
257 

7 

I--- 
- 6-000-102 13 - 

RCRA PART *B PERMIT APPLICATION SECTION 
D: PROCESS INFORMATION VOLUME 3 OF I1 
SEPTEMBER 22, 1990 

09/22/90 

DOE-FMPC /USEPA 
125 
APPLICATION 



RCRA PART B 
PERMIT APPLICATION 

.. SEPTEMBER 22,1989 

SECTION D: PROCESS INFORMATION 

(Volume 3 of 11) 

FEED MATERIALS PRODUCTION CENTER 
US. DEPARTMENT OF ENERGY 
CINCINNATI, OHIO 45239-8705 

U.S. EPA IDENTIFICATION NO. OH6890008976 
OHIO EPA PERMIT NO. 05-31 -0681 1 



257 

RCRA PART B 
PERMIT APPLICATION 

SECTION D - PROCESS INFORMATION 

SEPTEMBER 22, 1989 

FEED MATERIALS PRODUCTION CENTER 
U.S. DEPARTMENT OF ENERGY 

CINCINNATI, OHIO 45239-8705 

U . S. EPA IDENTIFICATION No . OH6890008976 
OHIO EPA PERMIT No. 05-31-0681 



257 
SECTION D . PROCESS INFOWTION 

TABLE OF CONTENTS 

I n t roduc t i on  ................................................. Page D - 1  

0 - 1  Containers .............................................. Page D-1  

D - la  Containers w i t h  Free L iqu ids ...................... Page 0 -1  

D- la(1)  Descr ip t ion  o f  Containers ................ Page D-1  
D- la(2)  Container Management Pract ices ........... Page 0-3 
D- la(3)  Secondary Containment System Design 

and Operation ............................ Page D-6 
D- la(3)(a)  Requirement f o r  t he  Base t o  

Contain L iqu ids  .................... Page 6-8 
D-la(3)(b) Containment System Drainage ........ Page D-10 
D- la(3)(c)  Containment System Capacity ........ Page D-11 
D- la(3)(d)  Control o f  Run-on .................. Page 0-16 
D- la(3)(e)  Removal o f  L iqu ids  from Containment 

System ............................. Page 0-18 
D - l b  Containers Without Free L iqu ids  ................... Page 0-18 

D-lb(1) Tests f o r  Free L iqu ids  .................... Page 0-18 
D- lb(2)  Descr ip t ion  o f  Containers ................. Page D-19 
D-1 b(3) Container Management Pract ices ............ Page D-19 
D-1 b(4) Container Storage Area Drainage ........... Page D-19 

0-2 Tanks ................................................... Page 0-20 

D-3 Waste P i l e s  ............................................. Page D-20 

0-4 Surface Impoundments .................................... Page 0-20 

D-5 I nc ine ra to rs  ............................................ Page D-21  

REV . 0 0989 
* -  3 i 



SECTION 0 . PROCESS INFORMATION 257 

TABLE OF CONTENTS (Cont 1 nued) 

D-6 Landfills ............................................... Page 0-21 
D-6a List of Wastes .................................... Page 0-21 
D-6b Liner System Exemption Requests ................... Page D-22 
D-6c Liner System. General Items ....................... Page 0-22 
D-6d Liner System. Foundation .......................... Page 0-22 
D-6e Line System. Liners ............................... Page D-22 
D-6f Liner System. Leachate Collection/Detection 

Systems ........................................... Page 0-22 
0-69 Liner System. Construction and Maintenance ........ Page D-22 

D-6h(l) Run-on Control System ..................... Page d-23 
D-6h( 1) (a) Design and Performance ............. Page D-23 
D-6h(l)(b) Calculation o f  Peak Flow ........... Page 0-23 

D-6h(2) Run-off Control System .................... Page D-24 

D-6h Run-on and Run-off Control System ................. Page. D-23 

D-6h(2)(a) Design and Performance . 
D-6h (2) (b) Cal cul at i on of Peak F1 ow 

D-6h(3) Management of Collection and Ho 
Units ......................... 

D-6h(4) Construction .................. 

........... Page D-24 

........... Page 0-24 
ding 
........... Page 0-25 
........... Page D-25 

D-6h(5) Maintenance ................................ Page D-25 
D-6i Control of Wind Dispersal ......................... Page 0-26 
D-6j Liquids in Landfills .............................. Page 0-26 

D-6j(l) Bulk or Noncontainerized Free Liquids ..... Page 0-26 
D-6j(2) Containers Holding Free Liquids ........... Page 0-26 
D-6j(3) Restriction to Small Containers ........... Page 0-27 
D-6j(4) Nonstorage Containers ..................... Page 0-27 
D-6j(5) Labpacks .................................. Page 0-27 

Inside Containers .................. Page 0-27 D-6j(5)(a) 
D-6j(5)(b) Overpack ........................... Page 0-27 
D-6j(5)(c) Absorbent Material ................. Page D-28 

' ?  4 REV . 0 0989 i i  



SECTION D . PROCESS INFORMATION 

TABLE OF CONTENTS (Continued) 

D-6j(5)(d) Incompatible Wastes ................ Page D-28 
0-6j(5)(e) Reactive Wastes .................... Page D-28 

0-6k Containerized Wastes .............................. Page D-28 
D-61 Speci a1 Waste Management P1 an for Landf i 1 1  s 

Containing Wastes F020. F021. F022. F023. F026. 
and F027 ........................................... Page 0-28 
0-61(1) Waste Description ......................... Page 0-29 
0-61(2) Soil Description ......................... Page D-29 
0-61(3) Mobilizing Properties .................... Page 0-29 
0-61(4) Additional Management Techniques ......... Page b-29 

D-7 Land Treatment .......................................... Page D-29 

LIST OF TABLES 

Table D-1 Drum Specifications ............................... Volume 3 

LIST OF FIGURES 

Figure D-1 RCRA Container Storage Inspection Form .......... Volume 3 

Figure D-3 Hazardous Waste Container Label ................. Volume 3 
Figure 0-4 Bar Coded Label ................................. Volume 3 
Figure D-5 Material Identification Record 

(65. 68 & 69 cards) Volume 3 
Figure 0-6 Hazardous Waste Container Pre-Storage Check 

List ............................................. Volume 3 

Figure D-2 RCRA Waste Drum Labeling ........................ Volume 3 

.............................. 

REV . 0 0989 i i i  - 5  



. 

Figure D-6A 
Figure 0-7 

Figure 0-8 
Figure D-9 
Figure D-10 
Figure D-11 
Figure 0-12 
Figure D-13 
Figure 0-14 
Figure D-15 
Figure D-16 
Figure 0-17 
Figure 0-18 
Figure D-19 

Figure 0-20 
Figure 0-21 
Figure 0-22 
Figure 0-23 
Figure 0-24 
Figure 0-25 
Figure 0-26 
Figure 0-27 
Figure 0-28 
Figure 0-29 
Figure D-30 

SECTION 0 . PROCESS INFORMATION 

LIST OF FIGURES (Continued) 

Hazardous Waste Log ............................. 
Item Production/Certi f ication/Identi f icati on 
(card 68) ....................................... 
SAC . Satellite Accumulation Area Container ..... 
Plant 6 Warehouse . Layout ...................... 
Plant 6 Warehouse . Foundation Plan & Details ... 

KC-2 Warehouse, Bay 6 . Proposed Layout ......... 
KC-2 Warehouse. Bay 7 . Proposed Layout ......... 
KC-2 Warehouse . Layout ......................... 
KC-2 Warehouse . Proposed Curb Construction ..... 
Pilot Plant Warehouse . Layout .................. 
Pilot Plant Warehouse . Dike h Spacing 
Pilot Plant Warehouse . Layout and Details ...... 
Pilot Plant Warehouse . Foundation Plan & 
Detai 1 s ......................................... 
Plant 9 Warehouse . Layout ...................... 
Proposed RCRA Warehouse . Layout ................ 
Proposed Building 83-X Storage Warehouse ........ 
RCRA Building Inspection Log .................... 
Pal let Cal cul at i ons 
Conversions for Containment Capacities .......... 
Ramp Di spl acement Cal cul at i ons .................. 

C-2 Warehouse, Bay 5 . Proposed Layout .......... 

.......... 

............................. 

Plant 6 Containment System Capacities . Bay 1 ... 
Plant 6 Containment System Capacities . Bay 2 ... 
Plant 6 Containment System Capacities . Bay 3 ... 
KC-2 Warehouse Containment System Capacities . 
Bay 5 . Inner Dike .............................. 

Volume 3 

Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
V o l ~ m e  3 
~oluiie 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 

Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 
Volume 3 

Volume 3 

REV . 0 0989 iv - 6  



SECTION D - PROCESS INFORMTION 257 

Figure 0-31 

Figure 0-32 

Figure 0-33 

Figure 0-34 

Figure 0-35 

Figure D-36 

Figure 0-37 

Figure 0-38 
Figure D-39 
Figure 0-40 

LIST OF FIGURES (Continued) 

KC-2 Warehouse Containment System Capacities - 
Bay 5 - Surrounding Dike ...... ... ... . .. .. . . . .. . . 
KC-2 Warehouse Containment System Capacities - 
Bay 6 ........................................... 
KC-2 Warehouse Containment System Capacities - 
Bay 7 ........................................... 
Pilot P1 ant Warehouse Containment System 
Capacities ...................................... 
Ramp Di spl acement Cal cul at i ons for 
Proposed RCRA Warehouse . . . . . . . . . . . . . . . . . . . . . . . . . 
Proposed RCRA Warehouse Containment 
System Capabi 1 it i es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Proposed RCRA Warehouse Containment 
System Capabi 1 it i es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Plant 9 Warehouse Containment Capacity . . . . . . . . . . 
P1 ant 8 Warehouse Containment Capacity . . . . . . . . . . 
Graphical Peak Discharge Method . . . . . . . . . . . . . . . . . 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 
Volume 3 
Volume 3 
Volume 3 

- 
Y 

LIST OF APPENDICES 

Appendix D-1 Cover For Waste Pit #4 .......................... Volume 3 

REV. 0 0989 V 7 



SECTION 0 - PROCESS INFOWTION 
257 

Part B Permit Application 
Feed Hater i a1 s Product i on Center 

Fernal d , Ohio 

The information provided in this section is submitted in accordance with 
the requirements of the Ohio Administrative Code 3745-50-44 (C), and as 
otherwise provided in rules 3745-55-70 through 78. This information is 
also in accordance with 40 CFR 270.15 through 270.21. Other Federal 
hazardous waste regulations addressed in this section include 40 CFR 
264.171 through 264.175. 

This section discusses the specific process information for drum storage 
of RCRA hazardous and radioactive mixed waste in the Hazardous Waste 
Storage Units, for which a RCRA permit is being sought. 

D-1 CONTAINERS 

D-la Containers with Free Liauids 

The majority of containers in the Hazardous Waste Storage Units are 
used for storing 1 iquid wastes; therefore the more stringent 
requirements for containers with free liquids will be addressed in 
the following paragraphs. 

D-la(1) DescriDtion o f  Containers 

The Hazardous Waste Storage Units primary containment devices 
are 55-gallon drums. Removable-head, single-trip steel 
containers (DOT-17H) are used for solids and some liquids, and 
permanent-head, single-trip steel containers (DOT-17E) are also 
used for liquids. Other containers used at the FMPC are shown 
in Table D-1 with the container specifications. All the 
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containers used i n  the Hazardous Waste Storage Units are new, 
or reconditioned. A l l  containers are  inspected for  corrosion 
and other defects a t  the time they are  f i r s t  used and on a 
weekly basis a f t e r  they are f i l l e d  and placed i n  a Storage 
U n i t .  Figure 0-1 shows the RCRA Container Storage Inspection 
Form used for  inspection. The completed inspection forms are 
kept i n  the Waste Operations f i r s t -  l i n e  supervisors off ice .  

The drum markings and label placement are shown i n  Figure D - 2 .  
A Hazardous Waste Mark (Figure 0-3) is  applied t o  the middle 
of the drum t o  the r i g h t  of the seam a t  the accumulation s t a r t  
date. This label contains the f a c i l i t y  name (U.S.  DOE-FMPC) 
and address, plus the EPA ID No. , . .  EPA Waste No., and 
Accumulation S ta r t  Date. The FMPC l o t  number, inveJtory 
number, drum number, and the gross, net ,  and t a r e  weight'are 
attached as a bar coded label (Figure D-4) t o  the middle t h i r d  
of the drum centered t o  the l e f t  of the seam. A color coded 
patch i s  applied t o  the l e f t  of the seam i n  the t o p  t h  rd of 
the drum representing the Storage Compatibil i t y  Color Code. 
A self-adhesive envelope is  affixed t o  the middle t h i r d  f the 
drum and just t o  the r i g h t  o f  the seam. This envelope contains 
a 65-card, a 68-card, and a 69-card (these records are shown 
i n  Figure 0-5).  These records are used t o  t ransfer ,  receive, 
and identify the materials t o  be moved. The 65-card i s  the 
b i r t h  c e r t i f i c a t e  and is  issued each time hazardous waste is  
generated. The 68-card-is an internal t ransfer  record and is  
completed and signed by the sender of the material. The 69- 
card is  a receipt record and is  completed and signed by the 
receiver o f  the material. For the purposes of this 
application, only the hazardous waste components of these 
wastes and the applicable parts of these records relat ing t o  
these waste are addressed. 
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0-la(2) m t a i n e r  Manauement Practices 

Any container ( SAC-Satellite Accumulation Area Container and 
drum) used to accumulate waste is thoroughly\ checked for 
damage and must be clean and free of debris prior to being used 
in an Accumulation Area. If a container does not meet the 
criteria it will be returned to reconditioning or not used for 
RCRA waste. A SAC is a moveable secondary containment vessel, 
used to surround drums which store liquids in a Satellite 
Accumulation Area. Solid waste is accumulated in drums without 
SACS. A hazardous waste stream is accumulated in a storage 
container until it is full. Only one waste stream is permitted 
in each accumulation drum. The lid of a waste accumulation 
drum is secured with a bolt-type ring or bung head lid a,t all 
times, except when adding more waste. When the drum is full 
(within three inches from the lid and not to exceed 55 gallons 
or 1,200 pounds) it is closed and sealed as above. The full 
drum is to be transported within 72 hours to a Hazardous Waste 
Storage Unit. The 65-card, and the 68-card (Figure 0-7) are 
completed by the Generator. 

The drum and/or SAC (Satellite Accumulation Area Container) 
which are transported by truck or trailer are carefully placed 
on a trailer by fork-lift. An MVO (Motor Vehicle Operator) 
checks the condition o f  the shipping container and verifies 
that the lid is fitted securely, and if the load appears stable 
on the trailer. The MVO also checks for proper transfer 
documents (i.e., 65-card, 68-card, and 69-card). If any of the 
above disposition criteria are not satisfactory, the 
responsible supervisor is asked to correct them. Once the 
conditions for movement are verified, the drum and/or SAC are 
carefully moved to the designated storage unit. 

REV. 0 0989 0-3 
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257 
Drums delivered to the Storage Units by Transportation are 
inspected by Waste Operations and Materials Control and 
Accountability according to a Hazardous Waste Container Pre- 
storage Checklist (Figure 0-6). If acceptable, the drum is 
logged into the Hazardous Waste Log which is maintained in 
the foreman’s office. This log records the drum number, drum 
contents, compatibility color code stencilled on the container 
and location within the storage unit that corresponds to this 
color. A typical log sheet is shown in Figure D-6a. 
Containers are carefully placed on pallets with the container 
markings and labels facing toward an aisle. This is done for 
ease of weekly inspections, and identification in the event of 
a spill. If the drum is not acceptable, remedial actions will 
be taken to render the container acceptable for storage, 

A hazardous waste compatibility color code patch is stencilled 
on the drum when it is first used. A stick-on color patch is 
also applied to the envelope containing the transfer records, 
which will match the compatibility color code on the drum. This 
color code will determine, where the waste will be stored and 
with what other compatible waste it can be stored. All storage 
units are arranged with specific color coded areas (i.e., 
orange/whi te or orange/bl ue) . No other waste colors are 
allowed within these containment areas. Further discussion of 
compatible groups is presented in Section F Paragraph F-5a. 

Waste types are grouped together and stored according to 
compatibility. This arrangement provides for ease of 
identification in case of a spill. This arrangement also allows 
for easier identification for inventory and inspection. When 
shipped out of the Waste Storage Unit the individual drums are 
brought on pallets to the shipping dock and logged out of the 
Hazardous Waste Log. Because all containers are sealed prior 
to storage, accidental mixing of the wastes is prevented. 
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A l l  drums housed i n  
inch  wide a i s l e  i s  
between the p a l l e t s  

the  storage u n i t s  are on p a l l e t s .  A 36- 
maintained between rows o f  p a l l e t s ,  and 
and the  storage u n i t ' s  wa l ls .  

The storage capac i t ies  i n  the  f o l l o w i n g  paragraphs are based 
on 55-gal lon drums. The drums are s tored on p a l l e t s ,  w i t h  f o u r  
drums on each p a l l e t .  

I n  the Plant 6 Warehouse, there  i s  a t o t a l  storage capac i ty  o f  
3,648 drums.In bay 1 the  maximum storage i s  1,152 drums o r  
63,360 gal lons.  I n  bay 2 the  maximum storage i s  1,332 drums 
o r  73,260 gal lons.  I n  bay 3 the  maximum storage i s  1,164 drums 
o r  64,020 gal lons.  These storage capac i t ies  are based on 
three-high s tack ing o f  skids.  

I n  the  KC-2 Warehouse, there  i s  a t o t a l  storage capaci ty  o f  
1,160 drums. Bay 5 has a maximum storage o f  456 drums o r  25,080 
gal lons.  Bay 6 has a maximum storage o f  464 drums o r  25,520 
gal lons.  Bay 7 has a maximum storage o f  240 drums o f  13,200 
gal lons,  These storage capac i t i es  are based on two-high 
s tack ing . 

I n  the  P i l o t  P lant  Warehouse, there  i s  a t o t a l  storage capaci ty  
of 180 drums o r  9,900 gal lons.  These storage capac i t ies  are 
based on three-  h igh stacking. 

I n  the  Plant  8 Warehouse, there  i s  a t o t a l  storage capaci ty  o f  
1,992 drums. The maximum storage volume i s  109,560 gal lons.  
The maximum storage capaci ty  and volume are based on a s tack ing 
height  o f  three-high. 

The maximum number o f  drums t o  be s tored i n  the  Plant  9 
Warehouse i s  1,704. The maximum storage volume i s  t o  be 
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93,720 gallons. The maximum number and volume are calculated 
using a stacking height of three high. 

The maximum number of drums to be stored in the ProD osed RCRq 
Warehouse is 2,640. The maximum storage volume is to ,be 
145,200 gallons. The maximum number and volume are calculated 
using a stacking height of three high. 

The ProDosed Buildina 83-X Storacre Warehouse will have three 
separate areas. One area contains 40,000 sq. ft., there is a 
2,000 sq. ft. materials handling/identification area, and an 
8,000 sq. ft. area. The storage capacity is estimated to be 
approximately 16,300 drums stacked one high. 

D-la(3) Secondary Containment System Desicrn and ODeratioG 

A plan view of the Plant 6 Warehouse is provided in Figure D- 
9. Detailed design parameters, dimensions and materi.als of 
construction are provided in Figure D-10. The Plant 6 
Warehouse is a pre- engineered warehouse completely under roof. 
The building measures 1OO’x 170‘ and serves as a storage area 
for radioactive mi xed waste. 

A plan view of the KC-2 Warehouse (Bays 5,6, and 7) is provided 
in Figure D-11, D-12, and D-13. Detailed design parameters, 
dimensions and materials of construction are provided in Figure 
0-14, and D-15. The KC-2 Warehouse was built back in the 
1950’s, with concrete block walls and steel joist placed two 
feet on center. Bays 5, and 6 measure 70’x 36’, and Bay 7 
measures 70’x 20’. 

All waste stored within this Unit are stored in a compatible 
manner. Incompatible waste are separated by dikes and/or 
walls. Bay 5 has an inner diked area, and a surrounding diked 
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area for storing orange color coded hazardous waste. Bays 6, 
and 7 are used for storing ignitables. In comeliance with OAC 
3745-55-76, these two Bays are at least 50 feet from the 
nearest property boundary (approximately 1,700 feet). 

A plan view of the Pilot Plant Warehouse is provided in Figure 
0-16. Details of the dike and spacing of the warehouse are 
provided in Figure 0-17. Detailed design parameters, 
dimensions and materials of construction are provided in Figure 
0-18. This pre-engineered structure is completely under roof. 

A plan view of the Plant 8 Warehouse is provided in Figure D- 
19. This warehouse is a pre-engineered structure completely 
under roof, measuring 60’x 170’. 

3 

A plan view of the Plant 9 Warehouse is provided in Figure D- 
20. This warehouse is a pre-engineered structure completely 
under roof, measuring 80’x 100’. 

A plan view of the ProDosed RCRA Warehouse is provided in 
Figure 0-21. Details of the dike and spacing are also shown 
in Figure-21. Design parameters, and dimensions are also 
shown. Materials of construction for the base are described 
as follows. The floor is to be constructed of reinforced 
concrete and be able to withstand the load of a 20,500 pound 
fork1 i ft. 

A plan view of the ProDosed Buildina 83-X Storaae Warehouse is 
provided in Figure 0-22. There are three pre-engineered 
structures completely under roof. The complex will have three 
separate storage areas measuring approximately 80’x 500’ , 45’x 
45’, and 50‘x 160’. 

REV. 0 0989 D- 7 
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All wastes stored within these Units are stored in a compatible 
manner. Incompatible wastes are separated by dikes and or 
walls. 

A concrete curb extends around the perimeter of each 
containment area within a Storage Unit. In all Storage Units 
the curbing is 6 inches wide by 6 inches high. 

D-la(3) (a) Peauirement for the Base to Contain 
Liauids 

In the Plant 6 Warehouse, the floors and curbs are 
free of cracks or gaps and sufficiently impervious to 
contain leaks, spi 1 1  s, and accumulated precipitation, 
until the material is detected and removed. . The 
detailed design parameters provided in Figure 0-10, 
show the floor to be 8" thick, and reinforced with 
rebar and steel mesh. A detail of the curb is also 
given. The wastes stored in this unit are compatible 
with the base. 

REV. 0 0989 

In the KC-2 Warehouse, the floors has been repaired 
with a durable epoxy polymer coating to seal the minor 
cracks. The detailed design parameters for the 
building are provided in Figure 0-14, and D-15. The 
floors and curbs, when repaired will be free of cracks 
or gaps and be sufficiently impervious to contain 
leaks, spills, and any accumulated precipitation, 
until the material is detected and removed. The waste 
stored in the KC-2 Warehouse will be compatible with 
the epoxy polymer coating. 

In the Pilot Plant Warehouse, the floors are free o f  
cracks, but the dike requires repair, before liquids 
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can be stored. The detailed design parameters are 
shown in Figures 0-17, and 0-18. The floor Is 
constructed of 8" of concrete reinforced with steel 
mesh. When repaired, the floors, and dike will be 
sufficiently impervious to contain leaks, spills, and 
any accumulated precipitation, until the material i s  
detected and removed. This storage unit will not be 
used for storing liquid waste until the curb is 
repai red. 

The Plant 8 Warehouse is constructed with 8" concrete 
reinforced with rebar and steel mesh to withstand 
4,000 P.S. I. pressure. The detailed design parameters 
for the building are given in Figure D-19. There is 
no containment design at the present time. No libuid 
wastes will be stored at this unit until secondary 
containment is provided, in accordance with applicable 
OAC codes. 

The ProDosed Plant 9 Warehouse is constructed with 6" 
concrete reinforced with rebar and steel mesh to 
withstand 4,000 P.S.I. pressure. The detailed design 
parameters for the building are given in Figure 0-20. 

The ProDosed Plant 9 Warehouse has no containment 
design at the present time. Prior to storage of RCRA 
wastes at this unit, it will be upgraded to meet all 
appl i cab1 e OAC Codes. 

The floors and curbs in all storage units, which use 
55-gallon containers are checked for cracks or gaps 
weekly as part of the routine RCRA building 
inspections, shown in Figure D-23. 
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257 
A plan view o f  the ProDosed RCRA Warehouse I s  provided 
in Figure 0-21. Detatls of the dike and spacing are 
also shown in Figure 0-21. Design parameters, and 
dimensions are also shown. Materials o f  construction 
for the base are described as follows. The floor is 
to be constructed of reinforced concrete and be able 
to withstand the load of a 20,500 pound forklift. The 
ProDosed RCRA Warehouse has been designed with the 
intent of containing 1 iquid hazardous waste. The 
floors will be free o f  cracks or gaps and be 
sufficiently impervious to contain leaks, spills or 
accumulated precipitation until the material is 
detected and removed. The four containment areas will 
be sloped toward the middle, which contains a trench 
for accumulating a spill, or leak. 

D-la(3) (b) Containment System Drainaqe 

The drums in all the present Storage Units are stored 
on pallets to elevate them from contact with any 
standing 1 iquids (spi 1 1  s or accumulated 
precipitation). All of the containment areas 
currently in use for RCRA waste storage at the FMPC 
are surrounded by 6" high by 6" wide curbs. The bases 
of the current waste storage units are not sloped. 
None o f  the present waste storage units have sumps or 
drainage systems. 

The base o f  the ProDosed RCRA Warehouse will be sloped 
toward trenches in the middle of each containment area 
as shown in Figure 0-21. The trenches will be 
slightly pitched for drainage into a collection area. 
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The ProDosed Buildina 83-X Storaae Ware- will be 
designed with 6" curbs that will surround the floor. 
The floor should be sloped to a collection sump that 
should run through the center o f  the floor. 

D-la(3) (c) Containment Svstem CaDaci ty 

The containment capacities are calculated from the 
area of the containment and the height of the curbs. 
Adjustments have been made for the volume displacement 
of the pallets in all containment areas. Calculations 
are shown in Figure 0-24. Figure 0-25 shows the 
calculations for the conversion of containment 
capacities from gallons to cubic feet. Adjustments 
are also made for the displacement of the solid ramps. 
Calculations for the ramps are shown in Figure 0-26. 

The maximum number of drums which can be stored in 
Plant 6 Warehouse is 3648. 

a. The maximum storage capacity in the Bay 1 area is 
1,152 drums. This storage capacity will yield 
63,360 gallons of liquid storage. The containment 
capacity of this area is 1,730 cu. ft. (12,941 
gallons). This containment capacity is greater 
than 10 percent of the maximum storage capacity 
for the Bay 1 area. Calculations are provided in 
Figure 0-27. 

b. The maximum storage capacity in the Bay 2 area is 
1,332 drums. This storage capacity will yield 
73,260 gallons of liquid storage. The containment 
capacity of this area is 2,048 cu. ft. (15,320 
gallons). This containment capacity is greater 
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than 10 percent of the maximum storage capacity 
for the Bay 2 area. Calculations are provided in 
Figure 0-28. 

c. The maximum storage capacity in the Bay 3 area i s  
1,164 drums. This storage capacity will yield 
64,020 gallons of 1 iquid storage. The containment 
capacity o f  this area is 1,824 cu. ft. (13,644 
gallons). This containment capacity is greater 
than 10 percent o f  the maximum storage capacity 
for the Bay 3 area. Calculations are provided in 
Figure 0-29. 

The maximum number of drums which can be stored in 
the KC-2 Warehouse is 1,160 drums. 

a. The maximum storage capacity o f  Bay 5 is 456 
drums. Bay 5 contains two diked areas. An 
inner diked storage area and a surrounding 
diked area. 

1. The storage capacity o f  the inner dike is 
80 drums. This storage capacity will yield 
4,400 gallons of liquid wastes. The 
containment capacity of the inner diked 
area is 71 cu. ft. (531 gallons). This 
containment capacity is greater than 10 
percent o f  the maximum storage capacity 
for the inner dike. Calculations are 
provided in Figure 0-30. This secondary 
containment area does not have ramps. 

2. The storage capacity of the surrounding 
diked area is 376 drums. This storage 
capacity will yield 20,680 gallons of 
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1 iquid wastes. The containment capacity 
of the surroundlng diked area is 919 cu. 
ft. (6,874 gallons). This containment 
capacity is greater than 10 percent of the 
maximum storage capacity of the surrounding 
diked area. Calculations are provided in 
Figure 0-31. 

b.  The maximum storage capacity of Bay 6 i s  464 
drums. This storage capacity will yield 25,520 
gallons of liquid storage. The containment 
capacity of this area is 1,017 cu. ft. (7,607 
gallons). This containment capacity is greater 
than 10 percent of the maximum storage capacity 
for Bay 6. Calculations are provided in Fitjure 
D-32. 

c. The maximum storage capacity of Bay 7 is 240 
drums. This storage capacity will yield 13,200 
gallons of liquid storage. The containment .. 

capacity of this area is 620 cu. ft. (4,637 
gal 1 ons) . Thi s containment capacity i s greater 
than 10 percent o f  the maximum storage capacity 
for Bay 7 .  Calculations are provided in .Figure 
0-33. 

The maximum storage capacity o f  the Pilot Plant 
Warehouse is 180 drums. This capacity will yield 
9,900 gallons of liquid storage. The containment 
capacity of this area is 172 sq. ft. (1,286 gallons). 
This containment capacity is greater than 10 percent 
of the maximum storage capacity for the Pilot Plant 
Warehouse. Calculations are provided in Figure 0-34. 
There are currently no ramps used with this 
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257 containment area. This area is not currently being 
used to store liquid wastes. This area will not be 
used to store liquid wastes until repairs are made to 
the dike. 

The maximum storage capacity for the Plant 8 Warehouse 
is 1,992 fifty-five gallon drums. This capacity will 
yield 109,560 gallons of liquid storage. This storage 
unit will require at minimum 10,956' gallons of 
containment capacity. This is equal to 1465 cu. ft. 
of containment capacity. With our typical 6" curbs, 
this will require 2,930 sq. ft. of floor space. Since 
the building has 10,200 sq. ft. under roof, this 
should be easily accomplished. Until the curbing is 
constructed, no liquid waste will be stored. 3nce 
construction is complete, an inspection of the 
containment curbing will be required before the 
placement of liquid waste can begin. The calculations 
for minimum containment capacity are provided in 
figure 0-39. 

The maximum storage capacity for the Plant 9 Warehouse 
is 1,704 fifty-five gallon drums. This capacity will 
yield 93,720 gallons of liquid storage. This storage 
unit will require at minimum 9,372 gallons of 
containment capacity. This is equal to 1,253 cu. ft. 
of containment capacity. 

With typical 6" curbs, this will require 2,506 sq. ft. 
of floor space. Since the building has 10,200 sq. ft. 
under roof, this should be easily accomplished. Until 
the curbing is constructed, no liquid waste will be 
stored. Once construction is complete, an inspection 
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o f  the containment curbing will be required before the 
placement of liquid waste can begin. The calculations 
for minimum containment capacity are provided in Figure 
0-38. 

The maximum storage capacity of the ProDosed RCRq 

Warehouse will be 2,640 drums. This capacity will 
yield 145,200 gallons of liquid storage. The RCRA 
Warehouse will have four containment areas. 

Two of the diked areas are approximately 2,700 sq. 
ft. each. The containment capacity of these areas 
is 1,086 cu. ft. (8,123 gallons). These areas will 
store 720 drums or 39,600 gallons of liquid waste, 
each. The containment capacity of these two ateas 
will easily be greater than 10 percent of the 
maximum storage capacity. Calculations are 
provided in Figure 0-36. Ramp calculations are 
provided in Figure D-35. 

The other two diked areas will be approximately 
2,100 sq. ft. each. The containment capacity of 
these areas is 872 cu. ft. (6,523 gallons). These 
areas will store 600 drums or 33,000 gallons of 
liquid waste, each. The containment capacity of 
these two areas will easily be greater than 10 
percent of the maximum storage capacity. 
Calculations are provided in Figure 0-37. Ramp 
calculations are provided in Figure 0-35. 

The containment capacities for the ProDosed Building 
83-X Storaae Warehouse cannot be calculated, since no 
containment areas are defined at this time. 
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O-la(3)(d) M r o l  of Run-QI1 257 

The m t  6 Warehouse is totally under roof and completely 
curbed, there will be no run-on. Since no rainfall event 
will affect this Storage Unit, storm intensity and 
frequency are not relevant factors. To further prevent 
run-on concrete slabs and 1 andscape around the warehouse 
slope away from the building. 

The KC-2 Warehouse concrete block walls on the east and 
west sides and are completely under roof. The fence is 
completely covered by a plastic reinforced tarp at the 
north end of the building, and is completely covered 
except for the three bay doors at the south end. The 
curbing inside the north and south ends of the building 
are 5 ft. from the security chain-link fence. The ramps 
are sloped away from the inside and outside of the dike 
and do not allow for run-on. Since the building is 
completely under roof, and the fence is covered with tarps, 
storm intensity and frequency are not relevant. In the 
event any rain water does enter the containment area, the 
containers are elevated on pallets to avoid contact with 
the water. 

The Pilot Plant Warehouse is totally under roof and 
contains a diked area of 62' by 7' wide within the 
building. Rainwater is prevented from entering warehouse 
by concrete slabs and landscape which slope away from the 
bui 1 di ng . 

The Plant 8 Warehouse contains liquid-free waste only. 
The pre-engineered building is completely under roof. In 
front of each door is a grated trench connected to a sewer 
drain to prevent run-on from entering the building and 
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coming i n t o  con tac t  w i t h  the drums. To further prevent  
r a inwa te r  'from e n t e r i n g  the bu i ld ing ,  c o n c r e t e  s l a b s  and 
landscape around t h e  bui ld ing  a r e  s loped  away from the 
bui ld ing .  The P lan t  8 Warehouse is  i n  the process  o f  being 
a c t i v a t e d  and modified t o  handle  a l l  t ypes  o f  RCRA waste 
and no t  just  l i q u i d - f r e e  waste.  S ix - inch  curbs will 
encircle the RCRA s to rage  c o n t a i n e r s  t o  further prevent 
run-on from reaching the mater ia l  s t o r e d  w i t h i n .  

The ProDosed P lan t  9 Warehouse i s  a pre-engineered b u i l d i n g  
completely under roof .  This warehouse will be modified t o  
s t o r e  RCRA waste i n  fou r  curbed a r e a s .  The curbs will help 
prevent run-on from reaching the drums i n  the s t o r a g e  a rea .  
To further prevent run-on, the conc re t e  s l a b s  and landscape 
around the warehouse a r e  s loped away from the bui ld ing .  

The ProDosed RCRA Warehouse i s  a pre-engineered structure 
completely under roof .  The bu i ld ing  will be suppl ied  w i t h  
ramps t h a t  s lope  away from the en t r ance  t o  prevent run-on. 
There will be e l e c t r i c a l l y  opera ted  r o l l  -up  steel doors .  
The landscape will be sloped away from the b u i l d i n g  t o  
prevent  run-on. 

The ProDosed Buildinq 83-X Sto raae  Warehouse is  t o t a l l y  
under roof and will be completely curbed. This will 
prevent  any run-on. Since no r a i n f a l l  event will a f f e c t  
this s t o r a g e  u n i t ,  storm i n t e n s i t y  and frequency a r e  not  
relevant f a c t o r s .  To further prevent run-on, conc re t e  
s l a b s  and landscape around the warehouse s l o p e  away from 
the bu i ld ing .  
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D-la(S)(e) Removal o f Liauids from Containment System 

If a spill or leak occurs, the personnel involved in the 
incident or its discovery shall follow the RCRA Contingency 
Plan (included in Section G of this permit application). 
This includes reporting the incident to the Assistant 
Emergency Duty Officer (AEDO), who initiates the actions 
to be taken for cleanup. Spill response equipment is 
included in all Waste Storage Units. At Minimum, this 
equipment includes the following: 

85 gallon recovery drum 
absorbent pads minimum 6 pads 
hazardous mat PIG minimum 6 pads 
granular absorbent 
leather-palm gloves 
rubber gloves 
shovel and, broom 
disposable coverall s 

3 
1 box 
1 box 
1 bag 
6 pair min. 
6 pair min. 
1 each 
1 set 

-. 

All leaking, damaged or rusting drums shall be replaced 
with new or reconditioned drums. This shall be 
accomplished by overpacking (placing one drum inside 
another drum) or redrumming. Any residues from a spill 
will be drummed and labelled as hazardous waste. 

D-lb Containers Without Free Liauids 

D-lb(1) Tests for Free liauids 

The absence of free liquids is confirmed based on visual 
inspection of the waste and both current and historical 
knowledge o f  the physical and chemical composition of plant 
waste streams as generated and stored. Should visual 
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inspect ion o r  known composit ion f a i l  t o  c l e a r l y  de f i ne  the  
phys ica l  s ta te  o f  any p a r t i c u l a r  waste stream t o  be stored, 
U.S. EPA Pub1 i c a t i o n  SW-846, TEST METHODS FOR EVALUAT3NG SOLID 
WASTE, PHYSICAL/CHEMICAL METHODS, Th i rd  Ed i t i on ,  November 1986, 
Method 9095, "Paint  F i l t e r  L iqu ids  Test"(PFLT), w i l l  be 
employed t o  ensure the  absence o f  f r e e  l i q u i d s .  The sampling 

methods used t o  p roper ly  sample a waste stream f o r  t he  PFLT 
t e s t  are presented i n  Sect ion C, Paragraph C-2c "Sampling 

. Methods." 

D-lb(2) Descr iDt ion o f  Containers 

This t o p i c  has been thoroughly discussed i n  sect ion D- la(1) .  

D- lb(3) Container Management Pract ices 

This t o p i c  has been thoroughly discussed i n  sect ion D- la (2) .  

D- lb(4) Container Storaqe Area Drainaqe 

The drums i n  a l l  the  present Storage Un i t s  are s tored on 
p a l l e t s  t o  e levate them from contact  w i t h  any standing l i q u i d s  
( s p i l l s  o r  accumulated p r e c i p i t a t i o n ) .  A l l  o f  the  containment 
areas c u r r e n t l y  i n  use f o r  RCRA waste storage a t  the  FMPC are 
surrounded by 6" h igh  by 6" wide curbs. The bases o f  the  
cur ren t  waste storage u n i t s  are no t  sloped. None o f  t he  
present waste storage u n i t s  have sumps o r  drainage systems. 

The base of the  ProDosed RCRA Warehouse w i l l  be sloped toward 

trenches i n  the  middle of' each containment area as shown i n  
Figure 0-21. The trenches w i l l  be s l i g h t l y  p i tched f o r  
drainage i n t o  a c o l l e c t i o n  area. 
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The ProD osed 0u i l d i n a  83-X Storaae Warehouse w i l l  be designed 
w i t h  6" curbs t h a t  w i l l  surround the  f l o o r .  The f l o o r  should 
be sloped t o  a c o l l e c t i o n  sump t h a t  should . run  through the  
center  o f  the f l o o r .  

0-2 TANKS 

U n t i l  Ju ly ,  1989, two 10,000 g a l l o n  s ta in less  s tee l  storage tanks, T - 5  and 
T-6, had been used a t  the FMPC t o  s to re  RCRA hazardous waste. The t o t a l  
volume o f  waste which had been stored i n  these tanks was 12,831 gal lons.  
The primary component i n  the tanks was l,l,l- tr ich lo roe thane,  w i t h  some 
mineral  s p i r i t s  and water contaminants i n  Tank T-5. The mater ia l  i n  both 
tanks was i n  a l i q u i d  s tate.  The mater ia l  i n  Tank T-5,  7,954 gal lons,  was 
i g n i t a b l e ,  bu t  the  mater ia l  i n  Tank 6, 4,877 gal lons,  was no t  i g n i t a b l e .  

I n  J u l y  1989, the two tanks were drained i n t o  55-gal lon drums due t o  the  
age and cond i t i on  o f  the tanks. Closure o f  t h i s  storage u n i t  w i l l  begin 
pending approval o f  the Closure Plan by the  Ohio Environmental Pro tec t ion  
Agency. 

As these were the  only  tanks conta in ing hazardous waste, there are 
c u r r e n t l y  no tanks a t  the FMPC which conta in  RCRA hazardous waste. 

0-3 WASTE PILES 

There are no ac t i ve  o r  planned hazardous waste Surface Impoundments 
a t  the  FMPC; therefore,  process in fo rmat ion  on surface impoundments 
i s  no t  included. 

D-4 SURFACE IMPOUNDMENTS 

There are no ac t i ve  o r  planned hazardous waste Surface Impoundments 
a t  the  FMPC; therefore,  process in fo rmat ion  on surface impoundments 
i s  no t  included. 
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0-5 -TO& 

There are no active or planned hazardous waste incinerators at the FMPC; 
therefore, process information on incinerators is not included. 

D-6 LANDFILLS 

The FMPC has one existing hazardous waste landfill located on-site, Waste 
Pit 4. Waste Pit 4 was constructed in 1960. A minimum of 12 inches of 
compacted clay was used to line the inner slopes of the pit walls. 

Waste Pit No. 4 has a depth of 24 feet and has a volume of approximately 
53,000 cubic yards. Waste Pit 4 is no longer used for the disposal of any 
material. No hazardous materials have been placed in the landfill .since 
April of 1983. 

At the request of the Ohio Environmental Protection Agency, a cover has 
been placed over the surface of Waste Pit 4. The cover consists of fill 
material placed on the landfill to achieve an adequate slope or runoff, 
overlain two feet of clay compacted to lxlO" cm/s permeability, overlain 
with a 45 mil thickness of chlorosulphonated polyethylene (Hypalon). The 
construction of this cover was completed in June 1989. This cover has 
been termed "interim closure" for Waste Pit 4. Final closure will be 
determined by the Record of Decision. 

D-6a List of Wastes 

Waste Pit No. 4 was placed in operation in August of 1960. Since its 
opening the waste pit has received various FMPC process residues, 
waste graphite, 'non-burnable trash, construction rubble asbestos and 
a trichloride waste salt that is hazardous doe to the toxic 
concentrations of barium. This waste is designated as DO05 hazardous 
waste. 
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Current waste volume contained in the landfill i s  now estimated at 
53,000 cubic yards. The cover materials placed over the pit 
comprised a volume of approximately 13,000 cubic yards. During the. 
period of May 1981 through April 1983 Waste Pit 4 received 23,499 
pounds of the low-level radioactive waste containing barium chloride 
salt. The waste salts generated at the MI facility are listed in 
the Part A appl ication. 

D-6b Liner Svstem ExemDtion Reauests 

Waste Pit 4 was constructed and utilized prior to November 8, 1984. 
At the time of construction, no requirements for liners existed, and 
Waste Pit 4 has not been retrofitted since requirements for the 
liners were issued. Therefore, Waste Pit 4 is exempt from liner 
system requirements. _i 

D-6c Liner Svstem, General Items 

Waste Pit 4 is exempt from liner system requirements. 

D-6d Liner Svstem. Foundation 

Waste Pit 4 is exempt from liner system requirements. 

D-6e Liner Svstem. Liners 

Waste Pit 4 is exempt from liner system requirements. 

D-6f Liner Svstem, Leachate Collection/Detection Svstems 

Waste Pit 4 is exempt from liner system requirements. 
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D-69 Liner Svs tem, Constructio n and Maintenance 

Waste Pit 4 i s  exempt from liner system requirements. 

D-6h Run-on and Run-off Control Svstem 

A run-on, run-off control system is in place for Waste Pit 4. This 
system was installed as part of the interim closure of the landfill 
completed in June of 1989. The systems consist of a perimeter 
drainage ditch and an earthen berm. 

D-6h(l) Run-on Control Svstem 

There are no active portions to Waste Pit 4, it is an inactive 
hazardous waste landfill that has been covered under 'the 
specifications of an interim closure plan approved by U . S .  EPA 
and Ohio EPA. The run-on control structures that do exist are 
earthen berms. 

D-6h(l)(a) Desiqn and Performance 

Surrounding one-half of a landfill's perimeter drainage 
ditch is an earthen berm which prevents surface water from 
running onto the landfill. The top elevation of this 
earthen berm is above the elevation of surrounding areas. 
The other half of the perimeter drainage ditch is 
surrounded by a roadway which makes installation o f  an 
earthen berm impossible. However, only a small portion of 
surface water runoff is contributed by this roadway in 
relation to the amount o f  surface water runoff from the 
cover over the landfill. This system was installed as part 
of the interim closure of the landfill completed in June 
of 1989. 
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D-6h(l)(b) Calculat ion of Peak Flow 257 

There will be no flow of stormwater onto the surface of 
Waste Pit 4 since the cover over the pit raised the surface 
of landfill above the surrounding topography. Therefore, 
no calculation of- peak flow is provided. 

D-6h(2) Run-off Control Svstem 

The run-off control system consists of a continuous drainage ditch 
surrounding the entire perimeter of the landfill which provides 
run-off capability for rainwater that falls on the surface of the 
landfill. 

D-6h(2) (a) Desiqn and Performance -. 

The perimeter drainage ditch is sloped so that a high point 
exists on the north portion of the drainage ditch and 
surface water flows in opposite directions from this point 
around the landfill to a point on the south portion of the 
landfill. The surface water is then removed from the 
perimeter drainage ditch by flowing through a twenty-four 
inch diameter reinforced concrete pipe which passes beneath 
a road. The surface water flows to Paddy's Run Creek via 
a continuous drainage ditch that provides that runoff for 
the several areas in the FMPC Waste Storage Area. Portions 
of the perimeter drainage ditch and the drainage ditch that 
continues to Paddy's Run are lined with riprap to reduce 
erosion. Since a cover has been placed over the 1 andfill, 
there is no runoff which comes in contact with the 
hazardous wastes. 
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The calculation o f  peak flow from the surface o f  the 
landfill i s  based on the size of the landfill, the type of 
surface that the rainfall contacts, the time for surface 
water runoff to travel the greatest distance in the water 
shed, the rainfall distribution for the geographical 
location within the United States, and the number of pond 
and sump areas located within the watershed. The Peak 
discharge from Waste Pit 4 has been calculated as 15 cubic 
feet per second for a 25 year, 24 hour storm event. The 
program used to calculate this discharge is titled "Urban 
Hydrology for Small Watersheds," this document is Technical 
Release 55 developed by the Engineering Division of the 
Soil Conservation Service and printed by the Natiunal 
Technical Information Service of the U.S.  Department of 
Commerce. A copy of the calculation is provided in Figure 
D-40. 

D-6h(3) Management of Collection and Holdins Units 

There is no collection or holding units for run-on or run-off o f  
storm water that falls onto the surface of Waste Pit 4. 

D-6h(4) Construction 

To address the specifications used to construct the run-on and 
run-off control system, a copy of the specifications used to 
construct the entire cover is provided in Appendix D-1. The 
sections of the specification which relate to run-on and run-off 
control system construction are in Sections 02200, 02721, 02821, 
03300, and 03450. 
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D-6h(S) Maintenance 257 

The interim cover and run-on and run-off control system are 
inspected on a weekly basis. This includes the inspection of the 
run-on and run-off control berm and drainage ditch around the 
landfill. This system is inspected for erosion. When erosion is 
noted, FMPC maintenance is instructed to fill the erosion with 
additional soil and seed the area to promote vegetative growth and 
prevent further erosion. 

D-6i Control of Wind DisDersal 

Covering the landfill has eliminated any possibility of wind 
dispersal . 

, 

D-6j Liauids in Landfills 

Waste Pit 4 does currently contain liquid. This liquid is 
rainfall that has collected in the landfill over the life of the 
1 andf i 1 1  prior to covering . 

D-6j( 1) Bulk or Noncontainerized Free Liauids 

Available records do not indicate that bulk or noncontainerized 
liquids were placed into the landfill. The landfill was 
operated for the disposal of bulk nonliquid waste. No process 
lines enter into pit which greatly reduces the possibility of 
pumping waste into the landfill. The only liquid that is known 
to have accumulated in the landfill is rainfall. Available 
records indicate that no stabilization of the rainfall that 
collected in the landfill was ever attempted. The only action 
that was taken was to pump the water from the landfill into the 
FMPC waste water treatment system. 
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D-6j(2) Containers Ho ldina Free Iiauidt 

Available records indicate that no containers holding free 
liquids were placed into the landfill. 

D-6j(3) Restriction to Small Containers 

The possibility of small containers of liquid waste being 
placed into the landfill does exist. No records have been 
located that indicate whether small containers have been placed 
into the landfill or the size of these containers if this 
di sposal was performed. 

D-6j(4) Nonstoraqe Containers 
1 

The possi bil i ty does exist that nonstorage containers with free 
1 iquids were placed into the landfill. No records have been 
located that indicate whether nonstorage containers with free 
liquids have been placed into the landfill. However, it is 
known that pieces of equipment used in FMPC operations that 
were no longer of use were placed into the landfill. . 

D-6j(5) LabDacks 

Available records do not indicate that any type of labpacks 
were placed into the landfill. 

D-6j(5)(a) Inside Containers 

Available records do not indicate that any type of labpacks 
were placed into the landfill. 
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Avai lab le  records  do not  i n d i c a t e  t h a t  any type  of  labpacks 
were placed i n t o  the l a n d f i l l .  

D-6j (S) (c)  Absorbent Mater ia l  

Avai lab le  r eco rds  do not i n d i c a t e  t h a t  any type  of 
absorbent  mater i  a1 was used. 

D-6j (5) (d)  IncomDatible Wastes 

Avai lab le  records  do not  i n d i c a t e  t h a t  any type  of labpacks 
were placed i n t o  the l a n d f i l l .  

D-6 j (5 )  (e)  React i ve Wastes 

3 

Avai lab le  records  do not  i n d i c a t e  t h a t  any type  of  labpacks 
were placed i n t o  the l a n d f i l l .  

D-6k Container ized Wastes 

Conta iner ized  s o l i d  wastes were placed i n t o  the l a n d f i l l .  The  on ly  
hazardous waste t h a t  was placed i n t o  the l a n d f i l l ,  Barium Chloride 
Waste S a l t ,  was i n  55-gal lon con ta ine r s .  I t  i s  not  known i f  these 
containers were a t  l e a s t  90 percent fu l l  when placed i n t o  the 
l a n d f i l l .  I t  is  known t h a t  these c o n t a i n e r s  were not  crushed,  
shredded or s i m i l a r l y  reduced i n  volume p r i o r  t o  b u r i a l .  
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D-61 SDecial Waste Manaaement Plan for Landfills Containina Wastes 

F020, F021, F022. F023. F026 and F027 

This section is not applicable to Waste Pit 4. The landfill is not 
known to contain any of the wastes F020, F021, F022, F023, F026, and 
F027. 

D-61(1) Waste DescriDtion 

This section is not applicable to Waste Pit 4. The landfill is 
not known to contain any of the wastes F020, FO21, F022, F023, 
F026, and F027. 

0-61 (2) Soi 1 Descri Dt i on 
.. 

This section is not applicable to Waste Pit 4. The landfill is 
not known to contain any of the wastes F020, F021, F022, F023, 
F026, and F027. 

0-61 (3) Mobil izina ProDerties 

This section is not applicable to Waste Pit 4. The landfill is 
not known to contain any of the wastes F020, F021, F022, F023, 
F026, and F027. 

0-61 (4) Additional Manaaement Techniaues 

This section is not applicable to Waste Pit 4. The landfill is 
not known to contain any of the wastes F020, FO21, F022, F023, 
F026, and F027. 

D-7 LAND TREATMENT 

There are no hazardous Land Treatment facilities at the FMPC; therefore, 
section does not apply. 

REV. 0 0989 0-29 
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Table D - 1  

Drum Spec i f i ca t ions  

Cont a i  ner  Approximate DOT Vol ume Waste 

TY Pe Number Speci f i c a t  i ons TY Pe 

55-gal 1 on L iqu ids  
Sing le Tr ip ,  927 17E 
Bung Type 

Single Tr ip ,  3,709 
Open Head 

Sealed Head 8 
Metal Drums 

II 12 
91 I1 

17H 55-gal lon L iqu ids  
17H and 3 

Sol ids  

5 5 -ga l lon  L iqu ids  

17C 10-gal lon L iqu ids  
17C 30-gal l o n  L iqu ids  

and 
Sol i d s  

It - 

279 16 gauge 85-gal lon L iqu ids  
o r  .060" t h i c k  

16 gauge 110-gal l o n  L iqu ids  

o r  .O6Ot1 t h i c k  
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FIGURE 0-3 
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FIGURE 0-7 
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FIGURE D - 8 
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SAC - SATELLITE ACCUMUUTION AREA CONTAINER 

SAC 
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FIGURE 0-9 
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Proposed Layout 
Orange color ./ PCB 

K C  2 B A Y  5 
Pallets - 57 Drums,- 228 

Toto1 Dmm Capacity 4 5 6  

ROW 1 ROW 2 ROW 3 ROW 4 
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FIGURE 0-11 
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KC 2, BAY 6 
PoiIctg - 58 Drums - 232 

MAXIMUM DRUM CAPACITY - 4C4 
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FIGURE 0-13 
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KC-2  WAREHOUSE 
PRCWSED CURB CONSTRUCTION 
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FIGURE 0-15 
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FIGURE 0-16 
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FIGURE 0-17 
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FIGURE 0-22 
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Ffgure 0-24 

According to SOP-01-104 the design parameters of our skids are as 

follows: 

3456 cu. in. 1" x 6" x 4 '  support boards - 12 required 

separated by 

1728 cu. i n .  3" x 4" x 4' runner boards - 3 required 

5184 cu. in or 3 cu. ft .  

. 4' x 4' x 6" - total volume of skid 

13.824 cu. i n  or 8 cu. f t .  
1728 

:. 3/8 = 37.5% solid or 3 cu. f t .  disDlacement Der floor skid 

62 



figure&$# 

Qnversions for Containment CaDacities 

From CRC handbook copyright 1964 - 

1 cu. in. = 4.329 x lo'' gal 

231 cu. i n .  - gal 

12' x 12" x 12' = 1728 cu. in./cu. ft. 

231 cu. i n .  - .13368 cu. ft. = gal 

1728 cu. in./cu. ft. 
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Figure 0-26 

257 
R a m  D l s D l  acement Calcu lationt 

< 10' > 

Area of ramp 8 x u  
80 sq. f t .  

Volume of . 5 '  height - a0 sq. ft. area 
40 cu. ft. volume of block 

1/2 the volume of the block = the volume of  the ramp 

20 cu. ft. volume of ramp 



Figure 0-27 
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Plant 6 CQ ntainment Svste la Caoacltiet 

Orange/Green Color Code Area 

1152 drums 

x 55 gal. max. 
63,360 

4076 sq. ft. of floor space 

a curb height 
2038 cu. ft. 

96 pallets on layout - 3 cu. ft./pallet (provided on Figure 0-25) x 
288 cu. ft. 

2038 cu. ft. total containment volume 
-288 cu. ft. displacement due to pallets 
- - 20 cu. ft. displacement due to ramp 
1730 cu. ft. 

1730 cu. ft. = 12,941 gal. containment capacity 

.13368 cu. ft ./gal. (conversion factor provided on 
Figure 0-25) 

1oX of 63,360 gallons = 6,336 gallons 

:. containment capacity (12,941 gal.) is > 10% of total capacity or 

(6,336 gallonsj 



Figure 0-28 
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Plant 6 Co ntainment System C aDaci t 1 ef 

Orange/Wh i te Col or Code Area 

1332 drums 4802 sq. ft. of floor space 

x 55 gal. max. 
73,260 

x . s  curb height 
2401 cu. ft. 

1 1 1  pallets on layout 

333 cu. ft. 
- 3 cu. ft./pallet (provided on Figure 0-24) x 

2401 cu. ft. total containment volume 
-333 cu. ft. displacement due to pallets - - 20 cu. ft. displacement due to ramp 
2048 cu. ft. 

2048 cu. ft. = 15,320 gal. containment capacity 

.13368 cu. ft ./gal. (conversion factor provided on 
Figure 0-25) 

10% of 73,260 gallons = 7,326 gallons 

:. containment capacity (15,320 gal .) is > 10% of total capacity or 

(7,326 gal 1 ons) 



Figure 0-29 
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Plant 6 Containment System CaDacitiet 

~. 

Orange/Bl ue Color Code Area 

1164 drums 4270 sq. ft. of floor space 

x 55 gal. max. 
64,020 

curb height 
2135 cu. ft. 

97 pallets on layout - 3 cu. ft./pallet (provided on Figure 0-24) x 
291 cu. ft. 

2135 cu. ft. total containment volume 
-291 cu. ft. displacement due to pallets 
-20 cu. ft. displacement due to ramp 
1824 cu. ft. 

1824 cu. ft. = 13,644 gal. containment capacity 

,13368 cu. ft./gal. (conversion factor provided on 
Figure 0-25) 

10% of 64,020 gallons = 6,402 gallons 

:. containment capacity (13,644 gal.) i s  > 10% of total capacity or 

(6; 402 gal 1 ons) 
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FIgure 0-30 
257 

j(C-2 Warehouse Co ntalnment Svs tem CaDaclt i e t  

80 drums 262 sq. ft. of floor space 

- x 55 gal. max. 
4,400 

- x . S  curb height 
131 cu. ft. 

10 pallets on layout 

30 cu. ft. 
- x 3 cu. ft./pallet (provided on Figure 0-24) 

131 cu. ft. total containment volume 
- 30 cu. ft. displacement due to pallets - - 0 cu. ft. displacement due to ramp 
101 cu. ft. 

101 cu. ft. = 755 gal. containment capacity 
- 

. .I3368 cu. ft./gal. (conversion factor provided on 
Figure 0-25) 

10% of 4,400 gallons J 440 gallons 

:. containment capacity (755 gal.) is > 10% of total capacity or 

(440 gal 1 ons) 
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f igure 0-31 

257 
l(C-2 Yarehouse Co ntainment System Capacit is 

376 drums 2160 sq. ft. o f  floor space 

x 55 gal. max. curb height 
20,680 1080 cu. ft. 

47 pallets on layout - 3 cu. ft./pallet (provided on Figure 0-24) x 
141 cu. ft. 

1080 cu. ft. total containment volume 
-141 cu. ft. displacement due to pallets 
7 - 20 cu. ft. displacement due to ramp 
919 cu. ft. 

919 cu. ft. = 6,874 gal. containment capacity 

.13368 cu. ft./gal. (conversion factor provided on 
- 

Figure 0-25) 

10% of 20,680 gallons = 2068 gallons 

:. containment capacity (6,874 gal.) is > 1oX of total capacity or 

(2068 gal 1 ons) 
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Figure 0-32 

257 
yarehouse CO ntainment System CaDac i t i e$ 

464 drums 2423 sq. ft. of floor space 

x . S  curb height x 55 gal. max. - 
25,520 1211 cu. ft. 

58 Dallets on layout - 3 &I. ft./pallh (provided on Figure 0-24) x 
174 cu. ft. 

1211 cu. ft. total containment volume 
-174 cu. ft. displacement due to pallets 
__. - 20 cu. ft. displacement due to ramp 
1017 cu. ft. 

1017 cu. ft. = 7,607 gal. containment capacity 

.13368 cu. ft ./gal. (conversion factor provided on 
Figure 0-25) 

- 

10% of 25,520 gallons = 2,552 gallons 

:. containment capacity (7,607 gal.) is > 10% o f  total capacity or 

(2,552 gal 1 ons) 
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FIgure 0-33 
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Yarehouse Containment Svstea C aDaci ties 

240 drums 1460 sq. ft. of floor space 

x 55 gal. max. 
13,200 

curb height 
730 cu. ft. 

30 pallets on layout 

90 cu. ft. 
- 3 cu. ft./pallet (provided on Figure 0-24) x 

730 cu. ft. total containment volume 
- 90 cu. ft. displacement due to pallets 
- - 20 cu. ft. displacement due to ramp 
620 cu. ft. 

620 cu. ft. = 4,637 gal. containment capacity 

.13368 cu. ft ./gal. (conversion factor provided on 
- 

Figure 0-25) 

1tX of 13,200 gallons = 1,320 gallons 

:. containment capacity (4,637 gal.) is > 10% o f  total capacity or 

(1,320 gallons) 



pilot Plant Warehouse Co ntaln ment Svste m CaDacities 

Color Code Area 

180 drums 434 sq. ft. of floor space 

x 55 gal. MX. curb height - 
9,900 217 cu. ft. 

15 pallets on layout 
cu. ft./pallet (provided on Figure D-24) 

45 cu. ft. 

217 cu. ft. total containment volume 
- 45 cu. ft. displacement due to pallets 
- 0 cu. ft. displacement due to ramp - 
172 cu. ft. 

172 cu. ft. = 1,286 gal. containment capacity 
- 
.13368 cu. ft ./gal. (conversion factor provided on 

Figure 0-25) 

10% of 9,900 gallons = 990 gallons 

:. containment capacity (1,286 gal.) is > 10% of total capacity or 

(990 gal 1 ons) 
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PamD DisDlacement Calculatlons for RCRA Warehouse 

14' 

i 

i 
Area of ramp 8 

- x 14 
112 sq.  f t .  

Volume of . 5  f t .  height 
112 sq .  f t .  area - 

56 cu. f t .  volume of block 

1/2 the volume o f  the block = the volume of the ramp 

28 cu. f t .  volume of ramp i n  RCRA Warehouse 
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Figure 0-36 
257 

ProDosed RCRA Warehouse Containment System CaDaci t ies 

720 drums 2700 sq.  ft. of floor space 

x 55 gal. max. 
39,600 

- x . 5  curb height 
1350 cu. ft. 

60 pallets on layout 
3 cu. ft./pallet (provided on Figure 0-24) x 

180 cu. ft. 

1350 cu. ft. total containment volume ' 

-180 cu. ft. displacement due to pallets 
- - 84 cu. ft. displacement due to ramp 
1086 cu. ft. 

1086 cu. ft. = 8,123 gal. containment capacity 

.13368 cu. ft./gal . (conversion factor provided on 
Figure 0-25) 

- 

10% of 39,600 gallons = 3,960 gallons 

:. containment capacity (8,123 gal.) is > 10% of total capacity or 

(3,960 gal 1 ons) 
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Figure 0-37 
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ProDosed RCRA Warehouse Containment System CaDaci ti es 

600 drums 2100 sq. ft. of floor space 

x 55 gal. max. x .5  curb height 
33,000 1050 cu. ft. 

50 pallets on layout 
- 3 cu. ft./pallet (provided on Figure D-24) x 

150 cu. ft. 

1050 cu. ft. total containment volume 
-150 cu. ft. displacement due to pallets 
- - 28 cu. ft. displacement due to ramp 

872 cu. ft. 

872 cu. ft. = 6,523 gal. containment capacity 

.13368 cu. ft ./gal. (conversion factor provided on 
- 

Figure D-25) 

10% of 33,000 gallons = 3,300 gallons 

:. containment capacity (6,523 gal.) is > 10% o f  total capacity or 

(3,300 gal 1 ons) 
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Plant 9 Warehouse Co ntainment CaDacity 

minimum required 

assuming a maximum capacity of 1,704 55-gallon containers 

1,704 x 55 = 93,720 gal. 

a total capacity of 93,720 gallons is projected with a 
minimum of 1m containment, the minimum containment will be 
9,372 gallons or: 

9,372 gal. 
x .13368 cu. ft./gal . - 1,253 CU. ft. 

1,253 cu. ft. - = 2,506 sq. ft. required 
. 5  ft. (typical curb) 

with a 70’ x 170’ = 10,200 sq. ft. building 

2,506 sq. ft. should be easily accomplished 
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plant 9 Warehouse Cont ainaent Caoacity 

minimum required 

assuming a maximum capacity o f  1,992 55-gallon containers 

1,992 x 55 - 109,560 gal. 
a total capacity o f  109,560 gallons is projected with a 
minimum of 10% containment, the minimum containment will be 
10,956 gallons or: 

10,956 gal. 
x .13368 cu. ft./gal. - 1,465 CU. ft. 

1,465 cu. ft. 

.5 ft. (typical curb) 
= 2,930 sq. ft. required 

with a 70' x 160' = 10,200 sq. ft. building 

2,930 sq. ft. should be easily accomplished 
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. , 3 u , c  " - 3 "  

Quick TR-55  Version: 4.05 S/N: 87011316 

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<< 

Waste Pit 64 Cover: Peak Stormwater Runoff Flow 
(25 year / 24 hour storm event) 

CALCULATED 09-07-1989 0 9 ~ 0 7 ~ 3 7  
DISK FILE : F:PIT4 .GPD 

Drainage Area (acres) 2 . 2  0.0034 sq.mi. 
Runoff Curve Number (CN) 98 
Time of Concentration,Tc (hrs) .ll 
Rainfall Distribution (Type) I 1  
Pond and Swamp Areas (%I 0 0.0 acres 

Storm #1 Storm # 2  Storm #3 

Frequency (years) 
Rainfall, P, 24-hr (in) 

25 
4.8 

Initial Abstraction, Ia (in) 0.041 0.041 0.041 
Ia/p Ratio 0.009 0.000 0.000 
Unit Discharge, * qu (csm/in) 982 0 0 
Runoff, Q (in) 4.56 0.00 0.00 
* + & Swamp Adjustment Factor 1 .oo 1 .oo 1 .oo 

Summary of Computations for qu - - - - _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - -  
#1 0.100 0.000 0.000 

co #1  2.553 0.000 0.000 
1 a/P 
c1 #1 -0.615 0.000 0.000 
C2 #1 -0.164 0.000 0.000 
qu (csm) #1  982.102 0.000 0.000 

1 a/P # 2  
co # 2  
c1 #2 
c2 # 2  
qu (csm) #2 

0.100 0.000 0.000 
2.553. 0.000 0.000 

-0.615 0.000 0.000 
-0.164 0.000 0.000 

982.102 0.000 0.000 

* qu (csm) 982 0 0 

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2) 
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used. 

log(qu) 
'9 (c fs )  = qu(csm) * Area(sq.mi.) * Q(in.) * (Pond & Swamp Adj.) 

2 
= CO t ( C 1  * log(Tc) ) t ( C2 * (log(Tc)) ) 

78 
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2 5-7 
COVER FOR P I T  #4 

TABLE OF CONTENTS 

DIVISIONS 0 AND 1 - BY OPERATOR 

D I V I S I O N  2 - SITEWORK 

GENERAL PROVISIONS 
DEMOL I T  ION 
EARTHWORK 
GRADING AND COMPACTING P I T  SURFACE 
TRENCHING AND BACKFILL 
DEWATERING FOR EXCAVATIONS 
STORM SEWER SYSTEM 
SEEDING AND SODDING 

D I V I S I O N  3 - CONCRETE 

STEEL BAR 
CONCRETE 

DIVISIONS 4 THROUGH 9 - NOT REQUIRED 

D I V I S I O N  10 - SPECIALTIES 

FLEXIBLE MEMBRANE LINER 

DIVISIONS 11 THROUGH 15 - NOT REQUIRED 

D I V I S I O N  16 - NOT REQUIRED 
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APPENDIX D-1  

COVER FOR WASTE P I T  84 

PART 1 - GENERAL 

1.01 JOB CONDITIONS 

A. Soils Conditions: Site topography and topographic maps, soil 
reports and other topographic or soil data shown on the plans 
or included in the specifications are for the information of the 
Subcontractor, and the Contractor is not responsible for their 
accuracy, completeness or usefulness and meaning. The 
Subcontractor shall make such additional investigations as 
required to acquaint himself adequately with the site 
topography, and the condition for preparation of his bid, and 
for the successful execution of the work. 

B. Existing Conditions: The Subcontractor is to investigate the 
site to determine the necessary data to bid the project and to 
perform the work required under the contract or in the 
specification sections of Division 2. 

C. Protection o f  Monuments, Landscape Features, Work and Structures 

Rev. 0 0989 

1. Monuments: The Subcontractor is to prevent the destruction 
of all survey monuments and bench marks shown on 
construction drawings. Where the removal of such points 
is necessary for the accomplishment of the work, the 
Subcontractor is to inform the Contractor in writing, prior 
to the disturbance of any point, and is not to disturb the 
point until written permission to do so has been issued by 
the Contractor. The Subcontractor shall be responsible for 
replacing any survey monuments disturbed or destroyed by 
him. The work is to be performed by a surveyor registered 

81 
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257 
in  the s t a t e  where the work is  performed. - .. - -  .- - - .___ 

- *  -_ 
2. Landscapes: Trees, shrubs, grass  o r  other growth 

designated t o  remain i n  place, o r  outside of the limits of 
work, are t o  be protected during the accomplishment of the 
work, so as  not t o  c rea te  an erosion problem. I f  requested 
by the Contractor such growth damaged by the Subcontractor 
is t o  be repaired as  directed a t  no additional cost .  I f  
requested by the Contractor, 1 awn surfaces, embankments, 
cut slopes, ditches, o r  other surfaces d is turbed  by the 
Subcontractor a re  t o  be regraded t o  the original shape, and 
the grass o r  lawn surface replaced i n  k i n d ,  a t  no 
additional cost .  

-- .eg- ---- _- - _ -  - -.- s.=- - &+-: :- 

3.  Structures: Any structure outside the limits of work 
damaged i n  any manner is  t o  be repaired o r  restored t o  i t s  
original condition as  directed by the Contractor and a t  no 
additional cost .  Concrete o r  asphal t ic  pavement a re  t o  be 
replaced i n  kind,  as  directed by the Contractor. The three 
monitoring wells w i t h i n  the limits of work and the seven 
monitoring wells w i t h i n  the limits of work must not be 
damaged o r  unearthed i n  any manner. Backf i 11 may be p l  aced 
around the wells t o  the point t ha t  a t  l e a s t  1 ver t ical  foot 
of the wellhead remains exposed. 

4. Protection o f  Work: In the area of his work such grading 
as i s  necessary t o  prevent damage t o  work by water will be 
solely the responsibi l i ty  of the Subcontractor and will be 
a t  no additional cost .  The Contractor may direct the 
Subcontractor t o  perform necessary grading and drainage t o  
prevent surface runoff from damaging the work. 

Rev. 0 0989 D-2 
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D. Location o f  E x i s t i n g  U t i l i t i e s  and Pip ing 257 

1. The l o c a t i o n  o f  e x i s t i n g  p ip ing  and u t i l i t i e s  as shown on 
the drawings have been shown i n  an approximate way only.  
The u t i l i t y  l o c a t i o n s  shown may be d i f f e r e n t  from the 
l oca t i ons  designated on the drawings. 

1.02 QUALITY ASSURANCE 

A. S o i l  Compaction Control :  Q u a l i f i e d  s o i l s  technic ians w i l l  be 
employed by the  Subcontractor f o r  t he  purpose o f  i d e n t i f y i n g  
s o i l s ,  checking dens i t i es  and c l a s s i f y i n g  s o i l s  ma te r ia l s  dur ing 
const ruct ion.  Charges f o r  t h i s  serv ice are t o  be p a i d  f o r  by 
the  Subcontractor. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT 

A.  The choice o f  equipment t o  perform the  requi red operat ions i n  
conformity w i t h  these spec i f i ca t i ons  w i l l  be the  r e s p o n s i b i l i t y  
o f  t he  Subcontractor. However, any equipment t h a t  r e s u l t s  i n  
waste o r  damage o f  mater ia l ,  o r  inaccurate work o r  i s  otherwise 
object ionable i s  t o  be promptly replaced as d i r e c t e d  by the  
Contractor. 

B. When the Subcontractor performs any type o f  operat ion a f t e r  
d a y l i g h t  hours, he i s  t o  provide and mainta in  a t  h i s  expense 
s u f f i c i e n t  a r t i f i c i a l  l i g h t i n g  t o  permi t  proper const ruct ion,  
observation and inspect ion.  If i n  t he  opin ion o f  the 
Contractor, the 1 i g h t i n g  i s  i n s u f f i c i e n t  f o r  construct ion,  
inspection, o r  observation, t he  Subcontractor i s  t o  provide 
add i t i ona l  1 i gh t i ng .  

Rev. 0 0989 D-3 
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257 
PART 3 - EXECUTION 

3.01 FIELD ENGINEERING 

A. The Subcontractor w i l l  be s o l e l y  responsib le  f o r  a l l  f i e l d  
engineering requ i red  f o r  construct ion,  fu rn ish ing  a l l  1 ines, 

. grades, and con t ro l  po in ts  necessary f o r  cons t ruc t ion .  

3.02 SPECIAL SAFETY REQUIREMENTS 

a. The Subcontractor must comply w i t h  a l l  Federal, S ta te  and Local 
Safety Codes and Regulat ions a t  a l l  t imes and i s  responsib le  f o r  
educating h i s  supervisors and employees o f  t he  sa fe ty  
requirements and prac t ices  t o  be fo l lowed du r ing  the  course o f  
h i s  work. 

1 .  Barricades: The Subcontractor s h a l l  barr icade any open 
excavations and i n s t a l l  adequate warning 1 i g h t s .  Temporary 
br idges are t o  be i n s t a l l e d  and maintained by the  
Subcontractor t o  maintain t r a f f i c  and a c c e s s i b i l i t y  o f  
f a c i l i t i e s  i n  the  area o f  work dur ing  excavation i n  
accordance w i t h  OSHA Regulations. 

2.  Access: The Subcontractor must prov ide safe access t o  the  
bottom o f  trenches o r  excavations. Travel d is tance t o  such 
excavations s h a l l  no t  exceed 25 l i n e a r  f e e t .  

3 .  Side Slopes: Sides o f  excavations and trenches deeper than 
4 f e e t  must be sloped, o r  shored t o  mainta in  the  s t a b i l i t y  
o f  t he  w a l l  i n  accordance w i t h  OSHA Regulations. Mater ia ls  
obtained from the  excavation are t o  be p i l e d  a minimum o f  
4 f e e t  from the  edge o f  the  excavation. Roads, s t reets ,  
and t rave led  ways are t o  be kept c l e a r  o f  excavation 
mater ia l  a t  a l l  t imes. A 10 f o o t  c l e a r  r igh t -o f -way w i l l  
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257 

be maintained on paved roadways at all times. No benching 
of excavations shall be permitted. 

4. Working Conditions: Nothing contained herein is to be 
construed to re1 ieve the Subcontractor of his 
responsibility to provide and maintain safe and clean 
working conditions for his employees and others in the area 
of his work. 

5. No blasting will be allowed. 

6. Large self-propelled construction machinery/equipment shall 
have both roll over protection and audible backup alarm 
maintained in working order (this includes dumpsters). 

7. All flammable and combustible liquids shall be stored and 
handled in accordance with the requirements of NFPA 30, 
latest revision. 

8. All flexible cords shall be UL listed for hard use in damp 
locations. GFCI's are-required on all 110 V circuits. 
Portable generators shall be grounded in accordance with 
manufacturer's instructions. 

3.03 FILED DRAWINGS 

A. If changes to the design drawings are required due to field 
conditions and are approved by the Contractor and Operator, 
records of the changes will be kept and turned in to the 
Contractor before submitting the final invoice. Field drawings 
must show the change to size, location, and elevations and must 
be approved by the Contractor before approval of final payment. 
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3.04 COMPLETED WORK 257 

A. Clean-up: The Subcontractor w i l l  keep the  area i n  which he i s  
working f r e e  o f  debris, t rash, garbage and o ther  o f fens ive  waste 
mater ia l  and keep a l l  const ruct ion ma te r ia l s  s tockp i led  i n  a 
neat, o rde r l y  manner a t  po in ts  designated by the  Contractor 
u n t i l  ready f o r  use on the  j o b  s i t e .  Dur ing const ruct ion,  
walkways, passages, t rave led  ways adjacent t o  the  area o f  work 
are t o  be kept c lean and open t o  veh icu la r  and pedestr ian 
t r a f f i c .  Upon completion o f  any stage o f  work i n  any area, a l l  
debr is,  t rash, l i t e r ,  const ruct ion mater ia ls ,  etc., are t o  be 
removed t o  the  s a t i s f a c t i o n  o f  t he  Operator and the  area l e f t  
i n  su i tab le  cond i t ion  f o r  t he  next  stage o f  cons t ruc t ion  o r  f o r  
the  use o f  t he  Contractor. The Operator may w i thho ld  payment 
o f  any funds due the  Subcontractor under the  fo l l ow ing  
spec i f i ca t ions ,  i f  i n  the  opin ion o f  t he  Operator the  
Subcontractor has no t  maintained the  work area covered by h i s  
contract .  Such funds, l e s s  any reta inage o r  o ther  sums due the  
Subcontractor s h a l l  be pa id  when requ i red  clean-up has been 
completed t o  the  s a t i s f a c t i o n  o f  t he  Operator. 
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DEHOLITIOW 257 

PART 1:-- - -  GENERAL 
&c . 

1.01 JOB CONDITIONS 

A. The Subcontractor i s  t o  schedule h i s  work w i t h  t h a t  o f  o ther  
t rades and w i t h  the  Contractor t o  minimize delay o f  const ruct ion 
and i n t e r r u p t i o n  o f  p l a n t  operation. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT 

A. Equipment used t o  accomplish the  work i s  t o  comply w i t h  
requirements o f  Section on General Provis ions 

PART 3 - EXECUTION 

3.01 FIELD ENGINEERING 

A. Demo1 i t i o n :  The demo1 i t i o n ,  removal and s a t i s f a c t o r y  disposal 
o f  a l l  e x i s t i n g  s t ructures which are t o  be removed o r  abandoned 
and which i n t e r f e r e  i n  any way w i t h  the  new construct ion,  are 
t o  be i n  accordance w i t h  the  Drawings and these spec i f i ca t i ons .  
Ma te r ia l s  removed s h a l l  become the  proper ty  o f  t he  Operator 
unless otherwise noted on the  drawings, and s h a l l  be disposed, 
i n  accordance w i t h  the  Operator d i r e c t i o n s ,  on the  P ro jec t  s i t e .  
The Operator w i l l  supply a l l  containers f o r  waste disposal a t  
no add i t i ona l  cost  t o  the Subcontractor. The Subcontractor w i l l  
be responsible f o r  d isposing a l l  waste ma te r ia l  e i t h e r  i n  the  
appropr iate waste containers o r  a t  t he  appropr iate FMPC 
1 ocat i on. The Subcontractor w i  11 not  a1 1 ow rainwater t o  co l  1 ec t  
i n  any waste container. The Subcontractor w i l l  make the  f i n a l  
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closure of a l l  waste containers as needed. 257 
B. Backfill: After removal of s t ructures ,  a l l  excavations not  t o  

be occupied by new work and a l l  holes created during demolition 
operations are t o  be backfilled with approved materials 
thoroughly compacted in place in accordance w i t h  Section on 
Earthwork. 

3.02 COMPLETED WORK 

A. Protection: Protection i s  t o  be in accordance with Section on 
General Provisions 
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EARTHWORK 
257 

PART 1 - GENERAL 

1.01 RELATED WORK 

A. The Section entitled Grading and Compaction .Pit Surface will 
specify labor, material and equipment to construct a 2 foot high 
clay liner over Pit No. 4. 

1.02 DEFINITIONS 

A. Materials: Where the terms approved, suitable, unsuitable and 
similar designations are used in this section, it means earth 
or materials designated as being approved, suitable or 
unsuitable for their intended use by the soils technicians or 
the Contractor. Also, suitable materials shall be designated 
as meeting the requirements of the Unified Soil Classification 
System types SW, GM, GC, CL, SC, SM, ML, or as designated in 
other sections of these specifications. 

B. Earthwork Debri s : A1 1 materi a1 unsui tab1 e for reuse encountered 
during earthwork operations performed under this project such 
as, but not limited to, muck, rock, refuse, stumps, logs, and 
combustible materials. 

C. Rock: Rock includes detached pieces of stone and boulders one- 
half cubic yard or more in volume, all solid rock in ledges, 
bedded deposits, and conglomerate deposits so firmly cemented 
as to present the characteristics of solid rock. Materials that 
can be removed on a production basis using a D-9 tractor with 
a No. 9 ripper or equivalent are not included for measurement 
as rock. 
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1.03 QUALITY ASSURANCE 257 
A. Qualified soils technicians will be employed by the 

Subcontractor for the purpose of identifying soils, checking 
densities and classifying soils materials during construction. 
Charges for this service will be paid for by the Subcontractor. 

B. Density tests are to be made in accordance with the following 
minimum schedule or as required by the soils technician. 

1. One every layer of fill, 

2. One every 2,000 cubic yards of fill, 

3. One per each work shift of earthwork operations, or 

4. Areas where degree of compaction is in question at the 
discretion of the Construction Manager. 

1.04 SUBMITTALS 

A. The soils technicians will submit formal reports of all 
compaction tests and retests. The reports are to be furnished 
to the-Contractor and the Operator within 1 week upon completion 
of the required tests. Compaction tests are to be initiated on 
soil samples within 2 days of the date the sample was obtained. 

B. This report information is to include, but not be limited to, 
the following: 

1. Date of the test and date submitted. 

2. Location of test. 
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257 
3. Wet weight, moisture content and dry weight of field 

sampl e. 

4. Description of soil. 

5. Maximum dry density and moisture content of the lab sample 
which best matches the field sample in color, texture, 
grain size and maximum dry density. 

6. Ration of field dry density to maximum lab dry density 
expressed as a percent. 

7.  Comments concerning the field density passing or failing 
the specified compaction. 

8. comments about recompaction, if required. 

1.05 STORAGE AND HANDLING 

A. All materials and earthwork debris shall be stored in an area 
where surface water runoff control structures are in place and 
erosion is prevented. 

1.06 SITE CONDITIONS 

A. Normal Construction Hazards 

During the construction of the interim cover, workers should 
encounter normal construction hazards. 

B. Radiation Hazards 

Pit No. 4 does contain radioactive material (the pit is known 
to contain uranium). The possibility of worker radiation 
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257 
contamination does e x i s t ,  especi a1 l y  dur ing the  f i r s t  phase o f  
construct ion.  A1 1 c lear ing,  grubbing, s t r i p p i n g ,  and earthwork 

----- - .  - w i t h i n  the  l i m i t s  o f  t he  c l a y  cover w i l l  r e q u i r e  a r a d i a t i o n  
‘G--.work permit  which w i l l  be obtained through the  Contractor.  

.. - 
. .  

C. Chemical Hazards 

An estimated 23,500 pounds o f  barium c h l o r i d e  s a l t  i s  intermixed 
with the  143,000,000 pounds o f  mater ia l  contained i n  P i t  No. 4. 
The p o s s i b i l i t y  o f  worker chemical contamination does e x i s t ,  
espec ia l l y  du r ing  the  f i r s t  phase o f  const ruct ion.  

D. Asbestos Hazards 

P i t  No. 4 contains a t  l e a s t  a small amount o f  asbestos. The 
p o s s i b i l i t y  o f  worker asbestos contamination does e x i s t ,  
espec ia l l y  dur ing the  f i r s t  phase o f  const ruct ion.  

E. Earth S t a b i l  i t y  Hazards 

Some o f  the  areas w i t h i n  the  waste storage area t h a t  have been 
used f o r  t he  l o c a t i o n  o f  var ious p i t s  may no t  be s tab le  f o r  
personnel o r  veh icu la r  t r a f f i c .  Caution should be taken 
whenever workers leave roads i n  the  waste storage area. The 
immediate area around P i t  No. 4 ( i nc lud ing  P i t  No. 4) i s  
considered s tab le  f o r  both personnel and veh icu la r  t r a f f i c .  

PART 2-*-  PRODUCTS 

Not Appl i cab1 e 
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PART 3 - EXECUTION 257 

3.01 FIELD ENGlNEERING 

A. Field engineering is the responsibility of the Subcontractor in 
accordance with the requirements of the Section on General 
Provisions. 

3.02 CLEARING 

A. Clearing: Completely clear, remove and dispose of all earthwork 
debris resting on or protruding above the surface of existing 
ground that would prohibit normal construction activities. The 
earthwork debris removed from the surface of Pit No. 4 shall 
remain on-site at the Feed Materials Production Center and be 
disposed of as directed by the Contractor for clearing work to 
be done within the limits of the clay liner Section on Grading 
and Compacting Pit Surface. 

3.03 TOPSOIL 

A. Topsoil Removal: Excavate or strip topsoil in all cut and fill 
areas outside the defined pit boundaries (see Drawings C007) 
and stockpile for later use in connection with finish grading. 
Excavate topsoil to the depths directed by the Construction 
Engineer, as required to remove all organic material from the 
subgrade, but not less than 4 inches. 

Transport and deposit topsoil in stock piles at designated 
locations in a manner convenient for spreading and finished 
grading. Construct si1 t fence around a1 1 downslope downgrade 
sides of stockpile. See plans for location and silt fence 
detail. 
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B. Stockpi l ing :  S t o c k p i l e  excavated t o p s o i l ,  s e p a r a t e  from o t h e r  

excavated m a t e r i a l s  f o r  l a t e r  use. The s t o c k p i l e  a r e a  s h a l l  be 
c l e a r e d  and grubbed p r i o r  t o  r e p l a c i n g  any t o p s o i l .  Keep 
s t o c k p i l e  free o f  a l l  undes i rab le  m a t e r i a l s .  Make s t o c k p i l e s  
n e a r l y  shaped, and free t o  d r a i n .  P lace  s t o c k p i l e s  a t  l o c a t i o n  
shown on the drawings o r  a s  d i r e c t e d  by the Cons t ruc t ion  
Engineer. 

C. Spreading: Spread t o p s o i l  on a l l  newly graded a r e a s  not  
occupied by structures, pavement, r i p  rap ,  o r  o t h e r  
cons t ruc t ion .  Obtain t o p s o i l  from s t o c k p i l e s  and spread i n  4 
inch thick l a y e r s  i n  accordance w i t h  Sec t ion  on Seeding, 
Paragraph 3.02 ,  unless o therwise  directed o r  shown on the p lans .  
Finished t o p s o i l e d  a r e a s  a r e  t o  be graded and s u i t a b l e  f o r  
sowing and proper  maintenance o f  g r a s s .  S t o c k p i l e  a r e a s  a r e  t o  
be dressed up smooth a f t e r  t o p s o i l  i s  spread .  

3.04 EXCAVATION 

A. Excavating: Excavate the a r e a s  des igna ted  on the drawings t o  
the e l e v a t i o n s  o f  depths shown o r  a s  indicated by the 
Cont rac tor .  Sui t a b l  e mater i  a1 s from excavat ion  a r e  t o  be spread 
and compacted w i t h i n  the a rea  t o  be covered by the c l a y  l iner .  
When excavat ion has reached requi  red  subgrade el e v a t  i on, no t  i f y  
the Operator  who will make an in spec t ion  of cond i t ions .  If 
unsui tabl e s u r f a c e  mater i  a1 s are encountered a t  requi  red 
subgrade el e v a t  i ons,  c a r r y  excavat ion deeper  and rep1 ace 
excavated material as d i r e c t e d  by the Opera tor .  Removal o f  
u n s u i t a b l e  ma te r i a l  and i t s  replacement a s  directed will be paid 
on basis o f  c o n t r a c t  cond i t ions  r e l a t i v e  t o  changes i n  work. 

B. Dewatering: Reference i s  made t o  Sec t ion  on Dewatering f o r  
Excavation f o r  dewater ing requirements .  
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C. S tockp i l ing :  Stockpi le  su i tab le  excavated mater ia ls  i n  areas 

designated on the plans o r  d i rec ted  by the  Contractor.  The 
Contractor i s  responsible f o r  a safe excavation f o r  t he  
p ro tec t i on  o f  the workmen and work. The s tockp i led  mater ia ls  
are t o  be no grea ter  than 4 f e e t  i n  he igh t  unless approved by 
the Contractor and are no t  t o  obs t ruc t  proper drainage o f  t he  
area. 

3.05 FILLS 

A. Preparatory Work 

1. P r i o r  t o  f i l l  const ruct ion,  c l e a r i n g  and grubbing i s  t o  be 
completed as spec i f ied  i n  t h i s  sect ion.  

2. A l l  stump holes, c a v i t i e s  and other  i r r e g u l a r i t i e s  
r e s u l t i n g  from the c lea r ing  and grubbing operat ion w i t h i n  
the  f i l l  const ruct ion are t o  be b a c k f i l l e d  w i t h  su i tab le  
mater ia l  and compacted t o  the  spec i f i ed  dens i ty  f o r  the  
f i l l .  Holes may be enlarged t o  permi t  use o f  compaction 
equipment. 

3.  Areas t o  be occupied by f i l l  are t o  be proo f  r o l l e d  w i t h  
heavi ly- loaded pneumatic- t i red equipment, such as a loaded 
dump t ruck.  Any unstable areas detected by p r o o f - r o l l  i n g  
operat ions outs ide the  l i m i t s  o f  t he  c l a y  l i n e r  s h a l l  be 
undercut t o  s tab le  ground and replaced w i t h  engineered 
f i l l .  The dens i ty  and moisture content o f  the  s o i l  
under ly ing the  6 inch compacted l a y e r  i s  t o  be a l te red  as 
necessary t o  ob ta in  the  spec i f i ed  dens i ty  o f  the f i l l  
foundation. Side di tches, as shown on the  drawings o r  as 
d i rec ted  by the  Construct ion Engineer, are t o  be 
constructed p r i o r  t o  f i l l  const ruct ion.  
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4. Dewatering system is to be maintained as directed by the 

Contractor and will comply with the requirements of Section 
on Dewatering for Excavations. 

B. Placement of Fill Material 

1. In fill construction, the material shall be deposited and 
spread in successive uniform approximately horizontal 
layers of not more than 8 inch depth loose measurement for 
the full width of the required cross section. It shall be 
placed so that during construction the center of the fill 
shall be kept higher than the edges. Sandy or rocky 
material encountered shall be spread in full width layers 
to form drainage planes from the center through the edge 
of embankments, except that rocky material larger than 6 
inches in size shall not be used in fill. Care shall be 
taken to avoid pockets of open graded material surrounded 
by tight or more impervious material. Each layer of fill 
shall be rolled and compacted to the specified density. 
Successive trips of compaction equipment shall be finished 
true and straight, in conformity with lines and grades as 
shown with true and even surfaces. Fill shall be 
constructed of approved materi a1 s. Moisture content of 
soils shall be maintained within the percentage of optimum 
moisture content specified in this section. During periods 
of dry weather, the Subcontractor shall water material to 
provide sufficient moisture for compaction. Water required 
to provide sufficient moisture will not be measured for 
direct payment. Materials containing excessive moisture 
will not be measured for direct payment. Materials 
containing excessive moisture shall be permitted to dry out 
to the proper moisture content before compaction is 
attempted. Borrow areas shall be drained and otherwise 
properly operated to assist in achieving this objective. 
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257 
-: -- ~ 2. I f  the  top l a y e r  o f  f i l l  ma te r ia l  i s  too sandy t o  remain 
*. . _ .  -- -2 compacted dur ing the  r o l l i n g  operations, t he  dens i t y  t e s t s  

-* w i l l  be run on t h a t  l aye r .  Should the  dens i t y  o f  t he  
preceding l a y e r  f a i l  t o  meet requirements, i t  s h a l l  be 
brought t o  the  requi red minimum by f u r t h e r  r o l l i n g  o r  
removed before deposi t ing another 1 ayer. 

- -  :.-- 

C. Completed Work: The Subcontractor s h a l l  be responsible u n t i  1 
f i n a l  acceptance f o r  maintaining the  s t a b i l i t y  o f  a l l  f i l l s  made 
under the  contract  and s h a l l  bear the  expense o f  rep lac ing  any 
po r t i ons  which, i n  the  opin ion o f t h e  Construct ion Engineer have 
become displaced due t o  carelessness o r  negligence on the  p a r t  
o f  t he  Subcontractor, i nc lud ing  f a i l u r e  t o  proper ly  r o u t e  o r  
conta in  surface water r u n o f f .  Damage t o  embankments from 
na tu ra l  causes and through no f a u l t  o r  negligence o f  t he  
Subcontractor w i l l  be replaced and paid f o r  a t  t he  con t rac t  u n i t  
pr ice.  S p e c i f i c a l l y  excluded from e x t r a  payment i s  replacement 
o f  slope mater ia l  washed away by natura l  r a i n f a l l  o r  runo f f ,  
which s h a l l  be a t  t he  expense o f  t he  Subcontractor. 

3.06 SOIL COMPACTION CONTROL 

A. Compaction Requirements: The percent compaction o f  maximum d r y  
densi ty  as spec i f i ed  herein, and requi red f o r  f i l l  and 
embankment areas w i t h i n  the  scope o f  the p ro jec t ,  unless 
otherwise def ined i n  other  sections, are as fo l lows:  

.- 

1. General f i l l  areas are located under roads, ra i l r oads ,  
bu i ld ings,  o r  o ther  s t ructures,  95 percent compaction, w i t h  
reference t o  standard proctor .  

2. F i l l  sect ions requi red f o r  const ruct ion o f  roads, 95 
percent compaction, w i t h  reference t o  standard p roc to r .  
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257 
Backf i 11 for underground u t i  1 i t i e s  not f a1 1 i ng under roads, 
ra i  1 roads, o r  s t ructures ,  i ncl udi ng e lec t r ica l  conduit and 
duct banks, sewers, and general p i p i n g ,  95 percent 
compaction, w i t h  reference t o  standard proctor. 

Backfill for  underground u t i l i t i e s ,  as l i s t e d  above, b u t  
f a l l i ng  under roads, ra i l roads o r  s t ructures ,  95 percent 
compaction, w i t h  reference t o  standard proctor. 

F i l l  or embankment sections for the retention of l i q u i d s ,  
such as dams o r  dikes, 95 percent compaction, w i t h  
reference t o  standard proctor. 

Backfill f o r  retaining walls, 95 percent compaction, w i t h  
reference t o  standard proctor. 

Materi a1 1 ocated under cl ay 1 iner  90 percent compact i on, 
w i t h  reference t o  standard proctor. 

Moisture Content: In addition, a l l  f i l l  material i s  t o  be 
w i t h i n  4 percent of optimum moisture content when placed 
on the f i l l  and i s  t o  be placed i n  6 inch l i f t s  unless 
directed otherwise i n  wr i t i ng  from the Contractor. 

B.  Compaction Results 

1. The s o i l s  technician is  t o  advise the Construction Engineer 
immediately of any compaction t e s t s  f a i l i ng  t o  meet the 
specified minimum requirements. The Construction Engineer 
will inform the soils technician of any re tes t ing  required. 
Formal reports of a l l  t e s t  r e su l t s  will be submitted. 
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2. The s o i l s  technic ian i s  t o  advise the  Subcontractor 's 

superintendent immediately o f  any compaction t e s t s  f a i l i n g  
t o  meet the  spec i f i ed  minimum requirements. No add i t iona l  
l i f t  i s  t o  be placed on a l i f t  w i t h  any p o r t i o n  f a i l i n g .  

3.07 FINISHED GRADING 

A. Preparatory Work: P r i o r  t o  f i n i s h  grading o f  the  area, a l l  back 
f i l l i n g  sha l l  be completed. Any washouts o r  o ther  s i m i l a r  
i r regu l  a r i  t i es are t o  be corrected. 

B. F in i sh  Grading: A l l  exposed ear th  surfaces and roadway 
subgrades are t o  be f l u s h  graded t o  w i t h i n  - tO.10 f o o t  o f  
t heo re t i ca l  grade. F in i sh  f o r  grading slopes s h a l l  be t h a t  
degree o r d i n a r i l y  obta inable f o r  e i t h e r  b l  ade-grade o r  scraper 
operations, o r  t h a t  obta inable by hand shovel operat ions.  When 
d i rec ted  o r  noted, the  accuracy o f  f i n i s h  obtained by using 
templates and s t r i n g l i n e  o r  hand rak ing  methods i s  requ i red  i n  
case of shoulders, gu t te rs ,  and s i m i l a r  areas. A l l  d i t ches  are 
t o  be f i n i shed  so they d r a i n  read i l y .  

C. Protect ion:  Maintain the  f i n i s h  grades u n t i l  f i n a l l y  accepted. 
Repairs requi red r e s u l t i n g  from negligence i s  a t  the 
Subcontractor 's expense. 

3.08 SEEDING 

A. For l i m i t s  on seeding, see Sect ion on Seeding. 

3.09 DISPOSAL OF EARTHWORK DEBRIS 

A. Disposal o f  Earthwork Debr is 

I. No burning on s i t e  w i l l  be allowed. 
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2. The Subcontractor will deposit noncombustible materials, 
including, but not limited to, rock, much, and metals, in 
designated disposal area as directed by the Construction 
Engineer. 

B. Disposal of Surplus Material 

1. Dispose of all surplus material as directed by the 
Contractor. The Subcontractor will either utilize or 
contain all surplus material on site as directed by the 
Contractor. Upon written approval, use surplus material 
to uniformly widen embankments, and flatten slopes, or 
deposit as directed by the Construction Engineer. Natural 
drainage will be maintained or improved as directed to 
protect adjacent facilities. 

3.10 PROTECTION OF UTILITIES 

A. Protect all existing service lines and related structures 
encountered in the excavation work. Where such lines and 
structures have been undermined due to the excavation work, the 
subcontractor shall provide suitable supports. If uti1 ities 
shown on the drawings are damaged, the Subcontractor shall 
repair such lines and structures or arrange for their repair 
with the proper authorities or companies, without additional 
cost to the Operator. 

If utilities not shown on the drawings are encountered, the 
Subcontractor will provide suitable support and notify the 
Operator. The Subcontractor shall repair or arrange for the 
repair of such utilities if authorized by the Project Engineer 
at Operator's expense and as an amendment to the contract based 
on contract conditions. 
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B. Existing utilities which are to remain and are shown on 

drawings or the location of which is made known to 
Subcontractor prior to excavation, shall be protected. 

the 
the 

C. Report any uncharted or incorrectly charted lines or utilities 
to the Construction Engineer for further direction. 
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GRADING AND COMPACTING PIT SURFACE 257 
c 

- _  - 
PART 1: -1- GENERAL 

_. - -- . 

1.01 SCOPE 

A. Grading 

1. The General Contractor shall furnish all 1 abor, material, 
and equipment to prepare the Pit No. 4 surface within the 
limits of the clay cover, including hauling, grading, 
compacting, removal of surface water runoff, and all 
necessary incidental items as detailed or required to 
complete the work, all in accordance with the Contract 
Drawings and Specifications. 

B. Clay Compaction 

1. The General Contractor shall furnish all labor, material 
and equipment to construct a two (2) foot thick clay liner 
over Pit No. 4, including hauling, discing, compacting, 
removal of surface water runoff, removal of all previously 
placed material unsuitable due to weather conditions or 
construction disturbance, final grading and sealing, and 
all necessary and incidental items as detailed or required 
to complete the compacted clay cover, all in accordance 
with the Contract Drawings and Specifications. 

PART 2 - PRODUCTS 

2.01 CLAY CAP SOIL 

A. The soil to be used for construction of the clay cap shall be 
provided by the Subcontractor. The permeability of the soil 
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shall be the controlling criteria for approval of 29% th orrow 
soil. The subcontractor is responsible for locating the borrow 
source, obtaining samples for testing, obtaining test results 
by an approved geotechnical laboratory, and submitting test 
results to the Construction Engineer for approval. The 
geotechnical engineer shall determine by prel iminary testing 
the suitability of borrow site soils for the clay liner prior 
to performing permeability tests. Permeability testing will be 
performed on at least two of the borrow sources. The 
Construction Engineer shall approve the borrow soil prior to its 
transport to the site. 

B. The Subcontractor shall obtain two samples of  each soil type at 
each proposed borrow site. The potent i a1 borrow materi a1 s shall 
be free of  roots, sharp objects, debris and other deleterious 
matter. Each soil type shall be tested to identify the 
fol 1 owing properties : 

1. Maximum Dry Density ASTM 0698 

2. In-pl ace Moisture Content 

3. Grain Size Distribution 

4. Attenberg -Limits 

5. Unified Soil Classification 

6. Permeabi 1 i ty (Fa1 1 i ng Head) 

C. Soil approved for construction of the clay cap must have a 
coefficient of permeability of 1 x cm/sec or less. The 
laboratory test program will determine the percentage of maximum 
dry density required for compaction in the field to obtain the 
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requ i red  permeabi 1 i t y  r e s u l t s  . 257 

D. The fo l l ow ing  are gu ide l ine  s o i l  p rope r t i es  f o r  i n i t i a l  
i d e n t i f i c a t i o n  o f  po ten t i a l  borrow mater ia ls :  

1. L i q u i d  L imi t ,  40 Percent 

2. P l a s t i c i t y  Index, 10 Percent 

3 .  Minus 200 Sieve Port ion,  70 Percent 

E. The Subcontractor sha l l  a l low s u f f i c i e n t  t ime f o r  i d e n t i f i c a t i o n  
and approval o f  the  borrow source p r i o r  t o  i n i t i a t i o n  o f  
earthwork operations. 

PART 3 - EXECUTION 

3.01 STRIPPING AND SPREADING OF SUITABLE MATERIAL FOR CLAY LINER BASE 

A. S t r ipp ing :  There sha l l  be no s t r i p p i n g  o r  removal o f  mater ia l  
w i t h i n  o r  under the l i m i t s  o f  the c l a y  cover except as d i rec ted  
by the  Contractor and approved by the  Pro jec t  Engineer. Outside 
the  area o f  t he  c l a y  cover and w i t h i n  the  l i m i t s  o f  earthwork 
f o r  the  drainage channel and new berm, the  area s h a l l  be 
s t r ipped o f  e x i s t i n g  debr is  such as vegetat ion and r o o t  mats. 
A l l  s t r i p p i n g  work w i t h i n  the  boundary o f  the  c l a y  cover w i l l  
r equ i re  a Radiat ion Work Permit which w i l l  be obtained through 
the Contractor.  

. B. Spreading: The su i tab le  f i l l  mater ia l  s h a l l  be placed i n  6 inch 
compacted l aye rs  f o r  the  c l a y  l i n e r  base. The surface o f  each 
l i f t  s h a l l  be proo f  r o l l e d  t o  achieve proper compaction i n  
accordance w i t h  dens i ty  t e s t  resu l t s .  The f i n i s h  grade o f  the  
c lay  l i n e r  base sha l l  be 2 f e e t  below the  f i n a l  c l a y  cover 
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257 
grade. 

C .  F i l l :  Fi l l  shall then be placed i n  depressed o r  unstable areas 
ident i f ied by the proper rol l ing or  as  needed t o  achieve i n i t i a l  
grades. The f i l l  of sui table  material shall  be approved by the 
Construction Engineer. Lif ts  will be placed in 6 inch compacted 
layers for the clay l i ne r  base f i l l  material. Each l i f t  shall  
be compacted t o  a minimum of 95 percent Standard Proctor 
Density, ASTM 0698 as s ta ted before. A l l  remaining f i l l  
material (aside from project cut material)  used for  the clay 
l i n e r  base will be taken from soi l  stockpiles located on the 
FMPC s i t e .  The maximum haul distance will be 3.5 miles round 
t r i p .  The Subcontractor will be responsible for  hauling a l l  
f i l l  material. Any cavi t ies  ident i f ied by proof rol l ing will 
be f i l l e d  with granular material (e i ther  sand or gravel) by the 
Subcontractor a t  the Operator’s expense as an amendment t o  the 
contract based on contract conditions. 

D. Drainage: The Subcontractor shall maintain the surface of Pi t  
No. 4 t o  provide posit ive drainage of surface water. On days 
tha t  the clay l i n e r  i s  being constructed, seal the surface of 
the p i t  with a f l a t  wheel r o l l e r  a t  the end of the working day 
i f  precipitation i s  anticipated. This determination shall  be 
made by the Contractor who will telephone the Operator’s 
Emergency Operations Center a t  3:OO p.m. I f  the Emergency 
Operations Center predicts a 30 percent or greater  change of 
precipitation on the following day, the p i t  shall  be sealed with 
a f l a t  wheel ro l l e r .  
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3.02 PIT SURFACE COMPACTION 257 

A. Preparatory Work 

1. After the placement of the pit fill material, the 
Subcontractor shall construct a test strip using the 
compaction equipment to be used for construction of the 
clay liner. The purpose of the test fill is to determine 
the capability of the equipment to achieve compaction. For 
rollers used in general compaction of clay liners, the test 
fill shall be at least two times the width of the compactor 
and sufficient length for the compactor to achieve normal 
operating speeds. For clay used as backfill of FML 
Trenches, either tampers or pl ate compactors shall cover 
at least 9 times the area of the equipment’s compacting 
surface. All test fills shall be construed within the 
limits of the Pit No. 4 cover and will be incorporated into 
the clay liner. The Subcontractor will follow the 
guidelines in Section on Grading and Compacting Pit 
Surface, Paragraph 2.01 to determine the number of passes 
(for rollers) and the number of blows (for tampers or plate 
compactors) required to achieve compaction. 

’ 

Density testing shall be performed to determine that 
compaction of the test strip meets the density requirement 
to achieve a permeability of 1 x lo-’ cm/sec or less as 
stated in paragraph 2.01C, of this section. The 
subcontractor is responsible for obtaining samples and test 
as specified in paragraph 2.01A of this section. 

B.  Compaction 

1. Lift compaction shall be performed with an appropriately 
heavy, properly ball asted, penetrati ng-foot compactor 
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257 
meeting U.S. Bureau of Reclamation of U.S. Army Corps of 
Engineers standards. Smooth wheeled compactors will not 

be subject to approval by the Construction Engineer. 

- - be allowed for 1 ift compaction. Compaction equipment shall 
--.- - 

. _  
- 2. The cover soil shall be spread in near horizontal lifts of 

no greater than 6 inch compacted thickness. Rock 
fragments, cobbles and boulders allowed in the compacted 
clay cover shall not exceed 3 inches in any dimension. 

3. Each lift of soil shall be compacted with at least the 
minimum number of compactor passes establ i shed with the 
test fill to achieve the minimum acceptable percent of 
maximum dry density determined in the laboratory test 
program. 

4. The Subcontractor shall be responsible for preparing the 
materials for the compacted clay cover, including but not 
limited to, drying or wetting of the soil necessary to 
achieve the compaction criteria determined in the 
laboratory test program. Frozen particles will not be 
permitted in the fill nor shall fill be placed on frozen 
ground. No earthwork will be permitted unless ambient air 
temperature is 2OoF or greater as determined at the Operator 
Emergency Operations Center. 

5. Moisture content of the soil at the time of compaction 
shall range within - t3 percent of optimum moisture 
determined by ASTM D698. If wetting of the soil is 
required, only clean water obtained from the FMPC 
Production Facilities or brought from offsite may be used. 

6.  Any compacted soil liner surface which is smooth or has a 
moisture content more than 3 percent wet or dry of optimum 
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257 
moisture, as defined by ASTM D698, shall be scarified to 
a depth of 1 to 2 inches and brought to a proper moisture 
content prior to placement of a subsequent lift. 

7. Construction Qual i ty Assurance (CQA) service shall be 
provided by an independent geotechnical consulting company 
provided by the Contractor. The frequency of the field 
compaction tests shall -be determined by the Construction 
Engineer. The Subcontractor shall cooperate with the 
geotechnical representative when compaction or other 
required tests are taken and make adjustments, as required, 
in the filling and compacting operations to meet the 
compaction specifications. If compaction test results do 
not meet the above specified requirements, the 
Subcontractor shall add water or dry the material , as may 
be necessary, and continue compaction to achieve these 
requirements at his own expense, or remove and replace the 
materials to achieve the compaction requirements, at his 
own expense. 

8 .  The surface to be lined with flexible membrane liner (FML) 
shall be free of all roots, sharp objects, or debris. Such 
materials shall be removed from the soil liner surface 
prior to FML installation. The Subcontractor shall walk 
the clay liner surface, visually inspect for such 
materials, and remove them by hand just prior to liner 
installation. Embedded, non-protruding smooth rocks or 
stones may remain in place on the soil liner surface, 
unless otherwise directed by the Construction Engineer. 
The subgrade surface shall provide a firm, unyielding 
foundation for the geomembrane with no sudden or abrupt 
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changes or breaks in grade. No standing water or excessive 
moisture shall be allowed. The soil surfaces to be lined 
with FML shall be rolled and sealed with a smooth drum 
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compactor wherever practical . 257 

9. The Subcontractor shall work in a cooperative fashion in 
coordinating the final surface preparation with the FML 
Contractor. 

.lo. At the completion of the placement of the clay liner, a 17- 
day waiting period for pit settling will be allowed. 
During this time, no work will be performed and no vehicles 
will be allowed on the pit. The Operator reserves the 
right for the Project Engineer to waiver or reduce the time 
duration of this requirement. The Subcontractor is to make 
final surface grading at the end of the 17-day waiting 
period. Soil borings o f  Pit #4 are to accompany the 
construction specifications. The Subcontractor is 
responsible for using the soil boring data to determine 
anticipated pit settling. The Subcontractor is responsible 
for additional fill material needed due to pit settling. 
Excavation of the clay liner for FML trenching will not be 
allowed until after the final surface grading has been 
completed following the 17-day waiting period. 

11. The Subcontractor shall maintain the surface of the 
compacted soil liner until installation of the FML is 
complete. Temporary covering of the compacted clay cover 
may be required until installation of the FML. Surfaces 
not properly maintained shall be repaired by the 
Subcontractor at no additional cost to the Operator. A 
suitable surface for FML construction shall be a surface 
at the specified compaction and at a moisture content no 
more than 23 percent wet or dry of optimum moisture, as 
defined by ASTM D698. 

END OF SECTION 
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TRENCHING AND BACKFILL 

PART 1 - GENERAL 

1.01 QUALITY ASSURANCE 

A. the q u a n t i t y  and l o c a t i o n  o f  t e s t i n g  s h a l l  be determined by the 
s o i l s  technicians. The Subcont rac tor  s h a l l  coopera te  t o  the 
fullest  extent w i t h  the s o i l s  t e c h n i c i a n s .  

PART 2 - PRODUCTS 

A. Ma te r i a l s  f o r  b a c k f i l l  (which s h a l l  i nc lude  b a c k f i l l  under 
loaded a r e a s  up t o  not  less than 1 foot  above buried p ipe )  shall 
be free from d e b r i s ,  o rgan ic  m a t e r i a l s ,  stumps, f rozen  
m a t e r i a l s ,  stones over  3 inches i n  any d i r e c t i o n  o r  o t h e r  
undes i r ab le  ma te r i a l .  Also, b a c k f i l l  m a t e r i a l s  s h a l l  be c l e a n  
and shall con ta in  no more t h a n  15 percent o f  p a r t i c l e s  pass ing  
the No. 200 sieve, determined i n  accordance w i t h  ASTM D1140. 

PART 3 - EXECUTION 

3.01 SPECIAL SAFETY REQUIREMENTS 

A. A t  the end o f  each work day, trenches breaching v e h i c u l a r  
pathways t h a t  are no t  b a c k f i l l e d  shall be bar r icaded  and marked 
w i t h  warning l i g h t s .  Temporary b r idges  and c r o s s i n g s  s h a l l  be 
provided and maintained by the Subcont rac tor ,  where they  a r e  
r equ i r ed  t o  maintain traffic.  Materials obta ined  from 
excavat ion  shall not  be p i l e d  closer t h a n  4 feet t o  the edge of  
the excavat ion.  Along streets and roads  excavated ma te r i a l  
shall be kept  clear o f  any t r a v e l e d  way. 
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B. The Subcontractor shall locate all existing underground 

structures and utilities, shown on the drawings or made known 
to Subcontractor during construction, by hand digging and 
exposing the structure or utility for the full width of the new 
trench. Each utility exposed shall be fully protected and 
-supported during construction. An FMPC construction 
excavation/penetration permit shall be obtained from the 
contractor prior to excavation of known uti1 ities. 

Special care shall be taken when backfilling around existing 
utilities. Any damage caused to existing utilities during 
backfilling operations shall be promptly repaired at no cost to 
the Operator. All temporary protective and support systems 
installed on existing utilities shall remain in place until they 
can be supported and protected by the trench backfill. All 
workmen shall be out of the trench in the areas where backfill 
material is being placed in the trench by clamshell buckets or 
backhoes. Under no circumstances is backfill material to be 
transported to the trench over workmen. When powered impact 
type tamping equipment is being used, all workmen in proximity 
to the work shall wear metal foot protectors in footwear. 
Nothing contained herein re1 ieves the Subcontractor of his 
responsibility to provide safe working conditions for the 
workmen in the area of construction. 

3.02 EXCAVATION 

A.  General Excavation: Excavation for trenches to receive pipe 
shall be for the proper installation o f  the utility and shall 
be at the lines and grades shown on the drawings. Trench walls 
shall be maintained as nearly vertical as possible to an 
elevation 1 foot above the top of the utility, not to exceed a 
vertical height o f  4 feet above the bottom of the trench. Any 
trench exceeding a height of 4 feet shall be sloped, benched, 
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257 
or sheeted and shored materials suitable for backfill shall be 
piled in an orderly manner, a sufficient distance from the banks 

* - ?  o f  the trench to avoid overloading and prevent slides or cave- 
-+- ins, No benching of trench excavations shall be permitted. 

B. If suitable bearing for the pipe is not encountered at the depth 
indicated for trench bottom due to wet or unstable material, 
such material shall be excavated to depth required and refilled 
and compacted to proper grade with coarse sand, fine gravel, or 
other sui table approved material. 

C. Excavation shall be open cut and the width of the trench 1 foot 
above the top o f  the pipe shall be such that the clear space 
between the barrel of the pipe and trench wall shall not exceed 
8 inches on either side of the pipe. The width of the trench 
above that level shall be as wide as necessary for sheeting and 
bracing and the proper performance of the work. 

D. Bedding: The bottoms of trenches shall be shaped in undisturbed 
soil and bedded with compacted granular material as directed by 
the Contractor. 

3.03 BACKFILL 

A. General : Backf i 1 1  i ng operations shall not proceed unt i 1 a1 1 
necessary tests, inspections or observations have been performed 
as required by the applicable utility specification, or unless 

. directed by the Construction Engineer. All debris, rocks, 
broken concrete, formwork, etc., shall be removed from the 
trench and backfill material prior to the start of backfilling 
operations. Backfill shall be placed in uniform 6-inch layers, 
loose measure, and compacted the full width of the trench to 95 
percent of maximum dry density as determined by ASTM 
Specification D1557, Modified Proctor. In addition, all 
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b a c k f i l l  mater ia ls  s h a l l  be w i t h i n  +4 percent o f  optimum 
moisture content when placed i n  the  trench. This  procedure s h a l l  
be c a r r i e d  out  f o r  t he  f u l l  he ight  o f  t he  u t i l i t y  p lus  one f o o t  
above the  u t i l i t y .  A l l  b a c k f i l l  mater ia l  s h a l l  be f r e e  o f  much, 
rock, organic mater ia l  , broken concrete o r  o ther  debr is .  

B. P lac ing B a c k f i l l  Mater ia l :  B a c k f i l l  mater ia l  s h a l l  be placed 
i n  the  t rench i n  suth a manner so as no t  t o  d i s t u r b  the  
alignment o f  the  u t i l i t y .  Under no circumstances i s  a bu l ldozer  
o r  o ther  equipment t o  be allowed t o  push f i l l  mater ia l  i n t o  the  
trench. The mater ia l  s h a l l  no t  be dropped on the  pipe, but  
placed i n  a manner as t o  a l low the  p ipe t o  remain i n  place and 
t o  a l low f o r  t he  uniform spreading and compaction o f  the  
mater ia l .  Mater ia l  s h a l l  be placed on both sides o f  t he  u t i l i t y  
so t h a t  the  b a c k f i l l  w i l l  have the  same e leva t i on  on each s ide 
d u r i  ng compaction operat ions . 

C. B a c k f i l l  Above the  U t i l i t y :  A f t e r  the  b a c k f i l l  has reached an 
e leva t ion  one f o o t  above the  top  of t he  p ipe  the  b a c k f i l l  
mater ia l  s h a l l  be placed i n  uni form 8- inch layers,  loose measure 
and compacted as spec i f i ed  above f o r  the  remaining depth o f  the  
trench. 

3.04 DEWATERING 

A. Reference 
dewatering 

s made t o  Sect 
requirements. 

on on Dewatering f o r  Excavations f o r  
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DEWATERING FOR EXCAVATIONS 257 

PART 1 - GENERAL 

1.01 EQUIPMENT 

A. Equipment used t o  accomplish the  work s h a l l  comply w i t h  
requirements o f  Sect ion on General Provis ions.  

PART 2 - PRODUCTS 

Not Appl i cab1 e 

PART 3 - EXECUTION 

3.01  SYSTEM 

A. t he  Subcontractor s h a l l  be responsible f o r  i n s t a l l i n g ,  
maintaining, operating, and removing the  dewatering system as 

necessary i n  performance o f  the  work spec i f i ed  here in  and as 
r e l a t e d  t o  o ther  sect ions o f  t he  spec i f i ca t ions ,  and as shown 
on the  plans. I f  we l l -po in t  system i s  used, Subcontractor s h a l l  
submit p lans f o r  review. 

3 .02  OPERATION 

A. An adequate dewater system s h a l l  be employed a t  excavations for 
s t ruc tures  and p ipe  work and other  excavations. The system s h a l l  
be capable o f  removing any water t h a t  accumulates i n  the  
excavation and mainta in ing the  excavation i n  a dry cond i t ion  
wh i le  cons t ruc t ion  i s  i n  progress. The area excavated a t  any 
one t ime s h a l l  be l i m i t e d  t o  t h a t  which can be proper ly  
dewatered by the  equipment o r  system i n  use. Slope the  surface 
o f  the  ground away from the  excavation, o r  prov ide berms o r  
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piping t o  prevent  surface water from e n t e r i n g  the excavation. 
Continue t o  o p e r a t e  system u n t i l  b a c k f i l l i n g  of the structure 
o r  pipe system i s  complete o r  a s  d i r e c t e d  by the Cons t ruc t ion  
Engineer. 

3.03 DISPOSAL OF WATER 

A. Water t o  be disposed from dewatering w i t h i n  the limits of  the 
centerline of the e x i s t i n g  berm a s  de f ined  on Drawing C002, 
shall be c o l l e c t e d  i n  the e x i s t i n g  sump l o c a t e d  i n  the 
southwest co rne r  o f  P i t  No. 4 .  This water will be sampled by 
Operator  personnel and then pumped by the Subcont rac tor  t o  
holding tanks  f o r  temporary s to rage .  The Subcont rac tor  s h a l l  
purchase s i x  850 g a l l o n  polyethylene bulk s t o r a g e  tanks (Chem- 
Tainer  I n d u s t r i e s ,  Inc. ;  VA S e r i e s  o r  approved equal )  w i t h  
f langed d r a i n  and valve, and s h o r t  d ra inage  hose (>lo feet i n  
l eng th ) .  These tanks are t o  become the p rope r ty  o f  the Operator  
and will not  be removed from s i t e  without  written approval from 
the P r o j e c t  Engineer.  These tanks  a r e  t o  be used f o r  dewater ing 
only.  The Subcont rac tor  shall  be r e spons ib l e  f o r  supplying a 
power source  f o r  ope ra t ing  the dewatering pump (220V, 8.2 amp). 
I f  the a n a l y s i s  proves t h a t  the water  i s  nonhazardous, the water  
shall be d ischarged  i n t o  Waste Pi t  No. 6. If the water  proves 
hazardous, i t  shall be placed i n t o  s t o r a g e  containers provided 
by the Operator  and removed from the work s i t e  by the Operator .  
The Operator will supply the dewatering pump and dewatering 
hose. Lab a n a l y s i s  should take about one day. 

B. Water t o  be d isposed  from dewatering o p e r a t i o n s  o u t s i d e  the 
limits of the c e n t e r l i n e  of  the e x i s t i n g  berm s h a l l  be allowed 
t o  d r a i n  i n  a manner t h a t  i s  natural t o  the area. 

END OF SECTION 
I15 
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STORM SEWER SYSTEM 
257 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Provide storm sewer system as shown on the Drawings and 
specified herein, including but not necessarily. limited to the 
fol 1 owing : 

1. 

2. Excavating, trenching, pumping and backfilling. 

3. Culverts and headwalls. 

4. 

Complete on-site storm sewer system. 

Restoration of damaged construction and 1 andscapi ng . 

1.02 QUALITY ASSURANCE 

A. Comply with all codes 1 aws ordi nances and regul at i ons of 
governmental authorities. 

B. Provide protection for all persons and property in accordance 
with ANSI/NFPA 241, Building Construction and Demo1 ition 
Operations. 

1.03 EXAMINATION OF SITE AND RECORDS 

A. The Subcontractor shall examine the site and Plant Drawings 
avail able through the Operator to determine the conditions under 
which the work will be performed. 
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257 
1.04 PROTECTION OF UTILITIES 

&;- Protect  a l l  e x i s t i n g  serv ice l i n e s  and r e l a t e d  s t ruc tu res  
-kLt encountered i n  the excavation work. Where such l i n e s  and 
._ - . 

s t ruc tu res  have been undermined due t o  the  excavation work, t he  
Subcontractor s h a l l  provide s u i t a b l e  supports. I f  u t i 1  i t i e s  
shown on the  drawings - a r e  damaged, r e p a i r  such l i n e s  and 
s t ruc tu res  o r  arrange f o r  t h e i r .  r e p a i r  w i t h  the  proper 
a u t h o r i t i e s  o r  companies, wi thout  add i t i ona l  cost  t o  the  
Operator. 

I f  u t i l i t i e s  no t  shown on the  drawings are encountered, t he  
Subcontractor w i l l  provide su i  t a b l e  support, and n o t i f y  t he  
Operator. The Subcontractor s h a l l  r e p a i r  o r  arrange f o r  t he  
r e p a i r  o f  such u t i l i t i e s  i f  author ized by the  P ro jec t  Engineer 
a t  t he  Operator's expense and as an amendment t o  the con t rac t  
based on con t rac t  condi t ions.  

B. E x i s t i n g  u t i l i t i e s  which are t o  remain and are shown on the  
drawings o r  t he  l o c a t i o n  o f  which i s  made known t o  the  
Subcontractor p r i o r  t o  excavation, s h a l l  be protected. 

C. Report any uncharted o r  i n c o r r e c t l y  charted l i n e s  t o  the  
Construct ion Engineer f o r  f u r t h e r  d i r e c t i o n .  

D. Any e x i s t i n g  u t i l i t y ,  t o  be abandoned, s h a l l  be disconnected and 
sealed before machi ne excavation. 

1.05 PROTECTION OF WORK 

A. Trenches s h a l l  be kept f r e e  o f  water u n t i l  j o i n t s  have set. Any 
sect ion found t o  have de fec t i ve  o r  damaged j o i n t s  s h a l l  be 
removed and replaced a t  no add i t i ona l  cost  t o  Operator. 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

257 

A. Fi l l  under existing roadways shall be granular material as 
. defined by ODOT. Other f i l l  shall be as stated here. Repairs 

t o  roadways shall be performed so tha t  new roadway sections 
match existing roadway sections i n  terms of material thickness 
and type. 

8. Reinforced Concrete Pipe 

1. Reinforced concrete sewer pipe used i n  culverts shall be 
Class 111, Wall 8, ASTM C76, with bell and sp igo t  j o in t s  
or j o in t s  for c i rcular  concrete sewer culvert pipe, us ing  
f lexible ,  watertight, rubber gaskets per ASTM C443. 

C.  Mortar: One pa r t  portland cement complying w i t h  ASTM C150, Type 
I ,  t o  two parts f ine sand mixed only with suff ic ient  water t o  
make a workable mixture. 

D. Concrete: All concrete cast-in-place shall have a compressive 
strength o f  not  l ess  than 3,000 pounds/square inch a f t e r  28 days 
and shall contain not l ess  than 4 - 6 percent a i r  entrainment. 
Concrete shall comply with ACI 318. 

E. Grout: Non-catal ized metal1 i c  grout "EUCO Hi-Mod" (Eucl id 
Chemical Company) ; "Embeco 636 Grout'' (Master Builders) ; 
"Supreme Plus Grout" (Gifford Hill & Company, Inc.). 
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PART 3 - EXECUTION 257 
3.01 EXCAVATION 

A. General Excavation: Excavation for trenches t o  r e c e i v e  p i p e  
s h a l l  be f o r  the proper  ins ta l la t ion  o f  the u t i l i t y  and s h a l l  
be a t  the l ines and grades  shown on the drawings. Trench w a l l s  
s h a l l  be maintained a s  n e a r l y  v e r t i c a l  a s  p o s s i b l e  t o  an 
e l e v a t i o n  1 f o o t  above the t o p  o f  the u t i l i t y ,  no t  t o  exceed a 
v e r t i c a l  he igh t  of  4 feet  above the bottom o f  the trench. Any 
trench exceeding a he ight  of 4 feet s h a l l  be s loped ,  o r  shee ted  
and shored m a t e r i a l s  s u i t a b l e  f o r  b a c k f i l l  s h a l l  be p i l e d  i n  an 
o r d e r l y  manner, a sufficient d i s t a n c e  from the banks o f  the 
trench t o  avoid overloading and prevent  s l i d e s  o r  cave- ins .  No 
benching o f  trench excavat ions  shall be permi t ted .  

B. I f  s u i t a b l e  bear ing f o r  the pipe i s  no t  encountered a t  the depth  
ind ica t ed  for trench bottom due t o  wet o r  uns t ab le  m a t e r i a l ,  
such ma te r i a l  shall be excavated t o  depth r equ i r ed  and r e f i l l e d  
and compacted t o  proper  grade  w i t h  coa r se  sand, f ine g r a v e l ,  o r  
o t h e r  sui tab1 e approved mater i  a1 . 

C .  Excavation s h a l l  be open cut and the width o f  the trench 1 f o o t  
above the t o p  of the p ipe  shall be such t h a t  the clear space 
between the ba r re l  of the p ipe  and trench wall shall not  exceed 
8 inches  on either s i d e  o f  the pipe.  The Width o f  the trench 
above t h a t  level shall be a s  wide as necessary  f o r  shee t ing  and 
brac ing  and the proper  performance of the work. 

D. Bedding: The bottoms o f  trenches shall  be shaped i n  undis turbed 
soil and bedded with compacted g r a n u l a r  m a t e r i a l s  as noted on 
the Drawings. 
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3.02 BEDDING 257 

A. The bottom of trenches shall be accurately graded and so shaped 
that one-half of the exterior circumference of each section of 
pipe, for its entire length, shall rest firmly on 6 inches of 
bedding made of coarse aggregate between 1/4 inch to 3/4 inch 
in size. The trench width below the top of the pipe shall be 
as narrow as possible while being consistent with providing 
adequate working space at the sides of the pipe. 

3.03 INSTALLATION 

A. Culverts shall be constructed of the materials specified and as 
shown on the Drawings. Pipes shall be laid true to the lines 
and grades shown on the Drawings. Any pipe which has its grade 
or joint disturbed or which is found to be defective or damaged 
shall be taken up and relaid or replaced without additional -cost 
to the Operator. Under no circumstances shall pipe be laid in 
water and no pipe shall be laid when the trench conditions or 
the weather is unsuitable for such work. Excavation, trenching 
and backfilling shall be in accordance with the requirements of 
the applicable portions of these specifications. 

B. Approved lubricant shall be used to facilitate the joining of 
pipe. Installation of pipe and preparation of joints shall 
conform to manufacturer’s recommendations. 

~ C. Upon completion of the 24 inch culvert and headwall 
installation, a plug shall be placed into the inlet side of the 
culvert pipe and sealed. This will prevent surface water from 
flowing through the pipe and create a catch basin for Pit No. 
4 surface water runoff. The plug shall remain in place until 
the first lift of clay has been completely installed over the 
area designated on the drawings. Once the first lift of clay 
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257 
has been _placed and compacted, the plug will be removed and 
surface water will be allowed t o  drain through the culver t .  

3.04 BACKFILLING 

A. The trenches shall n o t  be backfilled by the Subcontractor unti l  
the Culvert has been inspected and approved by the Contractor. 
After the trench bedding has been placed and the culvert  
instal led,  granular  f i l l  shall  be placed i n  layers n o t  exceeding 
6 inches i n  depth. The f i l l i n g  of the trench shall  be carr ied 
on simultaneously on bo th  sides of the pipe i n  such a manner 
t h a t  injurious side pressures do not  occur, This method of 
f i l l i n g  and compacting shall  be continued t o  the t o p  of the 
trench. All f i l l  under existing roadways shall be compacted t o  
95 percent of maximum dry weight as determined by AASHTO T99. 
When powered impact type equipment i s  being used, a l l  workmen 
i n  proximity t o  the work shall  wear metal protected footwear. 

Backfill material shall be placed i n  the trench i n  such a manner 
so as not t o  dis turb the alignment of the u t i l i t y .  Under no 
circumstances i s  a bulldozer or other equipment t o  be allowed 
t o  push  f i l l  material into the trench. All workmen shall  be ou t  
of the trench i n  the areas where backfil l  material is  being 
placed in the trench by clamshell buckets or backhoes. Under 
no circumstance i s  backfill material t o  be transported t o  the 
trench over workmen. The material shall  not be dropped ont  he 
pipe, b u t  placed in a manner as t o  allow the pipe t o  remain in 
place and t o  allow for  the uniform spreading and compaction of 
the material. All backfill material shall be f ree  of much, 
rock, organic material, broken concrete or other debris.  

B.  Sett l ing of backfill with flooding, ponding, or j e t t i n g ,  w i t h  
water shall n o t  be employed. 
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3.05 TRENCH SETTLEMENT 
25 7 

A': The Subcontractor shall  be responsible f o r  any f a i l u r e  of - pavement o r  other surfaces t h a t  have settled due t o  improper 
backfil l ing t h a t  the Subcontractor has replaced, and the cost  
of repairing said f a i lu re s  shall  be paid by the Subcontractor. 
This condition will terminate a t  f inal  acceptance of the project 
plus 30 days. 

._ 
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SEEDING 257 

PART 1 - GENERAL 

1.01 SCOPE 

A. This section covers furnishing of all labor, materials, 
equipment, tools, supervision, and incidentals necessary for 
grassing as herein specified. The Subcontractor shall deliver 
a satisfactory stand of perennial grass which is defined as a 
full cover of grass that is alive and growing with no bare 
spots. Areas to be grassed shall include all finished grades 
of bare soil and all existing grassed area disturbed by 
construction. 

B. Seeding and Excelsior Matting - All 2 to 1 ditch slopes not 
covered by rock channel protection, as shown on drawings shall 
be seeded and excelsior matted. All slopes greater than 3 to 
1 shall be established with Crown Vetch ground cover and 
excelsior matted. All remaining areas not covered by rock, 
matting or ground cover shall be seeded with Bluegrass and 
Fescue mixture. 

C. Crown Vetch and Bluegrass/Fescue seeding shall be established 
in accordance with Section 659 of "Ohio Department of 
Transportation (ODOT), Construction and Materials 
Specification," 1983 Edition. Seeding and excelsior matting 
shall be installed in accordance with item 668 of ODOT 
speci f icati ons . 
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PART 2 - PRODUCTS 

2.01 EQUIPMENT 

257 

A. Equipment is to comply with the requirements hereinafter 
specified. 

2.02 MATERIALS 

A. Lime shall be ground or pulverized limestone passing the 
requirements of the U.S. Department of Agriculture and the 
Agriculture Conservation and Production Administration 

B. Fertilizer shall be a mixed, commercial, non-acid forming 
fertilizer, containing percentages of available n trogen, 
phosphoric acid and potash of 12-12-12. Fertilizer shall be dry 
in granular or powdered form, shall be delivered to the site in 
the manufacturer’s original bag or container which shall be 
plainly marked as to formula and non-acid reaction and shall 
comply with the state fertilizer laws. 

C .  Seed: Quality requirements and type of seed used shall comply 
with applicable sections of the Ohio Department of 
Transportation Construction and Material Specifications (1983). 

D. Water: Water shall be free from oil, acid, alkali, salt, and 
other substances harmful to growth of grass. 

E. Excelsior Matted: Excelsior matting shall consist of a machine- 
‘produced mat of wood excelsior as specified by ODOT 668.02. 
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PART 3 - EXECUTION 

3.01 PREPARATORY WORK 

257 

A. 

B. 

C. 

Liming shall b done immediat ly after grading has reached the 
final "smoothing" stage, even though actual seeding may not be 
done until several months later. Lime shall be used at 2 tons 
per acre and shall be spread evenly by means of approved 
mechanical spreaders or distributors. Lime shall be 
incorporated in the top 2 to 3 inches of soil by harrowing, 
discing, or other approved means. 

Fertilizer shall be spread not more than two weeks in advance 
of seeding. Fertil izer shall be spread at a rate of 20 pounds 
per 1,000 square feet. Fertilizer shall be protected from 
damage by weather or otherwise until used. Lumpy fertilizer 
shall be thoroughly pulverized before placing in the 
distributor. Even distribution shall be accomplished with 
approved mechanical spreaders, by spreading half of the rate in 
one general direction, and the other half at right angles to the 
first. Within 24 hours after spreading, the fertilizer shall 
be incorporated into the top 2 to 3 inches of soil by discing, 
harrowing or other approved methods. No fertilizer shall be 
placed within 1 foot of the FML. 

Ti 11  age: Equipment necessary for the proper preparation of the 
ground surface and for handling and placing all required 
materials shall be on hand, in good condition, and shall be 
approved before the work is started. The ground surface shall 
be cleared of all vegetation, debris, stone, roots, grade 
stakes, and any other materials which might hinder proper 
grading, tillage, or subsequent maintenance operations. The 
areas to be planted shall be thoroughly tilled to a depth of at 
least 4 inches by plowing, discing, harrowing, or other approved 
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257 
operations. The work shall be performed only during periods 
when beneficial results are likely to be obtained. Grades on 
the areas to be seeded shall be maintained in a true and even 
condition and all surfaces shall be left at the prescribed 
grades in an even and properly compacted condition so as to 
prevent the formation of depressions where water will stand. 

3.02 PLACEMENT 

A. Seed shall be sown in accordance with the applicable sections 
of the Ohio Department of Transportation Standard 
Speci f i cat i ons . 

B.  Subsequent Nutriment: Sixty days after grass is planted or when 
grass is 2 inches high, 100 pounds of Ammonium Nitrate per acre 
shall be applied to the grassed area, unless this condition 
occurs in the fall or winter, in which case the Ammonium Nitrate 
shall be applied the next spring when the grass begins to grow. 

C. Watering: Immediately following seeding, or when necessary to 
maintain growth of grass, and in any case when planting is 
permitted in dry weather, seeded areas shall be watered. Each 
watering shall be in sufficient quantities to obviate rapid 
drying out, and at a rate which will not cause erosion. The 
watering equipment shall be of a type which will not damage 
finished surfaces. 

3.03 COMPLETED WORK 

A. Protection: All seeded areas shall be protected from traffic 
damage by barricades, signs, or other appropriate means. Any 
damage occurring before acceptance of the areas shall be 
repaired at the Subcontractor’s expense. 
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257 
B. Acceptance: Areas t o  be planted will be accepted when all work 

of seeding and liming and fertilizing i s  completed, and when a l l  
?- - work on adjacent area which might result i n  damage t o  the 
-- planted area is  also completed. Planted areas shall be watered 

and mowed as necessary t o  maintain a healthy growth until 
accepted. Final acceptance will not be granted, a1 though 
conditional acceptance may be granted, u n t i l  both seed and crown 
vetch are established and i t  is  evident t o  the Contractor t h a t  
a visible signs of germination are present above these soil 
surface over the entire area planted. 
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STEEL BAR 257 

PART 1 - GENERAL ' 

1.01 QUALITY ASSURANCE 

A. 

B. 

C. 

Applicable Standards: 

ASTM A615: Deformed and Plain Billet-Steel Bars for Concrete 

Conform to the following Standards: 

Reinforcement. 

Manual of Standard Practice for Detailing Reinforced 
Concrete Structures. 

ACI 318: Building Code Requirements for Reinforced Concrete. 

CRS I : Manual of Standard Practice for Reinforced Concrete 

ACI 315: 

Construction. 

Recommended Practice for P1 acing Reinforcing Bars. CRSI : 

Observations: Materials and shop workmanship shall be subject 
to observations by the Contractor. Notify the Contractor in 
advance of starting shop work in order that observations may be 
made. 

Mill Tests: Prepare mill tests on all specified ASTM materials. 

1.02 SUBMITTALS 

A. Mill Test Reports: Unless requirement is waived in writing, 
submit to the Contractor two copies of mill test reports 
certifying that materials meet specified ASTM requirements. 
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257 
B. Shop Drawings: Submit shop drawings. Shop drawings shall show 

complete information for placing reinforcement and accessories, 
including critical dimensions to ends of bars, amount of 
concrete cover, and minimum spacing between bars. Do not scale 
Design Drawings or use Design Drawings for shop drawings. 

1.03 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery: Deliver reinforcement clean, free from loose mill and 
rust scale, dirt and other coatings. Deliver reinforcing bars 
straight, free from twists, kinks and irregularities except as 
necessary to conform to the reinforcing details. 

B. Storage: Store materials above ground and protect from dirt and 
grease. 

C. Handling: Exercise care to prevent damage to steel 
reinforcement during delivery and storage. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Reinforcing Bars: ASTM A615, Grade 60, deformed. 

B. Metal Accessories: All metal devices necessary for placing, 
spacing, supporting and fastening reinforcement shall conform 
to CRSI's "Manual of Standard Practice for Reinforced Concrete 
Construction". When concrete surfaces are exposed to weather 
or rust impairs the architectural finish, provide plastic or 
stainless steel accessories when accessories are in contact with 
formwork. 
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257 
2.02 FABRICATION 

A. Shop fabricate all reinforcing bars. Fabricate reinforcement 
as detailed or in accordance with ACI 315 if detailed bending 
diagrams are not shown. 

2.03 IDENTIFICATION 

A. Tie reinforcing bars in bundles and tag with non-rusting metal 
tags showing shop drawing numbers. 

PART 3 - EXECUTION 

3.01 CLEANING 

A. Before placing, remove all ice, dirt and 
reinforcement. 

3.02 PLACEMENT 

ther co ting from 

A. General: Except at slabs on grade, continue reinforcement 
across all joints in concrete unless otherwise indicated on the 
drawings. At slabs on grade, terminate all reinforcement at 
construction joints and at least 50 percent of reinforcement at 
control joints. 

B. Reinforcing Bars 

1. General : P1 ace bars accurately, securely supported and 
wired together to prevent displacement from construction 
loads or the depositing of concrete. Do not tack weld. bars 
or use bars with kinks or bends not shown on the drawings. 
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257 
2 .  Bar Supports: Concrete bricks may be used to support bars 

for concrete on grade. Install metal or plastic chairs and 
spacers over framework. 

3 .  Splices: Splices not shown on the drawings will be subject 
to Construction Engineer's approval. 

.4. Concrete Protection: If concrete covering over bars is not 
shown on the drawings or specified, conform to ACI 318. 
Where concrete for structural members is deposited against 
the ground provide not less than three inches of concrete 
between bars and ground surface. If formed concrete 

ground, protect No. 5 bars and sma 
1-1/2 inches of concrete and bars 
not less than 2 inches of concrete 

surfaces are exposed to the weather or in contact with the 
ler with not less than 
larger than No. 5 with 

5. To1 erances : P1 ace reinforcing bars to to1 erances specified 
in CRSI's "Recommended Practice for Placing Reinforcing . 

Bars". 

I 
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CONCRETE 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. This section describes the design, tests, materials and formwork 
for placement of concrete. 

1.02 STORAGE OF MATERIALS 

A. 

B. 

Cement and aggregate shall be stored to preclude deterioration 
or intrusion of foreign material. Reinforcing steel shall be 
stored under cover and protection from rust, oil, grease or 
distortion. Only materials needed for immediate use shall b-e 
removed from storage. 

No material which has deteriorated or which has been damaged 
shall be used for concrete. 

1.03 SPECIAL SAFETY REQUIREMENTS 

A. Workmen engaged in concrete placement and finishing shall wear 
clothing to protect against dermatitis. 

1.04 DESIGN 

A. Formwork shall conform to ACI 301-72(81), ACI 318-83 and ACI 
347- 78. 
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1.05 TESTS 
257 

A. Materials 

1. Specific Requirements 

Rev. 0 0989 

a. Aggregate: Aggregate which f a i l s  t o  meet requirements 
of the applicable ASTM specification specified b u t  
which have shown by special t e s t s  as conducted by an 
independent laboratory or through actual service t o  
produce concrete of specified qual i t y  may be used upon 
review and approval by the Subcontractor prior t o  use. 

b. Molds shall be furnished by the Subcontractor, and 
tes t ing will be performed by the Subcontractor. The 
Subcontractor shall furnish labor and f a c i l i t i e s  
required for  t a k i n g  samples and the handl ing  and 
s to r ing  of concrete t e s t  cylinders a t  s i t e  of the work. 

c .  Compression t e s t  specimens shall  be made i n  accordance 
with ASTM C31-83. Specimens taken t o  the laboratory 
for  curing wili be cured in accordance with ASTM C192- 
81. Specimens will be tes ted in accordance with ASTM 
C39-83a. 

d .  If the average strength of the 28-day t e s t  cylinders 
f a l l s  below the required strength,  fur ther  t e s t  samples 
(taken by the Subcontractor) may be required by the 
Contractor before the s t ructure  will be accepted. Core 
d r i l l i n g  and tes t ing ,  i f  required, shall be per ASTM 
C42-82. 
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PART 2 - PRODUCTS 257 

2.01 MATERIALS 

A. Materials shall  conform with l a t e s t  edi t ions of referenced 
standards as noted below. 

B. Portland Cement, ASTM C150-83a, Type I, except t ha t  w i t h  written 
approval of the Subcontractor, high-early-strength cement, ASTM 
C150, Type 111, may be used. 

C .  Concrete aggregate, provisions and tes t  methods of  ASTM C33-82. 
Maximum s i ze  aggregate ACI 318-83. 

D.  Water used in mixing the concrete shall  be clean and f r ee  from 
injurious amounts of  o i l ,  acid, a lkai ,  organic materials or  
other deleterious substances. 

2.02 CONCRETE PROPORTIONS AND CONSISTENCY 

A. Proportions of cement, aggregate and water fo r  concrete shall 
produce a minimum compressive strength of  3,000 psi a t  28 days. 
The mixture shall  work readily into corners and angles of forms 
and around reinforcement without permitting segregation of 
material o r  collection of f ree  water on the surface. 

B. Slump tests shall  be in accordance w i t h  ASTM C143-78. Tests 
shall be made -by the Subcontractor when specified on the 
drawings or required by the Operator. Slumps for various phases 
of concrete work shall conform t o  the following: 

Rev. 0 0989 D-54 
134 

Appendix D-1 



Slump in 
TvDes of construction Maxi mum 

Reinforced drainage structures 5 

257 
Inches 

Minimum 
2 

C. Concrete shall contain entrained air and sha 
provisions of paragraph 4.5.1 of ACI 318.83. 

1 comp y with the 

2.03 FORMWORK 

A. Wood forms for exposed surfaces of concrete shall be of plywood 
or other dressed wood material and shall be free from knots, 
warps, breaks or other defects likely to cause irregular 
surfaces. 

E. Metal forms shall be free from irregularities, dents and sags. 

C. Form ties shall be snap-off type with ends terminating 1 inch 
below finished concrete surface. 

D. The Subcontractor shall be responsible for design of formwork, 
safe practice in removing forms and shoring and placing adequate 
shores . 

E. Form surfaces that are to be exposed to concrete will be coated 
with a non-staining mineral oil before the reinforcement is 
pl aced. 

F. Forms shall not be removed without the approval of the 
construction Engineer. 

Rev. 0 0989 0-55 

135 
Appendix D-1 



PART 3 - EXECUTION 

3.01 MIXING AND PLACING CONCRETE 

A. 

B.  

C .  

D.  

E .  

F. 

G .  

257 

Mixing and placing of concrete shall be i n  accordance with ACI  
318-83. Transit-mixed concrete shall be in accordance w i t h  ASTM 
C94-83. The plant producing concrete, hand1 ing and 
manufacturing equipment, and transportation of concrete shall 
be subject t o  approval of the Subcontractor. 

Concrete shall not be placed until  forms, reinforcement and 
other inser t s  have been approved by the Subcontractor. 

Curing of Concrete, cold weather requirements and hot  weather 
requirements shall  be i n  accordance w i t h  ACI 318-83, ACI 305-77 
and ACI 306-78. 

For each concrete batch delivered, the manufacturer of a l l  
structural  concrete shall  supply batch t i cke t  information t o  the 
Subcontractor i n  accordance . w i t h  ASTM C94 "Standard 
Specification for  Ready-Mixed Concrete," Section 16. W i t h i n  3 
working days from the date of each s t ructural  concrete pour ,  the 
Subcontractor will supply the Project Engineer with the original 
batch t icke t  information. 

Site-mixed concrete shall not be permitted except with the 
specif ic  approval of the Project Engineer. 

The water used in the manufacturing of s t ructural  concrete shall 
be clean and f ree  from injurious amounts of o i ls ,  acids, 
a1 kal ies ,  organic materials, or deleterious substances. 

Concrete shall be conveyed rap id ly  from the mixer t o  forms and 
shall be deposited as nearly as practicable in i t s  f inal  
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257 
position t o  avoid segregation due t o  handling or  flowing. In 
no case shall concrete be dropped through a free height of more 
than 5 fee t .  

H. All structural  concrete shall be consol idated by mechanically 
vibrated equipment. Vibrators shall be inserted and removed 
ver t ica l ly  (not  dragged horizontally) a t  such regular intervals  
as t o  insure uniform consol idation throughout the e n t i r e  section 
of concrete being placed. In no case shall  vibrators  be used 
t o  transport  concrete inside the forms. The number of vibrators 
shall be suf f ic ien t  t o  consolidate the concrete properly. A t  
l e a s t  one standby vibrator shall be on hand a t  a l l  times when 
structural  concrete i s being p l  aced. 

I .  Once concrete placement i s  s tar ted,  i t  shall  be carr ied on as 
a continuous operation until  the placing of t ha t  s t ructure  i s  
completed. Division of the to ta l  concrete work i n t o  sections 
for  placement shall  be subject t o  approval by the Project 
Engineer . 

J .  No ant i -spal l ing compounds shall be used on this project.  
, 

K. When forms are removed, a l l  f i n s  and other projections shall be 
removed, of fse t s  shall  be leveled, and a l l  vo ids  and damaged 
places shall be saturated with water and f i l l e d  with a mortar 
mixture of the same composition as tha t  used in the concrete. 
Exposed surfaces shall be rubbed with cement or abrasive brick 
t o  remove blemishes and form marks, and t o  provide a uniform and 
smooth finished surface. 

3.02 CURING 

A.  General: Curing of concrete shall be done in accordance w i t h  
ACI 318-83. 
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B .  Exterior Work: Curing shall be by an approved moist curing 

method or by spraying with an approved curing compound. 

< 
C. Fresh concrete shall be protected from heavy rain, running water 

and mechanical injury. All concrete shall be protected from the 
injurious action of the sun. 
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FLEXIBLE MEMBER LINER 257 

PART 1 - GENERAL ' 

1.01 SCOPE 

A. This section includes furnishing all labor, equipment, 
supervision and materials necessary to install a flexible member 
liner for the new cover for Pit No. 4. 

1.02 QUALITY ASSURANCE 
A. The Subcontractor prior to being approved to do the work, shall 

provide a list of successful installations, names of a 
knowledgeable person from each installation and their telephone 
number. 

B. The quality of the installation shall be verified by a competent 
testing company selected and paid by the Subcontractor and 
approved by the Construction Engineer. The Subcontractor shall 
cooperate to the fullest extent with representatives of the 
testing laboratory while the testing is being performed. 

, 

C. The installation Subcontractor shall provide a site 
superintendent with 5 years experience installing 
chlorosul fonated polyethylene (CSPE) 1 iners. 

1.03 SUBMITTALS 

A. Qualifications 

Rev; 0 0989 

1. The Subcontractor shall supply a history of satisfactory 
service which lists at least five installations of CSPE 
liners over 200,000 square feet. Also included in the list 
will be the name and telephone number of a person on the 
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Subcontractor‘s staff that is familiar with the project. 
The Subcontractor should have at least 10 years experience 
in this work. 

2. The Subcontractor shall provide the information requested 
on the following attachment: Manufacturer’s Data Required 
(Attachment No. 1). 

B. Field Seam Locations 

1. The Subcontractor shall provide a drawing which shows the 
prefabricated panel details and the location of all field 
seams. The layout shall provide for a minimum number of 
field seams. 

2. The Subcontractor shall provide a detailed description of 
the methods for making field seams. 

PART 2 - PRODUCTS 

2.01 DESCRIPTION 

A. The flexible membrane lining material shall be chlorosulfonated 
polyethylene (CSPE) made from a composition of chlorosul fonated 
polyethylene (CSPE) with an encapsulated reinforced fabric of 
10 by 10-1,000 denier polyester scrim. The finished material 
shall conform to the minimum material properties of Type 3-45 
as shown in Table 10A of the Standard Number 54 as prepared by 
the National Sanitation Foundation (Attachment No. 2). 

2 -02 FACTORY FABRICATION 

A .  The flexible membrane lining shall consist of 58-inch widths o f  
sheeting fabricated into large sections by means of 1 inch 
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(minimum) wide (heat/fusion) seams. 

B. The fabricator shall certify that the seams are of sufficient 
strength that the parent material will break before seam 
separation occurs. 

C. The fabricated material will be packed in a manner to protect 
the product and to minimize handling in the field. The 
fabricator will notify the Subcontractor of the area required 
for storage during the construction of the liner. Normal 
section for sloped sides shall be as shown on drawings. 

2.03 INSTALLATION 

A. The Installation Subcontractor shall provide a site 
superintendent with 5 years experience installing CSPE liners. 
Workers welding seams must (1 )  provide evidence from previous 
jobs or (2) perform before the Construction Engineer welding 
CSPE liner material prior to making welds. The welds must pass 
(or have passed) a vacuum-box or air lance and be stronger than 
the parent 1 ining material. 

B.  Field Joints 

Lap joints shall be used to seal factory fabricated panels of 
the liner together in the field. All field joints between 
section of the liner shall be made on a supporting smooth 
surface such as a board, and heat guns shall be used to make 
the sealing temperature at least 100°F. Lap joints shall be 
formed by lapping 4 inches (10 cm) minimum of the reinforced 
portion of the film. The contact surfaces of the panels shall 
be wiped clean to remove all dirt, dust, or other foreign 
materials. Scrub the mating surfaces at splices with 
trichloroethylene or approved substitute. The surface shall be 
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C. 

D. 

E. 

F.  

scrubbed in only one direction (away from the previous seam) and 
only clean towels or paper towels used. Apply bodied solvent 
adhesive (approved by the 1 iner manufacturer) sufficiently that 
the entire bottom liner surface is covered and that a bead of 
the adhesive, the two liner surfaces shall be joined together 
and rolled smooth with hapd rollers. 

Joints to Structures 

Securing the lining to structures shall be in accordance with 
those shown on the drawings submitted by the Subcontractor and 
approved by the Construction Engineer. 

Repairs to the Liner 

Any necessary repairs to the liner shall be patched with the 
liner material itself. Use a patch with rounded corners, large 
enough to extend 6 inches in all directions from the puncture. 
Use field joint procedure. 

The Subcontractor shall furnish a sufficient temporary anchoring 
system to prevent damage to the liner due to wind or other 
forces. 

Qual ity of Workmanship 

Upon completion of the installation, the liner shall be jointly 
inspected by the testing company’s Installation Subcontractor 
and the Operator‘s representative to determine the integrity of 
the field seams as well as the general condition o f  the lining. 
The Construction Engineer at his discretion may conduct tests 
to the field seams as well as the general condition of the 
lining. The Construction Engineer at his discretion may conduct 
tests to the field seams that will demonstrate to his 

142  
Rev. 0 0989 0-62 Appendix D-1 



257 
s a t i s f a c t i o n  t h a t  the parent l i n i n g  ma te r i a l  will break p r i o r  
t o  sepa ra t ion  o f  the f i e l d  seams. Any l i n i n g  s u r f a c e  i n j u r y  due 
t o  s c u f f i n g ,  pene t r a t ion  .by fo re ign  o b j e c t s ,  o r  d i s t r e s s  from 
rough subgrade sha l l ,  a s  agreed t o  by the I n s t a l l a t i o n  
Subcont rac tor ,  be rep laced  o r  covered and sea l ed  w i t h  an 
add i t iona l  l a y e r  o f  the liner. 

I 

G. Fie ld  Tes t ing  by Air Lance 

F ie ld  t e s t i n g  s h a l l  be by using the Air Lance Method. A 
compressed a i r  source  will d e l i v e r  40-50 psi minimum t o  a 3/16 
inch nozzle .  The nozzle  w i l l  be d i r e c t e d  t o  the l i p  of  the 
f i e l d  seam i n  a near  45 degree angle  d i r e c t i o n  t o  the l eng th  o f  
the f i e l d  seam. The nozzle  will be held 4 inches maximum from 
t h e  seam and t r a v e l  a t  a r a t e  not  t o  exceed 15 feet  per minute. 
Any loose  f l a p s  of 1/8 inch o r  g r e a t e r  w i l l  r e q u i r e  r e p a i r .  
Follow OSHA requirements  f o r  the p r o t e c t i o n  of  personnel dur ing  
this and a l l  f i e l d  tests. 

H.  Shipping and Storage  of Liner  Mater ia l  

The l iner  mater ia l  s h a l l  be k e p t  d r y  and o u t  o f  d i r e c t  s u n l i g h t  
u n t i l  i n s t a l l a t i o n .  The Subcont rac tor  will be r e spons ib l e  f o r  
s t o r a g e  of the FML. The FML may not  be s t o r e d  a t  the FMPC f o r  
longer  than a two week period without  p r i o r  approval by the 
P ro jec t  Engineer. Mater ia l  de l ive red  t o  the s i t e  i l l  be uncured 
(not  vulcanized)  and s t o r e d  away from dampness and s u n l i g h t .  
For per iods  of long s to rage ,  the FML must be s t o r e d  i n s i d e .  The 
new. CSPE must be sh i e lded  from l i g h t  and dampness t o  maintain 
seamabi 1 i t y .  
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I .  Liner Repairabil i t y  

The l i ne r  material must be repairable. This  will require 
welding new l i n e r  panels t o  then aged l i n e r  panels instal led by 
t h i s  contract. Therefore, the panels must be weldable ( fus ib le )  
i n  the future.  The CSPE l i ne r  material must not  completely cure 
(vulcanize) allowing a fusion weld of the l i n e r  material (then 
aged) t o  be made t o  new CSPE l i n e r  material. 

The Subcontractor shall  ce r t i fy  t h a t  t h i s  will be possible and 
submit a procedure for '  1 iner repairs.  

J .  Testing of Basin Liner 

The Subcontractor shall provide the necessary personnel and 
equipment t o  perform the following: 

1. The completed ins ta l la t ion  shall be cleaned of a l l  debris,  
construction material, e tc .  

2.  All f i e ld  welds (not  factory welds) and repair  patches 
shall pass an a i r  lance t e s t  performed by the Subcontractor 
and witnessed by Contractor's representative. A def in i t ive  
log, with sign-offs,  shall be maintained. The log  shall 
show a l l  seams and repairs t h a t  pass tes t ing  and shall  be 
approved by the Contractor. 

K. Flexible Membrane Liner Trench 

FML trenches shall  n o t  be excavated u n t i l  the clay l i n e r  has 
been completed and found acceptable t o  the 0perator"s Project 
Engineer and the RUST Construction Engineer. This includes the 
17 day waiting period (see Section on Grading and Compacting P i t  
Surface, 3.02, B . l O ) .  A t  the end of trench excavation, each 
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trench will be visually inspected for objects or conditions that 
may cut or breach the FML during backfill compacting operations 
(this includes, but is not limited to, jagged objects, caved in 
trench walls, debris, standing water, wind blown refuse, and 
nails). 

1. F1 exi bl e Membrane Liner Backf i 1 1  

1. The backfill used in the FML trenching will be the same 
clay material used to construct the clay 1 iner. FML trench 
backfill operations cannot begin until after the specific 
FML panel or section has been placed. 

2. Backfill compaction shall be performed with an 
appropriately heavy, tamper or pl ate compactor meeting U. S. 
Bureau of Reclamation and U.S.  Army Corps of Engineers 
Standards. The smallest dimension of the equipment’s 
compacting surface shall be no larger than the width of 
the trench. 

3 .  The backfill clay material will be free from debris, rocks, 
or any material that will damage the FML during backfill 
compaction. Trench backfill shall be placed in layers not 
thicker than 6 inches. Each lift o f  trench backfill will 
be compacted at least the minimum number of blows 
established with the test fill to achieve the minimum 
acceptable percent of maximum dry density determined in the 
laboratory test program. 

4. The Subcontractor shall be responsible for preparing the 
materi a1 s for the compacted cl ay cover (i ncl udi ng but not 
limited to drying or wetting of the clay necessary to 
achieve the compaction criteria determined in the 
laboratory test program. Frozen particles will not be 
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permitted in the fill nor shall fill be placed on frozen 
clay or FML. No compaction will be permitted unless 
ambient air temperature is 2OoF or greater as determined at 
the Operator Emergency Operations Center. 

5. Moisture content of the clay backfill at the time of 
compaction shall range within - t3 percent of optimum 
moisture determined by ASTM D698. If wetting of the clay 
backfill is required, only clean water obtained from the 
FMPC Production Facility or brought from offsite may be 
used. 

6 .  The finished surface of the clay backfill shall provide a 
firm, unyielding foundation for the FML with no sudden or 
abrupt changes or breaks in grade. No standing water or 
excessive moi sture shall be a1 1 owed. Wherever practical , 
the finished backfill clay surface shall be made smooth. 

2.04 WARRANTY 

A. The installation Subcontractor shall provide a minimum of 2 
years warranty covering instal 1 at i on of the 1 i ner. 

B.  The fabricator shall provide a minimum of 5 years prorated 
warranty. 

C. The liner manufacturer shall provide a 10 year prorated 
warranty. 

PART 3 - EXECUTION 

3.01 The installation crew shall use proper equipment to move the heavy 
rolls or bundles of liner material from truck to storage to the pit 
cover. No vehicles will 'be allowed on the pit cover that will cause 
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depressions to form on the clay liner surface that will affect 
surface water drainage. Just prior to placing the FML, any clay 
cover areas which have been run over by vehicles must be visually 
inspected to assure that depressions that will affect surface water 
drainage have not formed. Any depressions that will affect surface 
water drainage must be repaired prior to FML placement. 

3.02 Unrolling or unfolding the material shall be 
forces to easily prevent overstressing any ind 

3.03 Nothing contained herein relieves the SUI 

done by sufficient 
vidual section. 

contractor of his 
responsibility to provide safe working conditions for his men in the 
area of work. 

3.04 SUBMITTALS 

A.  The Subcontractor shall provide data requested on the 
Manufacturer’s Data Required Sheet (Attachment No. 1). 

END OF SECTION 
Except for Attachments 

Material Properties-Chlorosulfonated Polyethylene - Attachment No. 2 
Manufacturer’s Data Required - Attachment No. 1 
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DESCRI PT ION : 
SYNTHETIC LINER 

The Subcontractor s h a l l  
prov ide data below i n  
q u a n t i t i e s  shown : 

ATTACHMENT NO. 1 

MANUFACTURER’S DATA REQUIRED 

WITH 

1. Name o f  Sheeting 6 
Manufacturer 

2. Name o f  L ine r  Panel 6 
Fabr ica tor  

3. Name o f  L ine r  6 
I n s t a l l a t i o n  F i r m  

4. Name o f  Inspec t ion  6 
F i r m  

5. Reinforced L i n e r  Sample, 6 
6 Inches Square 

NUMBER OF C O P I E S .  
FOR FOR CERTIFIED FOR 

INFORMATION APPROVAL CONSTRUCTION ( C F C l  

6 

6. C e r t i f i c a t i o n  by Sheeting 6 
Manufacturer t h a t  Sheeting 
Mater ia l  Contains a t  Least 
45 Percent CSPE by Weight 

7. C e r t i f i e d  Reinforced L ine r  
Mater ia l  Test Results 

8. Dest ruc t ive  t e s t  Samples w i th  
Report o f  Representative Factory 
and F i e l d  Welded Seams 

9.’Shop Drawings 

A. Seal ing Around Vent 
B. Anchoring o f  L ine r  
C. Vent 
D. F i e l d  Seams 

10. Deta i led  descr ip t ion /  
Procedure f o r  Making 
F i e l d  Seams and Repairs 

6 6 

6 

6 

6 

6 

6 

REV. 0 0989 
‘1 48 

Appendix D - 1  



257 

DESCRIPTION: 
SYNTHETIC LINER 

11. 

12. 

ATTACHMENT NO. 1 
MANUFACTURER'S DATA REQUIRED 

WITH 
NUMBER OF COPIES 

FOR FOR CERTIFIED FOR 
- BIDS INFORMATION APPROVAL CONSTRUCTION (CFC) 

C e r t i f i c a t i o n  t h a t  CSPE 6 
Membrane Del i ve red  t o  S i t e  
w i l l  be uncured (not  vu lcanized)  
and s to red  indoors u n t i l  shipment 

C e r t i f i c a t i o n  t h a t  1 i n e r  6 
ma te r ia l  i s  repa i rab le  and 
weldable a f t e r  aging 

GENERAL NOTES: 

1. Wi th in  3 weeks a f t e r  award, t h e  Contractor  s h a l l  f u r n i s h  t h e  requ i red  data ' ' fo r  
approval"  as out1 ined above. Subsequent r e v i s i o n s  s h a l l  a l so  be submit ted f o r  
approval. 

2. CFC issues o f  drawings s h a l l  i nc lude  two reproduc ib le  copies i n  a d d i t i o n  t o  the  
number o f  copies requ i red  above. 

3 .  Test r e p o r t s  and l o g s  f o r  vacuum-box o r  a i r  lance t e s t i n g  s h a l l  be submit ted a t  t e s t  
compl e t  i on. 
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PROPERTY 

Gage' (Nominal ) 

P l i es ,  Re in fo rc ing  

Thickness ( m i l s  minimum) 
1. Overa l l  
2. Over Scr im 

Breaking Strength-  Fabr i  c 
(pounds, m i  n i mum) 

Tear St rength (pounds, minimum) 

1. I n i t i a l  
2. A f t e r  Aging 

Low Temperature ( O F )  

Dimensional S t a b i l i t y  

change maximum) 
. (each d i r e c t i o n  percent 

V o l a t i l e  Loss (percent loss 
maxi mum) 

Resistance t o  S o i l  B u r i a l  
(percent change maximum i n  
o r i g i n a l  values) 

a. Unsupported Sheet 
1. Breaking Strength 
2. Elongated a t  Break 
3. Modulus a t  100 

Percent E l  ongat i on 
b. Membrane Fabr ic  

Hydros ta t i c  Resistance 
(pounds/square i nch  , minimum) 

TEST METHOD 

ATTACHMENT NO. 2 

TABLE 1 

MATERIAL PROPERTIES - CHLOROSULFONATED POLYETHYLENE (CSPE) 
(Excerpted from Table 10A, Standard Number 54, 

Nat ional  S a n i t a t i o n  Foundation [NSF]) 

ASTM 0751 

Opt ica l  Method 
(Reference Appendix A, NSF) 

ASTM D751 Method A 

ASTM D751 (As mod i f ied  
i n  Appendix A, NSF) 

ASTM 02136 (1/8 i nch  mandrel, 
4 hours, pass) 

ASTM D1204 
21Z0F, 1 hour 

ASTM D1203 Method A, 
30 m i l  sheet 

ASTM D3083 30 m i l  sheet 
(As mod i f ied  i n  
Appendix A, NSF) 

ASTM D751 Method A 

ASTM 0751 Method A, 
Procedure 1 

SU P PORTED 
1s) TYPE 

45 

1 

41 
11 

200 

70 
25 

- 40 

2 

0 .5  

5 
20 
20 

25 

250 
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ATTACHMENT NO. 2 (Cont i nued) 

TABLE 1 

MATERIAL PROPERTIES - CHLOROSULFONATED POLYETHYLENE (CSPE) 
(Excerpted from Table 10A, Standard Number 54, 

National San i ta t i on  Foundation [NSF]) 

Ply Adhesion (Each d i r e c t i o n  
pounds/i nch width, m i  nimum) 

FACTORY SEAM REQUIREMENTS~ 

Bonded Seam Strength 
( f a c t o r y  seam, breaking 
fac to r ,  pound, width)  

Peel Adhesion (pounds per  
inch  minimum) 

Resistance t o  S o i l  Bu r ia l  
(percent change maximum 
i n  o r i g i n a l  value) 

Peel Adhesion 

Bonded Seam Strength 

TEST METHOD 

ASTM D413 
Machine Method Type A 

ASTM D751 
(As modi f ied i n  
Appendix A, NSF) 

ASTM 0413 (As modi f ied i n  
Appendix A, NSF 

ASTM D3083 (As modi f ied i n  
Appendix A, NSF) 

SUPPORT ED 
(SI TYPE 

7 

180 

Ply sep i n  
plane of scrim 
o r  20 pounds 
per  inch  

20 

- 25 

' Type 1 gage l i n e r  has two values. Coating i s  s t ronger  than f a b r i c  and gives a 
breaking s t rength  value o f  100 pounds ' for  nominal 30 m i l  and 120 pounds f o r  nominal 
45 m i l s  w i t h  150 percent minimum elongat ion a t  break f o r  both. 

Factory seam requirements are the  r e s p o n s i b i l i t y  o f  t he  f a b r i c a t o r .  Factory seams 
are f u r t h e r  discussed i n  i tem 4.2, NSF Document. 

This t a b l e  provides r e l i a b l e  and dependable means f o r  i ndus t r y  t o  f u r n i s h  such mater ia ls  
o f  known and cons is ten t  q u a l i t y .  Before se lec t i on  o f  any mater ia l  f o r  an FML; however, 
the  user should consu l t  w i t h  appropr ia te manufacturers, because these ma te r ia l s  may no t  
be appropr ia te f o r  every app l i ca t ion .  Spec i f i c  in fo rmat ion  should be obtained from the 
manufacturers regarding i n s t a l  l a t i o n  requirements, exposure condi t ions,  performance 
expectations, and experience fac to r .  
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