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® and the Isolator®

Notes:
1. 

bed.
2. 

paving.
3. 

extension.
4. 

with at least 12” (300 mm) of stone over the chambers 

extension.
5. 

entire bed.

Material 
Location

Fill Depth 
over 

Chambers 
in. (mm)

Maximum Allowable Wheel 
Loads

Maximum Allowable 
Track Loads6

Maximum Allowable 
Roller Loads

Max Axle Load 
for Trucks 

lbs (kN)

Max Wheel Load 
for Loaders 

lbs (kN) 

Track 
Width 

in. (mm)

Max Ground 
Pressure
psf (kPa)

Max Drum Weight 
or Dynamic Force 

lbs (kN) 

      Material Compacted
12” (305)

      Material Compacted
12” (305)

1150 (55)
12” (305)

1080 (51)

 
(53 kN)

18” (450) 12” (305) 2110 (101)

1100 (52)
1020 (48)

(53 kN)

 B  Embedment        12” (300) 12” (305)

1010 (48)

840 (40)
(53 kN)

12” (305)

800 (38)

Material 
Location

Placement Methods/ 
Restrictions

Wheel Load 
Restrictions

Track Load 
Restrictions

Roller Load 
Restrictions

See Table 2 for Maximum Construction Loads

     Material

over chambers.
cover is reached.4 cover is

reached.

     Material ommended.
when compacted 

reaches 18” (450 
mm) above top of
chambers.

skid loaders allowed to 
grade cover stone with at 

parallel to rows at all 
times.

of roller only after 

reaches 12” (300 mm) 

travel parallel to cham
ber rows only.

B  Embedment 

the top of chambers.

No wheel loads 
allowed. Mate

the chamber bed.

allowed on chambers 

cover stone is in place.

No rollers allowed.

6

Table 2

Table 3

SC-800 - 15” (381 mm) MIN*
DC-780 - 18” (450 mm) MIN*
SC-310 - 16” (405 mm) MIN*

5

Figure 2

Backfill - Embedment Stone & Cover Stone Final Backfill of Chambers – Fill Material

StormTech Isolator Row Plus Detail

embedment stone reaches tops of 

wall for both straight or sloped 
sidewalls. Only after chambers have 

and with a minimum 6” (150 mm) 
of cover stone on top of chambers 
can small dozers be used over the 

cover stone.

contractor inspect chambers before 

removed and replaced.

4

Inserta Tee Detail

Material Location Description AASHTO M43  
Designation1

Compaction/Density  
Requirement

D Final Fill:
native soils or per 
engineer’s plans. 
Check plans for 

Prepare per site design engineer’s plans. 
Paved installations may have stringent 

C   Initial Fill:
starts from the top of the embedment 

the top of the chamber. Note that 

soil/aggregate 

aggregate. Most 

or
1  

Begin compaction after min. 12” (300 
mm) of material over the chambers is 

relative density for processed aggregate 

B  Embedment Stone: Embedment 

4

1

A  Foundation Stone:

chamber.
4

1

compactor. 

Table 1 Figure 1

Please Note:
1. 

2. 

3. 

4. 

6” (150 mm) 4” (100 mm)

4” (100 mm)
4” (100 mm)

10” (250 mm)
10” (250 mm)

6” (150 MM)
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STANDARD LIMITED WARRANTY OF STORMTECH LLC (“STORMTECH”): PRODUCTS

StormTech® Standard Limited Warranty

(A)	 This Limited Warranty applies solely to the StormTech 
chambers and end plates manufactured by StormTech and 
sold to the original purchaser (the “Purchaser”). The chambers 
and end plates are collectively referred to as the “Products.”

(B)	 The structural integrity of the Products, when installed 
strictly in accordance with StormTech’s written installation 
instructions at the time of installation, are warranted to the 
Purchaser against defective materials and workmanship 
for one (1) year from the date of purchase. Should a defect 
appear in the Limited Warranty period, the Purchaser shall 
provide StormTech with written notice of the alleged defect 
at StormTech’s corporate headquarters within ten (10) days 
of the discovery of the defect. The notice shall describe 
the alleged defect in reasonable detail. StormTech agrees 
to supply replacements for those Products determined 
by StormTech to be defective and covered by this Limited 
Warranty. The supply of replacement products is the sole 
remedy of the Purchaser for breaches of this Limited 
Warranty. StormTech’s liability specifically excludes the cost of 
removal and/or installation of the Products.

(C)	 THIS LIMITED WARRANTY IS EXCLUSIVE. THERE ARE NO 
OTHER WARRANTIES WITH RESPECT TO THE PRODUCTS, 
INCLUDING NO IMPLIED WARRANTIES OF MERCHANTABILITY 
OR OF FITNESS FOR A PARTICULAR PURPOSE.

(D)	 This Limited Warranty only applies to the Products when 
the Products are installed in a single layer. UNDER NO 
CIRCUMSTANCES, SHALL THE PRODUCTS BE INSTALLED IN A 
MULTI-LAYER CONFIGURATION.

(E)	 No representative of StormTech has the authority to change 
this Limited Warranty in any manner or to extend this Limited 
Warranty. This Limited Warranty does not apply to any person 
other than to the Purchaser.

(F)	 Under no circumstances shall StormTech be liable to the 
Purchaser or to any third party for product liability claims; 
claims arising from the design, shipment, or installation of 
the Products, or the cost of other goods or services related 
to the purchase and installation of the Products. For this 
Limited Warranty to apply, the Products must be installed 
in accordance with all site conditions required by state and 
local codes; all other applicable laws; and StormTech’s written 
installation instructions.

(G)	 THE LIMITED WARRANTY DOES NOT EXTEND TO INCIDENTAL, 
CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES. 
STORMTECH SHALL NOT BE LIABLE FOR PENALTIES OR 
LIQUIDATED DAMAGES, INCLUDING LOSS OF PRODUCTION 
AND PROFITS; LABOR AND MATERIALS; OVERHEAD COSTS; 
OR OTHER LOSS OR EXPENSE INCURRED BY THE PURCHASER 
OR ANY THIRD PARTY. SPECIFICALLY EXCLUDED FROM 
LIMITED WARRANTY COVERAGE ARE DAMAGE TO THE 
PRODUCTS ARISING FROM ORDINARY WEAR AND TEAR; 
ALTERATION, ACCIDENT, MISUSE, ABUSE OR NEGLECT; 
THE PRODUCTS BEING SUBJECTED TO VEHICLE TRAFFIC 
OR OTHER CONDITIONS WHICH ARE NOT PERMITTED BY 
STORMTECH’S WRITTEN SPECIFICATIONS OR INSTALLATION 
INSTRUCTIONS; FAILURE TO MAINTAIN THE MINIMUM 
GROUND COVERS SET FORTH IN THE INSTALLATION 
INSTRUCTIONS; THE PLACEMENT OF IMPROPER MATERIALS 
INTO THE PRODUCTS; FAILURE OF THE PRODUCTS DUE TO 
IMPROPER SITING OR IMPROPER SIZING; OR ANY OTHER 
EVENT NOT CAUSED BY STORMTECH. A PRODUCT ALSO 
IS EXCLUDED FROM LIMITED WARRANTY COVERAGE IF 
SUCH PRODUCT IS USED IN A PROJECT OR SYSTEM IN 
WHICH ANY GEOTEXTILE PRODUCTS OTHER THAN 
THOSE PROVIDED BY ADVANCED DRAINAGE SYSTEMS 
ARE USED.  THIS LIMITED WARRANTY REPRESENTS 
STORMTECH’S SOLE LIABILITY TO THE PURCHASER 
FOR CLAIMS RELATED TO THE PRODUCTS, 
WHETHER THE CLAIM IS BASED UPON CONTRACT, 
TORT, OR OTHER LEGAL THEORY.

adspipe.com
800-821-6710

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc. 
© 2023 Advanced Drainage Systems, Inc.  3/23 CS



Scope
This specification describes ADS Plus woven geotextile.

ADS Plus woven geotextile fabrics are woven polypropylene materials offering optimum performance when 
used in stabilization applications. Produced from first quality raw materials, they provide the perfect balance 
of strength and separation in styles capable of functioning exceptionally well in a wide range of performance 
requirements.

Filter Fabric Properties

ADS PLUS WOVEN GEOTEXTILE SPECIFICATION 
For use with StormTech® Isolator® Row Plus

ADS “Terms and Conditions of Sale” can be found on the ADS website, adspipe.com. 
The ADS logo is a registered trademark of Advanced Drainage Systems, Inc.  
© 2023 Advanced Drainage Systems, Inc. #PLUS  03/23 MH

Property1 Test Method Unit
M.A.R.V. 

(Minimum Average 
Roll Value)2

Weight ASTM D5261 oz/yd2 (g/m2) 8.0 (271.25)

Grab Tensile Strength ASTM D4632 lbs (kN) 325 (1.45)

Grab Elongation ASTM D4632 % 15

Trapezoidal Tear Strength ASTM D4533 lbs (kN) 125 (0.89)

CBR Puncture Resistance ASTM D6241 lbs (kN) 1,124 (5.0)

1.	 The property values listed above are subject to change without notice.
2.	 Minimum Average Roll Values (MARV) is calculated as the average minus two standard deviations. Statistically, it yields approximately 97.5% degree 

of confidence that any samples taken from quality assurance testing will meet or exceed the values described above.

ReinforcementFiltration Separation Confinement

Dimensions
ADS Plus shall be delivered to the jobsite in roll form with each roll individually identified and  
nominally measuring 12.5’ (3.8 m) width x 360’ (110 m) length for Plus125 and 6.25’ (1.9 m) width x 360’ (110 
m) length for Plus625. 



Scope
This specification describes ADS 0601T (6.0 oz) nonwoven geotextile.

Filter Fabric Requirements
ADS 0601T (6.0 oz) is a needle-punched nonwoven geotextile made of 100% polypropylene staple fibers, which 
are formed into a random network for dimensional stability. ADS 0601T (6.0 oz) resists ultraviolet deterioration, 
rotting, biological degradation, naturally encountered basics and acids. Polypropylene is stable within a pH 
range of 2 to 13. ADS 0601T (6.0 oz) conforms to the physical property values listed below:
Filter Fabric Properties

ADS 0601T NONWOVEN GEOTEXTILE SPECIFICATION

ADS “Terms and Conditions of Sale” can be found on the ADS website, adspipe.com. 
The ADS logo is a registered trademark of Advanced Drainage Systems, Inc.  #0601T  10/22 MH

Property Test Method Unit
M.A.R.V.

(Minimum Average 
Roll Value)

Grab Tensile ASTM D4632 lbs (kN) 160 (0.711)

Grab Elongation ASTM D4632 % 50

Trapezoid Tear Strength ASTM D4533 lbs (kN) 60 (0.267)

CBR Puncture Resistance ASTM D6241 lbs (kN) 410 (1.82)

Permittivity* ASTM D4491 sec-1 1.5

Water Flow* ASTM D4491 gpm/ft2 (l/min/m2) 110 (4480)

AOS* ASTM D4751 US Sieve (mm) 70 (0.212)

Melting Point ASTM D276 Fahrenheit (Celsius) 320 (160)

UV Resistance ASTM D4355 %/hrs 70/500

Roll Dimensions (W x L) - ft. (m) 3.0/5.0/6.25/7.5/9.0/12.5 x 360 -15 x 300 
(0.9/1.5/1.9/2.3/2.7/3.8 x 110 - 4.5 x 91)

Roll Square Yards (Square Meters) 120/200/250/300/360/500 - 500
(100/167/209/251/301/418 - 418)

Estimated Roll Weight - lbs (kg) 44/65/97.5/102/141/195 - 195 
(20/29/44/46/64/88 - 88)

Packaging

* At the time of manufacturing. Handling may change these properties.

Drainage Filtration Separation
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Water Demand & Fire Flow Calculations 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project No. n2137

Average Consumption Rate 450 L/capita/day 1.Section 11.2.3
Max Day Factor 2
Peak Hour Factor 4.5

Domestic Demand( Ex. Motel)
Pop: Equivallent 2 Person/unit
Number of Unit 65
Population 130 Person

Average Domestic Water Deamnd 58500.00 l/day
0.68 L/sec

Max Day Demand 1.35 L/sec
Max Hour Deamd 3.05 L/sec

Commercial Demand- ( Restaurant)
Gross Commercial  Area 0.0334 ha Site Plan (Note 3)

Water Demand for Restaurant 20 m3/ha/day 2.Section 6.4 (Note 1)

Average Restaurant Water Deamnd 668.76 l/day
0.01 L/sec

Max Day Demand 0.02 L/sec
Max Hour Deamd 0.03 L/sec

Total water demand from Hotel and Restaurant
Max Day Demand 1.37 L/sec
Max Hour Deamd 3.08 L/sec
Note:
1. Town of Innisfil, Engineering Design Standards and Specifications 
2. MOE, Design Guidelines For Sewage Works
3. Site Plan, Preapred by n Architecture Inc.

Water demand for Post 
development condition

TABLE 2

Water Demand Calculation 
SHOELESS JOE'S RESTAURANT

1144 HUGEL AVENUE

Water demand for pre 
development condition



TABLE 2. FIRE FLOW CALCULATION as per
FIRE UNDERWRITERS SURVEY (1999)

PROJECT: Shoeless Joe's Restaurant Date: 7/3/25
1144 Hugel Ave, ON

1. Fire Flow Equation

where F is the required fire flow [LPM]
C is the coefficient determined by type of construction [unitless]
A is the total protection area [sq.m]

2. Architecture Information
Restaurant

Type of Construction Non-Combustible A
Non-Combustible

Sprinkler Provided (Y/N) NO

Total Floor Area [sq.m] 334 B
Coefficient,  C  [1] 0.8  
Fire  Flow,   F  [LPM] 3218 D

 
3. Combustible Product Risk  

Occupancy Adjustment 75%  
Fire  Flow,   F  [LPM] 2414 E

4. Sprinkler Reduction
Sprinkler Reduction 0.00
Sprinkler Reduction [LPM] 0 F

5. Exposure Adjustment
North 0.00%
East 0.00%
South 0.00%
West 0.05%

Total 0%
Exposure Adjustment [LPM] 2 G

6. Required Fire Flow, Duration & Volume
Fire  Flow,   F  [LPM] 2415
Sprinkler Reduction [LPM] 0
Exposure Adjustment [LPM] 2
Required Fire Flow [LPM] 2417 H
Required Fire Flow [LPM] 2000 *
Required Fire Flow [LPS] 33  

F = 220 C √ A

Fire Rating

Floor Area (Largest Unit)



 

 

Appendix H 
Saniatry Demand & Capacity Analysis 
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Appendix I 
Approved Site Servicing & Grading Plan 

 

 

 

 



 

 

 
Appendix K 

Roof Storage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2M - 100 Years Storage  (Roof Top) (R1 & R2)

R = 1.00              I = Rainfall Intensity (mm/hr)
A = 0.03 ha T = Time of Concentration (hr) 

Q release  = 0.002 m3/s A= 2193.1
2.4               L/s B= 9.04

C= 0.871
Max Storage Required (m3) 7.64

tc i100 Q100 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

15 137.49 0.010               0.008      6.951                                     
16 132.69 0.010               0.007      7.076                                     
17 128.24 0.009               0.007      7.184                                     
18 124.10 0.009               0.007      7.277                                     
19 120.24 0.009               0.006      7.357                                     
20 116.62 0.009               0.006      7.425                                     
21 113.24 0.008               0.006      7.482                                     
22 110.05 0.008               0.006      7.529                                     
23 107.05 0.008               0.005      7.566                                     
24 104.23 0.008               0.005      7.595                                     
25 101.55 0.007               0.005      7.617                                     
26 99.02 0.007               0.005      7.631                                     
27 96.63 0.007               0.005      7.638                                     
28 94.35 0.007               0.005      7.640                                     ***
29 92.19 0.007             0.004    7.635                                    
30 90.13 0.007             0.004    7.625                                    
31 88.16 0.006               0.004      7.611                                     
32 86.29 0.006               0.004      7.591                                     
33 84.50 0.006               0.004      7.567                                     
34 82 79 0 006 0 004 7 539

(2 Roof Drains @ 1.20L/sec flow rate)

SHOELESS JOE'S RESTAURANT

#REF! n2137

3-Jul-25

Equation of IDF:

CBt

A
i

)( 


34 82.79 0.006             0.004    7.539                                    
35 81.15 0.006               0.004      7.508                                     
36 79.57 0.006               0.003      7.472                                     
37 78.07 0.006               0.003      7.433                                     
38 76.62 0.006               0.003      7.391                                     
39 75.23 0.006               0.003      7.346                                     
40 73.89 0.005               0.003      7.298                                     
41 72.60 0.005               0.003      7.247                                     
42 71.36 0.005               0.003      7.194                                     
43 70.17 0.005               0.003      7.138                                     
44 69.01 0.005               0.003      7.080                                     
45 67.90 0.005               0.003      7.019                                     
46 66.82 0.005               0.003      6.956                                     
47 65.78 0.005               0.002      6.892                                     
48 64.78 0.005               0.002      6.825                                     
49 63.80 0.005               0.002      6.757                                     
50 62.86 0.005               0.002      6.686                                     
51 61.95 0.005               0.002      6.614                                     
52 61.06 0.004               0.002      6.541                                     
53 60.21 0.004               0.002      6.466                                     
54 59.37 0.004               0.002      6.389                                     
55 58.57 0.004               0.002      6.311                                     
56 57.78 0.004               0.002      6.231                                     
57 57.02 0.004               0.002      6.150                                     
58 56.28 0.004               0.002      6.068                                     
59 55.55 0.004               0.002      5.985                                     
60 54.85 0.004               0.002      5.900                                     



ZURN INDUSTRIES, LLC. ♦♦♦♦♦ SPECIFICATION DRAINAGE OPERATION ♦♦♦♦♦ 1801 Pittsburgh Ave. ♦♦♦♦♦ Erie, PA 16514
Phone: 814/455-0921 ♦♦♦♦♦ Fax: 814/454-7929 ♦♦♦♦♦ World Wide Web: www.zurn.com

In Canada: ZURN INDUSTRIES LIMITED ♦♦♦♦♦ 3544 Nashua Drive ♦♦♦♦♦ Mississauga, Ontario L4V1L2 ♦♦♦♦♦ Phone: 905/405-8272 Fax: 905/405-1292

Dimensional Data (inches and [ mm ]) are Subject to Manufacturing Tolerances and Change Without Notice

®

TYPICAL INSTALLATION
Z105-C (CANADIAN MARKET)

CONTROL-FLO INSTALLED-CONCRETE ROOF

Z105-C (CANADIAN MARKET)
CONTROL-FLO INSTALLED-CONCRETE ROOF

Control-Flo roof drain.  The Zurn Control-Flo roof drain can be used for almost any type roof design or
installation where flow rates to the drainage system must be accurately controlled.  The drain utilizes a
unique weir designed that limits the flow through the drain.

1. Available with 1 to 6 inverted parabolic notches.
2. Allows linear relationship between depth of water on roof and flow rate through drain.
3. Stores water on roof with controlled discharge so that drainage system and roof structural system

will not be overloaded.
4. May allow use of smaller diameter piping.

(For sizing, contact Zurn Engineering Department for details)

Form # RD100 Date: 04/19/13 C.N. No. 129165 Rev.





 

 

 

 
Appendix K 

Limiting Condition of Assumptions  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Statement of Limiting Conditions and Assumptions 

 
1. This Report/Study (the "Work") has been prepared at the request of, and for the exclusive use of, the Owner, and 

its affiliates (the "Intended Users"). No one other then the intended users has the right to use and rely on the work 

without first obtaining the written authorization of n Engineering and its Owners. 

2. The comments, recommendations and material in this report reflect n Engineering best judgment in light of the 

information available to it at the time of preparation of this report. It is not qualified to and is not providing legal 

or planning advice in this work. 

3. n Engineering expressly excludes liability to any third party except the Intended Users for any use of, and/or 

reliance upon, the work. 

4. n Engineering notes that the following assumptions were made in completing the work 

a) The land use description(s) supplied n Engineer Inc. is correct; 

b) The surveys and other data supplied to n Engineering by the Owner are accurate; 

c) Market timing, approval delivery and secondary information are within the control of parties other then n 

Engineering; 

d) There are no encroachments, leases, covenants, binding agreements, restrictions, pledges, charges, liens or 

special assessments outstanding, or encumbrances, which would significantly affect the use or servicing; 

Investigations have not carried out to verify these assumptions. n Engineering deems the sources of data and 

statistical information contained herein to be reliable, but we extend no guarantee of accuracy in these respect. 

5. All the plans, photographs, and sketches prepared and presented in this report/study are included solely to aid the 

visualizing the location of the property, the boundaries of the site, and the relative position of the improvements on 

the said lands are based on information provided by Owner 

6. n Engineering accepts no responsibility for legal interpretations, questions of survey, opinion of title, hidden or 

inconspicuous conditions of the property, toxic wastes or contaminated materials, soil or sub soil conditions, 

environmental, engineering or other factual and technical matters disclosed by the owner, the clients, or any public 

agency, which by their nature, may change the outcome of the work. 

7. In the preparation of this report, n Engineering have made investigations from secondary sources as documented in 

the work, but did not checked compliance with by laws, codes, agency and government regulations, etc., unless 

specifically noted in the work. 

8. The value of proposed improvements should apply only with regard to the purpose and function of the work, as 

outlined in the body of this work. Any cost estimated set out in the work based on construction averages and 

subject to change. 

9. Neither possession of Work, nor a copy of it, carries the right of publication. All copyright in the work reserved to 

n Engineering and considered confidential by n Engineering. The Work shall not be disclosed, reproduced, quoted 

from, or referred to, in whole or in part, or published in any manner, without the express written consent of n 

Engineering and the Owner. 

10. The work is only valid if it bears the Professional Engineer's seal and original signature of author, and if 

considered in its entity. Responsibility for unauthorized alteration to the Work is denied.  

 

End of the Statement 
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