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MATERIALS AND PERFORMANCE - SECTION 1 

EARTHWORK 

MP-1 .O1 GENERAL 

A. Work Specif ied 
1. Excavation and back f i l l ing  inc lud ing the  loosening, 

removing, re f i l l ing ,  t ranspor t ing ,  storage and disposal o f  
all materials classif ied as "ear th"  necessary t o  be removed 
fo r  t h e  construct ion and completion o f  all wo rk  under  the  
Contract .  

2.  Excavation to  t h e  w id ths  and depths shown on t h e  
Cont rac t  Drawings, specif ied o r  d i rected.  

B. Related Work Specif ied Elsewhere 
1. RockRemoval  
2 .  St ruc tu ra l  Excavation, Backf i l l  and Compaction 
3. Trenching,  Backf i l l ing  and Compacting 
4. Selected Fi l l  
5. Embankment 

C. Def in i t ions 
1. Excavation (o r  Trench ing)  

a .  Grubb ing,  s t r ipp ing ,  removing, s to r ing  and re -  
hand l ing  o f  al l  materials o f  e v e r y  name and na tu re  
necessary t o  b e  removed f o r  all purposes incidental 
t o  t h e  construct ion and completion o f  all t h e  ;vl:;-i< 
under  construct ion;  

b .  A l l  sheeting, sheetpi l ing, b rac ing  and shor ing,  and 
t h e  placing, d r i v ing ,  cu t t i ng  o f f  and removing o f  t h e  
same; 

c .  Al l  d ik ing ,  d i tch ing ,  f luming, cofferdamming, pump- 
ing, bai l ing, dra in ing,  well point ing, o r  otherwise 
d isposing o f  water; 

d. T h e  removing and d isposing o f  all su rp lus  materials 
f rom t h e  excavations i n  the  manner specif ied; 

e. The  maintenance, accommodation and protect ion o f  
t rave l  and t h e  temporary pav ing o f  highways, roads 
and dr iveways;  

f. T h e  suppor t i ng  and pro tec t ing  o f  all t racks,  rai ls,  
bu i ld ings ,  curbs,  sidewalks, pavements, overhead 
wires, poles, trees, vines, shrubbery ,  pipes, 
sewers, condui ts  o r  o ther  s t ruc tu res  o r  p r o p e r t y  in 
t h e  v i c in i t y  o f  t h e  work,  whether  over-  o r  
underg round  o r  which appear w i th in  o r  adjacent t o  
t h e  excavations, and the  restorat ion o f  t h e  same in 
case o f  settlement o r  o ther  i n j u r y ;  

g .  A l l  temporary b r i d g i n g  and fencing and t h e  removing 
o f  same. 



2. Ear th  
a. A l l  materials such as sand, gravel,  clay, loam, 

ashes, cinders, pavements, muck, roots o r  pieces o f  
t imber, so f t  o r  d is integrated rock, n o t  r e q u i r i n g  
blast ing, ba r r i ng ,  o r  wedging f rom t h e i r  o r ig ina l  
beds, and specif ical ly exc lud ing al l  ledge o r  bedrock  
and ind iv idua l  boulders o r  masonry l a rge r  than  one- 
ha l f  cubic y a r d  in volume. 

3. Backf i l l  
a. T h e  re f i l l i ng  o f  excavation and t renches t o  t h e  l ine o f  

filling indicated on t h e  Cont rac t  Drawings o r  as 
d i rected us ing  materials suitable f o r  re f i l l i ng  o f  
excavations and trenches; and t h e  compacting o f  all 
materials used in filling o r  re f i l l i ng  b y  ro l l ing,  
ramming, watering, puddl ing,  etc., as may be 
requ i red .  

4. Spoil 
a. Surp lus  excavated materials n o t  requ i red  o r  n o t  

suitable f o r  back f i l  Is o r  emban kments. 
5. Emban kments 

a. Fi l ls constructed above t h e  or ig inal  sur face o f  t h e  
g round  o r  such o the r  elevation as specif ied o r  
d i  rected . 

6. L imi t ing Subgrade 
a. The  unders ide o f  t h e  p ipe  bar re l  f o r  pipelines. 
b .  The unders ide o f  foot ing lines f o r  s t ruc tu res .  

7. Excavation Below Subgrade 
a. Excavation below t h e  l imi t ing subgrades o f  s t ruc tu res  

o r  pipel ines. 
b.  Where materials encountered a t  t h e  l imi t ing subgrades 

are  n o t  suitable f o r  p roper  suppor t  of  s t ruc tu res  o r  
pipelines, t h e  Contractor  shall excavate t o  such new 
lines and grades as requ i red .  

D. Appl icable Codes, Standards and Specif ications 
1. American Society f o r  Test ing  and Materials (ASTM) 

1.02 DESCRIPTION OF MATERIALS 

A.  Wood Sheeting and Brac ing 
1. Shall be sound and s t ra igh t ;  f ree  f rom cracks, shakes and 

large o r  loose knots; and shall have dressed edges where 
d i rected.  

2. Shall conform t o  National Design Specif ications f o r  Stress 
Grade Lumber hav ing  a minimum f i b e r  s t ress  o f  1200 
pounds p e r  square inch.  

3.  Sheeting and brac ing t o  be left- in-place shall be  p ressu re  
t reated in accordance w i t h  ASTM D 1760 f o r  t h e  t y p e  of 
lumber used and w i th  a preservat ive  approved b y  t h e  
Engineer. 



8. Steel Sheeting and Brac ing 
1. Shall be  sound; 
2. Shall conform t o  ASTM A 328 w i t h  a minimum th ickness o f  

3/8 inch.  

MP-1.03 UNAUTHORIZED EXCAVATION 

A. Whenever excavations are  car r ied  beyond o r  below t h e  l ines and 
grades shown o n  t h e  Cont rac t  Drawings, o r  as g iven o r  
d i rec ted by t h e  Engineer, al l  such excavated space shall be  
re f i l led  w i t h  special g ranu lar  materials, concrete o r  o ther  
materials as t h e  Engineer may d i rec t .  A l l  re f i l l i ng  o f  
unauthor ized excavations shall be a t  t h e  Contractor 's expense. 

6.  Al l  material which slides, fa l ls  o r  caves in to  t h e  established 
l imits o f  excavations due t o  a n y  cause whatsoever, shall be  
removed and disposed o f  a t  t h e  Contractor 's  expense and no 
e x t r a  compensation wi l l  be  paid t h e  Contractor  f o r  any  materials 
ordered f o r  re f i l l i ng  t h e  vo id  areas l e f t  b y  t h e  slide, fa l l  o r  
cave-in. 

MP-1.04 REMOVAL OF WATER 

A .  General 
1. T h e  Contractor  shall a t  a l l  times p rov ide  and maintain 

p roper  and sat is factory means and devices f o r  t h e  removal 
o f  al l  water en ter ing  the  excavations, and shall remove all 
such water  as f a s t  as it may collect, in such manner as 
shall n o t  i n te r fe re  w i t h  t h e  prosecution o f  t h e  work  o r  t;-,e 
proper  p lac ing of pipes, s t ruc tures ,  o r  o the r  work.  

2. Unless otherwise specif ied, all excavations which extend 
down t o  o r  below t h e  stat ic  groundwater  elevations shall 
b e  dewatered b y  lower ing and maintaining t h e  groundwater  
beneath such excavations a t  al l  times when work  thereon i s  
in progress,  d u r i n g  subgrade preparat ion and the  placing 
o f  t h e  s t r u c t u r e  o r  p ipe  thereon. 

3. Water shal l  n o t  be  allowed t o  r i se  ove r  o r  come i n  contact 
w i t h  any  masonry, concrete o r  mortar,  until a t  least 24 
hours  a f t e r  placement, and no stream o f  water shall be 
allowed t o  f low ove r  such work  u n t i l  such time as t h e  
Engineer may permi t .  

4. Where t h e  presence o f  f i ne  gra ined subsurface materials 
and a high groundwater  table may cause t h e  upward f low 
o f  water i n to  t h e  excavation w i th  a resu l t i ng  qu ick  o r  
unstable condition, t h e  Contractor  shall insta l l  and operate 
a well po in t  system t o  p reven t  t h e  upward  f low o f  water 
d u r i n g  construct ion.  

5. Water pumped o r  d ra ined f rom excavations, o r  any  sewers, 
d ra ins  o r  water courses encountered in t h e  work, shall be 
disposed o f  in a suitable manner w i thout  i n j u r y  t o  adjacent 
p roper t y ,  t h e  work  under  construct ion,  o r  t o  pavements, 
roads, d r ives ,  and water courses. No water shall be d is -  



charged t o  san i t a ry  sewers. San i ta ry  sewage shal l  b e  
pumped t o  san i t a ry  sewers o r  shal l  b e  disposed o f  by an  
approved method. 

6. A n y  damage caused by o r  resu l t i ng  f rom dewater ing  
operat ions shal l  b e  t h e  sole respons ib i l i t y  o f  t h e  
Cont rac to r .  

B. Work I-ncluded 
1. T h e  cons t ruc t ion  and removal o f  cofferdams, sheet ing and  

brac ing,  and  t h e  f u r n i s h i n g  o f  mater ials and  labor  
necessary t he re fo r .  

2 .  T h e  excavat ion and  maintenance o f  d i tches  and  sluiceways. 
3. T h e  f u r n i s h i n g  and operat ion o f  pumps, well points,  and  

appliances needed t o  maintain t ho rough  dra inage o f  t h e  
w o r k  in a sa t is fac to ry  manner. 

C. Well Po in t  Systems 
1 . Insta l la t ion 

a. T h e  well p o i n t  system shall b e  designed and insta l led 
by o r  u n d e r  t h e  superv is ion  o f  an organizat ion whose 
p r i nc ipa l  business i s  well po in t i ng  and  wh ich  has a t  
least f i ve  consecut ive years o f  s imi lar exper ience and  
can f u r n i s h  a representa t i ve  l i s t  o f  sa t i s fac to ry  
simi lar operat ions. 

b. Well po in t  headers, po in ts  and o t h e r  p e r t i n e n t  
equipment shall n o t  be  placed w i th in  t h e  l imi ts  o f  t h e  
excavat ion in such a manner o r  location as t o  
i n t e r f e r e  w i t h  t h e  l ay ing  o f  p ipe  o r  t r e n c h i n g  
operat ions o r  w i t h  t h e  excavat ion and cons t ruc t ion  o f  
o the r  s t ruc tu res .  

c.  Detached observa t ion  wells o f  s imi lar cons t ruc t ion  t o  
t h e  well po in ts  shall be  insta l led a t  i n te rva l s  o f  n o t  
less t h a n  50 feet  along t h e  opposi te  side o f  t h e  
excavat ion f rom t h e  header p ipe  and  l ine  o f  well 
points,  t o  a dep th  o f  a t  least f i v e  f ee t  below t h e  
proposed excavat ion. I n  addit ion, one well p o i n t  in 
e v e r y  50 fee t  shal l  be f i t t e d  w i t h  a tee, p l u g  and  
va lve  so t h a t  t h e  well po in t  can b e  conver ted  f o r  use 
as an observat ion well. Observat ion wells shal l  b e  
n o t  less than  1-1/2" in diameter. 

d. S tandby  gasoline o r  diesel powered equipment  shal l  
be  p rov ided  so t h a t  in t h e  event  o f  f a i l u re  of t h e  
opera t ing  equipment,  t h e  s tandby  equipment can b e  
read i l y  connected t o  t h e  system. T h e  s tandby  
equipment shall be  maintained in good o r d e r  and 
actuated r e g u l a r l y  n o t  less than  twice a week. 

2. Operat ion 
a. Where well po in ts  a re  used, t h e  g roundwa te r  shal l  be  

lowered and maintained cont inuous ly  (day  and night) 
a t  a level n o t  less than  two fee t  below t h e  bottom of 
t h e  excavat ion. Excavat ion w i l l  n o t  be  permi t ted  a t  a 
level lower t han  two feet  above t h e  water  level as 
ind icated by t h e  observat ion wells. 



MP-I .  05 

A. 

b. T h e  e f f l uen t  pumped from t h e  well po in ts  shall be  
examined per iodical ly  b y  qua l i f ied  personnel t o  
determine if t h e  system is  opera t ing  sat is factor i ly  
w i thou t  t h e  removal o f  f ines. 

c. T h e  water  level shall n o t  be permi t ted  t o  r i se  until 
cons t ruc t ion  in t h e  immediate area i s  completed and  
t h e  excavat ion backf i l led. 

STORAGE OF MATERIALS 

Sod 
1. A n y  sod c u t  during excavat ion shall b e  removed and 

s tored during const ruc t ion  so as t o  p reserve  t h e  grass  
growth .  Sod damaged whi le  in storage shall be  replaced in 
l i ke  k i n d  a t  t h e  sole expense o f  t h e  Contractor .  

Topsoi l  
1. Topsoi l  su i table f o r  f ina l  g r a d i n g  shall be removed and 

s tored separately f rom o the r  excavated material * 

Excavated Materials 
1. A l l  excavated materials shall be  s to red in locations so as 

n o t  t o  endanger t h e  work,  and so t h a t  easy access may be  
had a t  al l  t imes t o  al l  p a r t s  o f  t h e  excavat ion. S tored 
materials shall b e  k e p t  neat ly  p i led  and trimmed, so as t o  
cause as l i t t l e  inconvenience as possible t o  pub l ic  t rave l  o r  
t o  ad jo in ing  p r o p e r t y  holders.  

2. Special precaut ions must  b e  taken t o  permi t  access a t  al l  
times t o  f i r e  hyd ran ts ,  f i r e  alarm boxes, police and C r e  
department  dr iveways,  and o the r  po in ts  where access may 
invo lve  t h e  safety and welfare o f  t h e  general pub l ic .  

DISPOSAL OF MATERIALS 

Spoil Material 
1. A l l  spoil shall be  t ranspor ted  and placed on t h e  s i te  o f  t h e  

work  a t  t h e  locations and t o  t h e  elevations and  grades 
shown o n  t h e  Cont rac t  Drawings, o r  if spoil areas a r e  n o t  
shown, all spoil materials shall be  disposed o f f  t he  s i te  a t  
locations selected and obtained b y  t h e  Contractor .  

2 .  T h e  sur face o f  al l  spoil areas shall b e  graded and dressed 
and no u n s i g h t l y  mounds o r  heaps shall b e  l e f t  on  
completion o f  t h e  work .  

SHEETING AND BRACING 

Insta l la t ion 
1. T h e  Cont rac tor  shall f u rn i sh ,  place and maintain such 

sheeting, b rac ing  and shor ing  as may be  requ i red  t o  
s u p p o r t  t h e  sides and ends o f  excavat ions in such manner 
as t o  p r e v e n t  any  movement which could, i n  any  way, 
i n j u r e  t h e  pipe, s t ruc tures ,  o r  o the r  work;  diminish t h e  



wid th  necessary f o r  construct ion; otherwise damage o r  
delay t h e  w o r k  o f  t h e  Contract;  endanger ex i s t i ng  
s t ruc tures ,  pipes o r  pavements; o r  cause t h e  excavation 
l imits t o  exceed t h e  r igh t -o f -way l imits. 

2.  In n o  case wi l l  b rac ing  be permi t ted against pipes o r  
s t ruc tu res  in t renches o r  o ther  excavations. 

3. Sheeting shall be d r i v e n  as t h e  excavation progresses, 
and in such manner as t o  maintain pressure  against  t h e  
or ig ina l  g round  a t  a l l  times. T h e  sheeting shall be d r i v e n  
ver t ica l ly  w i th  t h e  edges t i g h t  together, and al l  b rac ing  
shall be o f  such design and s t reng th  as t o  maintain t h e  
sheeting in i t s  p roper  posit ion. 

4. T h e  Contractor  shall be  solely responsible f o r  t h e  
adequacy o f  all sheeting and bracing.  

B. Removal 
1. In general, al l sheeting and bracing,  whether  o f  steel, 

wood o r  o the r  material, used t o  suppor t  t h e  sides o f  
t renches o r  o ther  open excavations, shall be  w i thdrawn as 
t h e  t renches o r  o ther  open excavations a re  being ref i l led.  
T h a t  por t ion  o f  t h e  sheeting ex tend ing below t h e  top  o f  a 
p ipe  o r  s t ruc tu ra l  foundat ion shal l  n o t  be  wi thdrawn, 
unless otherwise'  directed, before more t h a n  s i x  inches of 
ear th  i s  placed above t h e  top  o f  t h e  p ipe  o r  s t r u c t u r a l  
foundation and before any  b rac ing  is  removed. T h e  voids 
l e f t  b y  t h e  sheeting shall be care fu l l y  re f i l led  w i t h  
selected material and rammed t i g h t  w i t h  tools especially 
adapted f o r  t he  purpose o r  otherwise as may b e  approved.  

2. T h e  Contractor  shall no t  remove sheeting and b rac ing  
until t h e  work  has attained t h e  necessary s t reng th  t o  
permi t  p lac ing o f  back f i l l .  

C. Le f t  in Place 
1. If, t o  serve any  purpose o f  h i s  own, t h e  Contractor  f i les a 

w r i t t e n  request  f o r  permission t o  leave sheeting o r  b rac ing  
in t h e  t rench  o r  excavation, t he  Engineer may g r a n t  such 
permission, in wr i t i ng ,  on  condit ion t h a t  t h e  cost o f  such 
sheeting and brac ing be assumed and pa id  b y  t h e  
Contractor .  

2. The  Contractor  shall leave in place all sheeting, shor ing  
and brac ing which are shown on t h e  Cont rac t  Drawings o r  
specif ied t o  b e  l e f t  i n  place o r  which t h e  Engineer may 
order ,  in wr i t ing ,  t o  be l e f t  i n  place. A l l  shor ing,  sheet- 
ing and brac ing shown o r  ordered t o  be l e f t  i n  place wi l l  
be  paid f o r  under  t h e  appropr iate item o f  t h e  Contract .  
No payment allowance wi l l  be made f o r  wasted ends o r  f o r  
por t ions above t h e  proposed cu to f f  level which are  d r i v e n  
down instead o f  cu t -o f f .  

3. In case sheeting i s  le f t  in place, it shall be c u t  of f  o r  
d r i v e n  down as d i rected so t h a t  no po r t i on  o f  t h e  same 
shall remain w i th in  12 inches o f  t h e  s t ree t  subgrade o r  
f in ished g r o u n d  surface. 



A. General 
1. A l l  excavations shall be  backf i l led t o  t h e  or ig inal  sur face 

of t h e  g round  o r  t o  such o ther  grades as may be shown, 
specified o r  directed. 

2. Backf i l l ing  shall be done w i th  suitable excavated materials 
which can be sat is factor i ly  compacted d u r i n g  re f i l l i ng  o f  
t h e  excavation. I n  t h e  event  t h e  excavated materials a re  
n o t  suitable, Special Backf i l l  as specified o r  ordered by 
t h e  Engineer shall be  used f o r  backf i l l ing.  

3. A n y  settlement occur r ing  in t h e  backf i l led excavations 
shall be re f i l led  and compacted. 

B. Unsuitable Materials 
1. Stones, pieces o f  rock  o r  pieces o f  pavement greater  than 

one cubic foot  in volume o r  greater  than 1.5 feet  in any 
s ingle dimension shall n o t  be  used in any por t ion  o f  the  
backf i l l .  

2.  Al l  stones, pieces o f  rock  o r  pavement shall be d i s t r i bu ted  
t h r o u g h  t h e  backf i l l  and alternated wi th  earth backf i l l  in 
such a manner t h a t  all in terst ices between them shall be 
f i l led  w i th  earth.  

3. Frozen ear th  shall no t  be used f o r  backf i l l ing.  

C. Compaction and Densi ty  Control 
1. The  compaction shall be as specified f o r  t h e  t y p e  of 

ear thwork,  i.e., s t ruc tura l ,  t rench ing o r  embankment. 
a. The  compaction specified shall be the  percent  of 

maximum d r y  densi ty .  
b. T h e  compaction equipment shall be suitable f o r  the  

material encountered. 
2 .  Where required,  t o  assure adequate compaction, in-place 

dens i ty  tes t  shall be made by an approved tes t ing  
laboratory. 
a. The  moisture-density relat ionship o f  the  backf i l l  

material shall be determined b y  ASTM 0698, Method 
D. 
1) Compaction curves f o r  t h e  f u l l  range o f  

materials used shall be developed. 
b .  In-place densi ty  shall be determined b y  the  methods 

o f  ASTM Dl556 o r  ASTM D2922 and shall be 
expressed as a percentage o f  maximum d r y  densi ty .  

3. Where required,  t o  obtain t h e  optimum moisture content, 
t h e  Contractor  shall add, a t  h is  expense, suf f ic ient  water 
d u r i n g  compaction t o  assure t h e  specified maximum densi ty  
o f  t h e  backf i l l .  I f ,  due t o  ra in  o r  other causes, t h e  
material exceeds t h e  optimum moisture content, it shall be 
allowed t o  d r y ,  assisted if necessary, before resuming 
compaction o r  f i l l i ng  e f fo r ts .  

4. The  Contractor  shall be responsible f o r  all damage o r  
i n j u r y  done t o  pipes, s t ructures,  p roper ty  o r  persons due 
t o  improper placing o r  compacting o f  backf i l l .  



MP-I  .09 OTHER REQUIREMENTS 

A .  Drainage 
1. A l l  material deposited in roadway d i tches o r  o the r  water  

courses shall b e  removed immediately a f te r  back f i l l ing  i s  
completed and t h e  section, grades and contours o f  such 
ditches o r  water courses restored t o  t h e i r  o r ig ina l  
condition, in o r d e r  t h a t  sur face dra inage wi l l  b e  
obst ruc ted no longer than necessary. 

B. Unf in ished Work 
1. When, f o r  any reason, t h e  work  i s  t o  be  l e f t  unf in ished,  

all t renches and excavations shall be  f i l led  and al l  
roadways, sidewalks and watercourses l e f t  unobst ruc ted 
w i th  t h e i r  surfaces in a safe and sat is factory condit ion. 
T h e  sur face o f  a l l  roadways and sidewalks shal l  have a 
temporary pavement. 

C. Haul ing Material on  Streets . 
1. When it i s  necessary t o  haul  material o v e r  t h e  s t ree ts  o r  

pavements, t h e  Contractor  shall p rov ide  suitable tight 
vehicles so as t o  p r e v e n t  deposits o n  t h e  st reets o r  pave- 
ments. In all cases where any  materials are  dropped f rom 
t h e  vehicles, t h e  Contractor  shall clean u p  t h e  same as 
o f ten  as requ i red  t o  keep t h e  crosswalks, s t reets and 
pavements clean and f ree  f rom dirt, mud, stone and o the r  
hauled material. 

D. Dus t  Contro l  
1. It shall be  t h e  sole responsib i l i ty  o f  t h e  Contractor  t o  

cont ro l  t h e  d u s t  created b y  any and al l  o f  h is  operat ions 
t o  such a degree t h a t  it wi l l  n o t  endanger t h e  safety and 
welfare o f  t h e  general pub l ic .  

E. Tes t  Pi ts  
1. For t h e  purpose o f  ob ta in ing  detai l  locations o f  under -  

g r o u n d  obstruct ions,  t h e  Contractor  shall make 
excavations in advance o f  t h e  work .  Payment f o r  t h e  
excavations ordered b y  t h e  Engineer wi l l  be made u n d e r  
an appropr iate item o f  t h e  Contract .  



MATERIALS AND PERFORMANCE - .SECTION 2 

ROCK REMOVAL 

MP-2.01 GENERAL 

A. Work Specified 
1. Rock removal t o  t h e  wid ths  and depths shown on t h e  

Cont rac t  Drawings o r  as d i rected b y  t h e  Engineer, 
inc lud ing t h e  loosening, removing, t ransport ing,  s tor ing  
and disposal o f  all materials requ i r i ng  blast ing, ba r r ing ,  
o r  wedging f o r  removal f rom t h e i r  or ig inal  beds. 

2. Backf i l l  o f  rock  excavations w i t h  acceptable materials. 

B .  Related Work Specified Elsewhere 
1. Earthwork 
2. S t ruc tu ra l  Excavation, Backf i l l  and Compaction 
3. Trenching,  Backf i l l ing and Compacting 
4. Selected Fi l l  
5. Embankment 

C. Defini t ions 
1. Rock 

a. A l l  pieces o f  ledge o r  bedrock, boulders o r  masonry 
la rger  than one-half cubic y a r d  in volume. 

b .  A n y  material requ i r i ng  blast ing, bar r ing ,  o r  wedging 
f o r  removal f rom i t s  or ig inal  bed. 

MP-2.02 SUBMITTALS 

A. Before any b last ing operations begin the  Contractor  shall obtain 
all permits and licenses requ i red.  

MP-2.03 BLASTING 

A.  General 
1. Handl ing o f  explosives and blast ing shall be done on ly  b y  

experienced persons. 
2 .  Handling and blast ing shall be i n  accordance wi th  all 

Federal, State and local laws, ru les and regulat ions 
re lat ing t o  t h e  possession, handl ing, storage and 
t ransportat ion and use o f  explosives. 

3. Al l  blasts in open c u t  shall be p roper l y  covered and 
protected w i t h  approved blast ing mats. 

4. Charges shall be o f  such size t h a t  t h e  excavation wi l l  no t  
be unduly large and shall be so arranged and timed t h a t  
adjacent rock, upon o r  against which pipelines o r  
s t ruc tures  are t o  be  bu i l t ,  wi l l  no t  be shattered. 

5 .  Blast ing wi l l  no t  be permitted wi th in  25 feet  o f  pipelines o r  
s t ruc tures .  



6. Al l  ex i s t i ng  pipes o r  s t ruc tu res  exposed during excavation 
shall be  adequately protected f rom damage before  p r o -  
ceeding w i t h  t h e  blast ing. 

Repair o f  Damages Due t o  B las t ing  
1. A n y  i n j u r y  o r  damage t o  t h e  w o r k  o r  t o  ex i s t i ng  p ipes o r  

s t ruc tu res  shall b e  repaired o r  r e b u i l t  b y  t h e  Cont rac tor  
a t  h i s  expense. 

2. Whenever b las t ing  may damage adjacent rock,  pipes o r  
s t ruc tures ,  b las t ing  shall be  d iscont inued and  t h e  rock  
removed b y  dr i l l ing ,  ba r r i ng ,  wedging o r  o ther  methods. 

Explosives 
1. A t  no time shall an excessive amount o f  explosives be k e p t  

a t  t h e  s i te o f  t h e  work .  Such explosives shall b e  stored, 
handled and used in conformi ty  w i th  a l l  appl icable laws 
and regulat ions. 

2. Accurate da i ly  records shall be kep t  showing t h e  amounts 
o f  explosives o n  hand, bo th  a t  t h e  s i te and a t  any  storage 
magazine, t h e  quant i t ies received and issued, and t h e  
purpose f o r  which issued. 

3. T h e  Contractor  shall be  responsible f o r  any  damage o r  
i n j u r y  t o  any  persons, p r o p e r t y  o r  s t ruc tu res  as a resu l t  
of h i s  handl ing, storage o r  use o f  explosives. 

Rock Clearance in Trenches 
1. Ledge rock, boulders and la rge stones shall b e  removed 

f rom t h e  sides and bottom o f  t h e  t rench  t o  p rov ide  
clearance f o r  t h e  specif ied embedment o f  each p ipe  
section, jo in t  o r  appurtenance; b u t  in no instance shall 
t h e  clearance b e  less than  6-inches. Addit ional clearance 
a t  t h e  p ipe bel l  o r  jo in t  shall b e  prov ided t o  allow f o r  t h e  
p roper  make-up o f  t h e  jo int .  

2. A t  t h e  t rans i t ion  from an ear th  bottom t o  a rock  bottom t h e  
minimum bottom clearance shall be 12-inches f o r  a distance 
o f  n o t  less than  f i v e  (5) feet. 

Rock Clearance a t  S t ruc tu res  
1. Concrete f o r  s t ruc tu res  shal l  be  placed d i r e c t l y  on t h e  

r o c k  and t h e  excavation shall be on ly  t o  t h e  elevations and 
grades shown o n  t h e  Cont rac t  Drawings.  

EXCAVATION AND BACKFILL 

Rock removal and back f i l l ing  shal l  be  per formed in accordance 
w i t h  t h e  appl icable provis ions of t h e  Section ent i t led 
"Earthwork" .  

T h e  rock  excavated which cannot be  incorporated in to  t h e  
back f i l l  material, as specified, shall be disposed o f  as spoil and 
shall be  replaced w i t h  t h e  quan t i t y  o f  acceptable material 
requ i red  f o r  backf i l l ing.  



MATERIALS AND PERFORMANCE - SECTION 4 

TRENCHING, BACKFILLING AND COMPACTING 

MP-4.01 GENERAL 

A. Work Specif ied 
1. Excavation and back f i l l  as requ i red  f o r  p ipe  instal lat ion o r  

o t h e r  construct ion i n  t h e  t r e n c h  in accordance w i th  t h e  
appl icable provis ions o f  t he  Section ent i t led  "Earthwork"  
unless modif ied herein.  

2 .  T h e  removal and disposal o f  water.  

8. Related Work Specif ied Elsewhere 
1. Ear thwork  
2. Rock Removal 
3. Selected Fi l l  
4. Section pe r t i nen t  t o  t h e  t y p e  o f  p ipe t o  be instal led. 
5. Pipeline l nstal lat ion 
6. Restorat ion o f  Surfaces 

MP-4.02 EXCAVATION 

A .  T h e  t r e n c h  excavation shall b e  located as shown on  t h e  
Cont rac t  Drawings o r  as specif ied. Under  o r d i n a r y  conditions, 
excavation shall be  b y  open c u t  f rom t h e  g round  surface. 
Where t h e  dep th  o f  t rench  and soil condit ions permit, tunne l ing  
may be required.  beneath cross walks, curbs,  gu t te rs ,  
pavements, trees, dr iveways,  ra i l road t racks  and o the r  sur face 
s t ruc tures .  No addit ional compensation wi l l  be  allowed f o r  such 
tunne l ing  ove r  the  p r i ce  b i d  f o r  open c u t  excavation o f  
equivalent  depths  below the  g round  surface unless such tunne l  
excavation is  specif ical ly p rov ided f o r  i n  t h e  Contract  
Documents. 

6 .  Trenches shall be  excavated t o  maintain t h e  depths as shown on 
the  Cont rac t  Drawings o r  as specif ied f o r  t he  t y p e  o f  p ipe  t o  be 
instal led. 

C. The  al ignment and dep th  shall b e  determined and maintained b y  
t h e  use o f  a s t r i n g  l ine instal led on bat te r  boards above the  
t rench,  a double s t r i n g  l ine instal led along side o f  t he  t rench  
o r  a laser beam system. 

D.  The  minimum w id th  o f  t rench  excavation shall be  6-inches on 
each side o f  t h e  p ipe  hub f o r  21-inch diameter p ipe  and smaller 
and 12-inches on each side o f  t h e  p ipe  h u b  f o r  24-inch diameter 
p ipe  and la rger .  

E. Trenches shall no t  be opened f o r  more than 300 feet  in advance 
o f  p ipe  instal lat ion n o r  l e f t  un f i l led  f o r  more than  100 feet  in 



t h e  r e a r  o f  t h e  insta l led p ipe  when w o r k  i s  in p rog ress  w i t h o u t  
t h e  consent  o f  t h e  Engineer .  Open t renches  shal l  b e  p ro tec ted  
and  bar r i caded as requ i red .  

B r i d g i n g  across open t renches  shal l  be  cons t ruc ted  and  
maintained where requ i red .  

SUBGRADE PREPARATION FOR PIPE 

Where p ipe  is t o  b e  la id  on  u n d i s t u r b e d  bot tom o f  excavated 
t rench,  mechanical excavat ion shal l  n o t  ex tend  lower t h a n  t h e  
f in ished subgrade elevat ion a t  a n y  pa in t .  

Where p ipe  i s  t o  be la id  on  special g r a n u l a r  mater ial  t h e  
excavat ion below subgrade shall be  t o  t h e  d e p t h  speci f ied o r  
d i rec ted .  T h e  excavat ion below subgrade shal l  b e  re f i l l ed  w i t h  
special g r a n u l a r  mate'rial as specif ied o r  d i rected,  shal l  be  
deposi ted in layers  n o t  t o  exceed 6- inches and shal l  b e  
t h o r o u g h l y  compacted p r i o r  t o  t h e  prepara t ion  of p ipe  
subgrade.  

T h e  subgrade shall be  p repared b y  shaping w i t h  hand tools t o  
t h e  contour  o f  t h e  p ipe  b a r r e l  t o  allow f o r  un i f o rm and  
cont inuous bea r ing  and s u p p o r t  on  sol id u n d i s t u r b e d  g r o u n d  o r  
embedment f o r  t h e  e n t i r e  l eng th  o f  t h e  p ipe.  

Pipe subgrade prepara t ion  shal l  be  per fo rmed immediately p r i o r  
t o  ins ta l l ing  t h e  p ipe  in t h e  t rench .  Where bel l  holes a re  r e -  
q u i r e d  t h e y  shall b e  made a f t e r  t h e  subgrade prepara t ion  is  
complete and shal l  b e  o n l y  o f  su f f i c i en t  l eng th  t o  p r e v e n t  a n y  
p a r t  o f  t h e  bel l  f r om becoming in contact  w i t h  t h e  t r e n c h  bottom 
and al lowing space f o r  jo in t  assembly. 

STORAGE OF MATERIALS 

T r a f f i c  shall be maintained a t  al l  times in accordance w i t h  t h e  
appl icable Highway Permits.  Where no H ighway Permi t  i s  
r e q u i r e d  a t  least one-hal f  o f  t h e  s t ree t  must  be  kep t  open f o r  
t r a f f i c .  

Where condi t ions do  n o t  permi t  s torage o f  mater ials adjacent t o  
t h e  t rench,  t h e  mater ial  excavated f rom a l eng th  as may b e  
requ i red ,  shall be  removed b y  t h e  Contractor ,  a t  h i s  cost  and 
expense, as soon as excavated. T h e  mater ial  subsequent ly  
excavated shall be  used t o  r e f i l l  t h e  t r e n c h  where  t h e  p ipe  had 
been bu i l t ,  p r o v i d e d  it be  o f  su i tab le charac ter .  T h e  excess 
mater ial  shall be  removed t o  locations selected and obta ined by 
t h e  Cont rac to r .  
1. T h e  Cont rac to r  shall, a t  h i s  cost  and expense, b r i n g  back  

adequate amounts o f  sat is factory excavated mater ials as 
may be  r e q u i r e d  t o  p r o p e r l y  r e f i l l  t h e  t renches .  



I f  d i rec ted b y  t h e  Engineer, t h e  Contractor  shall re f i l l  t renches 
w i th  select fill o r  o the r  suitable materials and excess excavated 
materials shall b e  disposed o f  as spoil. 

REMOVAL OF WATER AND DRAINAGE 

T h e  Contractor  shall a t  all times p rov ide  and maintain p roper  
and sat is factory means and devices f o r  t h e  removal o f  all water 
en ter ing  t h e  t rench,  and shall remove al l  such water as fas t  as 
it may collect, i n  such manner as shall n o t  i n te r fe re  w i t h  t h e  
prosecution o f  t h e  work.  

T h e  removal o f  water shall b e  in accordance w i t h  the  Section 
ent i t led  "Earthwork" .  

PIPE EMBEDMENT 

A l l  p ipe  shall be  protected f rom lateral  displacement and 
possible damage resu l t ing  f rom superimposed back f i l l  loads, 
impact o r  unbalanced loading d u r i n g  back f i l l ing  operat ions b y  
be ing adequately embedded in suitable p ipe  embedment material .  
T o  ensure adequate lateral  and ver t ica l  s tab i l i t y  o f  t h e  insta l led 
p ipe  d u r i n g  p ipe  jo int ing and embedment operations, a 
suff ic ient amount o f  t h e  p ipe  embedment material t o  ho ld  t h e  
p ipe  in rigid alignment shall be  un i fo rmly  deposited and 
tho rough ly  compacted on  each side, and back o f  t he  bell, o f  
each p ipe  as laid. 

Concrete cradle and encasement o f  t h e  class specif ied shall be  
instal led where and as shown on the  Contract  Drawings o r  
o rdered by t h e  Engineer. Before any  concrete i s  placed, t h e  
p ipe  shall b e  securely blocked and braced t o  p reven t  movement 
o r  f lotat ion. T h e  concrete cradle o r  encasement shall extend 
t h e  f u l l  w id th  o f  t he  t rench  as excavated u r~ less  otherwise 
author ized b y  t h e  Engineer. Where concrete i s  t o  b e  placed i n  
a sheeted t r e n c h  it shall b e  poured d i rec t l y  against sheeting to  
be l e f t  in place o r  against a bond-breaker i f  t h e  sheeting is  to  
be  removed. 

Embedment materials placed above t h e  center l ine o f  t h e  p ipe  o r  
above t h e  concrete cradle t o  a depth  o f  12-inches above t h e  top  
o f  t h e  p ipe  ba r re l  shall b e  deposited i n  such manner as t o  no t  
damage t h e  pipe. Compaction shall b e  as requ i red  f o r  t he  t y p e  
o f  embedment being installed. 

BACKFILL ABOVE EMBEDMENT 

The  remaining por t ion  o f  t he  p ipe t rench  above the  embedment 
shall be re f i l led  w i t h  suitable materials compacted as specif ied. 
I. Where t renches are  w i th in  t h e  d i tch- to -d i tch  l imits o f  any  

s t ree t  o r  road o r  w i th in  a dr iveway o r  sidewalk, o r  shall 
be under  a s t ruc ture ,  t he  t rench  shall be  ref i l led in 



horizontal layers n o t  more than  8 inches in thickness, and 
compacted t o  obta in 95% maximum densi ty ,  and determined 
as set f o r t h  in ' the Section ent i t led  "Earthwork" .  

2. Where t renches are in open f ie lds o r  unimproved areas 
outs ide o f  t he  d i t ch  l imits o f  roads, t h e  back f i l l ing  may be  
b y  p lac ing t h e  material in t h e  t r e n c h  and mounding t h e  
surface. 

3. Hand tamping shall be requ i red  around bu r ied  utility l ines 
o r  o the r  subsurface features t h a t  could be  damaged b y  
mechanical compaction equipment. 

6. Backf i l l ing o f  t renches beneath, across o r  adjacent t o  dra inage 
d i tches and water courses shall be  done in such a manner t h a t  
water wi l l  no t  accumulate in unf i l led  o r  pa r t i a l l y  f i l l ed  t renches 
and t h e  back f i l l  shall be  protected f rom sur face erosion b y  
adequate means. 
1. Where t renches cross waterways, t h e  back f i l l  sur face 

exposed on t h e  bottom and slopes thereof  shall be  
protected b y  means o f  stone o r  concrete r i p - r a p  o r  
pavement. 

C. A l l  sett lement o f  t h e  back f i l l  shall be  re f i l led  and compacted as 
it occurs. 

D. Temporary pavement shall be  placed as specif ied in t h e  Section 
ent i t led  "Restorat ion o f  Surfaces". 



MATERIALS AND PERFORMANCE - SECTION 5 

MP-5.01 GENERAL 

A.  Work Specif ied 
1. Selected fill materials shall be  used in ei ther  embedment o r  

special back f i l l  as specif ied o r  as d i rected b y  t h e  
Engineer. 

6. Related Work Specif ied Elsewhere 
1. Ear thwork  
2. Rock Removal 
3. S t ruc tu ra l  Excavation, Backf i l l  and Compaction 
4. Trenching,  Backf i l l ing  and Compaction 
5. Embedment 
6. Restoration o f  Surfaces 

C. Def in i t ions 
1. Embedment o r  L in ing  

a. Any t y p e  g ranu la r  material specif ied o r  d i rec ted 
placed below an imaginary l ine drawn one foot  above 
t h e  ins ide diameter o f  t he  p ipe  and w i th in  t h e  t rench  
l imits.  

2. Special Back f i l l  
a. Pipelines 

A n y  selected fill material specif ied o r  d i rected placed 
above an imaginary l ine drawn one foot  above the  
ins ide diameter o f  t he  p ipe and wi th in  the  t rench 
l imits.  

b . S t ruc tu res  
A n y  selected fill material specif ied o r  d i rected placed 
w i th in  t h e  excavation l imits, e i ther  in, under  o r  
adjacent t o  t h e  s t ruc tu re .  

3. Special Granular  Material 
a. Special g ranu la r  material shall mean any o f  t h e  

g ranu la r  materials l is ted below o r  o ther  materials 
ordered b y  t h e  Engineer. 

MP-5.02 SUBMITTALS 

A.  The  name and location of  t h e  source o f  the  material. 

B. Samples and tes t  repor ts  o f  t h e  material. 



MP-5.03 GRANULAR MATERIALS 

A. T y p e  A 
1. Crushed  Gravel  

T h o r o u g h l y  washed crushed,  durable,  sha rp  angled 
f ragments o f  g rave l  f r e e  f rom coat ings. C r u s h e d  pa r t i c l es  
shall b e  a minimum o f  85% b y  we igh t  o f  t h e  par t i c les  w i t h  
a t  least t w o  f r a c t u r e d  faces. T h e  to ta l  area o f  each 
f ract ional  face shal l  exceed 25% o f  t h e  maximum cross-  
sectional area o f  t h e  par t i c le .  

C rushed  g rave l  shal l  have  t h e  fo l lowing gradat ion  by 
weight :  

% Passinq Sieve 

6 .  T y p e  B 
1. C rushed  Stone 

T h o r o u g h l y  washed clean, sound, tough,  h a r d  c rushed  
l imestone o r  approved equal f r e e  f rom coat ings.  Gradat ion 
f o r  c rushed  stone shal l  be  t h e  same as speci f ied f o r  T y p e  
A mater ial .  

C .  T y p e  C 
1. Crushed  Stone 

T h o r o u g h l y  washed, clean, sound, tough,  h a r d ,  c rushed  
l imestone o r  approved equal f r e e  f rom coat ings. I t  shal l  
have  a g radat ion  b y  we igh t  o f  100% passing a one- inch 
square  open ing  and 0 - 15% passing a 1/4- inch square  
opening.  

D. T y p e  D 
1. Washed Sand 

Washed coarse sand 
we igh t  : 

% Passinq 
100 

h a v i n g  t h e  fo l low ing  gradat ion  b y  

Sieve 
3/8- inch 
No. 4 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 



E. T y p e  E 
1. Run-of-Bank Gravel  

Run-of-bank g rave l  o r  o the r  acceptable g ranu la r  mater ial  
f r e e  f rom organ ic  mat ter  w i t h  a gradat ion  by weight  o f  
100% passing a 1-1/2 i nch  square opening, 30 t o  65% 
passing a 1/4 i nch  square opening and n o t  more t h a n  10% 
passing a No. 200 mesh sieve as determined b y  washing 
t h r o u g h  t h e  sieve in accordance w i t h  ASTM D422. 

F. T y p e  F 
1. Run-o f -c rusher  Stone 

Run-o f -c rusher  h a r d  du rab le  limestone o r  approved equal 
~ ~ 

hav ing  t h e  fo l lowing gradat ion by weight:  
0 6 Passinq Square Opening ( inches) 

100 1 -1/2 
95 - 100 1 
65 - 80 1 /2 
40 - 60 1 /4 
0 - 10 #200 Sieve 

G. T y p e  G 
1. A m i x t u r e  o f  T y p e  E material and Por t land cement mixed in 

a r a t i o  o f  15 : l  and placed and compacted in a d r y  state. 

H. T y p e  H 
1. A special ly b lended m i x t u r e  o f  materials as specif ied in t h e  

Payment I tems . 

A. Special g r a n u l a r  mater ial  as specif ied o r  d i rec ted  f o r  p ipel ine 
embedment shall be  placed in accordance w i t h  t h e  Section 
en t i t led  "Trenching;  Back f i l l i ng  and Compacting". 

B .  Special back f i l l  where specif ied o r  d i rec ted  shall be  placed in 
accordance w i t h  t h e  back f i l l i ng  prov is ions  o f  t h e  Section 
en t i t led  "Trench ing ,  Back f i l l i ng ,  and Compacting", and t h e  
Section en t i t led  "Ear thwork" .  

MP-5.05 DISPOSAL OF DISPLACED MATERIALS 

A .  Materials displaced t h r o u g h  t h e  use o f  t h e  above materials shall 
be  wasted o r  disposed o f  b y  t h e  Cont rac tor  and t h e  cost o f  
such disposal shall be  inc luded in t h e  unit p r i ce  b i d  f o r  each o f  
t h e  materials.  

MP-5.06 SETTLEMENTS 

A .  A n y  settlements in t h e  f in ished w o r k  shall be  made good b y  t h e  
Cont rac tor  a t  h i s  cost  and expense. 





MATERIALS AND PERFORMANCE - SECTION 7 

EMBANKMENT 

GENERAL 

Work Specif ied 
1. Ear th  embankments shall b e  constructed t o  established 

l ines and grades a t  t h e  locations shown on t h e  Cont rac t  
Drawings and as d i rec ted by t h e  Engineer. Embankment 
materials shall be  obtained f rom acceptable soils on t h e  
site, o r  approved o f f -s i te  sources. 

2. Embankment material shall be f r e e  f rom f ros t ,  stumps, 
trees, roots, sods, muck, mari, vegetable matter  o r  o ther  
unsui table material and shall be  suitable f o r  compaction as 
descr ibed in t h e  fol lowing provis ions.  Where embankments 
are  t o  be  placed underwater  on l y  acceptable granu lar  
materials shall be  used. 

3. Embankments shall be  constructed t o  such elevations as t o  
make allowance f o r  any  settlement t h a t  may occur.  P r io r  
t o  t h e  construct ion o f  any  s t ruc ture ,  roadway o r  o ther  
g round  fea ture  and before f ina l  acceptance o f  t h e  
contract,  t h e  Cont rac tor  shall regrade t h e  embankments t o  
conform t o  t h e  established l ines and grades. 

Related Work Specif ied Elsewhere 
1. Ear thwork  
2. Restorat ion o f  Surfaces 
3. Topsoi l  and Seeding 

A l l  test ing,  i nc lud ing  f i e ld  and laboratory services, shall be a t  
t h e  Contractor 's  expense wi thout  addit ional compensation, 
except  where separate payment i s  specif ied. 

SUBMITTALS 

Proposed tes t i ng  laboratory 

Source o f  o f f -s i te  materials 

Compaction curves  f o r  all materials t o  be used. 

PREPARATION OF SUBGRADE 

T h e  en t i re  sur face t o  be covered w i th  embankment shall be 
g rubbed  and s t r i pped  o f  all grass, vegetation, topsoil, 
rubb ish ,  o r  o the r  unsui table materials before any embankment 
material i s  placed. 



1. Topsoi l  sha l l  b e  s tockp i led  o r  p laced as des ignated.  
2 .  O t h e r  g r u b b e d  a n d  s t r i p p e d  mater ia ls  shal l  b e  removed as 

spoi  I. 

S t r i p p e d  o r  excava ted  sur faces  o n  wh i ch  embankments a r e  t o  b e  
p laced shal l  b e  compacted t o  t h e  r e q u i r e d  d e n s i t y  o f  t h e  
embankment  p r i o r  t o  a n y  fill be ing  placed. 

PLACEMENT AND COMPACTION 

Mater ia ls  shal l  b e  p laced in l i f t s  n o t  g r e a t e r  t h a n  8 inches  o f  
t h i ckness  un less g r e a t e r  th icknesses  a r e  al lowed by t h e  
Eng ineer  u p o n  demonstrbt ion by t h e  Con t rac to r  t h a t  t h e  
mater ia ls  a n d  compact ion e f f o r t s  a r e  adequate t o  ob ta i n  t h e  
r e q u i r e d  dens i t y .  

Mater ia l  sha l l  b e  p laced in a u n i f o r m  lift a n d  t h o r o u g h l y  com- 
pac ted  by compact ion equ ipment  su i tab le  f o r  t h e  mater ia l  en-  
coun te red  t o  ob ta i n  t h e  r e q u i r e d  d e n s i t y  p r i o r  t o  t h e  placement 
o f  succeeding lift. 
1. Each lift shal l  b e  t es ted  f o r  p r o p e r  compact ion be fo re  

success ive l i f t s  a r e  app l ied .  

Stones shal l  n o t  exceed 6 inches  in g rea tes t  dimension a n d  sha l l  
b e  wel l  d i s t r i b u t e d  t h r o u g h o u t  t h e  soil  mass. Stone shal l  b e  
de f i ned  as r o c k  mater ia l  e i t he r  in i t s  n a t u r a l  o r  b r o k e n  s ta te.  

Stones n o t  well m ixed  w i t h  soi l  mater ia l  sha l l  n o t  b e  used  in 
e a r t h  embankments un less t h e  s tone mater ia l  i s  s u f f i c i e n t l y  
de te r i o ra ted  o r  f r i a b l e  so as t o  b e  compact ib le t o  ach ieve min-  
imum vo ids  and  r e q u i r e d  d e n s i t y .  

If t h e  r e q u i r e d  d e n s i t y  i s  n o t  obta ined,  compact ion o f  t h e  em- 
bankmen t  shal l  con t i nue  until spec i f ied dens i t ies  a r e  obta ined,  
be fo re  a n y  add i t iona l  embankment i s  p laced.  I m p r o p e r l y  com- 
pac ted  embankment shal l  b e  removed.  

Where requ i red ,  t h e  Con t rac to r  shall ,  a t  h i s  expense, a d d  
su f f i c ien t  wa te r  during t h e  compact ion e f f o r t  t o  assure  p r o p e r  
dens i t y .  I f ,  d u e  t o  r a i n  o r  o t h e r  causes, t h e  mater ia l  exceeds ' 

t h e  opt imum mois tu re  con ten t  f o r  sa t i s f ac to r y  compaction, it 
shal l  b e  al lowed t o  dry, ass is ted by d i sc i ng  o r  ha r row ing ,  if 
necessary,  be fo re  compaction o r  filling e f f o r t  i s  resumed. 

T h e  Con t rac to r  shal l  b e  r e q u i r e d  t o  seal t h e  w o r k i n g  su r f ace  a t  
t h e  close o f  each day ' s  opera t ion  a n d  when p rac t i ca l  p r i o r  t o  
ra in fa l l .  Seal ing shal l  b e  accomplished by r o l l i n g  t h e  sur face  
w i t h  a smooth wheel steel r o l l e r .  

Compact ion o r  consol idat ion achieved by t r a v e l l i n g  t r u c k s ,  
machines a n d  o t h e r  equ ipment  w i l l  n o t  b e  accepted un less  such  
p rocedu res  a r e  app roved  by t h e  Eng ineer  and  p r o p e r  
compact ion d e n s i t y  i s  ach ieved.  



I. Hand tamping shall be  requ i red  around b u r i e d  utility l ines o r  
o the r  subsurface features t h a t  could b e  damaged by mechanical 
compaction equipment. 

MP-7.06 DENSITY CONTROL 

A. Embankments shall b e  compacted t o  90% o f  maximum dry dens i t y  
as determined b y  t h e  dens i ty  tests designated in ASTM D 698, 
Method D. 
1. Compaction curves  f o r  t h e  full range o f  soil materials t o  b e  

used in t h e  embankment shall be  developed b y  an 
approved independent  tes t ing  laboratory.  

B. Field contro l  samples shall be  taken and tested b y  t h e  tes t ing  
laboratory as requ i red  t o  assure t h a t  adequate compaction of 
t he  emban kment material i s  being achieved. 

C. A minimum o f  one (1) in-place dens i ty  tes t  shall be  made f o r  
e v e r y  10,000 square feet  o f  compacted area pe r  lift. 
1. In-place dens i ty  o f  soils shall be  determined b y  t h e  

methods descr ibed in ASTM D 1.556 o r  ASTM D 2922 and 
expressed- as a percentage o f  t h e  maximum d r y  dens i ty .  



MATERIALS AND PERFORMANCE - SECTION 8 

RESTORATION OF SURFACES 

GENERAL 

Work Specif ied 
1. A l l  t ypes  o f  surfaces, sidewalks, curbs ,  gu t te rs ,  c u l v e r t s  

and  o the r  fea tures  d is turbed,  damaged o r  des t royed  
durin'g t h e  per formance o f  t h e  w o r k  u n d e r  o r  as a r e s u l t  
of t h e  operat ions o f  t h e  Contract ,  shal l  b e  res to red  and  
maintained, as specif ied here in  o r  as modi f ied o r  descr ibed 
in t h e  Special Provisions. 

2. T h e  q u a l i t y  o f  materials and  t h e  per formance o f  w o r k  used 
in t h e  res tora t ion  shal l  p roduce a sur face o r  fea tu re  equal 
t o  t h e  condi t ion o f  each before  t h e  w o r k  began. 

Related Work Specif ied Elsewhere 
1. Ear thwork  
2.  S t r u c t u r a l  Excavation, Back f i l l  and Compaction 
3. Trench ing,  eack f i l l i ng  and  Compacting 
4. Embankment 
5 .  Topsoi l  and Seeding 
6. Concrete 

SCHEDULE OF RESTORATION 

A schedule o f  restorat ion operat ions shal l  be  submit ted b y  t h e  
Con t rac to r  f o r  rev iew. 
1. A f te r  an accepted schedule has been agreed upon it shall 

b e  adhered t o  unless o therwise  rev ised w i t h  t h e  approva l  
o f  t h e  Engineer. 

In general,  permanent restorat ion o f  paved sur faces wi l l  n o t  b e  
permi t ted  until one months' t ime has elapsed a f t e r  excavat ions 
have been completely back f i l led  as specif ied. A g rea te r  l eng th  
of time, but no t  more t h a n  n ine  months may b e  allowed t o  elapse 
before  p.ermanent restorat ion o f  s t ree t  sur faces i s  under taken,  
if addi t ional  t ime is  requ i red  f o r  sh r inkage  and  sett lement of 
t h e  back f i l l .  

T h e  replacement o f  surfaces a t  a n y  time, as scheduled o r  as 
d i rected,  shall n o t  re l ieve t h e  Con t rac to r  o f  respons ib i l i t y  t o  
r e p a i r  damages by  settlement o r  o t h e r  fa i lu res .  

TEMPORARY PAVEMENT 

Immediately upon completion o f  r e f i l l i n g  o f  t h e  t r e n c h  o r  
excavation, t h e  Cont rac tor  shall place a temporary  pavement 
o v e r  a l l  d i s tu rbed  areas o f  s t reets,  dr iveways,  sidewalks, and 
o t h e r  t rave led places where t h e  or ig ina l  sur face has been 
d i s t u r b e d  as a resu l t  o f  h i s  operat ions.  



B. Unless otherwise speci f ied o r  d i rec ted  t h e  tempora ry  pavement  
shal l  consis t  o f  compacted run -o f - c rushe r  l imestone t o  such a 
d e p t h  as r e q u i r e d  t o  w i ths tand  t h e  t r a f f i c  t o  wh ich  it w i l l  b e  
subjected. 

C. Where concrete pavements a re  removed, t h e  tempora ry  
pavement shal l  be sur faced w i t h  I 'cold patch" .  T h e  su r face  o f  
t h e  tempora ry  pavement shal l  conform t o  t h e  slope and  g r a d e  of 
t h e  area be ing  restored.  

D. Fo r  d u s t  p revent ion ,  t h e  Cont rac tor  shall t r e a t  a l l  surfaces, 
n o t  covered w i t h  cold patch,  as f r e q u e n t l y  as may b e  r e q u i r e d .  

E. T h e  temporary  pavement shal l  b e  maintained by t h e  Con t rac to r  
in a safe and  sa t is fac tory  cond i t ion  until such t ime as t h e  
permanent  p a v i n g  i s  completed. T h e  Con t rac to r  shal l  
immediately remove and  res to re  al l  pavement as shal l  become 
unsat is fac tory .  

MP-8.04 PERMANENT PAVEMENT REPLACEMENT 

A .  T h e  permanent  and  f ina l  repav ing  o f  all s t reets,  d r i veways  a n d  
s imi lar  sur faces where pavement has been removed, d i s t u r b e d ,  
se t t led  o r  damaged by o r  as a resu l t  o f  per formance o f  t h e  
Con t rac t  shal l  b e  repa i red  and  replaced by t h e  Cont rac tor ,  by 
a new and  simi lar pavement. 
1. T h e  t o p  sur face shall conform w i th  t h e  g r a d e  o f  e x i s t i n g  

adjacent pavement and t h e  e n t i r e  replacement shall meet 
t h e  c u r r e n t  specif icat ions o f  t h e  local community f o r  t h e  
p a r t i c u l a r  t ypes  o f  pavement.  

2.  Where t h e  local community has no speci f icat ion f o r  t h e  t y p e  
o f  pavement, t h e  w o r k  shall be  done in conformi ty  w i t h  t h e  
State Department  o f  Transpor ta t ion  S tandard  wh ich  con-  
forms t h e  closest t o  t h e  t y p e  o f  su r fac ing  be ing  replaced, 
as determined by t h e  Engineer.  

MP8.05 PREPARATION FOR PERMANENT PAVEMENT 

A .  When scheduled and w i th in  t h e  ti.me specif ied, t h e  tempora ry  
pavement shall be  removed and a base prepared,  a t  t h e  d e p t h  
r e q u i r e d  by t h e  local community o r  Highway Permit ,  t o  rece ive  
t h e  permanent  pavement. 
1. T h e  base shall be  b r o u g h t  t o  t h e  r e q u i r e d  g r a d e  a n d  

cross-sect ion and tho rough ly  compacted be fo re  p lac ing  t h e  
permanent  pavement. 

2. A n y  base material  wh ich  has become uns tab le  f o r  any  
reason shal l  be  removed and replaced w i t h  compacted base 
materials.  

8. P r i o r  t o  p lac ing  t h e  permanent pavement all serv ice  boxes, 
manhole frames and covers  and simi lar s t r u c t u r e s  w i t h i n  t h e  
area shal l  be  adjusted t o  t h e  establ ished g r a d e  a n d  c ross -  
sect ion. 



T h e  edges o f  ex i s t i ng  asphal t  pavement shal l  be  c u t  a minimum 
o f  one foo t  beyond t h e  excavat ion o r  d i s tu rbed  base whichever  
i s  g rea ter .  
1. A l l  cu ts  shall be  paral lel  o r  perpend icu la r  t o  t h e  center l ine 

o f  t h e  st reet .  

ASPHALT PAVEMENT 

T h e  permanent asphal t  pavement replacement f o r  s t reets,  
d r iveways and  p a r k i n g  area sur faces shall be  replaced w i t h  
b i tuminous materials o f  t h e  same dep th  and  k i n d  as t h e  ex i s t i ng  
unless otherwise specif ied. 

P r io r  t o  p lac ing o f  a n y  bi tuminous pavement a sealer shal l  be  
appl ied t o  t h e  edges o f  t h e  ex is t ing  pavement and o the r  
features.  

T h e  fu rn i sh ing ,  hand l ing  and compaction o f  al l  b i tuminous 
materials shal l  be  in accordance w i t h  t h e  State Department o f  
Transpor ta t ion  Standards.  

CONCRETE PAVEMENT AND PAVEMENT BASE 

Concrete pavements and concrete bases f o r  asphalt, b r i c k  o r  
o the r  pavement surfaces shall be  replaced w i t h  Class "B"  
Concrete, a i r -en t ra ined . 
Paving slabs o r  concrete bases shall be  constructed t o  ex tend 
one foot  beyond each side o f  t h e  t r e n c h  and be  suppor ted  on 
und is tu rbed  soil. Where such extension o f  t h e  pavement w i l l  
leave less than  two feet  o f  or ig inal  pavement slab o r  base, t h e  
repa i r  o f  t h e  pavement slab o r  base shall be extended t o  replace 
t h e  slab t o  t h e  or ig ina l  edge o f  t h e  pavement o r  base unless 
otherwise indicated o n  t h e  Cont rac t  Drawings.  

Where t h e  edge o f  t h e  pavement slab o r  concrete base slab falls 
w i t h i n  t h e  excavation, t h e  excavat ion shall be backf i l led w i t h  
Special Back f i l l  compacted t o  95% maximum d r y  dens i ty  as de ter -  
mined b y  ASTM D 698 u p  t o  t h e  base o f  t h e  concrete. 

T h e  new concrete shal l  be  o f  t h e  same th ickness as t h e  slab 
be ing  replaced and shall conta in re inforcement  equal t o  t h e  o ld 
pavement. 
1. New concrete shal l  be placed and cu red  in accordance w i t h  

t h e  appl icable prov is ions  o f  t h e  State Department of 
Transpor ta t ion  Standards.  

STONE OR GRAVEL PAVEMENT 

Al l  pavement and o the r  areas sur faced w i t h  stone o r  g rave l  
shall be  replaced w i t h  material t o  match t h e  ex is t ing  sur face 
unless otherwise specif ied. 



1. T h e  depth  o f  t h e  stone o r  g rave l  shal l  b e  a t  least equal t o  
t h e  ex is t ing .  

2.  A f t e r  compaction the  sur face shall conform t o  t h e  slope 
and grade o f  t h e  area being replaced. 

MP-8.09 CONCRETE WALKS, CURBS AND GUTTER REPLACEMENT 

A. Concrete walks, c u r b s  and g u t t e r s  removed o r  damaged in 
connection w i th  o r  as a resu l t  o f  t h e  const ruc t ion  operat ions 
shall be  replaced w i t h  new construct ion.  
1. T h e  minimum replacement w i l l  be  a f lag  o r  b lock o f  

sidewalk and f i v e  feet  o f  c u r b  o r  gu t te r .  

B .  Walks shall be  constructed o f  Class "B" concrete, a i r -entra ined 
w i t h  NYSDOT #1 stone aggregate on a 4- inch base o f  compacted 
g rave l  o r  stone. 
1. T h e  walk shall be n o t  less than 4 inches in th ickness o r  

t h e  th ickness o f  t h e  replaced walk where greater  than  4 
inches, shall have construct ion joints spaced n o t  more 
than 25 fee t  apart,  shall have expansion jo ints spaced n o t  
more than  50 feet  apa r t  and shall be sloped a t  r i g h t  angles 
t o  t h e  longi tudinal  center l ine approximately 1/8 inch p e r  
foo t  o f  w id th .  

C. One-half  inch  expansion jo in t  material shall be  placed around al l  
objects w i th in  t h e  sidewalk area as well as objects t o  which t h e  
new concrete wi l l  abut,  such as va lve  boxes, manhole frames, 
curbs,  bu i ld ings  and others.  

Walks shall be hand-f loated and broom-f inished, edged and 
grooved a t  construct ion joints and a t  intermediate in terva ls  
matching those in terva ls  o f  t h e  walk being replaced. 
1. T h e  intermediate grooves shall be  scored a minimum o f  1/4 

o f  t h e  dep th  o f  t h e  walk. 
2. T h e  lengths o f  blocks formed b y  the  groov ing tool, and 

distances between construct ion and expansion jo ints shall 
be  un i fo rm th roughou t  the  length o f  t he  walk i n  any  one 
location. 

E. T h e  minimum length o f  c u r b  o r  g u t t e r  t o  be l e f t  in place o r  re -  
placed shall be 5 feet .  Where a f u l l  section i s  no t  be ing re -  
placed, t h e  ex is t ing  c u r b  o r  g u t t e r  shall be saw c u t  t o  p rov ide  
a t r u e  edge. 
1. T h e  res tored c u r b  o r  g u t t e r  shall be  t h e  same shape, 

th ickness and f in ish as being replaced and shall be b u i l t  
o f  t h e  same concrete and have construct ion and expansion 
joints as stated above f o r  sidewalks. 

F. Al l  concrete shall be placed and cu red  as specif ied in the  
Section f o r  concrete. 



MP-8.10 LAWNS AND IMPROVED AREAS 

A.  T h e  area t o  receive topsoi l  shall be graded t o  a dep th  o f  n o t  
less t h a n  4 inches o r  as specif ied, below t h e  proposed f in ished 
surface. 
1. If t h e  dep th  o f  ex i s t i ng  topsoi l  p r i o r  t o  cons t ruc t ion  was 

g rea te r  .than 4 inches, topsoi l  shall be  replaced t o  t h a t  
depth .  

B. T h e  f u r n i s h i n g  and p lac ing o f  topsoil, seed and mulch shal l  b e  
i n  accordance w i t h  t h e  Section en t i t led  "Topsoi l  and  Seeding". 

C. When requ i red  t o  ob ts in  germination, t h e  seeded areas shal l  be 
watered in such a manner as t o  p r e v e n t  washing o u t  o f  t h e  
seed. 

D .  A n y  washout o r  damage wh ich  occurs  shall be  regraded and 
reseeded until a good sod is  established. 

E. T h e  Cont rac tor  shall maintain t h e  newly  seeded areas, i nc lud ing  
regrad ing ,  reseeding, water ing and mowing, in good condit ion. 

MP-8.11 CULTIVATED AREA REPLACEMENT 

A.  Areas o f  cu l t i va ted  lands shall be  graded t o  a dep th  t o  receive 
topsoi l  o f  n o t  less t h a n  t h e  dep th  o f  t h e  topsoi l  be fore  be ing  
d i s tu rbed .  A l l  deb r i s  and inorganic material shall be  removed 
p r i o r  t o  t h e  placing: of ' the topsoi l .  

B. T h e  f u r n i s h i n g  and p lac ing o f  topsoi l  shall be  i n  accordance 
w i th  t h e  Section en t i t led  "Topsoi l  and Seedingt1. 

C. A f t e r  t h e  topsoi l  has been placed and graded, t h e  en t i re  area 
d i s tu rbed  during const ruc t ion  shall b e  cu l t i va ted  t o  a minimum 
dep th  o f  12 inches w i t h  normal farm equipment. 
1. A n y  debr is  o r  inorganic materials appear ing shall be 

removed. 
2. T h e  removal o f  stones shall be  governed b y  t h e  adjacent 

und is tu rbed  cu l t i va ted  area. 

D. Grass areas shall be reseeded us ing  a m ix tu re  equal t o  t h a t  o f  
t h e  area before be ing  d is tu rbed,  unless otherwise specif ied. 

MP-8.12 OTHER TYPES OF RESTORATION 

A. Trees, s h r u b s  and  landscape items damaged o r  destroyed as a 
r e s u l t  o f  t h e  cons t ruc t ion  operat ions shall be replaced i n  l i ke  
species and  size. 
1. A l l  p lan t i ng  and care the ro f  shall meet t h e  standards o f  

t h e  American Association of  Nurserymen.  



6.  Water courses shall be reshaped t o  t h e  or ig ina l  g rade and 
cross-section and all debr is  removed. Where r e q u i r e d  t o  
p r e v e n t  erosion, t h e  bottom and sides o f  t h e  water course shall 
be  protected. 

C. Cu lve r t s  destroyed o r  removed as a resu l t  o f  t h e  const ruc t ion  
operat ions shall be replaced in l i ke  size and material and shall 
be replaced a t  t h e  or ig ina l  location and grade. When the re  i s  
minor  damage t o  a c u l v e r t  and w i t h  t h e  consent o f  t h e  
Engineer, a repa i r  may be undertaken,  if sat is factory resu l ts  
can be  obtained. 

D.. Should b r i c k  pavements be  encountered in t h e  work ,  t h e  
restorat ion shall be as set f o r t h  i n  t h e  Special Provisions o r  as 
d i rected.  

MP-8.13 MA1 NTENANCE 

A.  T h e  f in ished products  o f  restorat ion shall be maintained in an 
acceptable condit ion f o r  and d u r i n g  a per iod  o f  one year 
fo l lowing t h e  date o f  Substant ial  Completion o r  o the r  such date 
as set f o r t h  elsewhere i n  the  Cont rac t  Documents. 



MATERIALS AND PERFORMANCE - SECTION 61 

VAULTS AND INLETS 

MP-61 .O1  GENERAL 

A .  Work Speci f ied 

1. Va lve  and  meter  vaul ts ,  ca tch  basins,. c u r b  in lets,  sur face  
wa te r  in lets,  and  simi lar s t ruc tu res ,  complete w i t h  frames 
a n d  covers,  manhole s teps and  appur tenances as shown o n  
t h e  Con t rac t  Drawings .  

B . Related Work Speci f ied Elsewhere 

1. Concre te  

C. App l i cab le  Codes, S tandards  and Specif icat ions 

1. American Society  f o r  T e s t i n g  a n d  Mater ials (ASTM) 

MP-61.02 SUBMITTALS 

P r i o r  t o  a n y  f ie ld  cons t ruc t ion ,  t h e  Con t rac to r  shal l  submi t  f o r  
rev iew d raw ings  a n d  conformance data f o r  mater ials t o  be  used in t h e  
cons t ruc t i on  o f  v a u l t s  and  in le ts .  

MP-61.03 MATERIALS 

A.  Concrete 

1. Cast- in-p lace concre te  f o r  vau l t s  and  i n l e t s  shal l  be  as 
speci f ied u n d e r  t h e  Section en t i t l ed  "Concrete" .  

2. Precast  concrete sections shal l  be  in accordance w i t h  
ASTM C478 f o r  manhole sect ions and ASTM C913 f o r  o t h e r  
s t r u c t u r e s  w i t h  a minimum wall th ickness  o f  5 inches. T o p  
sect ions shal l  w i t hs tand  H-20 wheel loads and shal l  be  of 
t h e  t y p e  shown. 

a. Bel l  and  sp igo t  jo in ts  o f  p recas t  sect ions shal l  have  
an  app rop r i a te  "0" r i n g  supp l ied  by t h e  manufac tu re  
o r  o t h e r  t y p e s  o f  jo in ts  as shown on  t h e  Con t rac t  
D raw ings .  

B. Masonry Un i t s  

1. B r i c k  shal l  meet t h e  requi rements o f  ASTM C-62, Grade 
SW a n d  shal l  b e  o f  a h a r d - b u r n e d  manufacture.  

2. Concrete b locks shal l  conform t o  t h e  requi rements o f  ASTM 
C139 and  shal l  b e  so l id  and  o f  t h e  size shown o n  t h e  
Con t rac t  Drawings .  



C. Mor ta r  

Masonry  cement f o r  mor ta r  shal l  meet t h e  requ i rements  o f  ASTM 
C 91, T y p e  I I  and  shal l  b e  mixed  w i t h  a g r a d e d  q u a l i t y  sand 
con forming  t o  ASTM C 144. 

M ix  shal l  b e  1 p a r t  masonry cement t o  3 p a r t s  sand u s i n g  t h e  
minimum amount o f  clean water  r e q u i r e d  f o r  wo rkab i l i t y .  

D. Cas t ings  

1. Frames and  covers,  grates,  in le ts ,  and  o t h e r  cas t ings  
shal l  b e  as shown o n  t h e  Con t rac t  D raw ings  and  b e  in 
accordance w i t h  ASTM A 48, Class 30. A l l  cas t ings  shal l  
b e  manufactured t o  w i t hs tand  H-20 wheel loads. L e t t e r i n g  
shal l  b e  "Storm Sewers" o r  o t h e r  app rop r i a te  des ignat ion 
cas t  as d i rec ted .  Frames and  covers  shal l  have  machined 
bea r i ng  sur faces.  

2. Steps shal l  b e  manhole s teps manufac tu red  o f  cast  i r o n  in 
accordance w i t h  ASTM A 48, Class 30 o r  o the rs  acceptable 
t o  t h e  Engineer .  
a. Steps shal l  have  a minimum t r e a d  w i d t h  o f  12 inches.  

A .  Precast  Sect ions 

1. Precast  sect ion shal l  b e  ins ta l led  level  o n  a f l a t  s tab le 
subgrade.  Where an uns tab le  cond i t ion  ex is ts ,  t h e  
Con t rac to r  shal l  excavate t h e  uns tab le  mater ial  and  rep lace 
w i t h  compacted g r a n u l a r  mater ial .  

2 .  A l l  jo in ts  shal l  b e  f i l l ed  ins ide  a n d  o u t  w i t h  m o r t a r  t o  
p r o v i d e  a smooth and  cont inuous sur face .  

€3. Benchwal ls and  I n v e r t s  

Mor ta r  sur faces o f  benchwal ls and  concrete f l oo rs  shal l  b e  g i v e n  
a broom f i n i sh .  Where i n v e r t s  a r e  r e q u i r e d  t h e y  shal l  b e  l ined  
w i t h  a ha l f  sect ion of p i p e  o f  t h e  same t y p e  used f o r  t h e  sewer 
o r  shal l  b e  cons t ruc ted  o f  Class "C"  concrete,  shaped and 
t rowe led  t o  p roduce  a smooth c i r c u l a r  cross-sect ion.  

C. Frames and Cast ings 

Frames and  cast ings shal l  b e  set  in a f u l l  bed  o f  mor ta r  a 
maximum o f  1/2" t h i c k .  Where r e q u i r e d  t o  ad jus t  t h e  frames 
a n d  cas t ings  t o  g r a d e  t h e r e  shal l  b e  insta l led t o  a maximum of 
f o u r  b r i c k  courses.  



D. Steps 

1. Steps shall be  instal led i n  ver t i ca l  alignment spaced 12- 
inches on  center .  

2. I n  concrete sections t h e  steps shall be  cast i n to  t h e  
section o r  secured w i th  cadmium plated bol ts  t o  threaded 
inse r t s  which are  precast  in to  the  concrete. 

3. I n  masonry construct ion t h e  steps shall be b u i l t  in to  t h e  
masonry walls . 

E. Plaster ing 

1. Plaster shall be  w i th  mortar  no t  less than 1/2- inch t h i c k  
and troweled smooth. 

2. Outside o f  masonry s t ruc tures .  

3. Ins ide and outs ide o f  b r i c k  courses under  frames and 
cast ings. 

F. Sumps 

Sumps o f  t h e  size specif ied shall be b u i l t  in to  the  f loors o f  
vau l ts  and similar s t ruc tu res .  Floors shall be  sloped to  the  
sump. 



MATERIALS AND PERFORMANCE - SECTION 63 

PRECAST CONCRETE MANHOLES 

MP-63.01 GENERAL 

A. Work Specif ied 

Precast manholes o f  t h e  t y p e  scheduled w i t h  construct ion as 
shown on  t h e  Standard  Details f o r  Manholes. A l l  manholes shall 
consist o f  t h e  combination o f  base and ba r re l  sections resu l t i ng  
in t h e  fewest number o f  joints. 

6 .  Appl icable Codes, Standards and Specif ications 

1.  American Society f o r  Test ing  and Materials (ASTM) 

MP-63.02 SUBMITTALS 

A .  Pr ior  t o  any  f i e ld  construct ion, t he  Contractor  shall submit f o r  
review drawings and conformance data f o r  manhole sections, 
slabs, steps, frames and covers, location and size o f  base 
section opening and manhole step locations. 

MP-63.03 MATERIALS 

A .  Manhole Sections 

1. Precast concrete p ipe  sections and slabs shall be 
constructed and re inforced in accordance w i th  ASTM C478, 
w i th  a minimum wall th ickness o f  5 inches and wi th  joints 
hav ing  an "0" r i n g  seal. 

a. Manhole sections shall be  waterproofed w i th  
bi tuminous material on  t h e  ex ter io r .  

2. Base sections shall have re inforced f l a t  bottoms p r o t r u d i n g  
6 inches beyond t h e  outside face o f  t he  r i s e r  section. The  
f l a t  bottoms shall be: 

a. Minimum o f  6 inch thickness f o r  r i sers  u p  t o  and 
inc lud ing 48 inch diameter. 

b .  Minimum o f  8 inch th ickness f o r  r i se rs  o f  l a rge r  
diameter. 

3. Each opening in t h e  base section f o r  sewers up t o  and 
inc lud ing 20 inch diameter shall contain a f lex ib le  r u b b e r  
connection instal led b y  the  manufacturer  o f  t he  base 
section. 

a. Openings f o r  d r o p  in le t  pipes are  excepted. f rom t h i s  
requirement. 



b. Flex ib le  r u b b e r  connectors  shal l  b e  

1) KOR-N-SEAL 
2) Lock Jo in t  F lex ib le  Manhole Sleeve 
3) O r  equal  

4. T o p  sections, tapered  o r  f la t ,  shal l  b e  adequate t o  
w i t hs tand  H-20 wheel loads. A l l  t o p  sect ions shal l  have  
concent r i c  o r  eccent r i c  open ing  as speci f ied o r  shown f o r  
t h e  t y p e  o f  manhole. T h e  edge o f  eccent r i c  open ings  f o r  
f l a t  t o p  sect ions shal l  b e  a maximum o f  2 i nches  f rom t h e  
inb ide wall o f  t h e  b a r r e l  sect ion. 

B. Manhole Steps 

1. Steps f o r  manholes shal l  b e  cas t  i ron ,  ASTM A48, Class 30 
o r  o the rs  acceptable t o  t h e  Engineer .  

2. Steps shal l  b e  insta l led in each manhole in ve r t i ca l  
a l ignment  spaced 12- inches o n  cen te r  and  shal l  b e  p laced 
o v e r  t h e  la rges t  benchwal l  o f  t h e  manhole. 

3. Steps shal l  have  a minimum t r e a d  w i d t h  o f  12- inches and  
shal l  b e  precasted i n t o  t h e  manhole sect ions o r  o t h e r  
methods o f  insta l la t ion w i t h  p r i o r  acceptance o f  t h e  
Engineer .  

b 
C. Frames and  Covers  

1.  Manhole frames and covers  shal l  b e  in accordance w i t h  
ASTM A-48, Class 30, and  as l i s ted  b y  t h e  fo l low ing  
manufacturers ,  o r  equal.  

Syracuse Cast ings:  24" Nominal Cas t ing  No. 1255-B 
36" Nominal Cas t i ng  No. 1024 

Neenah Cast ings:  24" Nominal Cas t ing  No. R-1780 
36" Nominal Cas t ing  No. R-1744 

2 .  Covers shal l  b e  p r o v i d e d  w i t h  a minimum o f  two  w a t e r t i g h t  
p ickholes and  shal l  b e  sol id un less o therw ise  no ted .  
Frames and  covers  shal l  b e  adequate t o  bea r  H-20 wheel 
loads and  shal l  b e  p r o v i d e d  w i t h  machined bea r i ng  
sur faces.  L e t t e r i n g  shal l  b e  e i t he r  "San i t a r y  Sewer" o r  
"S to rm Sewer", depend ing  on  t h e  use, un less o therw ise  
d i rec ted .  When r e q u i r e d  f o r  bo l t ing ,  holes shal l  b e  
p r o v i d e d  in t h e  frames. 

D. Mor ta r  and  B r i c k s  

1 .  Masonry cement f o r  mor ta r  shal l  meet t h e  requ i rements  of 
ASTM C91, T y p e  I I  and  shal l  b e  mixed  w i t h  a g raded  
q u a l i t y  sand con forming  t o  ASTM C144. Mix  shal l  b e  1 
p a r t  masonry cement t o  3 .  p a r t s  sand us ing  t h e  minimum 
amount o f  clean water  r e q u i r e d  f o r  wo rkab i l i t y .  



2. B r i c k  shall meet t h e  requi rements o f  ASTM C62, Grade SW 
o f  a ha rd -bu rned  manufacture. 

E. Observat ion Pipe 

1. Each manhole base section shal l  have a 3/4-inch diameter 
rigid plast ic  p ipe  insta l led t h r o u g h  t h e  wall one foo t  above 
t h e  t o p  o f  t h e  lowest p ipe  opening. 

2. T h e  p ipe  shal l  have a th readed p last ic  p l u g  o r  cap o n  t h e  
ins ide  end. 

3. T h e  outs ide end shal l  be  encased in 1 cubic foot o f  clean 
grave l .  

MP-63.04 DROP MANHOLES - SPECIAL CONSTRUCTION 

A. T y p e  D o r  H manholes shall be  cons t ruc ted  in accordance w i t h  
t h e  Standard  Detail as fol lows: 

1. T h e  p o l y v i n y l  ch lo r ide  (PVC) p ipe  and f i t t i n g s  shal l  meet 
t h e  requi rements o f  ASTM D-3034. Joints shall b e  solvent  
welded except  f o r  those insta l led ver t i ca l l y .  T h e  d r o p  
section, tee and n ipp le  shal l  b e  o f  t h e  same diameter as 
t h e  i n f l u e n t  sewer u p  t o  t h e  maximum o f  12-inches in 
diameter. For  i n f l u e n t  sewers ove r  12-inches in diameter, 
a 12-inch b ranch  tee, n ipp le  and d r o p  section shal l  be  
used. 

a 

T h e  PVC n ipp le  and t h e  i n f l u e n t  sewer shall be  joined w i th  
a f lex ib le coup l ing  which shall be T y l o x  o-Dapter,  Band 
Seal Rubber  Adapter ,  o r  equal. Tee shall be  p lugged w i t h  
a removable p l u g  consis t ing o f  two conical aluminum discs, 
a r u b b e r  compression gasket  and a permanent ly  extended 
opera t ing  handle. T h e  p l u g  shall p rov ide  a wa te r t i gh t  seal 
as t h e  gasket  i s  fo rced against  t h e  p ipe wall b y  d raw ing  
t h e  aluminum discs together  w i t h  t h e  opera t ing  handle. 
T h e  opera t ing  handle shall b e  coated t o  p ro tec t  against  
corros ion.  

3. T h e  opening in t h e  manhole ba r re l  f o r  t h e  d r o p  in le t  does 
n o t  r e q u i r e  a f lex ib le  p ipe connector.  A wa te r t i gh t  seal 
shall be  made between t h e  manhole wall and PVC in le t  p ipe  
us ing  a un iversa l  compression t y p e  annu lar  space sealer 
cons t ruc ted  o f  h a r d  r u b b e r  l inks ,  joined together  b y  bo l ts  
o f  corros ion res is tan t  p lated carbon steel o r  o the r  t y p e  
seal acceptable t o  t h e  Engineer.  T h e  r u b b e r  l i n k  material 
shall remain f lex ib le  and be  res is tan t  t o  water and chemical 
act ion. 

A .  Precast manhole bases shall be  insta l led level on a f l a t  stable 
subgrade.  Where an unstable condi t ion _exists, t he  Cont rac tor  



shall excavate t h e  unstable material and replace w i th  compacted 
granu lar  material. 

6. Al l  jo ints on t h e  ins ide and outside o f  t h e  manhole shall be  f i l led  
w i t h  mor tar  t o  p rov ide  a smooth and cont inuous surface. 

C. Manhole i nve r t s  shall be  l ined w i th  a hal f  section o f  p ipe  o f  t h e  
same t y p e  and size as t h e  p ipe  used f o r  t h e  sewer o r  shall be  
constructed o f  Class C concrete, shaped and t roweled t o  
produce a smooth c i rcu lar  cross-section . Manholes hav ing  
sewer intersect ions o f  less than  90° shall have t h e  al ignment o f  
a T y p e  "A"  benchwall as'  shown on Standard Detail SD-10. 
Benchwalls shall have a slope o f  1/211 on 12" and t h e  mor tar  
sur face shall be g iven a broom f in ish .  

D. Mor tar  beds f o r  b r i c k  o r  manhole frames shall be  a maximum 
th ickness o f  1/2 inch.  

E. Manhole frames f o r  T y p e  E & I manholes shall set on a bed o f  
mor tar  and be bolted t o  t h e  f l a t  slab top  w i th  4-3/4-inch bol ts  
even ly  spaced around t h e  frame us ing  concrete expansion 
anchors. For  o ther  t ypes  o f  manholes, t h e  Contractor  shall 
f u r n i s h  and insta l l  u p  t o  a maximum o f  f o u r  b r i c k  courses as 
requ i red  t o  adjust  t h e  frames t o  grade. T h e  b r i c k  courses 
shall be  plastered w i th  1/2" minimum o f  cement mor tar  ins ide 
and out .  

F. In d r o p  manholes T y p e  D o r  H, t h e  space sealer between t h e  
manhole wall and PVC in le t  p ipe  shall be  assembled w i th  t h e  
heads o f  t h e  bol ts  on t h e  ins ide o f  t h e  manhole. 

MP-63.06 MARKERS 

A.  Unless otherwise specified, two ( 2 )  2" x 4" markers shall be 
placed adjacent t o  each completed manhole except those insta l  led 
in roadways. T h e  markers shall be bu r ied  in t h e  g round  a 
minimum o f  6 feet  and shall ex tend above t h e  top  o f  t h e  manhole 
a minimum o f  2 feet .  

6. T h e  por t ion  o f  t h e  marker  extending above t h e  g round  shall be  
painted green. 

MP-63.07 TESTING 

A .  Each sani tary sewer manhole shall be tested in accordance w i t h  
t h e  Section ent i t led "Leakage Tests" .  



MATERIALS AND PERFORMANCE 

SECTION 70 - PIPELINE INSTALLATION 

MP-70.01 GENERAL 

A. Work Specified 

1. A l l  metallic and non-metallic pipe, f i t t i ngs  and specials o f  
the  t y p e  and qua l i t y  as shown in the p ipe schedule o r  on 
the  Contract  Drawings and as specified f o r  the pipe. 

6.  Related Work Specified Elsewhere 

1 . Trenching,  Backf i l l ing  and Compacting 
2. Selected F i l l  
3. Section per t inen t  t o  t he  t y p e  o f  p ipe t o  be  instal led 
4. Pipe Hangers and Supports 
5. Leakage Tests 
6. Chlorination 

MP-70.02 MATERIALS 

A. Pipe 

1. Materials f o r  the  p ip ing,  jo ints and f i t t i ngs  shall be as 
specified in the  Section f o r  the t ype  o f  pipe to  be in- 
stalled, shown in the p ipe schedule o r  on the Contract  
Drawings. 

a. Pipe and appurtenances shall comply w i th  the applica- 
b le  standards fo r  i t s  t ype  o f  material. 

B. Joints 

1. T y p e  o f  jo ints shall be as scheduled in the p ipe schedule 
o r  as shown o r  noted on the Cont ract  Drawings. 

2. Grooved and shoulder t ype  joints o f  the rigid design may 
be used in lieu o f  f langed joints on duct i le i r on  o r  steel 
p ipe w i th  the p r i o r  acceptance o f  the Engineer. 

C. I nspection 

1. Pipe and appurtenances shall be  inspected by the Contrac- 
t o r  on de l i ve ry  and  p r i o r  to  instal lat ion fo r  conformance 
w i t h  the standards and specifications. 

a. Materials no t  conforming t o  the standards and speci- 
f ications shall not  be stored on s i te b u t  removed a t  
once and replaced w i t h  material conforming to  the  
specifications. 



MP-70.03 SUBMITTALS 

A. Tes t  reports,  certif ications, shop drawings and samples a re  
requ i red as set fo r th  in the  sub-section ent i t led "Submittalst1 
f o r  t he  t ype  o f  p ipe to be  installed. 

B. Layout drawings a re  requ i red  f o r  pipelines t o  b e  instal led 
w i th in  s t ruc tu res  showing t he  location inc lud ing t he  suppor t  
system, sleeves and appurtenances. 

MP-70.04 INSTALLATION - UNDERGROUND 

A. General 

1. Excavation and backf i l l ing  shall be in accordance w i t h  t he  
applicable provisions o f  t h e  Section ent i t led "Trench ing,  
Backf i l l ing and Compacting". 

2. Blocking wi l l  no t  b e  permit ted under  pipe, except where 
the  p ipe is t o  be  la id w i th  concrete crad le  o r  encasement. 

3. No p ipe shall be  la id upon a foundation in which f r os t  
exists; no r  a t  any time when there is danger o f  t h e  forma- 
t ion o f  ice o r  the  penetrat ion o f  f r os t  a t  t he  bottom o f  t he  
excavation. 

4. Temporary bulkheads shall be placed in al l  open ends o f  
p ipe whenever p ipe lay ing is no t  act ively in process. The 
bulkheads shall be designed to p reven t  the  entrance o f  
d i r t ,  debr is  o r  water. 

5 .  Precautions shall be taken t o  p reven t  the  f lotat ion o f  the  
p ipe in the event o f  water enter ing the t rench.  

B. Location and Grade 

1. Pipelines and appurtenances shall be located as shown on 
the  Contract  Drawings o r  as di rected and as established 
from the  control  su rvey  in accordance w i th  the  Special 
Provisions. 

2. The  alignment and grades shall be determined and main- 
tained b y  a method acceptable to  the  Engineer. 

C. Subgrade 

The  subgrade fo r  pipelines shall be  earth o r  special embedment 
as specified o r  d i rected and shall be prepared in accordance 
w i t h  the Section ent i t led "Trenching,  Backf i l l ing and Compact- 
ing". 



0. Joints 

1. Joints shall be assembled using gaskets, lubr icants and 
solvents as furnished b y  the pipe manufacturer and in 
accordance wi th  the manufacturer's recommendations. 

E. Embedment 

1. Embedment shall be  deposited and compacted in accordance 
wi th  the Section entit led "Trenching, Backf i l l ing and 
CompactingM, and the Section fo r  the type o f  pipe being 
installed and shall be one of the embedments shown below 
unless otherwise specified o r  directed. 

2. Type "A" Embedment 

Pipe o f  Asbestos Cement 
Cast l r on  Soil 
Copper 
Corrugated Steel 
Ducti le l r on  
Reinforced Concrete 
Prestressed Concrete 
V i t r i f ied  Clay 
Wrought Steel. 

a. The embedment shall be nat ive material excavated 
from the  trench, which is acceptable to the Engineer, 
containing no stones larger than 1-112 inches i n  size 
o r  debris. 

b. It shall be deposited and tamped in 6-inch layers to 
the centerl ine o f  the pipe. 

c. Native material placed above the centerl ine o f  the pipe 
to a depth o f  12 inches above the pipe shall be 
deposited in such manner as t o  no t  damage the pipe. 

d. When specified o r  directed, Selected Fi l l  material shall 
be used in l ieu o f  the nat ive material for  a o r  c 
above. 

3. Type  I1BM Embedment 

Pressure Pipe o f  Fiberg lass 
Polyvinyl  Chloride 
Steel 
Thermal Plastic 

a. The embedment shall consist o f  compacted Type "F" 
granular  material placed from a depth o f  4" below the 
pipe to  the centerl ine o f  the pipe. 

1) It shall be  deposited and hand-compacted in 
6-inch maximum layers. 



b. From the  center l ine t o  t h e  top o f  t h e  p i pe  t h e  
embedment shal l  b e  nat ive material excavated from t h e  
t rench,  which is acceptable t o  t he  Engineer, contain- 
ing no  stones la rger  than 1-112" in size and shal l  b e  
lightly compacted. 

c. From t h e  t op  o f  t he  p ipe t o  one foot  above the  pipe,  
acceptable nat ive material shal l  b e  deposited in such 
manner as t o  n o t  damage t h e  pipe. 

d. When t h e  nat ive material under  b o r  c above i s  no t  
acceptable, t o  t he  Engineer, Selected F i l l  materials " 
shal l  b e  used. 

4. T y p e  "CI1 Embedment 

Non-pressure p ipe o f  Fiberglass 
Polyv iny l  ch lor ide 
Thermal Plastic 

a. T h e  embedment shal l  consist o f  compacted T y p e  ItFtt 
g ranu la r  materials placed f rom a dep th  o f  4" below 
t h e  p ipe  t o  a dep th  o f  12" over  the  pipe. 

1) It shal l  b e  deposited and  hand-compacted in 
6-inch maximum layers. 

F. T h r u s t  Restraints 

1. Pressure pipel ines shal l  have t h r u s t  res t ra in ts  in the  form 
o f  t h r u s t  blocks, t i e  rods,  o r  anchors o f  t he  size and  type - specif ied o r  as requ i red  by the  p ressure  and s tab i l i t y  of  
the suppor t ing  surface. 

a. T h r u s t  res t ra in ts  shall b e  instal led a t  a l l  changes ic 
direct ion,  changes in size, dead ends o r  o ther  lo- 
cat ions where shown. 

b. T h r u s t  res t ra in ts  shal l  b e  in place, and  when o f  
concrete (Class C) shal l  have developed t he  requ i red  
s t reng th ,  p r i o r  t o  tes t ing o f  t he  pipel ine. 

c. T i e  rods  and n u t s  fo r  t h r u s t  res t ra in ts  shal l  b e  of 
high tensi le steel and shal l  have a minimum y ie ld  
s t r eng th  o f  70,000 psi.  

1. T i e  rods  and  nu t s  instal led unde rg round  shal l  be  
coated w i t h  two coats o f  coal t a r  p i t ch  preserva- 
t i v e  coat ing a f t e r  instal  lation. 

G. Service Connections 

1. Connect_ions to  in-service p ressure  pipel ines shall be  in 
accordance w i th  t he  appl icable provis ions o f  t h e  Section 
ent i t led "Tapped Connections". 

i., 
i 



2. Connections t o  sewers shall be saddle, wye o r  tee branch- 
es as specified. 

a. Saddle and wye branches shall be installed, in gen- 
eral, so t ha t  the  top o f  the branch is a t  the  top  o f  
the  pipe. 

3. Laterals o f  t he  kind and size of p ipe as specified shal l  be 
instal led as shown, specif ied o r  directed. 

a. Bends, as required,  shall b e  used between the con- 
nection and  the  lateral, t o  obtain the  cor rect  slope 
and  t o  allow t he  horizontal angle o f  the  lateral t o  be 
a t  90 degrees t o  the  main l ine o r  other angle as 
specif ied o r  directed. 

b. Minimum slope f o r  a lateral shall b e  114 inch pe r  foot. 

c. Maximum slope f o r  a lateral shal l  b e  2 feet pe r  foot 
unless otherwise specified. 

d. Each lateral hav ing a slope o f  1 foot pe r  foot o r  
greater  shall have a concrete cradle which shal l  be  

, Class C concrete and shal l  be  placed 6" each side o f  
and from a depth o f  3" below to  the  centerl ine o f  the  
lateral pipe. 

e. Laterals specified t o  exceed the maximum slope shall 
be supported to  prevent  excessive load being appl ied 
t o  the main l ine pipe. 

f. The  end o f  each connection o r  lateral shall be sealed 
by means o f  a removable water t ight  p lug  as shown on 
the  Contract  Drawings. 

g. The  end o f  each connection o r  lateral shall have a 2 x 
4 inch marker extending ver t ica l ly  from the  stopper 
t o  3 feet above the g round  surface. The  port ion o f  
the marker extending above the g round  shall be 
painted green. 

4. Connections and ends o f  laterals shall no t  be backf i l led 
until a record has been made o f  the t 'as-built ' t location o f  
each . 

H. Connection t o  Ex is t ing St ructures o r  Manholes 

1. Where a s tub  has been prov ided the connection shall be 
made t o  the ex is t ing pipe. 

2. Where no s tub  has been provided, the Contractor  shall 
make an opening f o r  inser t ing  the connecting pipe. 



* 
a. When specified, a sleeve shal l  be  instal led and a 

water t ight  jo int  formed. 

1) The  car r ie r  p ipe shall be instal led in the  sleeve 
and the  joint made watert ight .  

b. Where no sleeve is specified, the  space between the  
pipe and the  wall o f  the  s t r uc tu re  o r  manhole shal l  be  
made watert ight .  

c. A jo int  shall be in the p ipe a t  o r  w i th in  5 feet o f  a 
s t ruc tu re  o r  manhole. 

d. A channel shal l  be  b u i l t  o r  the  ex is t ing channel 
revised, to  d i rec t  the flow from o r  in to  the new pipe. 

e. Care shall be taken to avoid damage t o  the  ex is t ing 
s t r uc tu re  o r  manhole and to  p reven t  debr i s  from 
enter ing any ex is t ing channel. Any  damage shal l  be 
repaired and debr is  removed. 

MP-70.05 l NSTALLATION - EXPOSED 

A. Exposed pipelines shall be  carefu l ly  erected and  neat ly ar -  
ranged. 

1. Run parallel t o  wall o f  s t ruc tu res  

B. Supports and anchors shal l  be  adequate to suppor t  the  pipe 
f i l led w i th  water w i th  a minimum safety factor o f  5 and fo r  the  
test  pressure specified. 

C. Special supports shall be as specified in the Section f o r  the  
t y p e  o f  p ipe being installed. 

MP-70.06 F INAL INSPECTION O F  SEWERS 

A. Each section o f  p ipe between manholes shall be inspected before 
f inal acceptance. 

1. In larger pipelines the inspection shall be b y  t ravers ing  
t he  inside o f  the pipe. 

2. In smaller pipelines the inspection shall be by observation 
wi th  i l lumination. 

3. Where specified, the  inspection shall be b y  closed c i r cu i t  
television. 

a. Shall be monitored b y  both  the Engineer and the  
Contractor. 



B. The  inspection shall determine the pipel ine to  be  t r u e  t o  l ine 
and grade, t o  show no leaks, to  h'ave no  obstruct ion to  flow, to  
have no projections o r  p ro t rud ing  o f  connecting pipes o r  jo int  
materials, shall be  f ree from cracks and shall contain no dep- 
osits o f  sand, dir t  o r  other materials. 

C. A l l  deficiencies located during the inspection shall be corrected. 

MP-70.07 CUTTING AND SPECIAL HANDLING 

A. Field cuts  o f  pipes shall be in accordance w i th  the manufact- 
u re r ' s  instruct ions.  

B. Where a pipe requires special handl ing o r  instal lat ion it shall be 
in accordance w i th  the Section fo r  t ha t  t ype  o f  pipe. 

MP-70.08 FLEXIBLE COUPLINGS 

Flexible couplings shall be provided where shown o r  scheduled and o 

shall be in accordance w i th  the Section enti t led llFlexible Pipe 
Couplings". 

MP-70.09 WALL CASTINGS AND SLEEVES 

A l l  pipelines passing th rough  walls, f loors o r  slabs o f  s t ructures 
shall be installed in a wall casting o r  sleeve. The wall castings and 
sleeves shall be in accordance w i th  the  Section ent i t led I1VJall Cast- 
ings and Sleevesu. 

MP-70.10 LEAKAGE TEST 

A. A l l  pipelines shall be  tested fo r  leakage in accordance wi th the 
Section ent i t led "Leakage Test". 

MP-70.11 CHLORINATION 

A. A l l  pipelines designed to convey potable water shall be chlo- 
r inated in accordance wi th  the Section enti t led "Chlorination1'. 





MATERIALS AND PERFORMANCE - SECTION 71 

LEAKAGE TESTS 

MP-71.01 GENERAL 

A.  Work Specif ied 

1. Tes t i ng  o f  a l l  hyd rau l i c  s t ruc tures ,  p ressure  and non-  
p ressu re  p i p i n g  f o r  leakage as specif ied. 

a. T h e  Cont rac tor  shall f u r n i s h  al l  labor, equipment, 
t e s t  connections, vents, water and materials 
necessary f o r  c a r r y i n g  o u t  t h e  pressure  and leakage 
tests.  

2. Al l  t es t i ng  shall b e  witnessed by t h e  Engineer. 

MP-71.02 LEAKAGE TESTS FOR STRUCTURES 

A.  Tanks,  vaults,  wells and o the r  fluid conta in ing s t ruc tures ,  
(exc lud ing  manholes) shal l  b e  tested before back f i l l i ng  b y  

. filling t h e  s t r u c t u r e  w i t h  water t o  over f lowing,  o r  o the r  level as 
may be d i rec ted  by t h e  Engineer, and observ ing  t h e  water  
sur face level twen ty - fou r  hours  thereaf te r .  

1. When tes t ing  absorbent  materials such as concrete, t h e  
s t r u c t u r e  shall b e  f i l l ed  w i t h  water a t  least 24 hou rs  
be fore  t h e  tes t  i s  s ta r ted .  

6 .  T h e  ex te r i o r  surface, especially a t  t h e  construct ion joint,  wi l l  
be  inspected f o r  leakage during and upon completion o f  the  
twen ty - fou r  h o u r  tes t .  

1. Leakage wi l l  b e  considered t o  be  w i th in  t h e  allowable l imits 
when t h e r e  i s  no  v is ib le  s ign  o f  leakage on t h e  ex ter io r  
sur face and where t h e  water sur face does n o t  d r o p  except  
as associated w i t h  evaporat ion. 

2. A s l i g h t  dampness on t h e  ex te r i o r  wall sur face d u r i n g  t h e  
tes t  per iod  wi l l  n o t  be  considered as leakage, except in 
t h e  case o f  prestressed concrete s t ruc tu res .  

MP-71.03 TESTS ON PRESSURE PIPING FOR TRANSPORT OF WATER 
OR SEWAGE 

A.  General 

1. Pipelines designed t o  t ranspor t  water o r  sewage under  
p ressure  shall be  tested hydros ta t ica l l y  and f o r  leakage 
p r i o r  t o  be ing  placed in serv ice.  



2. T h e  length  o f  piping and sections inc luded in t h e  tes ts  
shall meet t h e  approval  o f  t h e  Engineer. 

3.  Equipment in o r  attached t o  t h e  pipes be ing tested shall be  
protected. A n y  damage t o  such equipment during t h e  tes t  
shall be  repaired by t h e  Contractor  a t  h i s  expense. 

4. When p ip ing  i s  t o  be  insulated o r  concealed in a s t ruc tu re ,  
tes ts  shall be  made before t h e  p ipe  i s  covered. 

5. Al l  f i t t ings ,  h y d r a n t s  and appurtenances must  be  p r o p e r l y  
braced and harnessed before t h e  pressure  i s  appl ied. 
T h r u s t  res t ra in ing  devices which wi l l  become a p a r t  o f  t h e  
system must  also b e  tested a t  t h e  tes t  pressure.  

6. When tes t ing  absorbent  p ipe  materials such as asbestos 
cement o r  concrete, t h e  p ipel ine shall be f i l l ed  w i t h  water  
a t  least 24 hours  before t h e  t e s t  i s  made. 

7. If t h e  l ine fa i ls  t h e  test,  t h e  Contractor  shall exp lore  f o r  
t h e  cause o f  t h e  excessive leakage and a f te r  repa i rs  have 
been made t h e  l ine shall be  retested.  T h i s  procedure  shall 
be repeated u n t i l  t h e  p ipe  complies. 

8. Pressure Test  

1. . Tes t  p ressure  shall be  as scheduled or ,  where no pressure  
i s  scheduled, a t  150 psi.  

2 .  T e s t  p ressure  shall be  held on t h e  p i p i n g  f o r  a per iod  o f  
a t  least 2 hours, unless a longer per iod i s  requested b y  
t h e  Engineer. 

C. Leakage Test  

1. T h e  leakage tes t  shall be  conducted concur ren t l y  w i t h  t h e  
pressure  test .  

2. T h e  ra te  o f  leakage shall be  determined a t  15 minute 
in terva ls  by means o f  volumetr ic measurement o f  t h e  
makeup water added t o  maintain t h e  tes t  pressure.  The  
tes t  shall proceed u n t i l  t h e  ra te  o f  leakage has stabi l ized 
o r  i s  decreasing below an allowable value, f o r  t h ree  
consecutive 15 minute in terva ls .  A f t e r  th is ,  t h e  t e s t  
p ressure  shall be  maintained f o r  a t  least another 15 
minutes. 

a. A t  t h e  completion o f  t h e  tes t  t h e  pressure  shall be  
released a t  t h e  fu r thermost  po in t  f rom t h e  po in t  o f  
appl icat ion. 

3 .  Al l  exposed p ip ing  shall be  examined d u r i n g  t h e  tes t  and 
all leaks, defect ive material o r  joints shall b e  repa i red  o r  
replaced before repeat ing t h e  tests. 



4. T h e  allowable leakage f o r  p ressure  pipel ines shall n o t  
. exceed t h e  fol lowing in gallons p e r  24 hours  p e r  inch o f  

diameter p e r  mile o f  pipe: 

T y p e  o f  Pipe Lea kaqe 

Duct i le  i r o n  10 

Po lyv iny l  chloride, thermal p last ic  o r  
f iberg lass w i t h  r u b b e r  joints 10 

Po lyv iny l  chloride, thermal p last ic  o r  
f iberg lass w i t h  sovent-cemented jo ints 0 

Concrete w i th  steel and r u b b e r  joints 10 

Steel w i t h  welded joints 0 

Steel w i t h  harnessed joints 10 

Wrought  steel 0 

Copper 0 

A l l  p i p i n g  ins ide s t ruc tu res  0 

5 .  Regardless o f  t h e  above allowables, any  v is ib!e leaks shall 
be  permanently stopped. 

MP-71.04 TEST FOR NON--PRESSURE PIPELINES FOR TRANSPORT OF 
WATER OR SEWAGE 

A. General 

1. Pipelines designed t o  c a r r y  water o r  sewage in open 
channel f low o r  a t  minimal pressures shall b e  tested f o r  
leakage p r i o r  t o  be ing placed in service. 

2. T h e  leakage shall be determined b y  exf i l t rat ion,  
in f i l t ra t ion  o r  low pressure  a i r .  
a. T h e  tes t ing  method d i rected b y  t h e  Engineer shall 

take in to  considerat ion t h e  groundwater  elevation o f  
t h e  section o f  p ipe  being tested. 

b. T h e  maximum non-pressure pipel ine t o  b e  tested f o r  
leakage shall be  t h e  section between manholes o r  600 
feet  as d i rec ted b y  t h e  Engineer. 

3. Intermediate leakage tests d u r i n g  construct ion shall be  
made a t  t he  Contractor 's  discret ion. Upon completion o f  
any  pipeline, t h e  en t i re  system inc lud ing manholes shal l  be  
tested f o r  compliance t o  allowable leakage. 



4. When tes t i ng  absorbent  p ipe  materials such as asbestos- 
cement o r  concrete, t h e  p ipel ine shal l  b e  f i l l ed  w i t h  water  
a t  least 24 hours  before t h e  t e s t  i s  made. 

5. Groundwater  level shall b e  determined b y  t h e  Cont rac tor  
p r i o r  t o  a n y  tes t i ng  b y  read ing  t h e  water  level a t  t h e  
observat ion p ipe  in t h e  manholes. 

6. If t h e  l ine  fa i ls  t h e  test,  t h e  Cont rac tor  shal l  exp lore  f o r  
t h e  cause o f  t h e  excessive leakage and a f t e r  repa i r s  have 
been made t h e  l ine  shall b e  retested. T h i s  p rocedure  shal l  
be repeated until t h e  p ipe  complies. 

B . Exf i l t ra t ion  Tes t i ng  

1. Ex f i l t ra t ion  tes ts  shall be  made b y  filling a section o f  
p ipel ine w i t h  water  and  measur ing t h e  q u a n t i t y  o f  leakage. 

2. T h e  head o f  water  a t  t h e  beg inn ing  o f  t h e  tes t  shall b e  a t  
least two fee t  above t h e  h ighes t  p ipe  w i th in  t h e  sect ion 
be ing  tested. 

a. Should groundwater  b e  present  w i th in  t h e  section 
be ing  tested, t h e  head o f  water  f o r  t h e  t e s t  shal l  b e  
two  fee t  above t h e  hyd rau l i c  g rad ien t  o f  t h e  
groundwater .  

b. Should t h e  requi rement  o f  two  fee t  o f  water  above t h e  
h ighes t  p ipe  subject  a n y  jo in t  a t  t h e  lower end  o f  t h e  
t e s t  section t o  a d i f fe ren t ia l  head o f  g rea ter  than 
11.5 fee t  another  method o f  t es t i ng  shal l  b e  
employed. 

C . l n f i l t r a t i on  Tes t i ng  

1. l n f i l t r a t i o n  tes ts  w i l l  be allowed o n l y  when t h e  water  table 
gauges determine t h e  groundwater  level t o  be  two  fee t  o r  
more above t h e  h ighes t  p ipe  o f  t h e  section be ing  tested.  

2. I n f i l t r a t i on  t e s t  shall b e  made b y  measuring t h e  q u a n t i t y  
o f  water  leaking i n to  a section o f  p ipel ine.  

3. Measurement o f  t h e  i n f i l t r a t i on  shall be  b y  means o f  a 
cal ibrated weir  cons t ruc ted  a t  t h e  ou t le t  o f  t h e  section 
be ing  tested. 

D. Allowable Leakage f o r  Non-Pressure Pipelines 

T h e  allowable leakage (ex f i l t r a t i on  o r  i n f i l t r a t i on )  f o r  non-  
p ressure  pipel ines shall n o t  exceed t h e  fo l lowing in gal lons p e r  
24 hou rs  p e r  inch  o f  diameter p e r  1000 fee t  o f  p ipe:  



T y p e  o f  Pipe Leakage 

Duct i le  i r o n  - mechanical o r  push-on jo ints 10 

Asbestos-cement "0" ring jo ints 20 

Po lyv iny l  chlor ide, thermal p last ic  o r  
f iberg lass w i th  r u b b e r  jo ints 10 

Po lyv iny l  chlor ide, thermal plast ic o r  
f iberg lass w i t h  solvent-cemented jo ints 0 

Concrete w i th  r u b b e r  joints 20 

Concrete w i t h  steel and r u b b e r  jo ints 10 

Cor rugated Steel 95 

Clay w i th  r u b b e r  gasket  jo ints 20 

Cast i r o n  soil p ipe  

1. dra ins  and vents 
2. sewer laterals 

A l l  p ip ing  ins ide s t ruc tu res  0 

*The same allowable as p ipe  t o  which it i s  connected. 

Regardless o f  t h e  above allowable leakage any s p u r t i n g  leaks 
detected shall be permanently stopped. 

E. A i r  Tes t ing  

1. For t h e  acceptance o f  a i r  tes t ing  in l ieu o f  hydros ta t ic  
tes t ing  (ex f i l t ra t ion  o r  in f i l t ra t ion) ,  t h e  Contractor  shall 
per fo rm hydros ta t ic  and a i r  tests on a t  least t h ree  sections 
o f  p ipel ine f o r  each t y p e  o f  p ipe  being used. The  
Engineer shall select t h e  sections f o r  t h e  corroborat ive 
tests. I f  these duel tested sections indicate t h e  same 
resul ts ,  t h a t  is, acceptance under  bo th  tests, a i r  tes t ing  
wi l l  be  allowed in l ieu o f  hydros ta t ic  tes t ing  t o  meet t h e  
pro jec t  requirements. 

2. A i r  tes t ing  f o r  acceptance shall no t  be performed u n t i l  t h e  
back f i l l ing  has been completed. 

3.  Low pressure  a i r  tests shall conform t o  ASTM C 828 except 
as specif ied herein and shall no t  be l imited to  t y p e  o r  size 
o f  pipe. 

4.  Al l  sections o f  pipel ines shall be cleaned and f lushed p r i o r  
t o  test ing.  



5. T h e  a i r  t es t  shall be  based on t h e  average ho ld ing  
pressure  o f  3 p s i  gauge, a d r o p  f rom 3.5 t o  2.5 psi, 
w i th in  t h e  per iod  o f  t ime allowed f o r  t h e  size o f  p ipe  and  
t h e  length  o f  t h e  tes t  section. T h e  time allowed fo r  t h e  1 
ps i  d r o p  in pressure, measured in seconds, wi l l  be  
computed by t h e  Engineer and wi l l  be  based on t h e  l imits 
o f  ASTM C 828. 

a. When groundwater  i s  p resent  t h e  average tes t  
p ressure  o f  3 ps ig  shall be  above any  back  pressure  
due t o  t h e  groundwater  level. 

b. The  maximum pressure  allowed u n d e r  any  condi t ion in 
a i r  tes t ing  shall be  10 psig.  T h e  maximum 
groundwater  level f o r  a i r  tes t ing  i s  13 fee t  above t h e  
t o p  o f  t h e  pipe. 

6. T h e  equipment requ i red  f o r  a i r  tes t ing  shall b e  fu rn i shed  
by t h e  Contractor  and shall inc lude t h e  necessary 
compressor, valves and gauges t o  allow f o r  t h e  moni tor ing 
o f  t h e  pressure, release o f  p ressure  and a separable t e s t  
gauge. 

a. T h e  t e s t  gauge shall be  sized t o  allow f o r  t h e  
measuring o f  t h e  one ps ig  loss allowed d u r i n g  t h e  
tes t  per iod  and shall be on a separate l ine t o  t h e  t e s t  
section. 

MP-71.05 MANHOLE TEST1 NG 

A. General 

1. Each manhole shall b e  tested by e i ther  ex f i l t r a t i on  o r  in- 
fi I t rat ion.  

2. A manhole wi l l  be  acceptable if t h e  leakage does n o t  exceed 
an allowable o f  one gallon p e r  ver t i ca l  foo t  o f  depth  fo r  24 
hours.  Regardless o f  t h e  allowable leakage any leaks 
detected shall be  permanently stopped. 

B. Exf i l t ra t ion  tes t  may be  per formed p r i o r  t o  o r  a f te r  back f i l l ing .  
T h e  tes t  shall be  made by f i l l i n g  t h e  manhole w i th  water and 
observ ing  t h e  level f o r  a minimum o f  e igh t  hours .  

C. I n f i l t r a t i on  tests shall be  performed when t h e  groundwater  level 
i s  above t h e  jo in t  o f  t h e  top  section o f  a precast  manhole. 

MP-71.06 AIR, O I L  AND GAS PIPING 

A. A l l  pipel ines f o r  air ,  oi l  and gas shall be cleaned and tested 
w i t h  a i r  a t  t h e  pressure  specif ied and no leakage wi l l  be 
allowed. A f t e r  these tests are  complete, fue l  gas l ines shall be 
f lushed o u t  w i th  n i t rogen o r  carbon d iox ide before fue l  gas i s  
admitted. - 



MP-71.07 CHLORINE GAS PIPING 

A .  All pipelines for chlorine gas shall be initially tested with 
nitrogen gas with no leakage allowed. After  the pipelines have 
been charged with chlorine gas all joints shall be checked for 
leakage using ammonia water. 



MATERIALS AND PERFORMANCE - SECTION 95 

POLYVINYL CHLORIDE (PVC) PRESSURE PIPE 
FOR BURIED PIPELINES 4-INCH AND LARGER 

MP-95.01 GENERAL 

A.  W o r k s p e c i f i e d  
1. Po lyv iny l  ch lo r ide  p ipe  o f  t h e  classif ication, and size and 

w i t h  f i t t i n g s  and jo ints  as specif ied in t h e  p i p e  schedule 
and  shown on t h e  Con t rac t  Drawings.  

B. Related Work Specif ied Elsewhere 
1. Trench ing ,  Back f i l l i ng  and Compacting 
2. Pipel ine Insta l la t ion 
3. Leakage Tes ts  
4. Ch lor ina t ion  

C. Appl icable Codes, S tandards  and Specif icat ions 
1. American National Standards I n s t i t u t e  (ANSI ) 
2. American Society f o r  Tes t i ng  and Materials (ASTM) 
3.  American Water Works Association (AWWA) 
4. National Sani tat ion Foundation (NSF) 

MP-95.02 MATERIALS 

A.  General 
1. Po l yv iny l  ch lo r ide  p ipe  shal l  b e  made f rom Class 12454-8 

materials o r  b e t t e r  in accordance w i t h  ANSI/ASTM D 1784. 
2. Po lyv iny l  ch lo r ide  p ipe  and accessories shall conform t o  

t h e  requi rements o f :  
a. - Water mains AWWA C900 
b. Pressure  ra ted  AN5  I /ASTM 02241 

3. Po lyv iny l  ch lo r ide  p ipe  and accessories t o  be  used fo r  
potable-water shal l  be  ce r t i f i ed  as sui table b y  t h e  NSF o r  
o the r  approved tes t i ng  agency and shall be  marked w i t h  
t h e  seal o f  t h e  agency. 

6. F i t t i ngs  and Coupl ings 
1. Duct i le- i ron f i t t i n g s  shal l  conform t o  t h e  requi rements of 

ANSI/AWWA C110. 
2. Po lyv iny l  ch lo r ide  f i t t i n g s  and coupl ings shall conform t o  

t h e  requi rements o f  t h e  PVC p ipe  f o r  cfassif ication and 
size. 

C. Jo ints  
1. Joints  f o r  p ipe  and  fitting shall be o f  t h e  t y p e  shown in 

t h e  p ipe  schedule and on the  Cont rac t  Drawings and i n  
accordance w i t h  t h e  s tandard  f o r  t h e  t y p e  o f  mater ial .  
a. Duct i le  i r o n  f i t t i n g s  shal l  be  push-on o r  mechanical. 
b .  Po l yv iny l  ch lo r ide  p ipe  and f i t t i n g s  shall be 

elastomeric o r  solvent-cemented . 



1) Rubber gaskets for  etastomeric joints shall 
conform to ANSI/ASTM F477. 
a )  The rubber  gasket  shal l  be  factory 

installed in t h e  pipe, fittings and 
couplings. 

The plain end of t he  pipe shall be marked by t h e  
manufacturer to  snow the  depth of penetration into t n e  
bell o r  coupling. 

A. Drawings and manufacturers data of t h e  pipe, joints and 
fittings showing compliance with this specification. 

8. Submit five (5) copies of manufacturer 's afTidavit tbaz ali 
delivered materials comply with the  requirements of t h e  
specified Standards.  

A .  Polyvinyl chloride pipe shall be insTalled in accardance wiih the  
applicable provisions of the  Sections entitled " T r ~ n c f i i r ! ~ ,  
Sackfilling and compact in^" and "Pipeline Installation" . 

8 .  Polyvinyl chloride pipe snall be.handleci and s t o r d  ir! 
accordance with t h e  manufactu,rer's recommendations. 



MATERIALS AND PERFORMANCE - SECTION 151 

SUBMERSIBLE SUMP PUMPS 

MP-151 .O1  GENERAL 

A.  Work Specif ied 
1. Single o r  dup lex  cent r i fuga l  t y p e  submersible sump pumps 

located as shown on Cont rac t  Drawings. 

6 .  Related Work Specif ied E!sewhere 
1. Miscellaneous Electr ic Motors 

C. Pumps shall be  manufactred b y :  
1. Enpo-Cornell 
2. Hydro-0-Mat ic  
3. Deming 
4. O r  equal. 

MP-151 .O2 CONSTRUCTION 

A.  Pumps 
1. Capacity and head as scheduled o r  shown on Cont rac t  

Drawings 
2. Semi-open impellers 
3. Perforated s t ra iners  on suct ion 

6 .  Motors 
1. Permanently sealed and r i g i d l y  coupled to the  pump 
2. Grease-sealed l i fetime lubr icated bear ings 
3. 115vo l t s ,  60cyc le ,  single phase w i th  capacitor s t a r t  
4 .  In tegra l  overload protect ion w i th  automatic r e s t a r t  
5. Water-resistant extension co rd  
6. O the r  requirements as requ i red  under  t h e  Section ent i t led 

"Miscellaneous Electr ic Motors". 

C. Appurtenances 

1. S t a r t  and stop b y  f loatable motor case, p ressure  switch o r  
f loats act ivated b y  change in water level. 

2. Duplex assembly shall have automatic a l te rnator .  
a. Back-up pump t o  s t a r t  on lead pump fa i lu re  o r  on 

r i s i n g  water level. 

MP-151.03 SUBMITTALS 

A .  Shop Drawings 
1. Submit detai l  drawings showing compliance w i th  these 

specif icat ions inc lud ing materials o f  construct ion and pa r t s  
l is t .  



8. Operat ion and Maintenance Manuals 
1. Fu rn i sh  th ree  sets o f  t h e  manuals as requ i red  b y  t h e  General 

Provisions. 

MP-151.04 1 NSTALLATION 

A .  Insta l led as shown on Cont rac t  Drawings 
1. 12-inch f lex ib le  r u b b e r  hose a t  pump discharge connection. 
2. Two check valves shall b e  insta l led in t h e  d ischarge p i p i n g  near 

pump and approximately two  fee t  apart .  

B.  Tes t ing  
1. A f t e r  instal lat ion each sump pump shall be  cycled a minimum of 

f i v e  times. 
a. Water shall be  d ischarged a t  ra te  scheduled. 
b .  Pump and motor shall show no s t ra in  o r  v ib ra t ions .  



- 
MATERIALS AND PERFORMANCE - SECTION 250 

PLACEMENT OF CONTAMINATED MATERIALS 

MP-250 .O1 GENERAL 

A .  Work Specif ied 

1. Work t o  b e  per formed u n d e r  t h i s  sect ion shal l  consist  o f  a l l  
labor, materials, suppl ies a n d  equipment necessary f o r  t h e  
haul ing,  hand l i ng  a n d  placement of contaminated materials 

- i n t o  t h e  temporary  containment s t r u c t u r e .  

MP-250.02 1 NSTALLATION 

A. Hand l ing  a n d  Hau l ing  

1 .  A n y  s tockp i l i ng  o f  contaminated materials p r i o r  t o  
placement i n t o  t h e  l and f i l l  ce l l  shal l  b e  as approved by t h e  
Engineer.  

2. A t  a l l  t imes when be ing  stockpi led, contaminated materials 
shal l  b e  p ro tec ted  f rom erosion due t o  stormwater o r  wind.  
A n y  water  wh ich  comes i n t o  contac t  w i t h  contaminated 
materials shal l  be  contained, col lected a n d  t rea ted in t h e  

7 

on-si te t reatment  system. 

3. Hau l ing  o f  contaminated materials f rom t h e  po in t  of 
excavat ion t o  t h e  l and f i l l  area shal l  be  conducted o n l y  o n  
t h e  temporary  hau l  roads cons t ruc ted  as shown o r  
specif ied. D u r i n g  hau l i ng  operat ions, extreme care  shal l  
b e  taken a n d  a l l  necessary measure employed to  ensure  
t h a t  no  mater ia l  i s  los t  f rom t h e  hau l  vehicles. 

B. Placement I n t o  Land f i l l  Cell 

1. A l l  materials placed i n t o  t h e  landf i l l  ce l l  shal l  b e  dry, as 
def ined by t h e  absence o f  f ree  l iqu ids.  

2. No contaminated materials shal l  be  placed i n t o  t h e  landf i l l  
ce l l  until t h e  berms, l iners,  dra inage layers  a n d  leachate 
col lect ion a n d  ho ld ing  systems have been placed i n t o  
operat ion. 

3. Contaminated materials shal l  b e  placed i n t o  t h e  landf i l l  ce l l  
in maximum two  ( 2 )  foot  l i f t s .  

4. A f t e r  placement i n t o  t h e  l and f i l l  cell, measures shal l  be  
taken  t o  minimize t h e  amount o f  ra in fa l l  wh ich  is allowed t o  
come i n t o  contac t  w i t h  t h e  contaminated materials. Water 
wh ich  does contact  t h e  contaminated materials shal l  b e  
col lected a n d  t rea ted in t h e  on-si te t reatment  system. 



5 .  P r i o r  t o  demobi l izat ion a t  t h e  end  of  each w o r k  day, t h e  
contaminated material  sha l l  b e  g r a d e d  t o  promote pos i t i ve  
dra inage t o  t h e  sump. 



MATERIALS AND PERFORMANCE - SECTION 255 

FLEXIBLE MEMBRANE LINER (FML) 

MP-255.01 GENERAL 

A. Work Specif ied 

1. T h e  w o r k  t o  be  performed under  t h i s  section shal l  consist  
o f  a l l  labor, materials, suppl ies, and  equipment necessary 
t o  f u r n i s h  and ins ta l l  t h e  f lex ib le  membrane l i ne rs  as 
specif ied here in  a n d  as shown o n  t h e  Cont rac t  Drawings. 

B. Acceptable Manufacturers 

1. Gundle Lining Systems, Inc. 
2. O r  Approved Equal 

MP-255.02 SUBMITTALS 

A.  In o rder  t o  qua l i f y  as an approved synthet ic  l iner ,  t he  Con- 
t r a c t o r  shal l  submit  lining material  samples and  a minimum 
specif icat ion sheet t o  t h e  Engineer f o r  approval  p r i o r  t o  con- 
s t ruc t ion .  T h e  specif icat ion sheet shal l  g i ve  full deta i ls  o f  
minimum phys ica l  p roper t ies  and  tes t  methods used, s i te  seam- 
ing methods, a n d  a manufacturer 's  cer t i f i ca te  conf i rming compli- 
ance o f  t h e  material  w i t h  t h e  minimum specifications. A l i s t  o f  
similar pro jects completed in which t h e  manufactured material  
has been successfu l ly  used shal l  b e  submit ted t o  t h e  Owner. 

B. The  Cont rac tor  shal l  also submit a l i s t  o f  l iner  insta l lers ap- 
p roved  a n d l o r  l icensed by t h e  l i ne r  manufacturer ,  who have 
been t ra ined  and  who a r e  qua l i f ied  t o  ins ta l l  t he  manufacturer 's  
material. 

C. T h e  manufac turer  shal l  p rov ide  t h e  Contractor  w i t h  complete 
w r i t t e n  ins t ruc t ions  f o r  t h e  storage, handl ing,  instal lat ion, and  
seaming o f  t h e  l i ne r  in compliance w i t h  t h i s  specif icat ion and  
t h e  condi t ion o f  h i s  war ran ty .  Cont rac tor  shal l  f o rward  a copy 
o f  t h i s  informat ion t o  t h e  Engineer.  

D. T h e  Cont rac tor  shal l  obta in f rom the  manufacturer  and  submit 
t o  t h e  Engineer resu l ts  o f  qua l i t y  cont ro l  t es t i ng  ident i f ied  in 
Section 1.03 o f  th is  specification. T h i s  shal l  be submit ted p r i o r  
t o  instal lat ion. 

E. Contractor 's  cer t i f i ca t ion  t h a t  l i ne r  bedd ing i s  sat is factory (see 
P a r t  3 ) .  

F. P r io r  t o  construct ion,  t h e  Cont rac tor  shal l  f u r n i s h  t h e  Owner 
w i t h  panel layout  drawings as requ i red  fo r  t h e  l i ne r  installa- 
t ion. T h e  panel layout  shal l  be  designed by t h e  manufac turer  



a n d  seams o f  t h e  l i ne r  la id  o n  t h e  slopes shal l  b e  perpend icu lar  
t o  t h e  land f i l l  bottom. F ie ld  seam lengths  shal l  be  minimized. 

MP-255.03 QUALITY CONTROL 

A. Manufacturer 's  Exper ience 

1. T h e  manufac turer  o f  the  lining material  descr ibed here in  
shal l  have p rev ious ly  demonstrated h i s  a b i l i t y  t o  p roduce  
t h i s  membrane by hav ing  successfu l ly  manufac tured a 
minimum o f  ten  mil l ion square feet o f  s imi lar  l i n e r  material  
f o r  hyd rau l i c  lining instal lat ions. 

B. Raw Material  

1. A l l  compound ingred ients  o f  t h e  l i ne r  materials shal l  be  
randomly sampled on d e l i v e r y  t o  t h e  manufac tur ing  p l a n t  t o  
ensure  compliance w i t h  specif icat ions. Tes ts  t o  b e  c a r r i e d  
o u t  shal l  inc lude Densi ty ,  ASTM D1505.68: a n d  Mel t  Index,  
ASTM D1238-79 Procedure A, Condi t ions E & P. 

C. Manufactured Rol l  Goods 

1. Samples o f  t h e  p roduc t ion  run shal l  b e  obtained and  tested 
in accordance w i t h  t h e  fol lowing performance s tandards f o r  
t h e  30 mi l  f lex ib le membrane l iner .  

Performance 

Parameter Standard 
Performance 
Val idat ion 

1. Thickness 30 m i l  (-10% max.) Measurement, two samples from 
(ASTM Dl 593) each day s production. 

2. Tensi le Strength 70 lb / in .  width Tensi le tes t ,  two samples 
a t  y i e l d  (ASTM D638) from each day s production. 

3. Puncture Resistance 40 lbs. (FTMS 1018) Test, one sample per r o l l .  
Method 2065 

4. Tear Resistance 22 lbs. (ASTM Dl004 C) Test, one sample per r o l l .  

5. Carbon Black Content 2% min, 3% max One t e s t  per r o l l  car or  
45,000 lb .  

2. Samples o f  t h e  p roduc t ion  run shal l  b e  obtained a n d  tested 
in accordance w i t h  t h e  fo l lowing performance s tandards f o r  
t h e  60 mi l  f lex ib le  membrane l iner :  



Performance 
Parameter Standard 

Performance 
V a l i d a t i o n  

1. Thickness 60 mi 1 (-10% max.) Measurement, two samples from 
(ASTM D1593) each day's production. 

2. Tensi le  Strength 140 l b / i n .  w idth  Tensi l e  t e s t ,  two samples 
a t  y i e l d  (ASTM D638) from each day's production. 

3. Puncture Resistance 80 l b s .  (FTMS 1018) Test ,  one sample per r o l l  . 
Method 2065 

4. Tear Resistance 45 l b s .  (ASTM Dl004 C) Test ,  one sample per r o l l .  

5. Carbon Black Content 2% min, 3% max One t e s t  p e r  r o l l  car  o r  
45,000 l b .  

D. A l l  welding material  shal l  b e  o f  a t y p e  recommended and  sup- 
p l ied  by the  manufacturer  and  shal l  be de l ivered in t h e  or ig ina l  
sealed containers - each w i t h  a n  indel ib le label bear ing t h e  
b r a n d  name, manufacturer 's  mark  number, a n d  complete di- 
rect ions as t o  p r o p e r  storage. 

E. T h e  ins ta l le r  shal l  employ on-site physical  non-destruct ive 
tes t ing  o n  al l  welds t o  ensure  wa te r t i gh t  homogeneous seams. 
A l l  welded seams shal l  b e  tested over  t h e i r  en t i re  l eng th  by 
vacuum box o r  u l t rason ic  methods. A l l  tes t  resu l ts  shal l  be 
submit ted t o  t h e  Owner. 

F. Should v isua l  inspect ion o f  t h e  l iner  reveal i r r e g u l a r  blemishes 
o r  suspect areas o f  undispersed carbon black,  a thermal 
Gravimetr ic  Ana lys is  w i l l  b e  performed a t  t h e  Contractor 's  
expense to  ensure  t h e  2 percent  minimum a n d  3 percent  maxi- 
mum carbon b lack  content  i s  met. Should requirements no t  be 
met, the  Cont rac tor  w i l l  be l iable f o r  replacement. 

G. A fac tory- t ra ined qua l i ty -cont ro l  technician shal l  inspect  each 
seam. A n y  area showing a defect  shal l  be  marked and  repa i red 
in accordance w i t h  t h e  manufacturer 's  repa i r  procedures. 

H. A tes t  weld th ree  (3)  feet long f rom each weld ing machine shall 
be run each d a y  p r i o r  t o  l iner  weld ing a n d  u n d e r  t h e  same 
condi t ions as ex is t  f o r  t h e  l i ne r  welding. T h e  tes t  weld shal l  
be  marked w i t h  date, ambient temperature, and  weld ing machine 
number. Samples o f  weld approximately 318'' wide shal l  be c u t  
f rom t h e  tes t  weld and  tested in shear and peel. Seams shall 
be s t ronger  than  the  material. T h e  weld sample shal l  be k e p t  
f o r  subsequent tes t ing  on labora tory  tensometer equipment in 
accordance w i t h  the  appl icable ASTM standards. Random weld 
samples may be removed from t h e  insta l led welded sheeting a t  a 
f requency o f  one sample p e r  500 feet o f  weld. 



I. T h e  welder (s )  of t h e  HDPE l i ne r  material  shal l  have p rev ious  
experience w i th  t h e  material  a n d  shal l  demonstrate evidence o f  
t r a i n i n g  u n d e r  t h e  manufac turer  of t h e  l i n e r  material .  

J. T h e  Owner, o r  h i s  designated representat ive,  reserves t h e  
right o f  access f o r  inspect ion of a n y  o r  a l l  phases o f  t h i s  
instal lat ion. 

MP-255 -04 MATERIALS 

A. F lex ib le  Membrane L ine r  

1. L ine r  material  shal l  b e  u l t r a  high molecular we ight  H i g h  
Dens i ty  Polyethylene (HDPE) . T h e  nominal th ickness o f  
t h e  l i ne r  shal l  be  30 o r  60 mils as specif ied. 

2. T h e  lining material  shal l  b e  manufactured a minimum 
22.0-foot seamless wid th .  Labels on  t h e  r o l l  shal l  i d e n t i f y  
t h e  th ickness,  length ,  w id th ,  a n d  manufacturer 's  mark  
number. 

3. T h e  30 mil  f lex ib le  membrane l i n e r  material  shal l  meet o r  
exceed the  fol lowing material  performance requirements.  

Property Test Method Result 

Density ASTM Dl505 0.94 g/cc 

Tensi le @ Break ASTM D638 Type I V  120 1 b / i n  width 
dumb-bell a t  2 ipm 

Tensi le @ Y ie ld  11 11 
11 70 1 b / i  n wi dth 

Elongation @ Break 11 11 II 7009 

Elongation @ Yie ld  IT II II 13% 

Modulus o f  E l a s t i c i t y  ASTM D882 110,000 ps i  

Tear Resi stance ASTM Dl 004 Die C. 22 lb .  (min) 

Puncture Resistance FTMS 1010 Method 2065 40 lb .  (min) 

Hydrostat ic Resistance ASTM D751 Method A 
Procedure 1 

240 ps i  

Carbon B l  ack Content ASTM D l  603 2% min, 3% max 



4. T h e  60 mil  f lex ib le  membrane l i ne r  material  shal l  meet o r  
exceed t h e  fo l lowing material  performance requirements:  

Property Test Method Result 

Density ASTM Dl505 0.94 g/cc 

Tensi le @ Break ASTM D638 Type IV 240 l b / i  n wid th  
dumb-bell a t  2 ipm 

Tensi le @ Y i e l d  11 I1  I 1  140 l b / i n  wid th  

Elongation @ Break 11 II 11 700% 

Elongation @ Y i e l d  11 II II 13% 

Modulus o f  El a s t i c i t y  ASTM D882 110,000 ps i  

Tear Resistance ASTM Dl004 Die C. 45 lb .  (min) 

Puncture Resistance FTMS 1 OlB Method 2065 80 lb .  (min) 

Hydrostat ic Resistance ASTM D751 Method A 
Procedure 1 

490 ps i  

Carbon Bl ack Content ASTM Dl 603 2% m i  n, 3% max 

MP-255.05 INSTALLATION 

A. Area Subgrade Preparat ion 

1. Surfaces t o  be  l ined shal l  b e  smooth and  f ree  o f  a l l  rocks ,  
stones, s t icks ,  roots, s h a r p  objects, o r  d e b r i s  o f  a n y  
kind. T h e  sur face shou ld  p r o v i d e  a f i rm,  uny ie ld ing  
foundat ion f o r  t he  membrane w i t h  no  sudden,  s h a r p  o r  
a b r u p t  changes o r  b reaks  in grade. No s tand ing water o r  
excessive moisture shal l  be  allowed. T h e  Cont rac tor  shal l  
c e r t i f y  in w r i t i n g  tha t  t h e  sur face on  wh ich  the  membrane 
i s  t o  b e  ins ta l led  is  acceptable before commencing work .  

B. Cont rac tor  Approva l  

1. T h e  insta l la t ion cont rac tor  shal l  have met t h e  manufactur- 
e r ' s  minimum requirements t o  become a l icensed o r  ap- 
p roved  ins ta l le r  o f  t h e  manufac turer 's  p r o d u c t  u s i n g  t h e  
manufac turer 's  state-of-the-art  equipment a n d  weld ing 
methods. T h e  manufac turer  shal l  c e r t i f y  t h a t  t h e  ins ta l le r  
i s  app roved  o r  l icensed. 

C. F ie ld  Seams 

1. I n d i v i d u a l  panels o f  l i ne r  material  shal l  b e  la id  o u t  and  
over lapped by a minimum o f  3 inches f o r  ex t rus ion  weld- 
ing, 4 inches f o r  h o t  wedge seaming p r i o r  t o  welding. 
Extreme care shal l  b e  taken b y  the  ins ta l le r  in t h e  prepa- 



ra t i on  o f  t h e  areas t o  be  welded. T h e  area t o  be  welded 
shal l  b e  cleaned a n d  p repared  accord ing t o  t h e  procedures 
ident i f ied by t h e  material  manufacturer .  A l l  sheet ing  shal l  
be  joined together  u s i n g  a homogeneous over lap  ex t rus ion  
fus ion o r  ho t  wedge weld ing process. T h e  composition o f  
t h e  ex t ruda te  shal l  be  ident ical  t o  t h e  lining material .  

D. T h e  weld ing equipment used shal l  b e  capable o f  cont inuous ly  
moni tor ing  a n d  con t ro l l i ng  t h e  temperatures a n d  pressures  in 
t h e  zone o f  contact  where t h e  machine is  ac tua l ly  f u s i n g  t h e  
lining material, t o  ensure  t h a t  changes in environmental  con- 
d i t i ons  wi l l  n o t  a f fec t  the  i n t e g r i t y  o f  t h e  weld. O n l y  weld ing 
systems which u t i l i ze  t h e  ex t rus ion  fus ion o r  h o t  wedge weld ing 
process shal l  be  used f o r  bond ing these lining materials. 

E. No " f i s h  mouths" shal l  be  allowed w i t h i n  the  seam area. Where 
" f i sh  mouthsI1 occur,  t h e  material  shal l  b e  cut ,  over lapped,  a n d  
an over lap fus ion weld o r  h o t  wedge weld shal l  be  appl ied. A l l  
welds on completion o f  t h e  w o r k  shal l  be  tightly bonded. A n y  
membrane areas showing i n j u r y  due  t o  excessive scuff ing, 
punc tu re ,  o r  d is t ress  f rom a n y  cause shal l  b e  replaced o r  
repa i red w i t h  an  addi t ional  section o f  l i ne r  material .  

F. Seam defects detected by vacuum box  tes t ing  shal l  be cor rec ted 
by the  Contractor .  



... - 
MATERIALS AND PERFORMANCE - SECTION 260 

FLEXIBLE MEMBRANE COVER (FMC) 

--. 
MP-260 .O1 GENERAL 

A.  Work Specif ied 

1. T h e  w o r k  t o  b e  per formed u n d e r  t h i s  sect ion shal l  consist  
o f  a l l  labor, materials, suppl ies, a n d  equipment necessary 
t o  f u r n i s h  a n d  ins ta l l  t h e  f lex ib le  membrane cover as 
speci f ied he re in  a n d  as shown o n  t h e  Con t rac t  Drawings.  

B. Acceptable Manufac turers  
- - 

1 . Gundle Lining Systems, Inc.  

2. O r  Approved  Equal 

MP-260.02 SUBMITTALS 

A .  In o r d e r  t o  q u a l i f y  as a n  approved  f lex ib le  membrane cover,  t h e  
Cont rac tor  shal l  submit  lining material  samples a n d  a minimum 
specif icat ion sheet t o  t h e  Engineer f o r  approva l  p r i o r  t o  con- 
s t ruc t i on .  T h e  speci f icat ion sheet shal l  g i v e  full deta i ls  o f  
minimum phys ica l  p roper t i es  a n d  t e s t  methods used, s i t e  seam- 
ing methods, a n d  a manufacturer 's  ce r t i f i ca te  conf i rming compli- 
ance o f  t h e  material  w i t h  t h e  minimum specif icat ions. A l i s t  o f  
simi lar p ro jec ts  completed in which  the  manufactured material  
has been successfu l ly  used shal l  b e  submi t ted  t o  t h e  Owner. 

B.  T h e  Con t rac to r  shal l  also submi t  a l i s t  o f  l i ne r  ins ta l le rs  ap- 
p r o v e d  a n d l o r  l icensed by t h e  l i ne r  manufacturer ,  who have 
been t r a i n e d  a n d  who a r e  qua l i f ied  t o  ins ta l l  t he  manufacturer 's 
material. 

C. T h e  manufac turer  shal l  p r o v i d e  t h e  Con t rac to r  w i t h  complete 
w r i t t e n  i ns t ruc t i ons  f o r  t h e  storage, hand l ing ,  instal lat ion, and  
seaming o f  t h e  cover  in compliance w i t h  t h i s  specif icat ion and  
t h e  cond i t ion  o f  h i s  w a r r a n t y .  Con t rac to r  shal l  f o rward  a copy  
o f  t h i s  in format ion t o  t h e  Engineer.  

D. T h e  Cont rac tor  shal l  ob ta in  f rom t h e  manufac turer  a n d  submit  
t o  t h e  Engineer resu l t s  o f  q u a l i t y  con t ro l  t es t i ng  ident i f ied  in 
Section 1.03 of  t h i s  specif icat ion. T h i s  sha l l  be  submit ted p r i o r  
t o  instal lat ion. 

E. Contractor 's  cer t i f i ca t ion  t h a t  l i n e r  bedd ing  i s  sa t is fac tory  (see 
Par t  3 ) .  



F. P r i o r  t o  const ruc t ion ,  t h e  Cont rac tor  shal l  f u r n i s h  t h e  Owner  
w i t h  panel l ayou t  d rawings as r e q u i r e d  f o r  t h e  l i n e r  instal la- 
t ion.  T h e  panel layout  shal l  b e  designed by t h e  manufac turer  
a n d  seams o f  t h e  l i n e r  la id  o n  t h e  slopes sha l l  b e  pe rpend icu la r  
t o  t h e  l and f i l l  bottom. F ie ld  seam leng ths  shal l  b e  minimized. 

MP-260.03 QUALITY CONTROL 

A. Manufac turer 's  Exper ience 

1. T h e  manufac turer  o f  t h e  lining mater ia l  descr ibed here in  
shal l  have  p rev ious l y  demonstrated h i s  a b i l i t y  t o  p roduce  
t h i s  membrane by hav ing  successfu l ly  manufactured a 
minimum o f  t e n  mil l ion square  feet  of s imi lar  l i n e r  material  
f o r  h y d r a u l i c  lining instal lat ions. 

B. Raw Mater ia l  

1. A l l  compound ing red ien ts  o f  t h e  l i n e r  materials sha l l  b e  
randomly sampled on d e l i v e r y  t o  t h e  manu fac tu r ing  p l a n t  t o  
ensu re  compliance w i t h  specif icat ions. Tes ts  t o  b e  c a r r i e d  
o u t  shal l  inc lude Dens i ty ,  ASTM D1505.68; a n d  Mel t  Index,  
ASTM D1238-79 Procedure  A, Condi t ions E & P. 

C. Manufac tured Rol l  Goods 

1. Samples o f  t h e  p roduc t ion  run shal l  b e  obta ined a n d  tes ted 
in accordance w i t h  t h e  fo l lowing per formance s tandards :  

Performance 
Parameter Standard 

Performance 
V a l i d a t i o n  

1. Thickness 20 m i l  (-10% max.) Measurement, two samples from 
(ASTM D1593) each day's production. 

2. Tens i l e  Strength 50 l b / i n .  w i d t h  Tens i l e  t e s t ,  two samples 
a t  y i e l d  (ASTM D638) f rom each day's production. 

3. Puncture Resistance 26 lbs .  (FTMS 1018) Test, one sample per r o l l .  
Method 2065 

4. Tear Resistance 15 1 bs. (ASTM Dl004 C) Test, one sample per r o l l .  

5. Carbon Black Content 2% min, 3% max One t e s t  pe r  r o l l  car o r  
45,000 lb .  

D. A l l  we ld ing  material  shal l  b e  o f  a t y p e  recommended a n d  sup- 
p l i e d  by the  manufac turer  a n d  shal l  b e  de l i ve red  in t h e  o r i g i n a l  
sealed conta iners - each w i t h  an inde l ib le  label b e a r i n g  t h e  
b r a n d  name, manufac turer 's  mark  number,  a n d  complete di- 
rec t ions  as t o  p r o p e r  storage. 



E. T h e  ins ta l le r  shal l  employ on-si te phys ica l  non-destruct ive 
tes t i ng  o n  a l l  welds t o  ensure  w a t e r t i g h t  homogeneous seams. 
A l l  welded seams shal l  be  tes ted ove r  t h e i r  en t i re  l e n g t h  by 
vacuum b o x  o r  u l t rason ic  methods. A l l  t e s t  resu l t s  shal l  be 
submit ted t o  t h e  Owner. 

F. Should v isua l  inspect ion o f  t h e  l i ne r  reveal  i r r e g u l a r  blemishes 
o r  suspect areas of und ispersed carbon b lack,  a thermal 
Gravimetr ic  Ana lys is  w i l l  b e  per formed a t  t h e  Contractor 's  
expense t o  ensure  the  2 pe rcen t  minimum a n d  3 percent  
maximum carbon b lack  content  i s  met. Should requirements n o t  
be met, t he  Con t rac to r  w i l l  be  l iable f o r  replacement. 

G. A fac tory - t ra ined qua l i ty -cont ro l  technician shal l  inspect  each 
seam. A n y  area showing a defec t  shal l  b e  marked a n d  repa i red  
in accordance w i t h  t h e  manufacturer 's  repa i r  procedures.  

H. A t e s t  weld t h r e e  (3)  feet  long f rom each weld ing machine shal l  
b e  run each d a y  p r i o r  t o  l i ne r  weld ing and  u n d e r  t h e  same 
condi t ions as e x i s t  f o r  t h e  l i ne r  welding. T h e  t e s t  weld shal l  
b e  marked w i t h  date, ambient temperature, a n d  weld ing machine 
number. Samples o f  weld approximately 318'' wide shal l  be c u t  
f rom t h e  t e s t  weld and  tested in shear and  peel. Seams shal l  
be  s t ronger  t h a n  t h e  material. T h e  weld sample shal l  be  k e p t  
f o r  subsequent  tes t i ng  o n  labora tory  tensometer equipment in 
accordance w i t h  t h e  appl icable ASTM standards.  Random weld 
samples may be  removed f rom t h e  insta l led welded sheet ing a t  a 
f requency o f  one sample p e r  500 feet  o f  weld. 

I .  T h e  we lder (s )  o f  t h e  HDPE l i ne r  material  shal l  have p rev ious  
exper ience w i t h  t h e  material  a n d  shal l  demonstrate evidence o f  
t r a i n i n g  u n d e r  t h e  manufac turer  o f  t h e  l i n e r  material. 

J. T h e  Owner, o r  h i s  designated representat ive,  reserves t h e  
right o f  access f o r  inspect ion o f  a n y  o r  a l l  phases o f  t h i s  
instal lat ion. 

MP-260.04 MATERIALS 

A. F lex ib le Membrane Cover 

1.  L ine r  material  shal l  be  u l t r a  high molecular we ight  H i g h  
Dens i ty  Polyethylene (HDPE).  T h e  minimum nominal 
th ickness o f  t h e  l i ne r  shal l  b e  20 mils. 

2. T h e  lining material  shal l  be  manufactured a minimum 
22.0-foot seamless w id th .  Labels on  t h e  r o l l  shal l  i d e n t i f y  
t h e  th ickness,  length ,  w id th ,  a n d  manufac turer 's  mark  
number. 



3. T h e  l i ne r  material shal l  meet o r  exceed t h e  fo l lowing 
material  performance requirements:  

Property Test Method Result 

Density ASTM Dl505 0.94 g/cc 

Tensi le @ Break ASTM D638 Type 1V 80 l b / i n  width 
durnb-bell a t  2 ipm 

Tensile @ Y ie ld  I I  11 11 50 1 b / i n  width 

Elongation @ Break 11 11 11 700% 

Elongation @ Y ie ld  11 11 11 1396 

Modulus o f  E l a s t i c i t y  ASTM D882 110,000 ps i  

Tear Resistance ASTM Dl004 Die C. 15 lb .  (min) 

Puncture Resi stance fTMS lOlB Method 2065 26 lb.  (min) 

Hydrostat ic Resistance ASTM D751 Method A 
Procedure 1 

160 ps i  

Carbon Black Content ASTM Dl603 2% min, 3% max 

A. Area Subgrade Preparat ion 

Surfaces t o  b e  l i ned  shal l  b e  smooth a n d  f ree  o f  a l l  rocks,  
stones, s t icks ,  roots, s h a r p  objects, o r  debr i s  o f  a n y  
kind. T h e  sur face shou ld  p r o v i d e  a f i rm, uny ie ld ing  
foundat ion f o r  t h e  membrane w i t h  no sudden, s h a r p  o r  
a b r u p t  changes o r  breaks in grade.  No s tand ing water  o r  
excessive moisture shal l  be allowed. T h e  Cont rac tor  shal l  
c e r t i f y  in w r i t i n g  t h a t  t h e  sur face o n  which t h e  membrane 
i s  t o  be  insta l led i s  acceptable before  commencing work .  

B. Cont rac tor  Approva l  

1. T h e  insta l la t ion cont rac tor  shal l  have met t h e  manufactur-  
e r ' s  minimum requirements to  become a l icensed o r  ap- 
p roved  ins ta l le r  o f  t h e  manufacturer 's  p r o d u c t  us ing  t h e  
manufacturer 's  state-of-the-art equipment a n d  weld ing 
methods. T h e  manufac turer  shal l  c e r t i f y  t h a t  t h e  ins ta l le r  
i s  approved o r  licensed. 

C. F ie ld  Seams 

1. Ind iv idua l  panels o f  l i n e r  material  shal l  be  la id  o u t  and  
over lapped by a minimum o f  3 inches for e x t r u s i o n  weld- 
ing, 4 inches for  h o t  wedge seaming p r i o r  t o  welding. 



Extreme care  shal l  b e  taken by t h e  ins ta l le r  in t h e  prepa- 
ra t i on  o f  t h e  areas t o  b e  welded. T h e  area t o  be welded 
shal l  b e  cleaned a n d  p repared  accord ing t o  t h e  procedures  
i den t i f i ed  by t h e  material  manufacturer .  A l l  sheet ing shal l  
be  joined together  u s i n g  a homogeneous over lap  ex t rus ion  
fus ion o r  h o t  wedge weld ing process. T h e  composition o f  
t he  e x t r u d a t e  shal l  b e  ident ica l  t o  t h e  lining material .  

D. The  we ld ing  equipment used shal l  b e  capable o f  cont inuous ly  
moni to r ing  a n d  con t ro l l i ng  t h e  temperatures a n d  pressures  in 
t h e  zone o f  contact  where t h e  machine is  actual ly  fus ing  t h e  
lining material, t o  ensu re  t h a t  changes in envi ronmental  con- 
d i t ions  wi l l  n o t  a f fec t  t h e  i n t e g r i t y  o f  t h e  weld. O n l y  weld ing 
systems wh ich  u t i l i ze  t h e  ex t rus ion  fus ion  o r  h o t  wedge weld ing 
process shal l  b e  used f o r  bond ing  these lining materials. 

E. No " f i sh  mouthsff  sha l l  be  allowed w i th in  t h e  seam area. Where 
" f ish mouths" occur ,  t h e  material  shal l  b e  cu t ,  overlapped, and  
an over lap  fus ion  weld o r  h o t  wedge weld sha l l  be  appl ied. A l l  
welds on completion o f  t h e  w o r k  shal l  b e  tightly bonded. A n y  
membrane areas showing i n j u r y  due  t o  excessive scu f f i ng ,  
punc tu re ,  o r  d is t ress  from a n y  cause shal l  b e  replaced o r  
repa i red  w i t h  an addi t ional  sect ion o f  l i n e r  material. 

F. Seam defects detected by vacuum box  tes t i ng  shal l  b e  co r rec ted  
by the  Cont rac tor .  



MATERIALS AND PERFORMANCE - SECTION 265 

FML BEDDING LAYER 

MP-265 .O1 GENERAL 

A. Work Specified 

1. The scope covered in these specifications covers t he  
tes t ing and instal lat ion o f  the FML. bedding layer. 

B.  Test ing 

1. A l l  soil tes t ing services as specified herein necessary f o r  
the Contractor  to obtain an approved material fo r  the FML 
bedding layer shall be prov ided b y  the Contractor .  A l l  
tes t ing inc lud ing laboratory and f ie ld  services requ i red 
during construct ion o f  the FML bedding layer shall be 
p rov ided  b y  the Contractor. 

MP-265.02 MATERIALS 

A. FML Bedding Layer 

1. Material used as FML bedding layer material shal l  be 
obtained from a source approved b y  the Contract ing Of f i -  
cer. 

2. The  FML bedding layer material shal l  be uni form in compo- 
s i t ion and tex ture ,  clean and f ree from stones, weeds, 
stumps, roots, toxic substances, and debr is  o r  similar 
substances. 

3. The  Contractor  shall submit tes t ing methods ( p r i o r  to  
conduct ing tests) , test  results, and a cert i f icat ion from 
the approved soils test ing laboratory that  the FML bedding 
layer material meets the requirements o f  th i s  Section. The 
resul ts o f  a l l  tes t ing specified herein shall be submitted to  
the Engineer f o r  approval. 

4. The FML bedding layer material shall meet the following 
requirements in accordance w i th  ASTM D422-63: 

Sieve Size 
4 

Percent Passing by Weight 
90-1 00 



5. I f  at any  time during the Contract  the  Engineer requests 
f u r t h e r  soils tes t ing to  insure  tha t  the character ist ics o f  
the  FML bedding layer material obtained from the  bor row 
area(s) have no t  changed, the Contractor  shal l  per form 
these tests a t  no addit ional cost to  the  Government. 

MP-265.03 SUBMITTALS 

A. Source o f  bor row material fo r  FML bedding layer layer material. 

B. Location of spoi l  area(s). 

C. Location o f  samples collected wi th in  bor row areas f o r  laboratory 
test ing.  

D. Proposed soils tes t ing laboratory.  

E. Laboratory tes t ing methods to  be used. 

F. Results of laboratory test ing. 

G. Laboratory cert i f icat ion of FML bedding layer material. 

MP-265.04 1 NSTALLATION 

A. Placement o f  t he  FML bedding layer material shal l  be in accor- 
dance w i th  the  provis ions o f  th i s  Section. A n y  FML bedding 
layer material which cannot comply w i t h  the  provis ions o f  t h i s  
section wi l l  be considered as spoi l  and  wi l l  be removed and 
disposed o f  a t  the  Contractor 's  expense. 

B. The FML bedding layer material shall be const ructed by placing 
suitable material in minimum 6-inch l i f t s .  Compaction o f  the 
l i f t s  shal l  be accomplished b y  a minimum o f  6 passes o f  a 3.5 
ton double v i b ra to r y  ro l le r .  

C. In areas adjacent t o  the  concrete sumps, the  FML bedding layer 
material shal l  be compacted as approved by the Cont ract ing 
Of f icer  w i t h  a manually operated v i b ra t i ng  tamper o r  o ther  
method approved by the Cont ract ing Off icer.  

D. Compaction o r  consolidation achieved b y  t rave l ing  t rucks ,  ma- 
chines, and other equipment wi l l  no t  be accepted unless such 
procedures are approved b y  the Engineer and p roper  com- 
paction c r i te r ia  are achieved. 

E. A n y  damage t o  the  completed surface o f  the  FML bedding layer, 
whether caused b y  erosion, the Contractor 's  work  o r  any o ther  
occurrences, shal l  be immediately repaired and maintained in 
good condit ion until completion o f  the work .  



MATERIALS AND PERFORMANCE - SECTION 270 

DRAINAGE NET 

MP-270.01 GENERAL 

A.  Work Specif ied 

1. T h e  w o r k  t o  b e  per formed u n d e r  t h i s  sect ion shal l  consist  
o f  a l l  labor ,  materials, supplies, a n d  equipment necessary 
t o  f u r n i s h  a n d  ins ta l l  t h e  dra inage ne t  layers  as speci f ied 
he re in  a n d  as shown o n  t h e  Con t rac t  Drawings.  

B . Appl icable Codes, S tandards  and  Specif icat ions 

1. American Society f o r  Tes t ing  a n d  Materials (ASTM).  

2. Federal  Register ,  Vol. 52, No. 103, F r iday ,  May 29, 1987. 

C. Acceptable Manufac turers  

1. Tensar  (NS 1400) 

2. o r  Approved  Equal  

MP-270.02 SUBMITTALS 

A. Manufac turer 's  technical  data, i nc lud ing  tes t  data t o  
demonstrate t ransmiss i v i t y  a t  t h e  specif ied grad ient .  

B. Manufac turer 's  insta l la t ion requirements 

C. Samples 

D. Cert i f icat ions 

E. T e s t  Repor ts  

MP-270.03 MATERIALS 

A. Drainage Net  

Drainage n e t  shal l  consist  o f  a n  i n teg ra l l y  formed 
po lye thy lene n e t  s t r u c t u r e .  It shal l  have un i fo rm 
channels, open area and  th ickness t o  assure uni form f low 
t h r o u g h o u t  t h e  s t ruc tu re .  It shal l  have high tensi le  
s t r e n g t h  a n d  tear  s t r e n g t h  t o  res i s t  insta l la t ion damage 
a n d  loading o n  steep slopes. It shal l  also have a low 
compressib i l i ty  u n d e r  high loadings t o  maintain a high 
t ransmiss iv i ty  u n d e r  a range o f  loading condit ions. T h e  
dra inage n e t  shal l  also b e  res is tan t  t o  u l t rav io le t  
degradation. T h e  t r a n s p i s s i v i t y  o f  t h e  dra inage ne t  must  
be  a minimum o f  5 X 10- m2lsec a t  a g rad ien t  o f  0.02. 



2. The  drainage ne t  shall exh ib i t  the following propert ies,  a t  
a minimum: 

ASTM 
Proper ty  Method U n i t  Values 

Polymer Specific D l  505 
Grav i t y  

Polymer Melt l ndex D l  238 g110 min 0.2 

Carbon Black 
Content  

Nominal Thickness (1) mm 521 

Aper tu re  Size - mm 721 

Mass Per U n i t  Area (1 1 g l m  (oz l sq  y d )  640(19) 
2 

Transmissiv i ty  (2) - m2/s(gpml f t )  5x1 0 -~ (2 .5 )  

Nominal 
Conduct iv i ty  (3 )  

- mls(cm1s) minimum 

Compressive Stress - kPa (ps f )  750 (1 5,000) 
L imi t  ( 4) 

Tensi le S t reng th  (1 k N / m ( l  b l i n )  4(23) 
MD ( 5 )  

Notes: (1) Use tentat ive methods being prepared b y  ASTM Committee 
D35 on Geotexti les and Related Products 

(2)  The  t ransmissiv i ty  is  the  t ransmissiv i ty  o f  a ne t  measured 
us ing  water a t  20°C (68OF) w i th  a grad ient  o f  0.02, 
under  a compressive stress o f  4,000 psf ,  us ing  the fol- 
lowing tes t  set-up: 

- upper  load plate 

- FML bedding layer 

- HDPE l ine r  

- geonet 

- HDPE l ine r  

- lower load plate 



( 3 )  T h e  nominal c o n d u c t i v i t y  i s  obta ined by dividing t h e  
t ransmiss iv i ty  by the  nominal th ickness.  

( 4 )  Value o f  t h e  compressive s t ress  a t  wh ich  the  h y d r a u l i c  
t ransmiss iv i ty  i s  25% of t h e  t ransmiss iv i ty .  

( 5 )  MD = Machine D i rec t ion  

INSTALLATION 

Cont rac tor  shal l  t a k e  care  t o  c lear  subgrade o f  sha rp  objects, 
stumps a n d  debr is ,  a n d  ensure  t h a t  g rades a r e  p r o p e r l y  
establ ished p r i o r  t o  placement o f  dra inage net.  

Drainage ne t  shal l  b e  un ro l l ed  o n  t h e  subgrade a n d  insta l led 
and anchored in accordance w i t h  t h e  manufacturer 's  w r i t t e n  
ins t ruc t ions .  

Adjacent ro l l s  of  d ra inage n e t  shal l  be  over lapped 
approximately 2-4 inches a n d  secured by plast ic  t ies  
approximately e v e r y  f i v e  feet  along t h e  r o l l  length.  Plast ic 
t ies shal l  b e  wh i te  o r  o the r  bright color f o r  easy inspect ion. .  
Metal l ic t ies  shal l  n o t  b e  allowed. 

T h e  Owner's representa t ive  w i l l  pe r fo rm t h e  fo l lowing ac t iv i t ies :  

1. Observat ions t o  document t h a t  t h e  dra inage nets a r e  
placed in accordance w i t h  t h e  des ign p lans a n d  
specif icat ions, and  the  manufac turer 's  ins t ruc t ions ;  

2 .  Measurements t o  show t h a t  the re  a r e  n o  gaps between 
adjacent panels o f  material; and 

3. Observat ions t o  ascer ta in t h a t  t h e  dra inage nets are  no t  
damaged during t h e  insta l la t ion process. 
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MATERIALS AND PERFORMANCE - SECTION 275 

GRANULAR DRAINAGE MATERIAL  

- MP-275.01 GENERAL 

A. Work Specif ied 

1 . Excavation, back f i l l ing ,  a n d  compacting i nc lud ing  t h e  
loosening, removing,  work ing ,  t ranspor t i ng ,  storage, fill, 
and  disposal o f  a l l  materials necessary f o r  const ruc t ion  o f  
t he  dra inage layer ,  as shown o r  speci f ied o r  as d i rec ted 
b y  t h e  Engineer.  

B. Tes t ing  

1. A l l  soil t es t i ng  serv ices as speci f ied here in  necessary f o r  
t h e  Cont rac tor  t o  ob ta in  a n  approved dra inage laye r  

. -~ - material  shal l  b e  p rov ided  by the  Cont rac tor .  A l l  t es t i ng  
i nc lud ing  labo ra to ry  a n d  f i e ld  serv ices r e q u i r e d  during 
const ruc t ion  o f  t h e  dra inage layer  shal l  b e  p rov ided  b y  t h e  

-. - Cont rac tor .  

C. Appl icable Codes, Standards,  and  Specif icat ions 

1. American Society f o r  Tes t ing  a n d  Materials (ASTM).  T h e  
pub l ica t ions  l i s ted  below fo rm a p a r t  of t h e  specif icat ion t o  
t h e  ex ten t  r e f e r r e d  t o  in t h e  t e x t  b y  basis designat ion 
on ly .  

ASTM D422-63 Method f o r  Part ic le Size Analys is  of Soi l  
ASTM D698-78 Moisture-Densi ty  Relations o f  Soil- 

Aggregate  M ix tu res  Us ing  5-lb Rammer 
and  12-in. D r o p  

ASTM D2434-68 T e s t  Method for Permeabi l i ty o f  Granu lar  
Soils (Constant  Head) 

MP-275.02 MATERIALS 

A. Drainage Layer  Materials 

1. Drainage layer  material  shal l  b e  obta ined f rom a source ap- 
p r o v e d  by t h e  Engineer and  processed t o  meet the  g r a i n  
size specif ied. 

2. T h e  dra inage layer  material  shal l  b e  character ized as a 
g r a n u l a r  material  w i t h  a minimum permeabi l i ty  o f  1 x10-2 
cmlsec as determined b y  labora tory  tes t i ng  per formed in 
accordance w i t h  ASTM D2434-68. T h e  dra inage laye r  
material  shal l  have 100 percent  passing the  314 i n c h  sieve 
by weight  a n d  less than  5 percent  passing the  318 i n c h  
sieve based o n  analyses per formed in accordance w i t h  
ASTM D422-63. 



3. The drainage layer material must  be  un i form in composition 
a n d  tex ture ,  clean and  f ree from stones, weeds, stumps, 
roots, tox ic  substances, and debr is  o r  similar substances. 

4. The  Cont rac tor  shal l  submit  tes t ing methods ( p r i o r  t o  
conduct ing tests) ,  tes t  resul ts ,  and a cer t i f i ca t ion f rom 
the  approved soils tes t ing  laboratory  t ha t  t h e  drainage 
layer material meets t he  requirements o f  t h i s  section. The  
resu l ts  o f  a l l  soils tes t ing specif ied here in  shal l  be  
submit ted t o  t h e  Engineer for  approval.  

5 .  D u r i n g  instal lat ion o f  the drainage layer, material  from the  
source shal l  be tested in accordance w i t h  the  fol lowing 
standards and  frequencies: 

Minimum 
Parameter Standard Frequency Cr i te r ia  

Particle-Size 
Analysis ASTM D422-63 Once pe r  1,000 c y  100% passing 

the  314 i nch  
s ieve and  less 

than  5% passing 
t h e  3/8 i nch  

sieve. 
Permeabil i ty ASTM D2434-68 Once pe r  1,000 c y  Minimum 

permeqbi l i ty  o f  
1x10- cmlsec 

6. The  resu l ts  o f  a l l  t es t ing  shal l  be submi t ted t o  t h e  
Engineer f o r  approval.  A n y  materials n o t  meeting t h e  
requirements o f  th i s  section shal l  be  considered as spoil. 

7 .  Following insta l lat ion o f  each lift o f  t he  drainage layer,  
each lift o f  the  drainage layer shal l  b e  tested in 
accordance w i t h  the fol lowing standards and  frequencies. 

Minimum 
Parameter Standard Frequency Cr i te r ia  

In-Place Densi ty ASTM D2922-81 3 tests p e r  acre 85% o f  
pe r  lift o f  maximum dry 
soil placed dens i ty  

at ta ined by 
ASTM D698-78 

Method D 

8. If a t  any  time d u r i n g  t h i s  Cont rac t  the  Engineer requests 
f u r t h e r  soils tes t ing t o  insu re  t ha t  the  character is t ics o f  
t he  drainage layer material  obtained f rom the  bor row 
area(s)  have no t  changed, the  Contractor  shal l  per form 
these tests a t  no addit ional cost to  the  Owner. 



MP-275.03 SUBMITTALS 

A. Source o f  b o r r o w  materials f o r  dra inage layer .  

B. Proposed soi l  t es t i ng  laboratory.  

C. Labora tory  tes t ing  methods t o  be  used. 

D. Results o f  labora tory  tes t i ng  methods. 

E. Labora tory  cer t i f i ca t ion  of dra inage laye r  material. 

MP-275.04 l NSTALLATION 

A. Drainage Layer  Material  

1. Placement o f  t h e  dra inage layer  material  shal l  b e  in 
accordance w i t h  t h e  prov is ions  o f  t h i s  Section. A n y  
dra inage laye r  material  wh ich  cannot  comply w i t h  t h e  
prov is ions  o f  t h i s  Sect ion w i l l  be  considered as spoi l  and  
wi l l  b e  removed and  disposed of a t  t h e  Cont rac tor 's  
expense. 

T h e  dra inage laye r  material  shal l  b e  cons t ruc ted  by plac ing 
sui table material  in minimum 12-inch loose l i f t s .  T h e  
dra inage laye r  shal l  be  spread by dozer. T h e  Cont rac tor  
shal l  minimize t r a v e l  o f  t he  dozer ove r  t h e  work  area t o  
t h e  greates t  e x t e n t  possible t o  achieve t h e  l ines and  
grades specif ied. Compaction o f  t h e  l i f t s  shal l  be  
accomplished by a smooth wheel ro l le r ,  w i thou t  v ib ra t ion .  
Compaction o f  t h e  dra inage layer  shal l  be 85 pe rcen t  o f  t h e  
Standard  Proc tor  Compaction as determined by ASTM 
D698-78. 

3. Compaction o r  consol idat ion achieved by t rave l i ng  t r u c k s ,  
machines, a n d  o the r  equipment w i l l  n o t  be accepted unless 
such procedures  a r e  approved by t h e  Engineer and p roper  
compaction c r i t e r i a  a re  achieved. 

4. A n y  damage t o  t h e  completed sur face o f  t h e  dra inage 
layer, whether  caused by erosion, t h e  Cont rac tor 's  work ,  
o r  a n y  o the r  occurrences,  shal l  be  immediately repa i red  
a n d  maintained in good cond i t ion  until completion o f  t h e  
work .  

5 .  A n y  damage t o  p ipe  o r  HDPE membrane l i ne r  o c c u r r i n g  
during insta l la t ion o f  t h e  dra inage layer  shal l  be  replaced 
a t  no  addi t ional  cost  t o  t h e  Owner. 
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MATERIALS-AND PERFORMANCE - SECTION 280 

-~ ,  GEOTEXTI LE FILTER 

- MP-280.01 GENERAL 

A. Work Specif ied 

1. F u r n i s h i n g  o f  a l l  p lan t ,  labor, material, and  equipment a n d  
pe r fo rm ing  a l l  operat ions r e q u i r e d  for f u rn i sh ing ,  haul ing,  
and  p lac ing  geotext i le  f i l te r ,  complete as specif ied he re in  
a n d  as shown o n  t h e  d raw ings  o r  speci f ied by t h e  
Engineer. 

=. - B. Tes t ing  

1. A l l  geotex t i le  tes t i ng  serv ices as speci f ied here in  necessary 
f o r  t h e  Con t rac to r  to  ob ta in  an approved geotext i le  f i l t e r  
material  shal l  b e  p rov ided  by t h e  Cont rac tor .  A l l  t es t i ng  
i nc lud ing  labora tory  a n d  f i e ld  serv ices r e q u i r e d  during 
insta l la t ion o f  t h e  geotext i le  shal l  b e  p rov ided  by t h e  
Cont rac tor .  

C. Acceptable Manufac turers  

1 . Poly fe l t  TS800 

2. O r  Approved  Equal 

MP-280.02 SUBMITTALS 

A .  Manufac turer 's  cer t i f i ca t ion  o f  t h e  geotext i le  i nd i ca t i ng  tha t  t h e  
geotext i le  meets t h e  chemical, physical ,  a n d  manufac tur ing  
requirements s ta ted in t h i s  Section. 

MP-280.03 MATERIALS 

A.  Geotext i le F i l t e r  

1 .  T h e  geotext i le  f i l t e r  shal l  cons is t  of a long-chain 
geosynthet ic  polymer composed o f  a t  least 85 percent  by 
weight  o f  p ropy lene,  ethy lene,  ester ,  amids, o r  
v iny l idene-chlor ide,  a n d  shal l  conta in  stabi l izers a n d / o r  
i n h i b i t o r s  added t o  t h e  base p last ic  if necessary t o  make 
t h e  f i laments res is tan t  t o  de ter io ra t ion  due  t o  u l t ra -v io le t  
a n d  heat exposure. 

2. T h e  geotext i le  shal l  b e  a non-woven pe rv ious  sheet o f  
p last ic  y a r n  a n d  shal l  p rov ide  a minimum Apparen t  Open ing 
Size (AOS) o f  0.150 mm. 

2 3. T h e  geotext i le  shal l  have a minimum mass o f  12 o z / y d  as 
determined by ASTM D 3776-84. 



m 

4. The  geotext i le  shall conform t o  the  fol lowing physical  
s t r eng th  requirements: 

rn 
Proper ty  Standard Cr i te r ia  

Geotexti le ASTM D 4491 -85 Minimum permi i \ i v i t y  
Permi t t i v i t y  o f  1 . 2  sec C1 

Mass p e r  U n i t  ASTM D 3776-85 Minimum 12 o z / y d  2 

Area 

Grab Tensi le ASTM D 4632-86 300 Ibs. 
S t reng th  

Grab Tensi le ASTM D 4632-86 60% 
Elongation 

Trapezoid Tear ASTM D 4533-85 105 Ibs. 

Puncture  S t reng th  ASTM D 3786-87 130 Ibs.  F 

B u r s t  S t r eng th  ASTM D 3787-80 400 ps i  

5. Du r i ng  al l  per iods o f  shipment and  storage, the geotext i le  
shall be protected f rom d i r ec t  sun l ight ,  u l t rav io le t  light, 
temperatures greater  than 140°F, mud, dirt, dust ,  and  P 

debr is .  T o  the  ex ten t  possible, the  geotext i le  shal l  be  
maintained wrapped in a heavy duty protec t ive  cover ing.  

P- 

B. Temporary Pins 

1. Temporary secur ing p i ns  shal l  be  3/16 inches in diameter, 
F 

o f  steel, pointed a t  one end  and  fabr ica ted w i t h  a head t o  
re ta in  a steel washer hav ing  a n  outs ide diameter o f  no less 
than  1.5 inches. 

F 

A. Geotexti le F i l t e r  *- 

1. P r io r  t o  insta l lat ion o f  the  geotext i le  f i l t e r  fabr ic ,  the  
material on which t he  f i l t e r  fabr ic  is  to  be insta l led wi l l  be  - 
f ree o f  organic matter, i r regu lar i t ies ,  protrusions,  and  any  
a b r u p t  changes in grade t ha t  cou ld  damage t he  f i l t e r  
fabr ic .  The  suppor t ing  layer  w i l l  be  maintained in a 
smooth, uni form, and  compacted condi t ion during instal la- v 

t ion o f  the  f i l t e r  fabr ic .  

2 .  T h e  geotext i le  shal l  be placed in manner and  a t  t he  lo- F 

cations shown on the drawings.  A t  the  time o f  the  instal- 
lation, the geotext i le  shall be rejected i f  it has defects, 
r i p s ,  holes, f laws, deter iorat ion,  o r  damage i ncu r red  

P 
during manufacture, t ransportat ion,  o r  storage. 



T h e  geotext i le  shal l  b e  placed w i t h  t h e  l ong  dimension 
paral le l  t o  t h e  l i ne  o f  maximum slope a n d  shal l  b e  la id  
smooth a n d  f ree  o f  tension, stress, folds, wr ink les,  o r  
creases. T h e  s t r i p s  s,hall be  placed t o  p rov ide  minimum 
over laps o f  18 inches. 

Temporary  pinning o f  t h e  geotext i le  t o  he lp  ho ld  it in 
place shal l  b e  allowed. T h e  temporary p i n s  shal l  be  
removed as t h e  soi l  layers  is  placed t o  re l ieve high tensi le 
s t ress  wh ich  may occur during placement o f  material  o n  t h e  
geotext i le.  Add i t iona l  p ins  regardless o f  location shal l  be  
insta l led as necessary t o  p r e v e n t  a n y  sl ippage o f  t h e  
geotext i le.  T h e  geotex t i le  shal l  b e  placed so t h a t  t h e  
u p p e r  s t r i p  o f  geotex t i le  w i l l  over lap  t h e  n e x t  lower 
s t r i p .  Each secur ing  pin shal l  b e  pushed t h r o u g h  t h e  
geotext i le  until t h e  washer bears against  t he  geotext i le  a n d  
secures it f i r m l y  t o  t h e  foundation. 

The geotext i le  shal l  b e  pro tec ted a t  a l l  times during con- 
s t ruc t i on  f rom contamination b y  sur face r u n o f f  a n d  a n y  
geotext i le  so contaminated shal l  b e  removed a n d  replaced 
w i t h  uncontaminated geotext i le.  A n y  damage t o  t h e  
geotext i le  during i t s  insta l la t ion o r  during placement o f  soi l  
layers  shal l  b e  replaced by the  Cont rac tor  a t  t h e  Contrac-  
to r ' s  expense. 

T h e  w o r k  shal l  b e  scheduled so t h a t  t h e  cover ing  o f  t h e  
geotext i le  w i t h  a layer  o f  t he  speci f ied material  i s  accom- 
p l ished w i t h i n  5 days a f t e r  placement o f  t h e  geotext i le .  
Fa i lu re  t o  comply shal l  r e q u i r e  replacement o f  geotext i le.  

T h e  geotext i le  shal l  b e  pro tec ted f rom damage due  t o  t h e  
placement o f  materials by l im i t ing  t h e  he igh t  o f  d r o p  o f  t h e  
material  t o  less than 1 foot. 



MATERIALS AND PERFORMANCE - SECTION 285 

- GEOTEXTILE S T A B I L I Z A T I O N  FABRIC 

-- ., MP-285.01 GENERAL 

A.  Work Specif ied 

1. T h e  scope covered in these specif ications covers  t h e  
F u r n i s h i n g  o f  a l l  p lant ,  labor, material, a n d  equipment a n d  
pe r fo rm ing  a l l  operat ions r e q u i r e d  f o r  f u rn i sh ing ,  haul ing,  
a n d  p lac ing  t h e  geotext i le  s tabi l izat ion fabr ic ,  complete as 
speci f ied he re in  a n d  shown on t h e  Con t rac t  Drawings.  

-4 B. T e s t i n g  

1 .  A l l  geotex t i le  tes t i ng  serv ices as speci f ied here in  necessary 
f o r  t h e  Cont rac tor  t o  ob ta in  an approved geotext i le  stabi- 
l izat ion mater ia l  shal l  b e  p rov ided  by t h e  Cont rac tor .  A l l  
t es t i ng  i n c l u d i n g  labora tory  a n d  f i e l d  serv ices r e q u i r e d  
during insta l la t ion o f  t h e  geotext i le  shal l  be  p rov ided  by 
t h e  Cont rac tor .  

C. Acceptable Manufac turers  

1. M i ra f i  500X 

2. O r  Approved  Equal 

MP-285.02 SUBMITTALS 

A. Manufac turer 's  cer t i f i ca t ion  of t h e  geotext i le  ind ica t ing  t h a t  t h e  
geotext i le  meets t h e  chemical, physical ,  a n d  manufactur ing 
requirements s ta ted in t h i s  Section. 

MP-285.03 . MATERIALS 

A. Geotext i le Stabi l izat ion Fabr ic  

1 .  T h e  geotex t i le  f i l t e r  f ab r i c  shal l  cons is t  of a long-chain 
syn the t i c  polymer composed o f  a t  least 85 percent  by 
we igh t  o f  propylene,  ethy lene,  ester ,  amids, o r  
v iny l idene-chlor ide,  a n d  shal l  conta in  stabi l izers a n d / o r  
i n h i b i t o r s  added t o  the  base p last ic  i f  necessary t o  make 
t h e  f i laments res is tan t  t o  de ter io ra t ion  d u e  t o  u l t ra -v io le t  
a n d  heat exposure.  

2.  T h e  geotext i le  shal l  b e  a woven pe rv ious  sheet o f  p last ic  
y a r n  as def ined b y  ASTM D123. T h e  geotext i le  shal l  
p rov ide  a n  Apparen t  Opening Size (AOS) no f i n e r  than  t h e  
U.S. S tandard  Sieve No. 100 a n d  no coarser  than  the  U.S. 
S tandard  Sieve No. 20. 



P-- 

2 3. T h e  geotext i le  shal l  have a minimum mass o f  4 o z l y d  as 
determined by ASTM D3766-85. 

pl 

4. T h e  geotext i le  shal l  conform t o  t h e  fo l lowing phys ica l  
s t r e n g t h  requirements:  

P r o p e r t y  S tandard  C r i t e r i a  IC1 

Apparen t  Opening ASTM D4751-87 A p p a r e n t  Open ing Size (AOS) no 
Size f i n e r  t h a n  t h e  U.S. S tandard  +--- 

Sieve No. 100 a n d  n o  coarser  
t h a n  t h e  U.S. S tandard  
Sieve No. 20 PP 

Mass Per U n i t  ASTM D3776-85 Minimum 4 o z / y d  2 

Area 

G r a b  Tensi le  ASTM D4632-86 200 Ibs 
S t r e n g t h  

C r a b  Tensi le  ASTM D4632-86 2 0% 
Elongat ion 

Trapezo id  Tear  ASTM D4533-85 115 Ibs  
S t r e n g t h  

P u n c t u r e  S t r e n g t h  ASTM D3786-87 75 Ibs 

B u r s t  S t r e n g t h  ASTM D3787-80 400 p s i  
P 

5. T h e  geotext i le  shou ld  be  f i xed so t h a t  t h e  y a r n s  w i l l  r e t a i n  
t h e i r  re la t i ve  posi t ion w i t h  respect  t o  each o ther .  T h e  
edges o f  t h e  geotext i le  shal l  b e  f i n i shed  t o  p r e v e n t  t h e  7 

ou te r  y a r n  f rom pulling away f rom t h e  geotext i le .  

6. T h e  geotex t i le  shal l  b e  manufac tured in w i d t h s  n o t  less 
7 

t h a n  12.5 feet.  

B. Tempora ry  Pins 
C 

1 .  Tempora ry  secu r ing  p i n s  shal l  b e  3/16 i n c h  in diameter, o f  
steel, po in ted a t  one e n d  a n d  fabr ica ted w i t h  a head t o  
re ta in  a steel washer h a v i n g  a n  outs ide diameter o f  n o  less c 
t h a n  1.5 inches. 

MP-285.04 INSTALLATION 
P 

A. Geotext i le Stabi l izat ion Fabr ic  

1. P r i o r  t o  insta l la t ion o f  t h e  geotext i le  s tabi l izat ion fabr ic ,  rC 

t h e  material  o n  wh ich  t h e  stabi l izat ion fab r i c  i s  t o  be  
insta l led w i l l  b e  f r e e  o f  o rgan ic  mat ter ,  i r r e g u l a r i t i e s  
p ro t rus ions ,  a n d  a n y  a b r u p t  changes in g r a d e  t h a t  cou ld  P 

damage t h e  stabi l izat ion fabr ic .  T h e  s u p p o r t i n g  layer  w i l l  



be mainta ined in a smooth, uniform, a n d  .compacted condi- 
t ion  during insta l la t ion o f  t h e  stabi l izat ion fabr ic .  

2 .  The  geotext i le  shal l  b e  placed in t h e  manner a n d  a t  t h e  
locations shown o n  t h e  drawings.  A t  t h e  time o f  instal la- 
t ion, t h e  geotext i le  sha l l  b e  re jected i f  it has defects, 
r ips ,  holes, f laws, de ter io ra t ion  o r  damage i n c u r r e d  during 
manufacturer ,  t ranspor ta t i on  o r  storage. 

3. T h e  geotext i le  shal l  b e  placed w i t h  t h e  long dimension 
paral le l  t o  t h e  center l ine  o f  t h e  road  a n d  shal l  b e  la id  
smooth a n d  f r e e  o f  tension, s t ress,  folds, wr ink les ,  o r  
creases. T h e  s t r i p s  sha l l  be  placed t o  p rov ide  a minimum 
w i d t h  o f  12 inches o f  over lap  f o r  each joint.  

4. Temporary  pinning o f  t h e  geotext i le  t o  he lp  ho ld  it in 
place until t h e  access road  is  placed shal l  b e  allowed. T h e  
temporary  p i n s  shal l  b e  removed as t h e  soi l  layers  i s  
placed t o  re l ieve high tensi le  s t ress  wh ich  may occur  
during placement o f  material  o n  t h e  geotext i le.  

Add i t iona l  p ins  regardless o f  locat ion shal l  be  insta l led as 
necessary t o  p r e v e n t  a n y  sl ippage o f  t h e  geotext i le.  T h e  
geotext i le  shal l  b e  places so t h a t  t h e  u p p e r  s t r i p  o f  
geotext i le  wi l l  over lap  t h e  n e x t  lower s t r i p .  Each secur ing  
pin shal l  b e  pushed t h r o u g h  t h e  geotext i le  until t h e  wash- 
e r  bears against  the  geotext i le  a n d  secures it f i r m l y  t o  the  
foundat ion.  T h e  geotext i le  shal l  be  pro tec ted a t  a l l  times 
during cons t ruc t i on  f rom contaminat ion by surface runof f  
a n d  a n y  geotext i le  so contaminated shal l  b e  removed a n d  
replaced w i t h  uncontaminated geotext i le.  A n y  damage t o  
t h e  geotext i le  during i t s  insta l la t ion o r  during placement o f  
so i l  l aye rs  shal l  b e  replaced by the  Cont rac tor  a t  t h e  
Cont rac tor 's  expense. T h e  w o r k  shal l  b e  scheduled so 
t h a t  t h e  cove r ing  o f  t h e  geotext i le  w i t h  a layer  o f  t h e  
speci f ied material  i s  accomplished w i t h i n  5 days  a f t e r  
placement o f  t h e  geotext i le.  Fa i lu re  t o  comply shal l  re -  
q u i r e  replacement o f  geotext i le.  T h e  geotext i le  shal l  b e  
pro tec ted f rom damage due  t o  t h e  placement b y  l im i t ing  t h e  
h e i g h t  o f  d r o p  o f  t h e  material  t o  less than 1 foot. 



MATERIALS AND PERFORMANCE - SECTION 290 

PERFORATED POLYVINYL CHLORIDE DRAINAGE PIPE 

MP-290.01 GENERAL 

A. Work Specif ied 

1. Work u n d e r  t h i s  sect ion shal l  cons is t  o f  a l l  labor, 
materials, suppl ies, a n d  equipment necessary t o  f u r n i s h  
a n d  ins ta l l  t h e  pe r fo ra ted  p o l y v i n y l  .ch lor ide dra inage p i p e  
as speci f ied he re in  a n d  as shown o n  t h e  Con t rac t  
Drawings.  

B . Appl icable Codes, Standards,  a n d  Specif icat ions 

1. American Society f o r  T e s t i n g  a n d  Materials (ASTM) 

C. Acceptable Manufac turers  

1. National Pipe Company 

2. O r  Approved  Equal 

MP-290.02 SUBMITTALS 

A. Drawings a n d  manufac turers  data o f  t h e  pipe, joints, a n d  
f i t t i n g s  showing compliance w i t h  t h i s  specif icat ion. 

B. Submit  f i v e  ( 5 )  copies o f  manufacturer 's  a f f i d a v i t  t h a t  a l l  de- 
l i vered materials comply w i t h  the  requirements o f  t he  speci f ied 
standards. 

MP-290.03 MATERIALS 

A. General 

1. Per fora ted d r a i n  p ipe  a n d  f i t t i n g s  shal l  b e  made o f  
p o l y v i n y l  ch lo r ide  (PVC)  compound h a v i n g  a cel l  
c lass i f icat ion o f  Class 12454C materials o r  be t te r  in 
accordance w i t h  ASTM D 1784. 

2. Per fora ted d r a i n  p ipe  and  accessories shal l  conform t o  t h e  
requirements o f  t h e  fo l lowing w i t h  a minimum p ipe s t i f fness  
o f  t h e  46 ps i  a t  a maximum def lect ion o f  5%: 

ASTM F75 8 4" - 8" p ipe  

B. Jo in ts  

1. Jo in ts  f o r  pe r fo ra ted  dra inage p ipe  and  f i t t i n g s  shal l  b e  o f  
t h e  be l l  a n d  sp igot  p u s h  o n  t y p e  w i t h  f lex ib le  elastomeric 
seals wh ich  meet t h e  requirements o f  ASTM D 3212. 



2. The  p la in  end o f  the  p ipe shal l  b e  marked by the  
manufacturer t o  show the depth o f  penetrat ion i n t o  t he  bel l  
o r  coupl ing. 

3. Lubr icant  for t he  joints shal l  be  fu rn ished  by the  
manufacturer. 

C. Perforat ions 

1. Perforat ion shall be in accordance w i t h  ASTM F 758. 

2 .  Pipe shal l  be  instal led w i t h  perforat ions down. 

MP-290.04 INSTALLATION 

A. Pipe Delivery, Storage and Handl ing 

1. A l l  p ipe suppl ied under  th i s  Cont ract  shal l  be shipped, 
stored, and handled in accordance w i th  the recommenda- 
t ions o f  t he  manufacturer. 

B. l n i t ia t ion o f  l nstal lat ion 

1 . Inspection 

a. P r io r  to  instal lat ion, a l l  pipe, f i t t i ngs ,  and specials 
wi l l  be  inspected by the Contractor  in the  presence o f  
the  Engineer f o r  conformance w i t h  the  standards and 
specifications. 

b. A l l  p ipe no t  meeting the requirements o f  the  applica- 
b le specifications wi l l  be rejected. 

c. The  Contractor  shall f u rn i sh  a l l  labor requ i red  t o  
handle the material during inspection and shal l  remove 
the  rejected material from the  site, as directed. 

2. Discrepancies 

a. In the  event  t ha t  the  inspection reveals d iscrep- 
ancies, the Contractor  shal l  suspend instal lat ion. 

C. Instal lat ion 

1. General 

a. Po lyv iny l  chlor ide pipe shall be instal led in accor- 
dance wi th  the applicable provis ions o f  the  Sections 
t i t l ed  "Trenching,  Backf i l l ing,  and Compacting" and 
"Pipeline Instal lat ion" and as shown on the Cont ract  
Drawings. 



b. A l l  p ipel ines in t h e  t renches shal l  be  la id  o n  a f l a t  
bottom. 

c. B lock ing  w i l l  n o t  b e  permi t ted  u n d e r  pipe. 

d. Temporary  bulkheads shal l  b e  placed in a l l  open ends 
o f  p ipe  whenever p ipe  lay ing  is n o t  ac t ive ly  in pro-  
cess. T h e  bu lkheads shal l  be  designed t o  p r e v e n t  
t h e  ent rance o f  dirt, debr is ,  o r  water.  

e. Precautions shal l  b e  taken t o  p r e v e n t  the  f lo tat ion o f  
t h e  p i p e  in t h e  even t  o f  water  e n t e r i n g  the  t rench.  

f. Push-on jo ints shal l  be  made by guiding t h e  p la in  e n d  
i n t o  t h e  be l l  until contact  i s  made w i t h  t h e  gasket  a n d  
e x e r t i n g  su f f i c i en t  fo rce  t o  d r i v e  t h e  p ipe  home until 
penet ra t ion  i s  made t o  the  d e p t h  recommended by t h e  
manufac turer .  

D. l nspect ion 

A l l  non-pressure pe r fo ra ted  PVC p ipe  shal l  be  inspected 
a n d  lamped a f t e r  placement t o  i nsu re  a complete w o r k i n g  
instal lat ion. T h e  inspect ion shal l  determine i f  t h e  p ipel ine 
i s  t r u e  t o  l ine  a n d  grade,  has obst ruc t ions  t o  f low, o r  has 
pro ject ions o r  p ro t rus ions  o f  connect ing pipes o r  jo in t  
materials. T h e  p ipel ine shal l  b e  f r e e  f rom cracks  a n d  shal l  
conta in n o  deposi ts  o f  back f i l led  materials. A n y  def i -  
ciencies i den t i f i ed  d u r i n g  inspect ion shal l  b e  cor rec ted by 
t h e  Cont rac tor  a t  h i s  expense. 

2. Pipe def lect ion shal l  b e  checked b y  passing a def lect ion 
gauge t h r o u g h  al l  completed pipel ines. . 

a. Maximum def lect ion allowed - 5 % .  

b. T h e  t e s t  f o r  def lect ion shal l  b e  made n o t  less than 30 
days  a f t e r  completion o f  t h e  instal lat ion. 

c. Def lect ion gauge shal l  b e  pu l led  t h r o u g h  t h e  p ipe  by 
hand. 

d. A n y  sect ion o f  p ipe  found t o  have a def lect ion in 
excess o f  5% shal l  be  co r rec ted  by the  Cont rac tor  a t  
h i s  expense. 



CAROUSEL MALL 

PROPOSED TEMPORARY CONTAINMENT FACILITY 

LISTING OF ACCEPTABLE MANUFACTURERS 

MATERIAL ACCEPTABLE MANUFACTURER 

- - 
Flexible Membrane Liner (FML) Gundle 60 mil; Gundle 30 mil 

Flexible Membrane Liner (FMC) Gundle 30 mil; Poly-Flex 20 mil 
- - 

Drainage Net Tensar NS 1400 or equal 

Geotextile Filter Polyfelt TS800 

Geotextile Stabilization Fabric Mirafi 500X 

- - Perforated PVC Drainage Pipe National Pipe Company 


