lbs 
 

3. Container (s): Two containers were used for the lighter and heavier masses of water. 
Container 1: 1-gallon pitcher with pour spout 
Container 2: 5-gallon water container with spout 
 

4. Stop Watch:  Stop watch with accuracy up to 0.01 seconds. 
 
5. Plumbers Putty:  DynaFlex 230 caulk (conforms to ASTM C 920). 
 
6. Water:  On site well with potable water. 

 
Procedure 
 
The testing procedure followed ASTM D 1701-09 (see Attachment E).  As the paver pads were 
less than 25,000 ft2, only three locations were tested per pad.  The locations were spaced at least 
three feet from each other.  Two trials were taken per location, thus a total of six infiltration tests 
were performed per paver type.  Photos of the basic procedure can be seen in Attachment D. 
 

1. Ring Set-up: The test locations were first swept, then the infiltration ring was placed on 
the pavers and sealed along the inner and outer edges of the ring using the plumbers 
putty.   

2. Pre-wetting:  8.0 lbs (± 0.1 lbs) of potable water was poured into the infiltration ring at a 
rate that kept a head within the 0.4-inch and 0.6-inch marks.  The infiltration time was 
recorded from when the water first came into contact with the pavers until free water was 
no longer present on the pavers.  All of the pre-wetting times were less than 30 seconds. 



 

 

3. Testing:  Because the pre-wetting times were less than 30 seconds, two trials of 40 lbs 
(±0.1 lbs) of water (per ASTM D 1701-09) was poured into the ring at a rate that kept a 
head within the 0.4-inch and 0.6-inch marks.  The infiltration time was recorded from 
when the water first came into contact with the pavers until free water was no longer 
present on the pavers.  The first trial was performed within 2 minutes of the prewetting.  
The second trial was performed within 5 minutes of the first trial.  Scans of handwritten 
field records are provided in Attachment B. 

4. Clean-up:  The apparatus was taken down immediately after the second trial was 
completed.  The remaining putty was scrubbed off to reduce the impact that the putty 
could have on the permeability of the in-place pavers. 

 
Calculation 
 
The surface infiltration rates were calculated using the equation given in ASTM D 1701-09.  
Inch-pound units were used to be consistent with the measurements of the above procedure (as 
required by ASTM D 1701-09).  The surface infiltration rate was calculated for each trial, 
averaged for each location, and averaged for each paver type.  Sample calculations are provided 
in Attachment C. 
 =  

Where: 
I  = Surface infiltration rate, in/hr 
M  = Weight of infiltrated water, lbs 
D = Average inside diameter of infiltration ring, in. 
t  = Time required for measured amount of water to infiltrate the concrete, s 
K  = Conversion factor for measurements in inch-pound units. 

 
RESULTS & OBSERVATIONS 
 
A total of eighteen infiltration tests were conducted at the site: six per each paver type.  The 
infiltration rates were averaged per test location and per paver type.  The full results and 
locations of the tests are provided in Attachment A.  Calculations of the 98% confidence 
intervals for the mean infiltration rates are provided in Attachment C.  This confidence interval 
indicates that if more tests are performed under the same conditions (e.g. newly constructed 
pavers) the average of the results will be within this range. 

 
Table 1: Summary of Surface Infiltration Test Results 

 

Paver Type 
Mean Infiltration 

Rate (in/hr) 
Standard 

Deviation (in/hr) 
98% Confidence 
Interval (in/hr) 

Alleyway Cobble 744.8 99.1 750 ± 100 
EnviroFlow 1060.4 45.1 1060 ± 45 

Turfstone 1154.4 104.8 1150 ± 105 
 



 

 

When performing the tests on the Turfstone pavers, it appeared that the rate of infiltration 
measured was dependent upon how fast the water could be poured into the ring.  The high 
surface permeability of the Turfstone pavers made it difficult to maintain the recommended 
minimum head of 0.4-inches. 
 
Please note, these surface infiltration rates reflect newly constructed conditions.  Surface 
infiltration rates can be expected to decrease with age, compaction and variation of maintenance. 
This statement is based on previously observed surface infiltration tests of interlocking concrete 
permeable pavers at different sites. 
 
CLOSING AND RECOMMENDATIONS 
 
The results and analyses in this technical memorandum were based on the results of our 
infiltration study of newly installed permeable pavement sections.  The results provided herein 
are limited to the data recorded at the Newline Hardscapes facility.  Construction integrity, 
gravel/soil/grass permeability, test location conditions, number of tests performed at a site, and 
age of the constructed pavers can all impact the observed surface infiltration capabilities of the 
pavers.  Due to these inherent limitations, it must be recognized that pavers used at different sites 
may have varying infiltration rates.  Geosyntec does not warrant or guarantee results and does 
not certify facts or conditions in which these limitations may exist. 
 
Due to the large impact that the age of the construction and maintenance regimen can have on 
the surface infiltration rates, it is recommended that the tests be performed at three months, six 
months, one year, two years, and five years after initial construction.  This data would be of great 
value when determining the reduction of the infiltration rates of the pavers over time.  It is also 
recommended that tests be performed on the other Turfstone drainage media (soil and grass) and 
on varying slopes so that the infiltration capabilities can be better understood for these various 
conditions. 
 
Geosyntec’s services and this report have been performed/prepared in accordance with generally 
accepted professional standards of care applicable to the scope of services authorized by the 
client; no other warranty, expressed or implied, is provided in connection therewith.  Geosyntec 
is not responsible for the acts or omissions of other parties engaged by Newline Hardscapes and 
Geosyntec shall not have control or charge of and shall not be responsible for their construction 
means, methods, techniques, sequences, or procedures, or for their safety precautions and 
programs. 
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7/17/2013

Location
Ring D. 

(in)
Pre-wet Time 

(min:s) Trial
Mass  
(lb)

Time 
(min:s)

a 40.05 66.5 563.6
b 39.9 53.2 701.8
a 40.05 48.3 783.2
b 39.9 47.3 796.7
a 39.9 44.6 837.1
b 40.1 47.7 786.6

744.8 99.1

Top Left : Alleyway Cobble paver installation at the Newline Hardscapes facility. Top Right : Approximate orientation
of test locations on the paver pad. Bottom Left : Infiltration ring in place and sealed around the edges. Bottom 
Center : Infiltration ring after prewetting. Bottom Right : Water being poured to keep a constant head during test.
Photos taken by K. Warwick on 5 August 2013.

Katherine Warwick, Davis Garrett

Average Infiltration Rate (in/hr)= Standard Deviation (in/hr)=

Infiltration Rate 
(in/hr)

1 11.6437 18.8 632.7

2 11.590

Begin/End 
Time

3:23 PM

14.2 789.9

3 11.644 13.3 811.9

3:42 PM
3:42 PM
3:56 PM
3:56 PM
4:06 PM

Temperature during test: 80°FInstallation Completion Date:

8/5/2013Test Date:
Date of Previous Rainfall 8/1/2013Performed by:

Pavement Type: Alleyway Cobble, 3-1/8" thick

≈10' 

≈10' 

1 

2 

3 
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7/17/2013

Location
Ring D. 

(in)
Pre-wet Time 

(min:s) Trial
Mass  
(lb)

Time 
(min:s)

a 39.9 35.3 1067.6
b 40.05 35.4 1068.5
a 40.05 36.9 1015.6
b 39.7 37.1 1001.3
a 40.05 34.8 1087.0
b 40.05 33.7 1122.4

1060.4 45.1

Top : EnviroFlow paver installation at the Newline Hardscapes facility. Top Right: Approximate orientation of test
locations on the paver pad.Bottom Left : Infiltration ring in place and sealed around the edges. Bottom Center : View
of sealant on the inside of the infiltration ring. Bottom Right : Water being poured to keep a constant head during test.
Photos taken by K. Warwick on 5 August 2013.

Average Infiltration Rate (in/hr)= Standard Deviation (in/hr)=

Infiltration Rate 
(in/hr)

1 11.590 6.4 1068.0

2 11.644 11.7 1008.5

3 11.590 14.0 1104.7
4:38 PM
4:55 PM

Begin/End 
Time

4:14 PM
4:26 PM
4:24 PM
4:38 PM

Temperature during test: 80°FInstallation Completion Date:

Pavement Type: EnviroFlow, 3-1/8" thick Test Date: 8/5/2013
Performed by: Katherine Warwick, Davis Garrett Date of Previous Rainfall 8/1/2013

≈10' 

≈10' 

1 

3 



Newline Hardscapes Infiltration Study
Doswell, Virginia

Attachment A:
Test Results        .

MW0977.InfiltrationStudy.doc 3 12 August 2013       .

7/17/2013

Location
Ring D. 

(in)
Pre-wet Time 

(min:s) Trial
Mass  
(lb)

Time 
(min:s)

a 40.05 38.2 981.1
b 39.9 34.4 1085.3
a 40.05 32.6 1160.3
b 39.9 31.3 1204.0
a 40.1 29.9 1255.0
b 40.05 30.2 1240.9

1154.4 104.8

Top Left: Turfstone paver installation at the Newline Hardscapes facility. Top Right: Approximate orientation of test
locations on the paver pad. Bottom Left : Infiltration ring in place and sealed around the edges. Bottom Center : View 
of sealant on the inside of the infiltration ring. Bottom Right : Water being poured to keep a constant head during test.
Photos taken by K. Warwick on 5 August 2013.

2 11.590 10.0 1182.2

3 11.644 14.2 1247.9

5:14 PM
5:22 PM
5:22 PM

1033.2

Begin/End 
Time

4:55 PM
5:09 PM

Average Infiltration Rate (in/hr)= Standard Deviation (in/hr)=

5:30 PM

Pavement Type: Turfstone, 3-1/8" thick Test Date: 8/5/2013
Performed by: Katherine Warwick, Davis Garrett Date of Previous Rainfall 8/1/2013

Temperature during test: 80°FInstallation Completion Date:

Infiltration Rate 
(in/hr)

1 11.644 14.9

15' 

19'-8" 

1 

2 
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4. Clean-up:  The apparatus was taken down immediately after the 
second trial was completed.  The plumbers putty was picked up and 
thrown away and the remaining putty was scrubbed off using a wire 
brush and rag to reduce the impact that the putty could have on the 
permeability of the in-place pavers.

Photos taken by K. Warwick and D. Garrett on 5 August 2013.

1. Ring Set-up: The test locations were first swept, then the 
infiltration ring was placed and sealed along the inner and outer 
edges of the ring using the plumbers putty.  

2. Pre-wetting:  8.0 lbs (± 0.1 lbs) of potable water was poured into 
the infiltration ring.  The infiltration time was recorded from when 
the water first came into contact with the pavers until free water was 
no longer present on the pavers.  All of the pre-wetting times were 
less than 30 seconds.

3. Testing:  Since the pre-wetting times were less than 30 seconds, 
two trials of 40 lbs (±0.1 lbs) of water was poured into the ring at a 
rate that kept a head within the 10 cm and 15 cm marks.  The first 
trial was performed within 2 minutes of the prewetting.  The second 
trial was performed within 5 minutes of the first trial.
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