NOTE:

Plans and Construction are subject to that certain agreement

by and between the City of Lucas. Texas and Scarborough Forest
Ridge. LLC. (approved by City Council on August 2, 2012) providing
for road improvements and intersection improvements to C.R. #321
and West Forest Grove Road.
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WATER SYSTEM .
GeneralNotes

Altwork ond muotericis sholibe in accordance with City's standord specificetions and general
design standards.

1. Alltopping sleeves and voives sholibe fullbody ductile iron.
2. ‘Voives to be Muser, Waterous, or Clow -150 psitest.

3. Fittings shaltof the mechanical joint type, flonged where applicable, and be manufactured by
US Pipe, American, or other s approved by the City - Closs 250. Allfittings shallbe restrained
by the use of Mega-Lugs or approved equaland concrete thrust blocking. _

4, Fﬁiﬁg. hydronts to be Americon Doriing, ond Woterous three-woay stondard thread with
valve in lead or opproved equal. Almains steomer nozzies shallhave g nominalinside diometer

of 4-inches.

5. Water lines in the arew of storm drain inlets shallbe constructed behind the inlet by pulling the
pipe _tisifi?z._?: longitudinat bending in accordonce with the manufecturer's requirements. Fittings may
be used if bending is improctical: consult the project City Construction inspector.

6. Water lines crossing under storm droins und sonitory sewer lines sholihove g minimum of 18"
clearance below storm droins ond two (2) feel clegronce below sonitary sewer lines or otherwise
-as governed by TNRCC Chopter 290 requirements. Pardllel water lines shallbe at least nine (®)
feet cleor horizontally to sonitory sewer lines ond manholes. Where minimum clegrance connot be
achieved, water lines shalibe encased six (6) inches around In concrete to ten (10) feet either side
of utility crossing. Where water fines cross creeks or ditches the woter fine shalibe protected by
concrete encasement ot least ten (10} feet past the embankment slope on each side.

7. Water mains: Allwoter lines shaolthove o minimum of 48" cover over the top of the pipe.
Alnew woter mains sholfbe PVC pipe in accordance with the following: C800 DR 4 for 4%-8",
C800 DR 18 for 12 ¥, and CB05 DR 18 for over 12 “, oli"blue in color os per City specifications:
the pips shallbe laid on ¢ minimum of class "B: embedment (see DetaliDrawing No. 14-A),

Water mains up to 127 chalibe instofled 2°back of curbs moing larger thon 12Y shaltbe installed ot
least 3 from the back of curb depending upon conditions. Detectoble metaliic tope
("Blue-Coution Buried Waoter Below" or approved equab shallbe installed to o moximum depth of
12" below finished grade (after compaction) obove oiPVC mains.

8. The Contractor shollinstoll fire hydronts as the locations shown. A M.J. ond flonged tee with ¢
flonged end to M.J. gate vaive is required so thot the gate vaive is onchored to the main.

9, Fire Hydrants shalibe pointed os fellows:

A Tnemec Series 43-38H Diffysed Aluminum, Silver for 6 inch mains

B, Themec Series 2H HI-Bulld Tneme-Gloss, True Blue Safely for & inch mains.
C. Tnemec Series 2H Hi-Build Tneme-Gloss, Yellow Safety for 12 inch or lorger
waler miains.

Alt hydrants shalibe painted with two coots of Tnemec Series 43-38H Diffused Aluminum, Sitver paint.

When a color code other thon Tnemec Series 43-38H Diffused Aluminum Silver is required the top bonnet,

including the lip ond alinozzie cops shaltbe painted the appropriate color,

10. Alibolts and nuts used with mechanical joint fitting shallbe "Cor-Ten" steelor approved
equal,

. The instollotion of o blue stemsonite (or equal) model B8-SSA fire hydrant marker wilibe
instolled opposite fire hydrants just off center to the side of the street adjacent to the hydrant,

12. Polyethylene encasement ~ the Contractor sholl furnish und install polyethylene wrap

around the ductie iron pipe, reloted fitlings ond valves. This wrop shalibe on 8 mil thickness
polytube. Seams and overlops shallbe wrapped and held in place by two (2) inch wide plostic
backed adhesive tape, Polyken 900 or Scotehrap no. B0, or an approved equal, with gpproximate
two (2) fool laps on the polytube. The wrap on the barrelof the pipe shalibe lvose enough to
alicw the fiim to shift with the soll. The wrap shollbe instolled without brecks, teoars, or holes In
the. film. The cost of the polyethylene tube wrop and complete instollotion shollbe included in the
uniz% price bid for the furnishing and the instaliation of ductile iron pipe and reloted fittings and
valves. 4

13. Valve boxes shalibe furnished ot the required length In order to be set to fingigrade on each
gate valve. After the finglclean up aond dlignment hos been completed, the Contractor sholipour o
reinforced concrete block 24"x 24" x &' around dlivalve boxes so the finished grade is level with
the finished parkway. Allvalve stack components shalibe cast iron. Valve boxes over four (4)
feet deep willrequire extensions. Allvalves shalibe marked with ¢ saw on the curb or pavement
with "V". The "V" shallpoint to the location of the veoive as follows: If the valve s in the paving,
the "V" shollbe morked uprights if the volve is outside the paving, the "V shalibe marked upside
down.

14, The Contractor shall coordinote operation of all existing valves with the City. Contec! the
City Construction Inspector ot the Construction Inspection Department at 972-335-5580.

15. All water lines shollbe pressure tested to 200 psifor a three-hour continuoug period. Leakage
rate shallnot exceed 25 galions per inch of nomincl diometer per mile of pipe over @ 24-~hour
period. Contractor shali flush ond sterilize lines and prove fines to be free of fecalcoliform
orgonisms by obtaning samples for loboratory tests for contominotion. The Contractor sholl
refiush and resterifize untligll samples prove free from cortamination.

16. Aliresidenticl woter services sholibe os follows:

A. Water services shaolibe normoally located in the center of the lot. A water meter box, as
approved by the City, with lock Hd sholibe installed two (2) feet back of curb fine.

B. - The water service shaltbe a minimum of T diometer continuous type "K" soft copper

pipe. Sond embedment shaollbe used around the pipe and corporation stop. Service saddies sholl
be :b;’qss body with double bronze flottened straps (ne bonded) - Ford, Mueller, or City approved
equal.

C. Contractor shalitie o 1" wide piece of blue plastic flagging to the water service meter

satier ;mci sholtieave o minimum of 36" of flogging exposed ofter backfilk after curb ond paving is
completed, : '

D. The utility contracter shallinstall the water services to a point two (2) feet back of the curb
line at a depth of 12 inches. The meter box shalibe furnished and installed by the Contractor after
the paving Contractor has completed the fine grading in buck of the curb. Each service location
wiltbe marked on the curb with a single verticalsaw mark by the utility Contractor and tied to
property corners on the “As-Recorded"” plans.

17. For non-residentiol water services, the meter box shallbe furnished and installed by the
Contractor after the paving Contractor has completed the final grading in the back of the curb.
Meter boxes/vaults shaltbe located outside of paving. Each service locotion willbe marked on

the curb or pavement with o single verticalsaw mork by the ulility Contractor and tied to property
corners on the "as Recorded” plons.

18. Density testing requiremenis: Frequency of tests shalinot be less thon one every 300 lineor

feet of main pipe per 2.0° of lift untiifinol grode, starting ot 2.0' chove top of pips. Water services

are {o be tested ot a rate of 1 for every 6 services thotl cross the proposed right-of-way or every
300 If of water service installed. Every other muain, stubout, and fire hydrant lead that cross the existing
or proposed street, dliey, or fire lane subgrade shollalso receive gt least one set of density tesis.

All ditches shaltbe mechanically tamped and compaocted to 95X stondord proctor density ot 0-4%

above optimum moisture. Water jetting is not permitted. :

19. The Contractor sholibe responsible for providing "As-Racorded" plans to the engineer of
record showing the locotion of woter services ond valves by distance to lot fines. This Informotion
shalibe ploced and marked “As-Recorded” by the enginser of record. Copfes of these
"Ag-Recorded" plans shollbe furnished to the City as required.

20;:’?’% Contractor shall furnish moaintenonce bond of 167 (ten percent) of the totolcontroct price
to the City to run two veors from the date of geceptonce of the system by the City

PAVING SYSTEM
General Notes

1. Absclutely no earthwork, lime opplication, or other preparation of the subgrade for paving of
streats, dlieys, or fire lunes sholibe initioted without authorization from the City Construction
Engineer. Once dlltesting of underground focilities hos been completed dand verified to meet the
City's specifications, the City Construction Engineer willissue g letter to the project owner or
superintendent thot will authorize the initiotion of il subgrade work In preparation for paving.

2. Allstreet, aliey, and fire tand right-of-way or ensement width shalibe excavated full width In
agecordance with the street amd sidewnlk section o be constructed,

3. The subgraode for olistreets, olieys, ond fire lones shollbe stobilized with hydroted fime material
to o distonce 12 inches beyord the bock of curb or edge of paving os applicable. The amount of
lime material shollbe that amount which willreduce the plasticity index (P below fifteen (15) as
verified by testing by on gpproved luboratory: the City willadd one (1) percent to the loboratory
results for field vorigtion. Loboratory testing (lime series) shollgenerally be conducted when ol
utilities are complete and the roadway subgrode is complete. Lime sholibe applied by percentage
dry unit weight of soilirected to ¢ minimum in place compacted thickness of six (8) inches, At
the discretion or the City, additionol testing for the presence of sulfates in the pavement subgrade
may be required ot the Coniructor's expense. if the sulfales are present ot on unocceptable
concentration, the City may require a recommendation for further trectment of the sollfrom the
approved laboralory.

4. Subgrade testing requirements: Allfiltand shollbe compacted to po less that 957 of

stondord proctor density ot 0 ~ 4% aobove optimum moisture content. Fregquency of tests shalinot
exceed every 300 fineor feet of fill. Frequency of testing sholinot exceed every 300 linear feet per
2.0 of 1ift until findl grade storting ot 2.0’ cbove notural/sound grade to top of subgrade. Allstreet
afiey, ond fire lond subgrode shollbe compacted to no less then 95X of stondard proctor density of
0 - 4% cbove oplimum moisture content, Frequency of tests shallnot exceed every 300 linear
foel of subgrade, diternoting from left guarter point to center line to right quarter point.
Verification of lime depth, testing for subgrode grodotions/pulverizations, and plasticity indices of
the soilshollalso be conducted: the freguency of thiz testing sholibe as previously mentioned Al
testing of moterigls required for the construction of any sireet, alley or fire lane shalibe preformed
by an aopproved agency for testing muoterials. The nomination of the testing laboratory and the
poyment of such testing services shollbe made by the Contrgctor. The engineer shall approve the
laboratory nominated to do the testing of moterials. it shallbe the Contractor's _responsibility to
show by standord testing procedures that the work constructed does meetl the requirements of the
City's specifications. :

5. Minimum  design requirementss Aflstreet, dlley and fire lane paving shalibe designed to have ¢
minirmum  compressive strength of 3500 psiot twenty-eight (2B) days with o minimum of five (5)
sucks of cement os verified by testing in on approved lgboratory. Two botch designs shallbe
submitted to the City Construction Engineer for approval one for mochine work ond ons for hond
work. Allbatch designs must be signed by the testing laboratory ond include il documentation,

such as resulls of field trigltesting. A fly osh batch design may be submitted for approvoion o
specific job basiss fly ash up to twenty (207) by weight of cement replacement may be used in
machine pours. If applicable, altbotch designs shall specify an oppropricte sulfate resistont

cement or equivalent. Shump sholibe 1- 3 inches for dimachine work and 1~ 4 inchea for aff

hand work. Streets {(depending on clossification) and fire tanes shallhave a minimum thickness of
six (8} inches: dlieys shallhave o minimum thickness of 8" ~5'-8Y, Upon completion of :
construction, all sireets and fire lones shollbe cored for depth (2" cores) at a spacing of 300 ft
maximurn alternating from left quarter point to center line to right quarter point. Mlleys sholibe
cored for depih (2" cores) ot a spocing of 300 fl maximum, glong the center line. Pavement of o
thickness less than the thickness shown on the plans by more than one-quorter (1/4) inch but less
than three-quarter (3/4) inch willbe considered deficient. The Controcter shallpay to the City

two {2) fimes the unit bid price per square yard for the areg determined to deficient in thickness as
defined obove. Pavement deficient in strength by more than three-quarter {3/4) inch shallbe
removed ond repiaced completely. The deficient area shaltbe cored immediately on ten (100 foot
centers or one (1) per panelto be proved out. Allstreets, dlleys, and fire lones and willrequire
cylfinders to be mode for strength tests by the approved loboratory., Sampies for strength tests of
each class of concrete placed each day shalibe taken by an approved luboratory not iess thon once
a day, nor less than once for each 100-1850 cu wd of concrete. Four {4) cylinders shollbe made:
one shalibe broken at 7 day, two (2) sholibe brokern ot twenty-eight (28) days, and one shalibe
held in case of damage of any of the other three (3). The average strength of two (2) cylinders
from the same sample, tested ot twenty-eight (28) days is required for each strength test: any
strength test beyond twenty-eight (28) is unacceptable. If the twenty-eight (28) day design

strength is not reached upon strength testing the cvlinders, the deficient are shalibe cored
immediately on ten foot centers or one per ponetto be proved out. For any areas deficient in
strength by not more than 50O psi, the Contractor sholipay to the City one (1) time the unit bid
price per square yard for the urea determined to deficient in strength. For any areas deficient in
strength by more than 500 psibut more than 1000 psi, the Contraoctor shalipay to the City two

(2) Umes the unit bid price per square yord for the area determined to deficient in strength.
Pavement deficient in strength by more thon 1000 psishalibe removed and reploced completely.

No more than three (3) -~ four {(4) inch cores shalibe extracted per panelwithout prior City
approval, A rebar delector shollbe used to ensure that the cored areas ore clean of any rebar, All
coring and odditionallobaratery testing shallbe at the expense of the Contractor. The width to be
considered for any deficiencies shollbe the full width of the povement. : ‘

6. Any section of ditexisting public or private streets, olieys or firelanes shallbe replaced within
72 hours of removal, '

7. The Ceontractor shali furnish a mdintenance bond of 10% {ten percent) of the {otolcontrgct

price to the City to run two (2) yeors from the date of finclacceptonce of the system by the City.

UTILITY CROSSINGS
GenerolMotes

1. Tunneling and bering under Clity streets shalibe accomplished by means of jacking, boring, or
tunneling equipment which is subject to the City approvaiprior to stert of construction.

2. The voids outside of the carrier pipe or casing pipe shaolibe backfiled by hydraulically placed
materiol so thot there are no open voids over the roof of the funnelor bore. This sholibe done
without domage to the roadway structure.

3. Allbore pits, trenches, and inspection holes shalibe bockfilled within 48 hours of the

instoliction of utility lines. The method of compaction shallbe such thot g soitdensity equalto

that existing prior to the start of construction willbe required as verified by any opproved testing
iaboratory. Any excess or surplus matericiresulting due to displocement of ulility fines ond
conduits shallbe disposed of In an acceptable manner to the City,

4. The street sections that are shown os typical sections shollapply to eny alleys, driveways,
roadwoys, ste. that willbe within a City right-of-woy of sasement.

5. The Contractor shaltbe required to instollon necessary warning and safety devises that weuld
protect the sofety and hecith of the public untitthe work has been finished and accepted by the
City.

6. The use of a cusing pipe willbe based upon specific project location ond soil conditions.

in genserdl, the minimum casing thickness is 0.25 inch and the motericishallbe steel. Where more
thon one section is required, the cosing ends shalfbe welded together. Racispacers, or City
approved squalshallbe used 1o support the carrier pipe. The use of weod skids is no long
permitted.

STORM SEWER SYSTEM
General Notes

1. Mlistorm sewer pipe or box culvert in right-of-way or fire lanes shalibe reinforced concrete
pipe as per City Specifications and shalibe idid on ¢ minimum of ¢ compacted crushed stene or
pea gravel cushion, four inches thick below the bottom of the pipe sholiunless otherwise
approved by the City. The initialbuckfill of select materiolor fine granular shallbe required to a
minimum  of the spring fine of the pipe unless otherwise approved by the City.

2. Density testing requirements: Frequency of tests shallnot be iess than one every 300 linear feet

of pipe per 2.0'of ift untl! final grade, storting ot 2.0' above top of pipe. Every other laterah stubout that
crosses the existing or proposed street, dliey, or fire lape subgrade: inlets ond junction box will

receive g density test every Hft. Alidilches shaltbe mechanically tomped ond compocted to 95X

of standurd proctor density at 0 - 4% obove oplimum moisture. Woter jetting is not permitted.

3. The joints shalibe comstructed ond jointed together in such o manner that no spil through of
backfill will occur. This includes the lift holes used in certoin pipe or box sizes. Approved joint
matericls ore concreie mortars cold opplied, plastic aspholt joint compound: rubber gaskets; and
cold applied, preformed plostic guaskets.

4. Storm drainage inlets shaitbe os indicated on the epproved consiruction plans. For secondary
and major street intersections, o recessed type inlet willbe required. For industricland residential
streets, o curb line inlet willbe required unless otherwise opproved. A round monhole cover with
locking device shollbe placed on dliinlet tops. The top shallbe ploced near the oullet pipe. Al
intets shallthave a shalihave g compressive strength of 4000 psict 28 days.

5. Aliprecost box culverts or other special structures in any right-of-woy or fire ione easement
willrequire a certification from the monufacturer that the product meets the design dimensions

and twenty-eight (28) day compressive strength, All cast-in-place box culveris or other speciol
structures in and right~of-way and fire lone or utllity easements willrequire cylinders to be made
for strength tests by the opproved loboratory. Somples for strength tests of euch class of concrete
ploced each day shalibe token not less thon once a day, nor fess than once for each 1W0~-150 cu yd
of concrete, nor less then once for each 5000 sq i of surfoce orea for slobs or walls, Four (4]
cyfinders shallbe madei one sholibe broken at 7 day, two (2) shallbe broken at twenty-eight (28)
days, and one shaoltbe held in case of damage of any of the other thres (3). The average strength
of two (2) cylinders from the same somple, tested ot twenty-eight (28) days, is required for each
strength tests any strength test beyond twenty-eight (28) days is unacceptable. If the twenty

~gight day (28) day design strength is not reached upon strength testing the cylinders, the deficient
area shaitbe cored immediotely to be proved cut, For any areos deficient in sirength by not more
than 500 psi, the Contractor shalipay to the City one (1) time the unit bid price per square yord
for the area determined to deficient in strength. For any areas deficient by more than 500 psibut
not fore than 1000 psi, the Contractor shallpay fo the City two (2) timas the unit bid price per
square yard for the aorea determined to deficient in strength. For any areas deficient in strength by
more than 1000 psi, the structure sholibe removed ond reconstructed at the fullexpense of the
Contractor. Prior to City acceptonce of eny pendity poyments for any troffic bearing structure
thot does not meet 28 doy design strength, the Design Engineer shollprovide a secled structural
evaluation thot assesses the performance adequacy of the deficient siructure as constructed under
the design service loads. Alicoring ond additionalfloboratory testing cholfbe ot the expense of the
Contractoer. :

6. The Contractor shall furnish ¢ maintenonce Bond of 10X (ten percent) of the totolcontrogt
price to the City to run two (2) years from the dote of finglaocceptance of the asystern by the City.

NOTES FOR CONSTRUCTION WITH THE NORTH TEXAS MUNICIPAL
WATER DISTRICT EASEMENT

A. North Texas Municipol Water District's (NTMWD's) easement
is located within the mits of construction.

B. Operation of heavy earthmoving equipment, compaction equipment or heavy
construction equipment, such as concrete trucks, shdalibe restricted to specific crossing
points gcross NTMWD easements, as approved by the NTMWD. The crossing shallbe
designated ond verified to provide a minimum of five-feet of cover.

C. To assure that placing of significant loads over the NTMWD pipeline does not domage
the existing pipeline, no maotericls shalibe stockpiled on the NTMWD sosement, without
authorization from the NTMWD. if the contractor desires to use NTMWD's easement
for stockpile of materidgls, contact NTMWD's Engineering Deportment ot (972) 442-5405
so your plons for use of NTMWD's easement can be reviewed.

D. A minimum of three feet separation between the bottom of the pavement and top of
NTMWD pipeline i8 required. In addition, if separation beiween the bottom of the povement
and the top of the pipeline is less thon 3.5 feet, a thickensd pavement section is
required.

E. Crossing of the NTMWD easement with other ulilities, such as TV cable, phone, gas and
electric, shalibe coordineted with the NTMWD to aveid damage to the NTMWD
facilities. _

F. Outdoeor lighting, landscaping, screening walls or other facllities shallnet be instolied in
NTMWD easements without written approvalof the NTMWD.

G. Unless otherwise shown or required a minimum of one-foot clearance sholibe provided
for oliutilities crossing the NTMWD pipelines.

H. The contractor shall contoct NTMWD Engineering ot (972) 442-5405 at leost 48 hours
prior to performing any work in the vicinity of the NTMWD facilities.

CORWIN ENGINEERING, INC.

200 W. BELMONT, SUITE E
ALLEN, TEXAS 75013 (972)396-1200
TBPE FIRM *5951
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