
Subject: Minutes of Pre-Bid Meeting held at PMU Office on 05 October 2020 
ICB-Works/PICIIP-08A 
Construction of Wastewater Treatment Plant (WWTP) in North Zone, Sahiwal 

 
As per the Bidding Documents issued on September 18, 2020 the date of pre-bid meeting was 
scheduled on September 05, 2020. The pre-bid meeting was convened and chaired by the 
Project Director (PD), Program Management Unit (PMU), Punjab Intermediate Cities 
Improvement Investment Program (PICIIP), Local Government & Community Development 
Department, Punjab, Pakistan. Following officials from PMU and EPCM Consultant attended the 
meeting: 
  

i. Mr. Socrat Aman Rana, Project Director, PMU, PICIIP. 
ii. Mr. Javed Iqbal (Chief Engineer), PMU, PICIIP. 
iii. Mr. Shuja Dar (Director Procurement & Contracts), PMU, PICIIP. 
iv. Mr. Ahmed Naveed Shahbaz (Project Manager/Deputy Team Lead) EPCM. 
v. Mr. Muhammad Ayyub (Senior Resident Engineer) EPCM. 
vi. Mr. Muhammad Nashad Khan (Procurement & Contract Specialist) EPCM. 
vii. Mr. Mohsen Islam Khan (Independent Consultant, Procurement & Contract 

Specialist) PMU, PICIIP.   
 
The meeting started with the recitation of Holy Quran. The chair welcomed the participants (list 
attached as Annex-A) and asked the Independent Consultant, Procurement & Contract Specialist 
to start the meeting. The participants were briefed on the bidding documents, particularly the 
contents of Section-2 (Bid Data Sheet), Section-3 (Evaluation and Qualification Criteria), Section-
4 (Bidding Forms) and Section-8 (Particular Conditions of the Contract). 

 

The meeting was held in two parts. During the first part, it was explained in detail by reading the 
important Instructions to Bidders clauses on preparation of bids and application of evaluation 
criteria (financial and experience). It was also stressed on significance of a responsive bid 
submission. 

 

During second part of the meeting, the participants were invited to raise queries. Director 
Procurement & Contracts advised them to submit their written queries to PMU for written replies 
/ advice accordingly.  The Bidders submitted their written queries from time to time before 19th 
October 2020 and the replies thereof, in writing, are attached as Annex-B.   

 
The meeting was concluded with a vote of thanks to and from all the participants.  
 

--oo0oo-- 
 
 
 
 
 
 



[ICB-Works/PICIIP-08A] WWTP - Sahiwal                                                                                                                                                                                             Annexure – B 

Page 1 of 4 

RESPONSES TO BIDDERS’ QUERIES  
ICB-Works/PICIIP-08A: Construction of Wastewater Treatment Plant (WWTP) in North Zone, Sahiwal 

 

Sr# Bidder Queries PMU Clarification 

1.  
No Water proofing item is available in BOQ as it is mention in DWG 
(3976/033/C/15G01). 

Addendum-01 is attached herewith to cover water proofing item. 

2.  
Hardcopy of drawings is not clear for reading. Please provide clear copy of 
drawings. 

Fair copy of drawings in PDF format are attached with the email. 

3.  
Will the Employer provide any place for contractor camp, storage and Plant 
facilities? 

No. The Contractor has to make those arrangements on its own. The Employer may assist the 
Contractor in this regard. 

4.  
Will the Employer designate any disposal area for excess excavated material and 
debris? 

Area for disposal of excess excavated material and debris is not designated. The Contractor 
will locate and inform Employer/RE for disposal area. He will get required permissions from 
MC/relevant authorities before disposal of excess material/debris. Payment will be made as per 
actual lead chart to be approved by the Engineer.  

5.  Please provide the soil investigation report or borehole logs to understand the strata. The requisite data is attached in the email. 

6.  
We need to visit the site to understand the scope of work and jurisdiction of site for 
availability of materials etc. so it is requested that please arrange the site visit and 
also aligned your representative who will guide us during the site visit. 

As per ITB 7.2 of the Bidding Document (BD), the Bidder is responsible to visit and examine the 
Site of Works and its surroundings and obtain for itself on its own responsibility all information 
that may be necessary for preparing the Bid and entering into a contract for construction of the 
Works. The costs of visiting the Site shall be at the Bidder’s own expense. 

7.  Is it allowed or enough space available to establish our camp near site? The Bidder is responsible to make this determination on its own as per ITB 7.2 

8.  Please advise our prices are exclusive of PST or not? 

As per ITB 14.7, all duties, taxes, and other levies payable by the Contractor under the Contract, 
or for any other cause, as of the date 28 days prior to the deadline for submission of bids, shall 
be included in the rates and prices and the total Bid Price submitted by the Bidder.  
This includes all applicable taxes including federal, provincial, direct, and indirect taxes.  

9.  Please provide List of Approved Manufacturer / Vendors. 
All the materials, equipment and works will be according to specifications and drawings. The 
material will be approved by The Engineer according to the specification. 
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Sr# Bidder Queries PMU Clarification 

10.  
Amcorp is registered with PEC in CA ‘No Limit’ category and Orient in C-1 category but 
we do not have following: Specialization Codes ME07 and EE 11 Which is for General 
works. Please advise can we eligible to participate in bidding process or not? 

As per subclause 2.1.6 of Section – 3 of the BD, the Bidder will be considered eligible to 
participate in the bidding process if they do not have any specialization code at the time of 
submission of bid, however, the bidder shall be bound to obtain these specialization codes 
before the award of the Contract, if determined as lowest evaluated bidder.  
Refer to Addendum No. 1.  

11.  
As mention in ITB 20.1 Clause Please provide BOQ in Excel or PDF format so we 
can submit at the time of bid submission. 

ITB 20.1 requires the bidder to submit the soft copy of the priced bids in MS Excel format, that 
has to be developed by the bidder on their own and the Employer shall not provide the soft 
copies of BOQs. 

12.  
Please elaborate the type of WWTP, is it lagoon type or activated sludge Please 
confirm? 

WWTP is based on waste stabilization ponds technology which consists of Anaerobic, 
Facultative and Maturation Ponds.  

13.  Please confirm the capacity? Type of plant? And type of waste? 
WWTP will treat wastewater flow of 24.6 MGD (45.7 cusec). It is based on waste stabilization 
ponds technology. Wastewater is mostly domestic sewage with small quantity of industrial 
waste. 

14.  Please advise what is the completion time of the project? 
Time for Completion of the Project is 730 Days as per sub-clause 1.1.3.3 of the PCC in Section 
– 8 of the BD.  

15.  
How to define the Exchange rate for conversion of USD to PKR to determine the 
project cost which is done in last 10 years? 

The bidder shall apply the appropriate selling rate notified by the State Bank of Pakistan or 
National Bank of Pakistan applicable on the date of completion of the project indicated by the 
bidder in EXP-1 and/or EXP-2. 

16.  There is no water proofing item present in BOQ? Please refer to response at Sr. No.1 

17.  Please advise if the project is in hand so it is considered for evaluation? 
Only the completed project will be considered against sub-clause 2.4.1 and 2.4.2 of the Section 
– 3 of the BD during the evaluation of the technical bids.  

18.  
Please advise if one partner have the construction experience of WWTP and other 
has not so is it fine to participate in the bidding process with the experience available 
with one partner? 

For a bidder who is participating in the bidding process as a Joint Venture of two or more firms, 
any one partner of the joint venture must meet the requirements of experience in contracts of 
similar size and nature as per sub-clause 2.4.1 of the Section – 3 of the BD 

19.  
15 Million CFT earthwork is required from general earthwork or is it required to be 
meet from WWTP earthwork please advise? 

The bidder must demonstrate the experience in execution of at least 15 Million CFT of 
“Mechanically Compacted Earthwork” and 0.1 Million CFT of “Reinforced Concrete Works” as 
per sub-clause 2.4.2 of the Section – 3 of the BD. This is a general requirement and not related 
to a specific type of project.  
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20.  Please advise the final discharge point / location. 
The treated effluent from the WWTP will be discharged into Sukhrawa Seepage Drain. Please 
refer Drawing No.3976//11/C/2J106 (sheet 1 of 3).  

21.  Please advise, whether the contract type is re-measured or lump sum? 
It is an admeasurement contract. Payments will be made for the quantity of work actually 
executed, on the basis of approved rates. 

22.  Please elaborate the BOD, COD, & TSS standard? 
Treated effluent from WWTP shall meet PEQS standard. The values of the standard for BOD, 
COD and TSS are 80 mg/l, 150 mg/l and 200mg/l respectively.  

23.  
Please advise on personnel requirements. For example, Civil engineer is responsible 
for execution of civil work, so the bidder has to provide the engineer having execution 
experience of 12 years for civil construction projects please confirm? 

Any individual proposed by the bidder must possess the appropriate qualification and minimum 
general and specific experience requirements as indicated in Section 6 of the BD. The indicated 
experience should be aligned with the specified position.  

24.  
Please advise on evaluating the escalation as you know the monthly bulletin is not 
available regularly and the rates are different from the rates available in market please 
advise? 

As per sub-clause 13.8 of GCC Section – 7 of the BD the Engineer is empowered to 
determine the provisional indices until such time as each current cost index is available, for 
the issue of Interim Payment Certificates. When a current cost index is available, the 
adjustment shall be recalculated accordingly. 

25.  What is the minimum amount of Interim Payment Certificate allowed? 
As per sub-clause 14.6 of the PCC in Section – 8 of the BD the minimum amount of IPC is 3% 
(three percent) of the Accepted Contract Amount. 

26.  
Anaerobic Ponds, BOQ Item No.1, Jungle Clearance. Please specify the types 

of trees and plants to be cleared on site. 
The bidder should visit the WWTP site to better ascertain the existing trees and plants at site. 
However, WWTP area is mostly crop area with some trees.  

27.  
Anaerobic Ponds, BOQ Item No.5, Brick Pavement. Please provide section 

drawing. 
It is MRS item and should be considered according to description of item and relevant 
specifications. 

28.  
Anaerobic Ponds, BOQ Item No.6, Barbed wire fencing. Please provide 

section drawing. 
It is MRS item and should be considered according to description of item and relevant 
specifications. 

29.  
Anaerobic Ponds, BOQ Item No.7, Steel grated doors. Please provide 

drawing and specify size of door. 

It is MRS item and should be considered according to description of item and relevant 
specifications. Two doors are considered in the BOQ and quantity is given in Sft. The contractor 
shall submit shop drawings of gates for approval by the Engineer. 

30.  
Anaerobic Ponds, BOQ Item No.9, Interconnection Structures. Please 

provide section drawing. 

Refer to drawing Nos. 3976/11/C/2J114, 3976/11/C/2J115, 3976/11/C/2J116 
3976/033/C/15G03, 3976/033/C/15G03A, 3976/033/C/15G04, 3976/033/C/15G04A, 
3976/033/C/15G05 & 3976/033/C/15G05A. 
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31.  
Inlet outlet channel, BOQ Item No.1, Pen Stock gates. Please provide 

drawing. 
The contractor will submit the shop drawings of pen stock gates. However, functional details/ 
drawings, specifications and BOQ description are already included in the bidding documents. 

32.  
Office laboratory building. BOQ item No.30.Iron Grills. Please provide 

drawing. 
It is MRS item and should be considered according to description of item and relevant 
specifications. For the size of windows, please refer to Drawings No. 3976/11/C/2J120.’. 

33.  
Office laboratory building. BOQ item No.17.Glazed tiles. Please specify the 

base rates for tiles. 
Base rate to be decided by the bidder. 

 
 

--oo0oo-- 
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As per geotechnical investigations data, composite liner should be used for the construction of 

wastewater treatment plant to control leakage/migration of contaminants from the 

impoundment into the underlying soil/groundwater. The components of composite liner are: 

 

a) Compacted soil liner 

b) Geomembrane (HDPE) 

c) Protective soil cover 

  

Compacted Soil Liner: 

 

The compacted soil liner shall be placed at the bottom and on side slopes of the ponds. The 

material suitable to be used for compacted soil liner shall meet the following specifications: 

 

Vertical in-situ hydraulic conductivity in compacted state ≤ 1 x 10-7 cm/sec 

Fines (particles passing 0.075 mm sieve) ≥ 30 % 

Plasticity index = 8 – 30 % 

Gravels (particles passing 75 mm sieve and retaining 4.75 mm sieve) ≤ 20 % 

Maximum particle size ≤ 10 mm 

 

During current geotechnical investigations, thirteen (i.e. two onsite and eleven borrow area) 

soil samples were collected to check their suitability for compacted soil liner. Location of 

onsite and borrow area investigation points are attached herewith as Appendix - A. Laboratory 

test results indicated that tested soil samples (collected from TP-1, TP-6, BA-1, BA-2, BA-6, 

BA-8 & BA-10) have characteristics as per requirement as stated above. Therefore, material 

from these sources can be used as lining material. 

  

Soft soil / fill material, if encountered during construction of treatment plants, it should be 

excavated and removed completely. The exposed surface should be compacted to at least 90 % 

of the maximum modified Proctor dry density at ± 2 % of optimum moisture content.  

 

The compacted soil liner shall be placed at the bottom and on side slopes of the ponds and shall 

have a minimum thickness of 600 mm and shall meet the material specifications mentioned 

above. The soil liner shall be placed in layers with maximum compacted layer thickness of 150 

mm and compacted to at least 90 percent of the maximum modified Proctor dry density or 95 

percent of the maximum standard Proctor dry density at 2 to 3 % wet of optimum moisture 

content. 

 

After the placement of each layer, it shall be inspected and tested to ascertain compliance with 

specifications, including dry density, moisture content, hydraulic conductivity, etc. by an 

independent laboratory and Engineer’s approval must be taken before laying the next layer. 
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Geomembrane (HDPE Liner): 

 

High density polyethylene, HDPE Liner having minimum thickness of 60 mils (60/1000 

inches) shall be placed over the compacted soil liner. HDPE liner must cover the entire area of 

earth material that would be in contact with the treated or stored effluent.  

 

HDPE liners shall be installed according to the manufacturer’s recommendations, with 

particular emphasis on seaming, and QA/QC. 

 

Protective Soil Cover: 

 

HDPE Liner is required to be covered immediately after placement. The HDPE Liner shall be 

covered by at least 300 mm thick cover of soil to prevent puncture by equipment and to protect 

it from degradation by ultraviolet light. The on-site / borrow area fine grained soils classified 

as ASTM class CL (Lean Clay), free of any objectionable material, can be used in the 

construction of protective soil cover. 

 

The protective soil cover shall be placed in layers with maximum compacted layer thickness of 

150 mm and compacted to at least 90 percent of the maximum modified Proctor dry density at 

2% of optimum moisture content. Place protective soil cover within 24 hours after placement 

of the HDPE Liner to minimize the potential for damage from various sources, including 

precipitation, wind, and ultraviolet light exposure. 

 

The Environmental Protection Agency (EPA) requires the highest level of supervision, i.e. 

Level 1 supervision for clay-lined waste stabilization ponds. It means that all the earth work 

operations must be continuously supervised and tested by people specializing in these kinds of 

works. 

 

Treatment Plant / Pond Embankment:  

 

A side slope of 3H: 1V may be considered during the construction of pond embankment 

 

Interior slopes must be kept free of vegetation that could cause liner damage. Trees must not be 

allowed to grow either in the base or on the banks of the pond. However, interior slopes should 

be protected by low growing grass above the water line to withstand erosion. 
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Table C-1

LL PL PI OMC
Max. Dry Density 

(MDD)
OMC

Max. Dry Density 

(MDD)

Swell 

Pressure

(m) (%) (kN/m
3
) (kN/m

3
) 3/8 #4 #10 #40 #100 # 200 (%) (%) (%) (%) kN/m

3 (%) (%) kN/m
3 (cm/sec) - - (kPa) (kPa) (%) Deg kPa (%) (%) (%) (ppm) (ppm) (ppm) -

81 SPT-3 3.00-3.45 100 100 100 100 61 29 SM A-2-4 Silty sand

82 SPT-9 9.00-9.45 100 100 99 95 22 11 SP-SM A-2-4 Poorly graded sand with silt

83 UDS-01 2.45-2.95 25.61 16.96 13.5 100 100 100 99 81 71 22 16 6 CL-ML A-4 Silty clay with sand 0.70 0.142 12.7 10

84 SPT-8 8.00-8.45 100 100 100 100 62 27 SM A-2-4 Silty sand

85 SPT-4 4.00-4.45 100 96 61 37 24 20 SM A-2-4 Silty sand 0.08 0.04 0.16

86 SPT-9 9.00-9.45 100 97 91 84 25 16 SM A-2-4 Silty sand

87 SPT-3 3.00-3.45 100 100 100 96 17 13 SM A-2-4 Silty sand

88 SPT-8 8.00-8.45 100 100 100 96 14 10 SP-SM A-3 Poorly graded sand with silt

89 SPT-3 3.00-3.45 100 100 100 100 38 13 SM A-2-4 Silty sand 0.09 0.06 0.14

90 SPT-7 7.00-7.45 100 100 100 99 32 9 SP-SM A-3 Poorly graded sand with silt

91 SPT-5 5.00-5.45 100 100 100 99 89 58 ML A-4 Sandy silt

92 SPT-10 10.00-10.45 100 100 100 100 34 12 SP-SM A-2-4 Poorly graded sand with silt

93 SPT-5 5.00-5.45 100 100 100 98 38 12 SP-SM A-2-4 Poorly graded sand with silt

94 SPT-10 10.00-10.45 100 99 98 93 22 15 SM A-2-4 Silty sand

95 SPT-3 3.00-3.45 100 100 100 100 88 44 SM A-4 Silty sand

96 SPT-9 9.00-9.45 100 100 99 98 81 46 SM A-4 Silty sand

97 SPT-2 2.00-2.45 100 100 100 99 93 76 ML A-4 Silt with sand

98 SPT-7 7.00-7.45 100 100 100 99 30 8 SP-SM A-3 Poorly graded sand with silt

99 SPT-4 4.00-4.45 90 90 90 89 53 16 SM A-2-4 Silty sand 0.11 0.17 0.20

100 SPT-9 9.00-9.45 100 100 100 96 7 5 SP-SM A-3 Poorly graded sand with silt

101 SPT-3 3.00-3.45 100 100 100 100 97 78 ML A-4 Silt with sand

102 SPT-8 8.00-8.45 100 100 100 97 23 8 SP-SM A-3 Poorly graded sand with silt

103 SPT-4 4.00-4.45 100 100 99 93 13 8 SP-SM A-3 Poorly graded sand with silt

104 SPT-9 9.00-9.45 100 100 99 97 40 13 SM A-2-4 Silty sand

105 BH-44 SPT-5 5.00-5.45 100 100 100 99 18 7 SP-SM A-3 Poorly graded sand with silt

106 UDS-01 2.45-3.0 23.50 18.40 14.9 100 100 97 96 95 95 30 20 10 CL A-4 Lean clay 0.69 0.198 17.6 5 0.09 0.16 0.26

107 SPT-10 10.00-10.45 100 100 99 97 45 13 SM A-2-4 Silty sand

108 SPT-2 2.00-2.45 100 100 100 100 99 98 36 21 15 CL A-6 Lean clay

109 SPT-7 7.00-7.45 100 100 100 96 29 14 SM A-2-4 Silty sand

135 TP-01 CS-1 1.15-1.50 100 100 98 97 35 21 14 CL A-6 lean clay 17.4 17.6 8.00x10
-6 0.62 0.164 Nil

136 TP-02 CS-1 1.05-1.50 100 100 100 100 57 25 SM A-2-4 Silty sand 16.4 16.8 13

137 TP-04 CS-1 0.7-1.40 100 100 100 100 92 79 ML A-4 Silt with sand 14.3 17.7 11

138 TP-05 CS-1 0.40-1.22 100 100 100 100 84 67 ML A-4 Sandy silt 15.8 16.5 13

139 TP-06 CS-1 0.50-1.35 100 100 100 99 97 96 33 20 13 CL A-6 Lean clay 17.4 16.9 7.43x10
-6 0.65 0.170 Nil

140 TP-07 CS-1 0.45-1.50 100 100 100 97 29 9 SP-SM A-3 Poorly graded sand with silt 16.12 16.6 16

141 TP-08 CS-1 0.35-1.50 100 100 100 100 41 5 SP-SM A-3 Poorly graded sand with silt 18.35 15.7 15

142 TP-09 CS-1 0.70-1.50 100 100 100 99 96 94 29 20 9 CL A-4 Lean clay 12.3 19.2 7

Consolidation Test with swell potential 

Measurement

BH-38

BH-33

BH-37

BH-40

BH-39

BH-41

BH-42

BH-35

BH-34

BH-36

BH-43

BH-45

BH-46

CONSULTANCY SERVICES FOR ENGINEERING, PROCUREMENT AND CONSTRUCTION MANAGEMENT FOR PUNJAB INTERMEDIATE CITIES INVESTMENT PROGRAM     

(Wastewater Treatment Plant, Zone-1)

SUMMARY OF THE LABORATORY TEST RESULTS
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Table C-1
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Max. Dry Density 
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143 BA-01 CS-1# 0.20-0.90 100 100 100 100 95 92 31 20 11 CL A-6 Lean clay 15.7 17.9 7.79x10
-6 0.55 0.113 Nil

144 BA-02 CS-1# 0.50-1.00 100 100 99 98 96 95 33 20 13 CL A-6 Lean clay 17.2 17.2 5.03x10
-6 0.62 0.142 Nil

145 BA-03 CS-1# 0.20-0.70 100 100 100 100 98 96 31 20 11 CL A-6 Lean clay

146 BA-04 CS-1# 0.15-0.50 100 100 100 100 96 69 29 20 9 CL A-4 Sandy lean clay

147 CS-1# 0.25-1.00 100 100 100 100 93 85 24 17 7 CL-ML A-4 Silty clay with sand

148 CS-2# 1.00-1.70 100 100 100 100 99 96 34 21 13 CL A-6 lean clay

149 BA-06 CS-1# 0.20-0.60 100 100 100 100 98 97 32 20 12 CL A-6 lean clay 15.9 17.0 8.73x10
-6 0.65 0.113 Nil

150 BA-07 CS-1# 0.20-0.80 100 100 97 96 94 92 34 21 13 CL A-6 lean clay

151 BA-08 CS-1# 0.15-1.00 100 100 100 100 98 95 37 21 16 CL A-6 lean clay 17.2 16.7 8.21x10
-6 0.71 0.179 Nil

152 BA-09 CS-1# 0.20-1.50 100 100 99 99 97 95 32 20 12 CL A-6 lean clay

153 BA-10 CS-1# 0.70-1.30 100 100 99 97 95 94 35 21 14 CL A-6 lean clay 17.1 16.7 7.75x10
-6 0.72 0.179 Nil

LEGEND :

BH BOREHOLE TP TESTPIT

SPT STANDARD PENETRATION TEST CS  COMPOSITE SAMPLE

UDS UNDISTURBED SAMPLE BA/BTP BORROW AREA TESTPIT
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BA-05
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Table C-2

Bulk (kN/m3) Dry   (kN/m3)
Max. Dry Density 

(kN/m3)
OMC(%)

1 TP-1 FDT-1 0.80 6.7 16.8 15.7

2 TP-2 FDT-1 0.60 2.5 16.7 16.3

3 TP-3 FDT-1 0.50 13.1 17.2 15.2

4 TP-4 FDT-1 1.50 21.9 17.1 14.0

5 TP-5 FDT-1 1.00 5.2 17.8 16.9 16.5 16 102

6 TP-6 FDT-1 1.10 24.8 17.5 14.0

7 TP-7 FDT-1 1.25 5.3 17.4 16.5 16.6 16 100

8 TP-8 FDT-1 0.90 4.6 17.7 16.9 15.7 18 108

9 TP-9 FDT-1 1.35 11.6 16.7 15.0 19.2 12.3 78

10 TP-10 FDT-2 0.70 24.4 17.4 14.0

Density 
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Summary of Field Density Tests
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GUIDESHEET IV 

 
Wastewater Treatment and Storage Lagoons 

 

 
Unless otherwise approved by the Department of Environmental Quality (DEQ) all 
wastewater treatment and storage lagoons associated with a discharge to the 
groundwaters of the State must meet the requirements specified in Rule 2237.   

 

Dike Walls 
For above-grade construction or if the lagoon liner base does not extend to the 
ground surface, perimeter dike walls are required to be constructed using a soil that 
is keyed to the natural soil base and meets the following criteria:  

 
The relationship between hydraulic conductivity, moisture, and density is to 
be established with laboratory testing for the source of clay that will serve as 
the compacted clay portion of the composite liner.  The relationship is to be 
determined using either the modified proctor test, ASTM D1557-91, or the 
standard proctor test, ASTM D698-91.  And 

 
Each lift is required to be thoroughly and uniformly compacted to achieve a 
hydraulic conductivity of not more than 1 x 10-7 centimeters per second 
based upon the density and moisture content determined as described 
above.  The hydraulic conductivity of the soil is to be determined using ASTM 

method D5084-90 as modified by the department.  If flexible wall 
permeameters are used, then confining pressures are required to be 
equivalent to the minimum pressure expected after the lagoon is placed in 
service.  Soil is not be compacted at a moisture content that is less than 
optimum and is not to be compacted to less than either of the following 
densities: 

 
Ninety percent of the maximum dry density, as determined by 
the modified proctor test, ASTM D1557-91. and 

 
Ninety-five percent of the maximum dry density, as determined 
by the standard proctor test, ASTM D698-91. 

 

Composite liners and Base 
Each lagoon must have a composite liner with a base that meets the following 
requirements as specified in subrule (2) of Rule 2237: 
 
The base of the composite liner is required to be a natural soil barrier, a compacted 
soil barrier or a geocomposite clay liner that meets the specific criteria for each of 
these technologies. 
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Natural Soil Barrier Requirements 
A natural soil barrier used as a base in a composite liner system is required 
to meet all of the following requirements:  

 
The natural soil shall be free of sand lenses and not less than 10 feet thick. 

 
The soil shall have a saturated vertical hydraulic conductivity of not more 
than 1 x 10-7 centimeters per second.   

 
Note:  The hydraulic conductivity of the soil is required to be determined 
using ASTM method D5084-90,  If flexible wall permeameters are used, then 
confining pressures are required to be equivalent to the minimum pressure 
expected after the lagoon is placed into service.   

 
The natural soil liner surface is required to be properly prepared for 
placement of the flexible membrane liner (FML) to remove the potential for 
failures to the FML.  

 
An engineer licensed under Act No. 299 of the Public Acts of 1980, as 
amended, otherwise known as the "Occupational Code," is required to certify 
to the department, that the requirements of the rule were met during 
installation of the natural soil base of the composite liner.  The certification is 
to be accomplished through spatially random testing and measurements.  At 
least 1 soil test is required to be conducted and an additional test is required 
for every 5,000 cubic yards placed and when the texture of the soil changes.  

 

 

Compacted Soil Barrier  
A compacted soil liner used as a segment of the composite liner system is 
required to meet all of the following: 

 
 The compacted soil liner shall have a minimum thickness of 2 feet. 
  

The relationship between hydraulic conductivity, moisture, and density must 
be established with laboratory testing for the source of clay that will serve as 
the compacted clay portion of the composite liner.  The relationship is to be 
determined using either the modified proctor test, ASTM D1557-91, or the 
standard proctor test, ASTM D698-91. 

 
Each lift shall be thoroughly and uniformly compacted to achieve a hydraulic 
conductivity of not more than 1 x 10-7 centimeters per second based upon 
the density and moisture content determined as described above.  The 
hydraulic conductivity of the soil is to be determined using ASTM method 
D5084-90, as modified by the department in R 299.4920.  If flexible wall 
permeameters are used, then confining pressures are required to be 
equivalent to the minimum pressure expected after the lagoon is placed in 
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service.  Soil shall not be compacted at a moisture content that is less than 
optimum and are not to be compacted to less than either of the following 
densities: 

 
Ninety percent of the maximum dry density, as determined by the 
modified proctor test, ASTM D1557-91. And, 

 
Ninety-five percent of the maximum dry density, as determined by the 
standard proctor test, ASTM D698-91. 

 
The soil is to be placed so that each lift is not more than 6 inches after 
compaction. 

 
The compacted soil liner surface is to be prepared for placement of the FML 
to remove the potential for failures of the FML. 

 
 The department may approve alternative test and investigative methods. 
 

An engineer licensed under Act No. 299 of the Public Acts of 1980, as 
amended, otherwise known as the “Occupational Code,” shall certify to the 
department, that the requirements of this rule were met during installation of 
the compacted soil base of the composite liner.  The certification is to be 
accomplished through spatially random testing and measurements.  At least 
1 soil test of the compacted soil is required to be conducted and an 
additional test shall be conducted for every 5,000 cubic yards placed and 
when the texture of the soil changes.  

 

Geocomposite Clay Liners 
A geocomposite clay liner (GCL) used as a segment of a composite liner 
must meet all of the following requirements: 

 
The GCL must be a factory-manufactured hydraulic barrier consisting of 
sodium bentonite clay supported by geotextiles that are held together by 
needling, stitching, or adhesives. 

 
The GCL must be seamed according to the manufacturer’s specifications to 
prevent leakage at the seams. 

 
The GCL must not be laid during a precipitation event and is to be covered 
immediately by a flexible membrane liner or by another protective cover until 
the flexible membrane liner can be laid directly over the GCL. 

 
The GCL must be installed according to the manufacturer’s specifications 
and quality assurance and quality control plans.  The installation is required 
to be certified by an engineer licensed under Act No. 299 of the Public Acts 
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of 1980, as amended, otherwise known as the “Occupational Code,” 
overseeing the installation of the composite liner.  

 

Flexible Membrane Liners 
A flexible membrane liner (FML) required by this rule is to be placed directly over a 
natural soil barrier, compacted soil barrier or geocomposite clay liner to form what is 
referred to as the "composite liner."  The FML and its installation must meet all of 
the following requirements: 
 

The liner must be a minimum of 40 mils thick polyvinyl chloride (PVC) or 60 
mils thick high-density polyethylene (HDPE).  Other materials and thickness 
may be used if the department determines before installation, that the 
proposed material and thickness are sufficient to ensure that the integrity of 
the liner is not compromised due to contact with the soil base, wastewater, 
climatic conditions, or the stress of installation or daily operation. 

 
An FML is required to be covered immediately after placement.  The FML is 
to be covered by an adequate thickness of soil or other material approved by 
the department to prevent puncture by equipment and to protect the exposed 
portion of the FML from degradation by ultraviolet light. 

 
The FML is to be placed upon a foundation or base capable of providing 
support to the liner and resistance to pressure gradients above and below 
the liner to prevent slope failure and failure of the liner due to settlement, 
compression, or uplift. 

 
The FML must cover the entire area of earth material that would be in 
contact with the treated or stored effluent. 

 
The slopes over which an FML is to be placed may not exceed a grade of 25 
percent unless the owner and operator can demonstrate slope stability for 
slopes with steeper grades. 

 

FML Seams 
The field seams of an FML shall meet all of the following requirements: 
 

Seaming is to be done in accordance with the minimum industry standards.  
The shear strength and peel strength of the seams must be adequate to 
maintain the integrity of the seam under all operating conditions.   

 
 Horizontal seams are not to occur on side slopes. 
 

Horizontal seams are to be located not less than 5 feet from the toe of the 
slope. 

 
 Field seams are to be installed parallel to the line of maximum slope. 
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The seam area shall be free of moisture, dust, dirt, debris, and foreign 
material of any kind before seaming. 

No field seaming is to be done in weather conditions that would adversely 
affect the integrity of the seam. 

An engineer licensed under Act No. 299 of the Public Acts of 1980, as 
amended, otherwise known as the "Occupational Code," must certify to the 
department that all necessary quality assurance testing was conducted to 
ensure that the FML was installed appropriately. 

Quality Assurance Reporting 
As indicated previously, the owner and operator of a facility must ensure that a 
properly licensed engineer certifies in a report to the Water Resources Division of 
the DEQ that the installation of the natural soil base barriers, compacted soil 
base, GCL and FML were completed in accordance with approved plans and that 
all necessary quality assurance testing was completed.  The report must include: 

A narrative of the results of the quality assurance tests. 

Construction records for each component of the composite liner, including 
all field notes and results of all quality assurance tests.  Drawings should 
be prepared which reference the location of each test to the respective 
result. 
A summary of the testing methods used in determining quality assurance. 

For quality assurance test results that did not meet specifications 
contained in the approved engineering plans, the methods for bringing the 
components of the composite liner into compliance with approved 
specifications. 

A set of as built plans, signed and sealed by the properly licensed 
engineer.  As a minimum, the as built plans should include the following: 

• Dimensions, location, and elevation of the base of the excavation.

• Elevations of the surface and the base of the clay liner(s).

• Elevations of the surface of the protective layer.

• Cross sections of the lagoon(s), including dike locations, keying
details and FLM  anchor trench details.

All elevations are to be + 0.5 feet, United States Geological Survey 
Datum. 
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A membrane panel layout drawing showing; panel and seam locations, 
repair locations, slope directions and slope toe locations.  

 

 

Alternative Lagoon Standards 
The department may approve a storage or treatment lagoon liner that does not 
meet 1 or more of the requirements specified in the rules if the applicant 
demonstrates that the requirements of either of the following provisions are met: 
 

The lagoon holds only wastewater that meets the standards of Rule 2222. 
 
The existing system or the proposed design provides equal or greater 
environmental protection to protection provided by a lagoon liner constructed 
according to the rules.  For an existing system, the demonstration can be 
made by either of the following: 

 
Through an exfiltration test that demonstrates, to the department's 
satisfaction, that the lagoon is not leaking at a rate likely to impact 
groundwater.  or 

 
Through monitoring of the groundwater and a demonstration approved 
by the department that the lagoon has not impacted, and is not likely 

to impact, groundwater. 
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