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All 1 and construction shall con form to the City of 
maS Spectfcat' Lucas 

.. approved City. by the 

2 Prior to starting construction, the Contractor shall make 
certain that all required permits and approvals have been 
obtained. No construction or fabrication shall begin until 

ä the Contractor 
documents 

and thoroughly reviewed all 
Pans and approved by all of the permitting 

CO s authorities 
y 3. In the event an item not covered in the City's specs 
L the City Engineer's decision shot, apply. 

. Contractor shall mot requirements for trench safety. 

5. Barricading, traffic control, and project signs shall conform 
To Texas Department o4 Transportation. 

6. The Contractor shall verify the suitability of all existing and 

event 
commencement of 

notify Engineer. Minor 

if necessary, upon prior approval ot any with 
paving. 

7 The locations of underground utilities shown on this plop 
are based on field surveys and local utility company records, 
It shall be the Contractor's full responsibility to contact the 
various utility companies t locate their utilities prior to 
starting construction. Any damage ta existing utilities s to 

y e repaired at Contractors expense. 
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Prior to beginning arty construction or construction Aluminum monument at northwest 
staking, it shall be the Contractor's responsibility corner of school property 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 

Elev. = 619.09 

of construction documents. 
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MISC. INFORMATION 

NOTE: 

Prior to beginning any construction or construction 
staking, it shall be the Contractor's responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents. 

SITE BENCHMARK: 

Aluminum monument at northwest 
corner of school property 
Elev. = 619.09 

REVISION DATE DESCRIPTION 

RLK ENGINEERING, INC. 
II1 West Main 

Allen, Texas 75013 
(972) 359 -1733 Off 
(972) 359 -1833 Fax 

Texas Registration No. 579 

.._.. ------- 

O 50 100 

GRAPHIC SCALE 
1"=50' 

DRAINAGE AREA CALCULATIONS 

DRAINAGE 
AREA No. 

DRAINAGE 
AREA 
Acres 

C 

t 
(min) 

Im 
(in /hr) 

0m 
(cfs) 

0.10 0.7 15 7.52 0.5 

2 0.42 0.7 15 7.52 2.2 

3 0.74 0.7 15 7.52 3.9 

4 2.05 0.7 15 7.52 10.8 

5 2.78 0.7 15 7.52 14.6 

6 0.83 0.7 15 7.52 4.4 

7 3.25 0.35 15 7.52 8.6 

8 0.32 0.7 75 7.52 1.7 

9 0.08 0.7 15 7.52 0.4 

10 0.13 0.7 15 7.52 0.7 

ii 0.07 0.7 15 7.52 0.4 

12 0 -07 0.7 15 7.52 0.4 

13 1.04 0.7 15 7.52 5.5 

14 0.18 0.7 15 7.52 1.0 

16 0.19 0.7 15 7.52 1.0 

17 0.30 0.7 15 7.52 1.6 

18 0.33 0.7 15 7.52 1.7 

19 0.09 0.7 15 7.52 0.5 

20 0.09 0.7 15 7.52 0.5 

21 0.22 0.7 15 7.52 1.2 

22 0.09 0.7 15 7.52 0.5 

23 0.17 0.7 15 7.52 0.9 

24 0.44 0.7 15 7.52 2.3 

25 0.14 0.7 15 7.52 0.7 

26 1.49 0.35 15 7.52 3.9 

27 0.54 0.7 15 7.52 2.8 

28 0.44 0.7 15 7.52 2.3 

29 0.45 0.7 15 7.52 2.4 

30 0.28 0.7 15 7.52 1.5 

31 1.05 0.7 15 7.52 5.5 

32 0.21 0.7 15 7.52 1.1 

33 0.26 0.7 15 7.52 1.4 

34 0.46 0.7 15 7.52 2.4 

35 0.25 0.7 15 7.52 1.3 

36 0.19 0.7 15 7.52 1.0 

37 0.16 0.7 15 7.52 0.8 

38 0.89 0.7 15 7.52 4.7 

39 0.86 0.7 15 7.52 4.5 

40 0.06 0.7 15 7.52 0.3 

41 0.64 0.7 15 7.52 3.4 

42 0.04 0.7 15 7.52 0.2 

43 0.04 0.7 15 7.52 0.2 

44 0.70 0.7 15 7.52 3.7 

45 0.61 0.7 15 7.52 3.2 

46 1.74 0.35 15 7.52 4.6 

47 0.18 0.35 15 7.52 0.5 

48 0.21 0.35 15 7.52 0.6 

49 0.02 0.7 15 7.52 0.1 

50 0.11 0 -35 15 7.52 0.3 

91 2.89 1.0 15 7.52 21.7 

R2 0.04 1.0 15 7.52 0.3 

6x1 24.35 0.35 27 5.94 50.6 

EX2 1.36 0.35 27 5.94 2.8 

EX3 3.38 0.35 27 5.94 7.0 

DRAINAGE CRITERIA 

Existing: 
Q = C I A 
C = 0.35 
1100 = 5.94 
tc = 27 min. 

Proposed: 
Q = C I A 
C = 0.70 
1100 = 7.52 
tc = 15 min. 

Proposed Drainage 
xx Area Number 

-Acres 

X.XX 
X.X 

Q100 (Cfs) 

Exisitng Drainage 
Area Number 

-r. -Acres 

``Q100 (cfs) 

rm® Proposed Drainage Divide Line 

Existing Drainage Divide Line 

Flow Arrows 

DRAINAGE AREA MAP 
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Pond Volume Chart 

Pond 
Elevation 

Accumulated 
Volume 

(cubic feet) 

605.7 0 

606 135 

607 11,844 

608 43,751 

608.6 72,719 

609 91,901 

609.24 103,217 

610 149,282 

610.09 154,724 

611 211,436 

611.51 235,845 

612 278,445 

2yr WSEL I 

5yr WSEL 

25yr WSEL 

100yr WSEL 

6" 6" 

Proposed Ground 

Throat Elevation= 611.51 

Elevation= 605.60 

Grout Bottom 
To Drain 

(Detention Pond) 

Exterior Orifice 
Plate 16,0 "0 
Detains 2yr, 5yr, 
25yr, & 100yr Event 

ation= 605.70 

Proposed Ground 

CROSS -SECTION 

ISOMETRIC VIEW 
N.T.S. 

DETENTION CALCULATION SUMMARY - 2 YEAR 

Cee e ee Iss 
Area = Ex.1 = 24.35 ac 
C = 0.70 
Tc = 15 min 
1 2 = 4.00 in / hr 
Q2 = 60.2 cfs 

EXISTING CONDITIONS 

Area = Ex.1 = 24.35 ac 
C = 0.35 
Tc= 27 mi 
12 = 2.89 In/hr 
02 = 24.6 cfs 

UNDETAINFD REI Fn8F 

Area = 7, 49, & 50 = 5.17 no 
C = 0.35 
Tc = 15 min 
12 = 4.00 In/hr 
92 = 7.2 cfs 

Area = 1 & 2 = 0.52 ac 
C = 0.7 
To = 15 m 

' 12 = 4.00 in/hr 
Q2 = 1.5 cfs 

'Y' Inlet 

3'x3' 'Y' Inlet 

Thront & 100YR 
WSEL 611.51 

25YR WOOL 610.09 
5YR WSEL 609.24 
2YR WSEL 608.60 

Exterior Orifice 
Plate 16.0"0 
Detains 2yr, 5yr, 
25yr, Sc 100yr Event 

FL 605.7 

1 "(TYP.) 

3/8" DIA. x 3" BOLT WITH 
EPDXY GROUTED EXPANSION 
ANCHORS (TYP.) 

3/8" STEEL PLATE 
(HOT DIP GALVANIZED 
AFTER FABRICATION) 

LINE 'N' OUTFALL STRUCTURE 
N.T.S. 

WSEL CALCULATION 

Assuming a free outfall and using the orifice 
sized for the 100yr storm, the WSEL & 
release rate can be determined by interpolation. 
Use 16.0 "0 Orifice Plate 
0 of orifice = 1.33' = 16.0" 
A = 1.39 sf 
Downstream HG = FL + 6/2= 

= 605.7 + 0.665 = 606.37 
2Yr WSEL = h + Downstream HG = 
Solve for Q & h by interpolation: 
Q = 0.61A 2gh 
10.00 = 0.61(1.39) 2(32.2)(h) 
Q = 10.00 cfs 
h= 2.24 
2Yr WSEL = 2.24 + 606.37 = 
2Yr WSEL = 608.6 

TOTAL DETENTION VOLUME REQUIRED 

V = 57,848 CF O 15.9 cfs 
2 YR WSEL = 608.29' 

ALLOWABLE RELEASE FROM POND TOTAL DETENTION VOI UME PROVIDED 

EXISTING CONDITIONS - 
UNDETAINED RELEASE = 
24.6 - 7.2 - 1.5 = 15.9 cfs 

As stated with the 100Yr Outfoll 
calculations, the release rote was 
reduced less thon the allowable 
release rate, By using interpolation, 
the release rate and pond volume for 
the 2Yr storm will be determined. 

V = 72,719 CF 9 10.0 cfs 
2 YR WSEL = 608.6' 
72,719 CF > 57,848 CF 
Vol Provided > Vol Required 

MODIFIED RATIONAL METHOD DETENTION BASIN DESIGN 
PROJECT. : 7 :j n,:'3 Willow Springs MS 

December 21, 2,10 

.. Year Storm Event 

Time of Concentration .lc 
Maximum Outflow r..ra - r; ° 

29.1 , 7.45 

24.6- 7.2 -I. 

Dermas Intensity 
i;r:..hesrhr) 

Inflow Inflow 
Volume 

Outflow 
Dura lion 
(minutia) 

=t:.; 

Volume 

+ 615 7.;i6 20 6,( 'I "9:: 
10 4.82 d 

IS 4W iW i.'5 1,:32 ,. -- 
2G 344 1.1:+ 0 :,=15 - . ;tl: 
30 271 1-3 =:0 '-55 45 :3.SDU . 

4U 226 
50 1.6' 

22,500 :1,1:.3 

1:3.::19 135 

180 

Required Storage Volume cubic test 

-foot 

See Pian fo 
Orifice Diame er 

LINE '02' OUTFALL 
ORIFICE PLATE DETAIL 
N.T.S. 

DETENTION CALCULATION SUMMARY - 5 YEAR 

(ee s CONDITIONS 

Area = Ex.1 = 24 5 
C = 0.70 
Tc = 15 min 

s = 4.91 in/hr 
Qs = 73.9 cfs 

Is e e lea 
Area = Ex.1 = 2 35 
C = 0.35 
Tc = 27 min 
15 = 3.64 in/hr 
Qs = 31.0 efs 

[ 

an 

on 

Area = 7, 49, & 50 = 5.17 no 
C = 0.35 
Tc = 15 min 
Is = 4.91 in/hr 
Qs = 8.9 cfs 

Area 1 &2=0.52 an 
C = 0.7 
To = 15 min 
IS = 4.91 in/hr 
Qs = 1.8 cfs 

WSEl CALCULATION 

Assuming e free outfall and using the orifice 
sized for the 100yr storm, the WSEL & 
release rote can be determined by interpolation. 
Use 16.0"0 Orifice Plate 
0 of orifice = 1.33' = 16.0" 
A = 1.39 sf 
Downstream HG = FL + 0/2= 

= 605.7 + 0.665 = 606.37 
5Yr WSEL = h + Downstream HG = 
Solve for Q & h by interpolation: 
Q = 0.61A 2gh 
11.34 = 0.61(1.39).12(32.2)(h) 
Q= 17.34 cfs 
h = 2.88 
5Yr WSEL = 2.88 + 606.37 = 
5Yr WSEL = 609.24 

TOTAL DETENTION VOI UME REQUIRED 

V = 75,164 CF 9 20.3 cfs 
5 YR WOOL = 608.65' 

ALLOWABLE RELEASE FROM POND TOTAL DETENTION VOLUME PROVIDED 

EXISTING CONDITIONS - 
UNDETAINED RELEASE = 
31.0 - 8.9 - 1.8 = 20.3 cfs 

ACTUAL RELEASE FROM POND 

As stated with the 100Yr Outfall 
calculations, the release rate was 
reduced less than the allowable 
release rate. By using interpolation, 
the release rate and pond volume for 
the 5Yr storm will be determined, 

V = 103,217 CF 9 11.34 cfs 
5 YR WSEL = 609.24' 
103,217 CF > 75,164 CF 
Vol Provided > Vol Required 

MODIFIED RATIONAL. METHOD DETENTION BASIN DESIGN 
':Y - 2LJISD Willow Springs M.S. 

Demeter T1,2010 

Ow nu Intensity Depth 
Inflow 

Discharge 
:".i.\ 

Inflow 
Volume 
(' 

Ouratian 
(minute:) 

Volume 
Cu.Ft. 

Volume 
(.W .Ft 

6,804 25,901 

11,901 

15,30" 
40 . 43.7 I: ;ß91t 55 18,71'r 

í0 ,I 3R0 115,:4 ' 21.11: 
GO 33.ó 120,839 

149,w4 
IRU 1.02 . . 154 .... _ 195 +. 1U:1:24 

. Required Storage Volume 

OFFSITE DRAINAGE AREA MAP 
1" = 200' 

DETENTION CALCULATION SUMMARY - 25 YEAR 

PROPOSED CONDITIONS 

Area = Ex.1 = 24.35 an 
C = 0.70 
To = 15 m' 
125 = 6.42 in/hr 
Quo = 96.7 cfs 

1 CONDITIONS 

Area = Ex.1 = 24.35 as 
C = 0.35 
Tc = 27 min 
125 = 4.81 in/hr 
Que = 41,0 cfs 

UNDETAINFD RFI FdRF 

Area = 7, 49, & 50 = 5.17 ac 
C = 0.35 
Tc=15m 

i 125 = 6.42 in 

025 = 11.6 cfs 

Area = 1 & 2 = 0.52 so 
C = 0.7 
Tc=15 min 

1 125 = 6.42 in 

Q25 = 2.3 cfs 

EXISTING CONDITIONS - 
UNDETAINED RELEASE _ 
41.0 - 11.6 - 2.3 = 27.1 cfs 

WSEL CALCULATION 

Assuming a free outfall and using the orifice 
sized for the 100yr storm, the WSEL & 
release rate can be determined by interpolation. 
Use 16.0 "0 Orifice Plate 
0 of orifice = 1.33' = 16.0" 
A = 1.39 sf 
Downstream HO = FL + 0/2= 

= 605.7 + 0.665 = 606.37 
25Yr WSEL = h + Downstream HG = 
Solve for Q & h by interpolation: 
Q = 0.61A 29h 
12.91 = 0.61(1.39) 2(32.2)(h) 
Q = 12.91 cfs 
h 3.73 
25Yr WSEL = 3.73 + 606.37 = 
25Yr WSEL = 610.09 

TOTAL DETENTION VOI UME UME REQUIRED LU 

V = 102,321 CF O 27.1 cfs 
25 YR WSEL = 609.18' 

TOTAL DETENTION VOLUME PROVIDED 

V = 154,724 CF 12.91 cfs 
25 YR WSEL = 610.09' 1F 
Vol 
54,724 

Provided 
> 

> 
102,321 
Voi RequCF ired ACTUAL RELEASE FROM POND 

As stated with the 100Yr Outfall 
calculations, the release rate was 
reduced less than the allowable 
release rate. By using interpolation, 
the release rate and pond volume for 
the 25Yr storm will be determined, 

MODIFIED RATIONAL METHOD DETENTION BASIN DESIGN 
PROJECT: 09002 LJ[SD Willow Springs MS. 

December 21, 2010 

Year Storm Event 

Drainage Area = 71.6 

Pun ofC'om:. -IC= 15 ,note; 
Alax,mum Outflow J ::ale -Q 129 cfs 

29.1 -748 

41.0- 11.6-23 

Durntion 
(minutia) 

Intensity 
.;-,. ..:: .... 

Depth 
(mares) 

Discharge 
.,:_,.'i:l 

Volute 
Cu. Ft. 

Duration 
(minutes) 

Outflow 
Valuate 

. , . _ .. 2n 
I 

ili 404 bt6 l'ì.'::1 45 "%,4,' c 166,032 
40 3.85 257 SR 2 I iv.'.Gt SS 118,407 

50 336 2.8U SO.R l'::.:=:.i 65 .I?: 127,235 

órl 3.W 45A I,'9:i ì5 ;%;i48 134,249 

12C I 152.379 

154,724 

- .,.... ,_ I 

DETENTION CALCULATION 

PROPOSED CONDITIONS 

Area = Ex.1 = 24.35 no 
C = 0.70 
Tc = 15 m 
I too= 7.52 inr 
Otoa = 128.2 cfs 

EXISTING CONDITIONS 

Arco = Ex.1 = 24.35 ac 
C = 0.35 
Tc = 27 min 
ITao= 5.94 in /hr 
0100 = 50.6 cfs 

o 200 400 

GRAPHIC SCALE 
1=200' 

DRAINAGE AREA CALCULATIONS 

DRAINAGE 
DRAINAGE t. 1,. 0,.. 

AREA No. 
AREA 

(Acres) 
C (min) (in /hr) (cfs) 

01 4.53 0.4 15 6.80 12.3 

02 0.78 0.9 15 6.80 4.8 

03 0.44 0.9 15 6.80 2.7 

DRAINAGE CRITERIA 

Offsite Drainage 
ox ' -Area Number 

e..=_Acres 

'--0100 (cfs) 

SUMMARY - 100 YEAR 

TOTAL DETENTION VOLUME REQUIRED 

V = 235,845 CF 
100 YR WOOL = 611.51 

Area = 7, 49, & 50 = 5.17 no 
C = 0.35 
Tc= 15 min 
Iton = 7.52 in/hr 
0100 = 13.6 cfs 

Area = 1 & 2 = 0.52 ac 
C = 0.7 
Tc = 15 min 
1Inn = 7.52 in/hr 
0,0, = 2.7 fe 

ALLOWABLE RELEASE FROM POND 

EXISTING CONDITIONS - 
UNDETAINED RELEASE = 
50.6 - 13.6 - 2,7 = 34.3 cfs 

ACTUAL RELEASE FROM POND 

In order to reduce possible 
impact to downstream properties, 
the runoff release from the pond 
will be reduced from 34.3 cfs to 
13.0 cfs in order to m 

a 
xim zed 

the available volume in the 
detention pond. 

ORIFICE SIZE CALCULATIONS 

Line 0 Headwater Calculation: 
0,0,0 = 13.0 cfs 
Outfall Pipe - 24" RCP 9 0.87% 
V = outfall velocity = 6.85 fps 
HW = headwater elev. = 607.74 
Orifice Size Calculation 
0 = 13.0 cfs 
Downstream HG = 607.74 
h = 100Yr WSEL - Downstream HG = 

= 611.51 - 607,74 = 3.77' 
Q = 0.61Ad2gh 
13.0 = 0.61(A)j2(32.2)(3.77) 
A = 1,39 sf 
0 of orifice = 1.33' = 16.0" 
Use 16.0 "0 Orifce 

TOTAL DETENTION VOLUME PROVIDED 

V = 235,845 CF O 611.51 
235,845 CF = 235,845 CF 
Vol Provided = Vol Required 

MODIFIED RATIONAL METHOD DETENTION BASIN DESIGN 
PROJECT: 94022 LESS Willow Springs 0.16. 

..l..r_ I, 2010 

Runoff Coefficient :'. - 

Time 

- -0 
a a., Outflow Rate 

mutes 

cfs 

9,750 

11,700 

13.650 

2VI,dí2 
217,728 

285,224 

Volume 235,845 cubic 

'35.845 

.32,597 
19 ?.352 

MISC. INFORMATION REVISION DATE DESCRIPTION 

NOTE: 

Prior to beginning any construction or construction 
staking, it shall be the Contractor's responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents. 

SITE BENCHMARK: 

Aluminum monument at northwest 
corner of school property 
Elev. = 619.09 

.. RLK ENGINEERING, INC. 
111 West Main 

Allen, Texas 75013 
(972) 359-1733 Off 
(972) 359-1833 Fax 

Texas Registration No, 579 

DRAINAGE CALCULATONS 
WILLOW SPRINGS MIDDLE SCHOOL 

CITY OF LUCAS, TEXAS 
DESIGNED BY: 

RLK Engineering 
TECH REVIEW: 

RLK 
DRAWING FILE. 

09002 STM CALCS.dwg 
DRAWING SCALE: 

NA 

DRAWN BY: 

RLK Engineering 
PEER REVIEW: 

RLK 
DRAWING DATE: 

10 -20-11 
PROTECT NUMBER: 

RLK: 09002 

SHEET: 

C 5 Qr15 

CONSULTANTS 
Civil Sc Survey 
RLK Engineering III West Main Street 
Allen Texas 75013 
(9721 359 -1733 
972 359 -1833 

Civil Athletics 
PBK 
14001 North Dallas Parkway, Suie 400 
Dallas, Texas 75240 
(972) 233 -1323 
(972) 233 -1373 

Landscape 
Environs Group III 5111stde Drive 
Lewisville, Texas 75057 
(972) 317 -0276 
972 436 -9715 

Structural 
Structural Engenuity, Inc. 
3010 L9J Freeway, Suite 15áO 
Delius, TX 75234 
972 247 -9250 
972 247 -9252 

MEP 

PBK 
14001 North Dallas Parkway, Suite 400 
Dallas, Texas 75240 
972 233 -1323 

(972) 233 -1373 

Food Service 
H. G. Rice and Company, Inc. 
2655 Villa Creek Drive, Suite 233 
Farmers Branch, Texas 75234 
(972) 245 -5300 
(972) 245 -5331 

Architecture 
Engineering 
Mimic 
Fatally Camay 

14001 N. Dallas Parkway 
Sude 400 

Dallas, Texas 75240 
Phons 972.233.1323 
Faxt 972 °233.1373 

PROJECT NO. 
DATE 10/20/10 
DRAWN 
CHECKED 
REVISIONS 

ISSUE FOR PRICING 
AND CONSTRUCTION 

C 5 
DRAINAGE t CALCULATIONS) 

I 

s_17¡f11 11.;11= 

Ara t R EASE FROM POND 

Runoff - 07 
Drainage Are A - 21.6 acres 

= 15 mmutra 
100 cfs 

(minutes) 
Depth 

(inches) 
Discharge 
QyCiA Cu Ft Cu. Ft. 

Storage 

Volume 
Cu. Ft 

93.0 

0.80 719 25 7,500 36,227 
9,000 

1.51 34,2 ' 82,011 55 16,500 65,511 

1.95 295 80.452 65 .19,500 

60 1.72 1.72 26.0 93,623 ' 75 

120 1.04 2 08 117 40,500 72.719 
0.77 2.31 11,6 125.738 195 58,500 67,338 

72719 
1.67 acre 

I 

I 

se 

5 Year Storm Evers 
Runoff Coeffici tC. (17 

Drainage Area A 4. 21 6 

Time of Concemndon - to - 15 

Mamas Outflow Ram - Q = 11.3 

acres 

era 

29I-745 

310-89-1.8 

(minutes) (inches/1r) (inches) Ft. 

Outflow Outflow Storage 

5 7.21 0.60 109,0 32,705 20 

10 5 82 0.97 88.0 52,799 25 8.505 44,294 

15 4.91 1.23 747 66,815 30 10,206 56,609 

20 4.28 1.43 64.7 77,656 35 65,749 

30 3.43 1.72 51.9 45 78042 
86,161 

9.09 91,741 
2.22 2.22 75 25,515 96324 

120 1.37 2.74 20.7 135 45,927 103,217 

103,217 cubic tcet 
2.37 acre-feet 

. 

= 

AI I OWABLE REI EASE FROM POND 

O 

25 
Runoff COeITicient C - 0.7 

A acres 

- 

Inflow Mow 

Cu. Ft. 

Storage 

Velma 
Cu. Ft 

5 9 2R . 7746 34,348 

10 7.55 1.26 114.2 68,494 25 9,653 
15 6.42 1,61 97:1 87,363 30 11,619 75,744 

20. 162 1.87 650 101,969 35 88,414 

2.27 
- 21,102 

3.00 
3.76 28.4 204,669 135 52,256 

180 1.41 423 213 230247 595 75,524 

Volume 154,724 culo 
3.55 acre -fest 

I)NDETAINED RFI EASE 

' 

100 Year Storm Event 
0.7 

Dmuuge Area -A. 31.6 acres 

of -IC- 15 

- Q 4. 13 0 

29.1 -745 

506 -12.5 -1 5 

Duration 
(minutes) 

Intensity 
(incheoRv) 

Depth 
(inches) 

Ldlow 
Discharge 

Q=CÌA 

Inflow 
Vahade 
Cu Ft 

Outflow 
Duration 
(minutes) 

Outflow 
Volume 
cL. Ft. 

Storage 

Volume 
Cu. Ft. 

5 1049 087 158.6 47,583. 20 7,800 39,783 

10 8.74 L46 132.1' 79189 25 69,539 
15 7.52 1.88 1117 102332 30 50,632 

20 6.78. 2.26 1015 129,016 35 109,366 

30 5.74 187 86.5 156,220 45 17,550 138,670 
4; 5.00 133 75.6 181,440 -- 55 21,490 159,990 
50 4.45 3.71 673 65 25,359 176,502 

CO 1 CO 4,00 60.5 75 29,250 189475 
120 262 5,24 396 135 52.650 232,574 

180 1.91 5.73 28.9 311,895 195 76,010 
3ái 7.16 6.96 17.5 378,847 375 146,230 
720 1173 8.80 11.1 479002 735 286,650 

Required Storage feet 
5.41 acre -feet 

irlifilms 

r Peg 
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0°23'11 "E 328.13' 

r-i 77 Line A 
36 x12 Wye 

0 +27 Let .4 -1 
Construct 5' 
Curb Inlet 
Top 613.7 
FL 609.7 

3.9cis \ 
1 +08 Line W. " 

0 +00 Lot A -1 
36 "x18" Wye 

0 +90 Line A 

6 "x12" Wye', 

See Offsite Drainage 
Plan Sheet For Detail 

Z 
m 

0 +00 Culvert B / 
Install TxDOT POET With / 
6:1 Slope de Safety Bars 
End 2-21" RCP Culverts / / 
FL 21" 609.7 / / / +00 Culvert C / tall loped -End Headwall 

1 Begin 18" RCP Culverts 
/ FL 18" 610.0 

0 A 
0 +00 Lat A 
Const. 4'x4" 

J 

hole 

0 +20 Lat A -2 
Construct 6' Curb 
W/ Dual Throat, 
Top 616.5 
FL 612.5 \ 1+01 Culvert C 

+50 Lin 

Install Sloped -End Headwai "6 "x12" Wyé 

Begin 18" RCP Culverts -srF53 Line -' 
FL 18" 610 -7 Fed 36" 

!Begin 24" 

s. 

..cfs 

L. v/ 
Q=1.9 cfs 0=1,7 cfs 
( 0,9006f) +(9730sf) 
8' R.D. 
FL 512.83 FL 512,83 

F 

0 +o0ì Line A 
Construct Sloped -End 
Headwall 
Begin RCP 
FL 607.5, 

Gone Line B 

/Construct Sloped -Led 
Headwall 
Begin 42" RCP 0 +00 Line C 

AFL 607.7 Construct Sloped -End Headwall 

Q=3.1 cfs 
(17,955sf) 
10" R.D. 
FL 612.67 

0 +94 Culvert B 

Install TxDOT PSET With 
6:1 Slope & Safety Bars 
Begin 2 -21" RCP Culverts 
FL 21" 610.2 

6 +69 Line 
00 Le 

30 'x18" 
0 +20 Lat A -3 
Con tract 6' Curia- 
kV/ Dual Throat, 
Top Top 616.5 
FL FL 6125 

11 +55 Line e 
142 "x12" Wye 

11+65 Line 6= 
10 +00 Lat B -1 
,42 "x18 Wye 

616.5 

Q =2.1 cfs 
(12,31Osf) 

FL 612.67 2 +04' Lin 

82 Line A 
2 Wxe-`I 

FL 12"m 611.50 

Q=0.1 fs 
(680sf)a 

FL 613.17 

Q=1.1 cfs 
(6,650sí) 

FL 612.83 

15' / 15" 
. (i -h 

FL 15 "= 511.65 O rata. 
2 +40 Line B 

42'x15" Wye 
Q=0.2 fs 
(1,070sf) 
4" R.O. -` 
FL 613.17 

/a O 3+13 Line 8 

1.zcf End 42" 

G 
o.scffs¡¡Begin 36" 

}J 
\6' ¡ L 

12 612.42 FL 15" =611.0 

12" 12" 

FL 12 "= 611.71 

.8±23 Li 
30 "xl2 

8 +40 Li 
0 +00 La 

-30' x18 
0 +20 Lat A -4 
Construct 6' Curb=--- 
W/ Dual Throat, 
Top 616.5 
FL 612.5 - 

I____5 +43 
End 30 
Begin 24 

8 +80 Line A 

24'x12" 

YP/í/12 

Mes 

0 +5 Line C 

Cons . 4' 4' 
Man ale. 
Conn et laid 
Drain Lin s. 

BASE BID: CATCH 
BASINS & DRAIN L NES 

2 +40 tee C 

Const. 4e'' 
ManhO -. 
Conne t Field 
Dram 

See Arch. Plans 
/For Continuation 

3 +10 Line B 
0 +00 Lat 8- 
42 "x18" Wye 

1 10 

p.5cfs 

FL 613.17 

\ 
Q=1.1 cfs 
(6,650sf) 

Q=0.8 cfs 
(4,690sf) 
6" R.D. ® FL 612.83 

FL 612.83 

,t7- 
2+ 
30 "x15" Wye u, 

3 +36 Line 6- - - 

2 +77 Line C/ 
30 "x12" Wye 

88 Line C 

27' RCP 

Q=0.5 £s 

(3,165sf) 

FL 613.0 

F.F. 618.50 

O bscrs 

36 "x15" Wye 

3 -F97 Line C 
20°02" Wye 

FL 612.83 

Ref. MEP Plans For 
Exact Size, Location, 
And Elevations Of 
Utilities At Buildings. 

1.ó5f5 

2 +91 Line 
Eá 30" 
Ream 27 

Q=1.3 cfs 
(7,710st) 

FL 612.83\ 

9 +62 Line A 
x12 

9 +94 Line A - 
:Con truct 6' Curb-°` - 
W/ Dual Throat, 
Top 616.6 
FL 612.6 

12" 12" 

Conn ct Ta M.H. 
FL 11 °a Bí1.43 

Connect To Downspouts With 
6" Pipe, 30" Below P.F. Typ. 

cfs 
(12,160sf) 
10" R.D. 
FL 612.67 

FL 12"m 611.85 

75 Line 
iionst. 4 
Manhole 

FL 12" 
= 611 8 

Q=0.7 cfs 
(3,790sf) 

/FL 613.0 

FL 12"= 612.41 

0=0.9 cfs 
(5,365sf) 
8" R.D. 

/FL 612.83 

Q=1.3 cfs / 
(7,71usf) 

®RCP 
Top 

2.3cfs FE-6 

4 +84 Line B 

x12 Wye 
1 +22 Line D -- 24 x16 Wye 

0 +b CB -3 
-Gees Na.-3R Ca 101 

lc Beoc nol 
1 +25 -Lis, 
End 24" 
Begin 21' 

5+00 Lino 
24 °x18' 7r -. 1-'- ._'.- . _. _ _" 

I 

#4 ALTENATEI 

c w 

I i 

I -- 
.{`-,- 
p, Ju-r-u,-- 

10 in eD I 

fil 

E d 21 

i'- 3+Or Line D - __ 
. _, - . 37 x18' Wye - . 

5.5cfs 

M 
65 +89 Line C 

End 21" Begin 18" 
5 +86 Line C 

21 "x12" Wye 

6 +82 Line C 
Install No.36 
Catch Basin 
Top 614.00 
FL 611.00 

21'-tfCP ". LINE- D 
FL 612.83 

Q=0.7 cfs 
(3,990sf) 

FL 613.0 \ 
6 +27 Line Bee 
(%F00 Line -D- 
30 "x18" Wve-- 

79 Line D 

24 "x18 
+áL L I 

-ase- Bide 
End dry Plug 

Line W' 

lac 6 +19 Line B= s 

© 0 +00 Lat B -4 
36 "518" Wye 

6 +22 Line 8 
End 36" 
Begin 30" 

.sofa 0 +5 Lat 8 -4 
-W. 3610 
-(- Teaffíc Be 

615.7 
12.7 

0 +00 Culvert A 
/Install TxDOT PSET With 
6:1 Slope & Safety Bars 
End 2 -21" RCP Culverts 
FL 21" 615.9 

t.4cfs U5 \., 
8 +08 Line B 
End 30" \ \ce 
Begin 21" 

L 
I l 
10+2?_ine B .7 0 +84 Culvert A 

/Install TOOT PSET With 
6:1 Slope & Safety Bars 
Begin 2 -21" RCP Culverts 
FL 21" 616.3 

5.2cfs 

.7 

Construct 5 
Curb Ole 
Top 616.5 
FL 612.5 

9 +79 Line B 

Const. 4'x4' Manhole 

8 +97 Line B 

21 "x12" Wye 

0 +27 Lat B -5 
Construct 5' 
Curb Inlet 
Top 616.5 
FL 612.5 

7 +86 Line B 

Wye 

8 +05 Line 6= 
0 +00 Lot B -5 
30"015" Wye 

C: 1006. Pg 57b 
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NOTE: 

Prior to beginning any construction or construction 
staking, it shall be the Contractors responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents. 

SITE BENCHMARK: 

Aluminum monument at northwest 
corner of school property 
Elev. = 619.09 

REVISION DATE DESCRIPTION 

Y332:78` 

.. . ...... we at.. RLK ENGINEERING, INC. 
I 1 1 West Main 

Allen, Texas 75013 
(972) 359 -1733 Off 
(972) 359-1833 Fax 

Texas Registration Na 579 

ROBERT B. MORSE 
® 

98295 2 

E9';v « 

Ill 

O 50 100 

III NB 11-1 
GRAPHIC SCALE 

1 " =50' 

CAUTION EXISTING UTILITIES II!! 
All existing utilities and underground facilities that are 
indicated and shown on these plans are approximate, 
and are based on as -built plans and /or from reference 
information. Actual utility locations may differ from 
the as -built plans based on field observations. All 
utilities shall be field verified and located prior to ony 
excavation or boring. It shall be the responsibility of 
the Contractor to verify both horizontally and vertically 
the location of such existing utilities prior to any 
construction. 

STORM SEWER NOTES: 

1. All materials and construction shall conform to the City of 
Lucas Standards and Specifications, except as noted herein 
and approved by the City. 

2. All storm sewer pipe 18" and larger shall be Class Ill RCP. 

All storm sewer pipe 15" and smeller shall be HOPE drainage 
pipe or approved equal, except where noted otherwise. 

3. Contractor shall be responsible for maintaining trench safety 
requirements in accordance with City Standards Texas State 
Law. and 054.4. Standards for all excavates in excess of 
five feet in depth. 

4. Concrete for inlets and drainage structures shell be 4200 
psi at 28 days. 

5. Construction shall begin at downstream end of project and 
continue upstream with pipe grooves facing upstream. 

6. Contractor shall protect all public utilities in the construction 
of this project. 

7. The location of all utilities indicated on these plans are taken 
from existing public records. The exact location and elevation 
of all public utilities must be determined by the Contractor. 
It shall be the duty of the Contractor to ascertain whether 
any additional facilities other than those shown on the plans 
may be present. 

8. If rock is 
n 

encountered in the trench, rock spoil shall not be 
used in the upper 1.5 feet of the trench. The upper 1.5 feet 
of the trench is to be backttlled only with quality topsoil. 

8. All trench backfill for storm sewer shall be compacted es 
required by City. 

10. Use 4' joints with beveled ends if radius of storm sewer is 
less than 100 feet. 

11. All HOPE storm pipe shall be installed per the manufacturer's 
specifications and recommendations. 

NOTES BY SYMBOL " O " 

O Const No. 36 
Catch Basin 
Top 614.0 FL 611.0 

OConst. No. 24 
Catch Basin 
Top 613.9 FL 611.9 

0 Const. No. 24 
Catch Basin 
Top 614.0 FL 612.0 

® Const. No. 36 
Catch Basin 
(Traffic Bearing) 
Top 616.0 FL 613.0 

O Const. No. 24 
Catch Basin 
Top 616.0 FL 614.0 

© Const. No. 24 
Catch Basin 
Top 616.5 FL 614.5 

Const. No. 24 
Catch Basin 
Top 616.9 FL 614.9 

DRAINAGE PLAN 

O Const. No. 24 
Catch Basin 
Top 616.3 FL 614.3 

OConst. No. 24 
Catch Basin 
Top 617.1 FL 6151 

90 Const. No. 24 
Catch Basin 
Top 616.6 FL 614.6 

11 0 +20 Lat. 8 -1 
Const. 5' Std. 
Curb Inlet 
Top 616.3 FL 612.3 

12 0 +29 Lat. B -2 
Const, 5' Std. 
Curb Inlet 
Top 616.2 FL 612.2 

Const. No. 24 
Catch Basin 
Top 615.5 FL 6135 

Const. No. 24 
Catch Basin 
Top 616.1 FL 614.1 
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Small Trees Along Fence Une ire Fence Chain Link Fence Wire Fence 

See Lift Station & 
Force Main Plans 
For Details 

3" 

0+00 Line A 
Connect To Prop. 
Lift Station 
'FL 6" in 599.30 i -® I. 

...p 

Dom -L[..i 
Install e 7 

z Connection 
111111111111111111111-111111111111111 

1 +33 Line A 
Const. Std. 4' 
Dia. Manhole 
FL 6" In 600.20 
FL 6" Out 600.10 

-- -6" (Private) 

Install: 
8" Water 

6 +06 Line A 
Const. Std. 4' Dia. 
Manhole 
FL 6" In 603.20 
FL 6" Out 603.10 

- 111:12) 

I II 

0 50 100 

1 -2" Valve 
1- Automatic Flush 
Valve ( #9400 Eclipse 
Or Approved Equal) 

ICI 'r Install: 
1-8"x8" Tee 
2-8% Valves 

Ins all. 
-8 "x6" Tee 

1 -6 Valve 
1 -Fire Hyd. 
1 -8" Valve 
2 -8" 45' Bends 

i 
GRAPHIC SCALE 

1".=50' 

Install: 
1-8"x6" Tee 

1 -6" Valve 
1 -Fire Hyd. 

X 

-g-X 
X X X X 

[note I: 
12 "x8" Tapping 
Sleeve & Valve 
100 Lin. F . By 
Bore Install: 

1 -8 "x6" Tee 
1 -6" Valve 
1 -Fire Hyd. 

Install: 
1- 8"x3" Tee 
1 -3° Valve 
1 -3" Meter & 
Vault With 
Backflow Prevent.. 
Per City Standards. 
2 -2" Meter 
(Irrigation) 

Install: 
8" Wate 

install: 
7- 8"x6" Tee 

Fin. Fir. 618.5. 

Fire Sprinkler Lines 
& Fire Department 
Connections Shall Be 
Sized, Designed, Routed, 
And Installed By State 
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CAUTION EXISTING UTILITIES ill, 
All existing utilities and underground facilities that are 
indicated and shown on these pions are approximate, 
and are based on es -built pions and /or from reference 
information. Actual utility locations may differ from 
the es -built plans based on field observations. All 
utilities shall be field verified and located prior to any 
excavation or boring. It shall be the responsibility of 
the Contractor to verify both horizontally and vertically 
the location of such existing utilities prior to any 
construction. 

FL 612.50 

Ref. MEP Plans For 
Exact Size, Location, 
And Elevations Of 
Utilities At Buildings. 
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MISC. INFORMATION 

NOTE: 

Prior to beginning any construction or construction 
staking, it shall be the Contractor's responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents. 
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WATER & SEWER NOTES 

1. All materials and construction shall conform to the City of Lucas 
Standards and Specifications, except as noted herein end approved 
by the City. 

2. Contractor shall be responsible for maintaining trench safety 
requirements in accordance with City Standards, Texas State Low, 
and O.S.H.A. Standards for all excavation in excess or five feet 
in depth. 

3. The location of all utilities located on these pions are taken from 
existing public records. The exact location and elevation of all 
public utilities must be determined by the Contractor. It shall 
be the duty of the Contractor to ascertain whether any additional 
facilities other than those shown on the plans may be present. 

4. It shall be the responsibility of the Contractor to protect all public 
utilities in the construction of this project. 

5. Any utility installed outside f an easement shall be installed by 
e plumber and inspected by Code Enforcement. 

6. Backfill for utility lines should be carefully placed so that the 
utility will be stable. Where utility lines cross the parking lot, the 
top 6" should be compacted similarly to the remainder of the lot. 
Utility ditches should be visually inspected during the excavation 
process to ensure that undesirable fill is not used. 

7. If rock is encountered in the trench, rock spoil shall 
n 
not be used 

in the upper 1.5 feet of the trench. The upper 1.5 feet of the 
trench is to be backfilled only with quality topsoil. 

8. All water mains shall be C -900 PVC. Domestic and fire water 
service lines shall be per City Building Code requirements. 

9. All ductile iron fittings shall be of the mechanical joint type or 
slip joint and shall be Class D, or Class 250 on sizes 12" and 
mailer in 

a 
accordance with A.W.W.A. Specification C- 110 -64 and 

C- 111 -64. 

10. All water and sanitary sewer mains shall comply with the City of 
Lucas Design Standards for minimum cover. 

11. Fire hydrants shelf! be placed 4 -7' from back of curb located as 
shown on the plans. 

12. Fire hydrants shall be City approved and color coded. 

13. All gate valves shall be City approved. 

14. All water and sanitary mains end services shall have a 10' min. 
lateral separation. 

15. Sanitary sewer manholes shall be constructed of cast -in -place 
concrete or precast concrete with cast iron frames and cover. 

16. Concrete blocking shall be provided on water loins at ell tees, 
fire hydrants, and bends per City oflucas standards. Payment 
for concrete blocking shall be subsidiary to pipe installation 
and shall be included in the bid price thereof. 

17. The slope for sanitary sewer laterals shall be 2 %, or 1/4" per foot, 
or greater. 

18. Type "H" Embedment shall be used for PVC water mains. 

19. All water meters end fire hydrants shall be protected by curb or 
bollard. 

20. Refer to Mechanical Plans for exact water and sewer service 
locations. 

21. Fire sprinkler line shall be sized and installed by e State Licensed 
Fire Sprinkler Contractor. 
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NOTES 

1. Stone shall be 3 to 5 inch diameter crushed rock or 
acceptable crashed Portland Cement Concrete. 

2. When necessary, vehicles shall be cleaned to remove 
sediment prior to entrance onto o public roadway. 
When washing is required, it shall be done on 
stabilized with crushed stone, with drainage flowing away 
from both the street and the stabilized entrance. All 
sediment shall be prevented from entering any storm 
drain, ditch, or watercourse using approved methods. 

3. The entrance shall maintained in a condition which 
will prevent tracking or flowing of sediment onto paved 
surfaces. This may require periodic top dressing with 
additional stone as conditions demand. All sediment 
spilled, dropped, washed, or tracked onto paved surfaces 
must be removed immediately. 

4. The entrance must be properly graded or incorporate e 

drainage swale to prevent runoff from leaving the 
construction site. 

5. Exact location of stabilized construction entrance shall 
be determined by contractor at time of construction. 
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EROSION CONTROI NOTES 

1. Erosion control devices shown on this plan shall be installed 
prior to the start of land disturbing activities on the project. 

2. All erosion control devices e to be installed in accordance 
with the approved pions and specifications for this project. 
Changes are to be approved before construction by the design 
Engineer and the City of Lucas. 

3. If the Erosion Control Plan as approved cannot control erosion 
and off -site sedimentation from the project the Erosion Control 
Plan will be required to be revised and /or additional erosion 
control devices will be required on site. 

4. Off -site soil borrow and spoil areas are considered as part 
of the project site, and must also comply with the erosion 
control requirements for this project. This includes the install- 
ation of IMPS to control offsite sedimentation and the estab- 
lishment of permanent ground cover on disturbed areas prior 
to final approval of the project. 

5. Inspections shall be made weekly and after rain storm events 
to insure that the devices are functioning properly. When 
sediment or mud has clogged the void spaces between stones 
or mud is being tracked onto a public roadway the aggregate 
pad most be washed down or replaced. Runoff from the 
wash down operation shall not be allowed to drain directly off 
site without first lowing through another BMP to control off 
site sedimentation. Periodic re- grading or the addition of 
new stone may be required to maintain the efficiency of the 
nstelle tion. 

6. Contractor shell be responsible for submittal of N.O.I., N.O.T. 
and any additional informs Lion required by the E.P.A. 
Contractor shall comply with all E.P.A. storm water pollution 
prevention requirements. 

7. Contractor shall control mud accumulation o all streets 
surrounding the project. No mud accumulation will be allowed 
in public streets. 

SILT FENCE 

1, Steel posts which support the silt fence shall be installed 
slight ght on a angle toward the anticipated runoff source. 

Posts must he embedded a minimum of one foot. 

2. The toe of the silt fence shall be trenched in with a spade 
or chanical trencher so that the downslope face of the 
trench is flat and perpendicular to the line of flow. Where 
fence cannot be trenched (e.g. pavement) weight fabric flap 
with washed gravel on uphill side to prevent flow under fence. 

3. The trench must be a 
o 

minimum f six inches deep and six 
inches wide to allow for the silt fence fabric to be laid in 
the ground and backfilled with compacted material. 

4. Silt fence should be securely fastened to each steel support 
post or to woven wire, which is n turn attached to the steel 
fence post. There shall be a six 

) 

inch double overlap, securely 
fastened where ends of fabric meet. 

5. Inspection shell be ede weekly er after each rainfall. 

Repair or replacement shall be mode promptly oe needed. 

6. Silt fence shall be removed when the site is completely 
stabilized so as not to block or impede storm flow or 
drainage. 

7. Accumulated silt shall be removed when it reaches o depth 
of six inches. The silt shall be disposed of in n approved 
site and in such e manner as to not contribute to additional 
siltation. 

Filter Fabric 
3' (91.4 cm Min. Width) 

Hackfill & Hand Tamp 
6" (10.2 ce)-I 

Flo 

2' 

90' 

SECTION A -A 

Embed Posts 18" 
(45.7 cm) min. or 

Anchor If In Rock 

4' (1.2 m) minimum steel or wood posts spaced at 6' (1.8 m) 
Softwood posts shall be 3" (7.6 cm) minimum 

diameter. a nominal 2"x4" posts (5.1 cm x 10.2 cm)mu 
hardwood posts shall have a minimum cress section 
of 1.5 "x1.5 "(3.8 cm x 3.8 cm). 
No steel posts are allowed in City R.O.W. 

r / Fasten fabric to tension reinforcement wire ¡ by hog (rigs, locking plastic ties, cord 
f et e maximum spacing of 2' (61 cm). 
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BLOCK AND GRAVEL PROTECTION 
Concrete blocks are to be placed on their sides in v single row around the perimeter of the inlet, 
with ends abutting. Opening in the blocks should face outward, not upward. Wire mesh shall then be 
placed over the outside fate of the blocks covering the holes. Filter stone shall then be piled against 
the wire mesh to the top of the blocks with the base of the stone being a minimum of 18 inches from 
the blocks. Periodically, when the stone filter becomes clogged, the stone must be removed and 
cleaned in a proper manner or replaced with new stone and piled bock against the wire mesh. 

Curb Inlet 
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DROP INLET PROTECTION 
Do not completely block off public 
inlets with erosion control. Leave the 

top 2' of the inlet opening clear. 

6" or 1 

FILTER STONE 

FLOW 1/2 

t" STONE 
RIP -RAP 

mite@ 
Silt Fence 

e" /, WOVEN WIRE 
6-MING 

PIPE INLET 

1/2 D 

SECTION 

RIP -RAP PIPE INLET PROTECTION 

9,A' " Palace 4" (10,0 ctrl) to 6" (15..2 cm) 
f fabric gainst the 

trench 
trench side. and 

2" (5. em() across bottom in 

Attach the woven fabric using in upstream direction. Minimum trench 

evenly spaced staples or locking size shall be 5" (15.2 cm) square 
plastic ties for wooden posts t Backtill and hand tamp. 

maximum pacing of 6 (15.2 cm). 
Use locking plastic ties or sewn 
vertical pockets for steel posts 
at same spacing. 

SILT FENCE 
N. T.5. 

Location Of Stabilized Construction Entrance 
To Be Determined At Time Of Construction. 

NOTE: 
Owner and Contractor to be responsible 
for submitting N.O.I. (Notice Of Intent) prior 
to beginning any construction. Owner and 
Contractor also to submit N.O.T. (Notice Of 
Termination). 
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T7]ß °g EROSION CONTROL PLAN 
NOTE: 

Prior to beginning any construction or construction 
staking, it shall be the Contractors responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents. 
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SANDBLASTING WASTE MANAGEMENT 

DESCRIPTION 

The objective of the management program is to minimize the potential of 
storm water quality degradation from sandblasting activities at construction 
sites. The key. issues in this program are prudent handling and storage of 
sandblast media, dust suppression, and proper collection and disposal of 
spent media. It is not the intent of this program to outline all of the 
worker safety issues pertinent to this practice. Safety issues should be 
addressed by construction safety programs as well as local, state, and 
and federal regulations utilized at sites in which Sandblasting waste is 
present. 

INSTALLATION /APPLICATION CRITERIA 

Since the media consists of fine abrasive granules, it can be easily 
transported by running water. Sandblasting activities typically create a 

significant dust problem which must be contained and collected to prevent 
off -site migration problem which most be contained and collected to 
to prevent off -site migration or fines. 

Operational Procedures 
Use only inert, non -degradable sandblast media. 
Use appropriate equipment for the job, do not over -blast. 
Wherever possible, blast in a downward direction. 
Install a wind sock or other wind direction instrument. 
Cease blasting activities in high winds or if wind direction could transport 
grit to drainage facilities. 
Install dust shielding around sandblasting areas. 
Collect and dispose of all spent sandblast grit, use dust containment 
fabrics and dust collection hoppers and barrels. 
Non- hazardous sandblast grit may be disposed in permitted construction 
debris landfills or permitted sanitary landfills. 
If sandblast media cannot be fully contained, construct sediment traps 

downstream from blasting area where appropriate. 
Use sand fencing where appropriate in areas where blast medio cannot be 
fully contained. 
If necessary, install misting equipment to remove sandblast grit from the 
air - prevent runoff from misting operations from entering drainage 
systems. 
Use vacuum grit collection systems where possible. 
Keep records of sandblasting materials, procedures, and weather conditions 
on a doily basis. 
Take all reasonable precautions to ensure that sandblasting grit is 
contained and kept away from drainage structures. 

Educational Issues 
Educate all on -site employees of potential dangers to humans and the 
environment from sandblast grit. 
Instruct all on -site employees of the potential hazardous nature of 
sandblast grit and possible symptoms of overexposure to sandblast grit. 
Instruct operators of sandblasting equipment on safety procedures and 
personal protection equipment. 
Instruct operators on proper procedures regarding storage, handling, and 
containment of sandblast grit. 
Instruct operators to recognize unfavorable weather conditions regarding 
sandblasting activities. 
Instruct operators and supervisors on current local, state, and federal 
regulations regarding fugitive dust and hazardous waste from sandblast 
grit. 
Have weekly meetings with operators to discuss and reinforce proper 
operational procedures. 
Establish a continuing education program to indoctrinate new employees. 

Material Handling Recommendations 
Sandblast media should always be stored under cover away from drainage 
structures. 
Ensure that stored media or grit is riot subject to transport by wind. 
Ensure that all sandblasting equipment as well as storage containers comply 
with local, state, and federal regulations. 

Refer to Hazardous Waste BMP pact sheet if sandblast grit is known or 
or suspected to contain hazardous components. 
Capture and treat runoff which comes into contact with sandblasting 
material or waste. 
Foreman and /or construction supervisor should monitor all sandblasting 
activities and safety procedures. 

Quality Assurance 

Educate, and if necessary, discipline workers who violate procedures. 
Take all reasonable precautions to ensure that sandblast grit is not 
transported off -site or into drainage facilities. 

Requirements 
Education and awareness program for all employees regarding control of 
sandblasting and potential dangers to humans and the environment. 
Operator and supervisor education program for those directly involved in 
sandblasting activities - instructions on material handling, proper equipment 
operation, personal protective equipment, fugitive dust control, record keeping 
and reporting. 
Proper sandblast equipment for the job. 
Site -specific fugitive dust control and containment equipment. 
Site- specific fugitive dust control procedure. 
Compliance by supervisors and workers. 

Costs 
Minimal cost for training and monitoring. 
Potential for significant cost for containment procedures on large jobs. 
Potential for significant costs associated with cleanup, correction and 
remediation if containment occurs. 

LIMITATIONS 

Site specific solutions to sandblasting problems may be required. 
Sandblasting operations on structures known to contain hazardous materials 
require special procedures not specifically outlined above including 
professional hazardous waste specialists. 
Where hazardous materials are known or suspected, a site assessment and 
remediation plan may be necessary. 

HAZARDOUS WASTE MANAGEMENT 
DESCRIPTION 
The hazardous waste management BMP addresses the problem of storm water 
polluted with hazardous waste through spills or other forms of contact. The 
objective of the Management Program is to minimize the potential of 
storm water contamination from common construction site hazardous wastes 
through appropriate recognition, handling, storage, and disposal practices. 

It is not the intent of this Management Program to supersede or replace normal 
site assessment and remediation procedures. Significant spills and /or 
contamination warrant immediate response by trained professionals. 
Suspected job -site contamination should be immediately reported to regulatory 
authorities and protective actions taken. The General Permit requires reporting 
of significant spills to the National Response Center (NRC) at (800)424 -8802. 

PRIMARY USE 
These management practices along with applicable OSHA and EPA guidelines 
should be incorporated at all construction sites which use or generate 
hazardous wastes. Many wastes such as fuel, oil, grease, fertilizer, and pesticide 
are present at most construction sites. 

INSTALLATION, APPLICATION AND DISPOSAL CRITERIA 
The hazardous waste management techniques presented here are based on 
proper recognition, handling, and disposal practices by construction workers 
and supervisors. Key elements of the management program are education, 
proper disposal practices, as well as provisions for safe storage and disposal. 
Following ore lists describing the targeted materials and recommended procedures: 

Targeted Hazardous Waste Materials 
Paints 
Solvents 
Stains 
Wood preservatives 
Cutting oils 
Greases 
Roofing tar 
Pesticides 
Fuel and lobe oils 
Lead based paints (Demolition) 

Storage Procedures 
Wherever possible, minimize use of hazardous materials. 
Minimize generation of hazardous wastes on the job -site. 
Segregate potentially hazardous waste from non -hazardous 
construction site debris. 
Designate a foreman or supervisor to oversee hazardous materials 
handling procedures. 
Keep liquid or semi -liquid hazardous waste in appropriate containers 
(closed drums or similar) and under cover. 
Store waste materials away from drainage ditches, swales, and catch basins. 
Use containment berms in fueling and maintenance areas and where the potential 
for spills is high. 
Ensure that adequate hazardous waste storage volume is available. 
Ensure that hazardous waste collection containers are conveniently located. 
Do not allow potentially hazardous waste materials to accumulate on the ground. 
Enforce hazardous waste handling and storage procedures. 
Clearly mark on all hazardous waste containers which materials ore acceptable for 
the container. 

Disposal Procedures 
Regularly schedule hazardous waste removal to minimize on -site storage. 
Use only reputable, licensed hazardous waste haulers. 

Education 
Instruct workers in identification of hazardous waste. 
Educate workers of potential dangers to humans and the environment from 
hazardous wastes. 
Instruct workers on safety procedures for common construction site hazardous wastes. 
Educate all workers on hazardous waste storage and disposal procedures. 
Have regular meetings to discuss and reinforce identification, handling and disposal 
procedures (incorporate in regular safety seminars). 
Establish a continuing education program to indoctrinate new employees. 

Quality Assurance 
Foreman and /or construction supervisor shall monitor on -site hazardous waste 
storage and disposal procedures. 
Educate, and if necessary, discipline workers who violate procedures. 
Ensure that the hazardous waste disposal contractor is reputable and licensed. 

Requirements 
Job -site waste handling and disposal education and awareness program. 
Commitment by management to implement hazardous waste management practices. 
Compliance by workers. 
Sufficient and appropriate hazardous waste storage containers. 
Timely removal of stored hazardous waste materials. 

Costs 
Possible modest cost impact for additional hazardous storage containers. 
Small cost impact for training and monitoring. 
Potential cost impact for hazardous waste collection and disposal by licensed hauler 
- actual cost depends on type of material and volume. 

LIMITATIONS 
This practice is not intended to address site -assessments and pre- existing 
contamination. 
Major contamination, large spills and other serious hazardous waste incidents 
require immediate response from specialists. 
Demolition activities and potential pre- existing materials, such as asbestos, 
are not addressed by this program. Site specific information on plans is necessary. 
Contaminated soils are not addressed. 
One part of a comprehensive construction site waste management program. 

SOLID WASTE MANAGEMENT 
DESCRIPTION 
Large volumes of solid waste are often generated at construction sites 
including: packaging, pallets, wood waste, concrete waste, soil, electrical 
wiring, cuttings, and a variety of other materials. The solid waste management 
practice lists techniques to minimize the potential of storm water 
contamination from solid waste through appropriate storage and disposal 
practices. 

PRIMARY USE 
These practices should be a part of oll construction practices. By limiting the 
trash and debris on site, storm water quality is improved along with reduced 
clean up requirements at the completion of the project. 

APPLICATIONS 
The solid waste management practice for construction sites is based on proper 
storage and disposal practices by construction workers and supervisors. Key 
elements of the program are education and modification of improper disposal 
habits. Cooperation and vigilance is required on the part of supervisors and 
workers to ensure that the recommendations and procedures are followed. 
Following are lists describing the targeted materials and recommended procedures: 

Targeted Solid Waste Materials 
Paper and cardboard containers 
Plastic packaging 
Styrofoam packing and forms 
Insulation materials (non- hazardous) 
Wood pallets 
Wood cuttings 
Pipe and electrical cuttings 
Concrete, brick, and mortar waste 
Shingle cuttings and waste 
Roofing tar 
Steel (cuttings, nails, rust residue) 
Gypsum board cuttings and waste 
Sheathing cuttings and waste 
Miscellaneous cutting and waste 
Food waste 
Demolition waste 

Storage Procedures 
Wherever possible, minimize production of solid waste materials. 
Designate a foreman or supervisor to oversee and enforce proper solid 
waste procedures. 
Instruct construction workers in proper solid waste procedures. 
Segregate potentially hazardous waste from non -hazardous 
construction site debris. 
Keep solid waste materials under cover in either a closed dumpster or 
other enclosed trash container that limits contact with rain and runoff. 
Store waste materials away from drainage ditches, swains and catch 
basins. 
Do not allow trash containers to overflow. 
Do not allow waste materials to accumulate on the ground. 
Prohibit littering by workers and visitors. 
Police site daily for litter and debris. 
Enforce solid waste handling and storage procedures. 

Disposal Procedures 
If feasible, segregate recyclable wastes from non -recyclable waste materials and 
dispose of properly. 
General construction debris may be hauled to a licensed construction debris landfill 
(typically less expensive than a sanitary landfill). 
Use waste facilities approved by local jurisdiction. 
Runoff which comes into contact with unprotected waste shall be directed into 
structural treatment such as silt fence to remove debris. 

Education 
Educate all workers on solid waste storage and disposal procedures. 
Instruct workers in identification of solid waste and hazardous waste. 
Have regular meetings to discuss and reinforce disposal procedures (incorporate in 

regular safety seminars). 
Clearly mark on all solid waste containers which materials are acceptable. 

Quality Control 
Foreman and /or construction supervisor shall monitor on -site solid waste storage 
and disposal procedures. 
Discipline workers who repeatedly violate procedures. 

Requirements 
Jobsite waste handling and disposal education and awareness program. 
Commitment by management to implement and enforce Solid Waste Management 
Program. 
Compliance by workers. 
Sufficient and appropriate waste storage containers. 
Timely removal of stored solid waste materials. 
Possible modest cost impact for additional waste storage containers. 
Small cost impact for training and monitoring. 
Minimal overall cost impact. 

LIMITATIONS 
Only addresses non -hazardous solid waste. 
One part of a comprehensive construction site management program. 

CONCRETE WASTE MANAGEMENT 
DESCRIPTION 
Concrete waste at construction sites comes in two forms; 1) excess fresh 
concrete mix including truck and equipment washing, and 2) concrete dust and 
concrete debris resulting from demolition and sawing. Both forms have the potential 
to impact water quality through storm water runoff contact with the waste. 

PRIMARY USE 
Concrete waste is present at most construction sites. This BMP should be 
utilized at sites in which concrete waste is present. 

APPLICATIONS 
A number of water quality parameters can be affected by introduction of 
concrete - especially fresh concrete. Concrete affects the pH of runoff, causing 
significant chemical changes in water bodies and harming aquatic life. 
Suspended solids in the form of both cement and aggregate dust are also 
Generated from both fresh and demolished concrete waste: 

Current Unacceptable Waste Concrete Disposal Practices 
Dumping in vacant areas on the job -site. 
Illicit dumping off- jobsite. 
Dumping into ditches or drainage facilities. 

Recommended Disposal Practices 
Avoid unacceptable dumping practices listed above. 
Develop predetermined, safe concrete disposal areas. 
Provide a washout area with a minimum of E cubic feet of containment 
area volume for every 10 cubic yards of concrete poured. 
Never dump waste concrete illicitly or without property owners 
knowledge and consent. 
Treat runoff from storage area through the use of structural controls 
as required. 

Education 
Drivers and equipment operators should be instructed on proper 
disposal and equipment washing practices (see above). 
Supervisors must be made aware of the potential environmental 
consequences of improperly handling concrete waste. 

Enforcement 
The construction site manager or foreman must ensure that employees 
and pre -mix companies follow proper procedures for concrete 
disposal and equipment washing. 
Employees violating disposal or equipment cleaning directives must 
be reeducated or disciplined if necessary. 

Demolition Practices 
Monitor weather and wind direction to ensure concrete dust is not entering 
drainage structures and surface waters. 
Where appropriate, construct sediment traps or other types of 
sediment detention devices downstream of demolition activities. 

Requirements 
Use predetermined disposal for waste concrete. 
Prohibit dumping waste concrete anywhere but predetermined areas. 
Assign predetermined truck and equipment washing areas. 
Educate drivers and operators on proper disposal and equipment cleaning 
procedures. 

Costs 
Minimal cost impact for training and monitoring. 
Concrete disposal cost depends on availability and distance to suitable disposal 
areas. 
Additional costs involved in equipment washing could be significant. 

LIMITATIONS 
This concrete waste management program ìs one part of a comprehensive 
construction site management program. 

MISC. INFORMATION REVISION DATE DESCRIPTION 

NOTE: 

Prior to beginning any construction or construction 
staking, it shall be the Contractor's responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents, 
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MOUNT W/ CORROSION RESISTANT 
STOVE BOLT (DEFORM THREADS 
AFTER INSTALLATION) 

TYPICAL ALUMINUM 
SIGN 

GALVANIZED STEEL POST 

(TYP.) 

2500 PSI 
CONCRETE 

PROPOSED 
PAVEMENT 

TYPICAL SIGNAGE MOUNTING DETAIL 
N.T.S. 

z 
á 

J 

L J 
SECTION PLAN. 

CATCH BASIN No. 24 FEATURES: 

4 CAST IRON FRAME /GRATE VFG 24 "x24" 
2. 4000 PSI CONCRETE 
3. GRADE 60 #3 REBAR 8" O.C.E.W. 
4. ACCOMMODATES 18" I.D. OR 

SMALLER PIPE 

5. 2 OR 3 WAY THIN WALL K.O.'S 

CATCH BASIN No. 24 
N.T.S. 

AMERICAN INDUSTRIAL PRE CAST 
CATCH BASIN No. 24 
OR APPROVED EQUAL 

VERTICAL SAWCUT 
3/8 WIDE MIN. 

TOP 1/4" NO 
SEALING COMPOUND 

T= PAVEMENT THICKNESS 

POLYURETHANE 
JOINT SEALING COMPOUND 

No. 3 BARS ON 
18" CTRS. EA. WAY 

LAP BARS 30 DIA. & GE 

CONSTRUCTION JOINT 
N.T.S. 

NOTES: 

COLORS: 

LETTERS AND BORDER GREEN 
SYMBOL ON BLUE BACKGROUND 
SIGN BACKGROUND WHITE 

1. SPACING BETWEEN LETTERS, COLORS, AND PROCESSES SHALL 
CONFORM STANDARD HIGHWAY AND SIGN DESIGNS FOR TEXAS. 

2. INSTALL WHERE INDICATED ON PLANS. 

TYPICAL SIGNAGE DETAIL 

TYPE I 

N.T.S. 

TC - 
GUTTER TRANS. CURB 

FROM 6" TO 0" 
6' 

6" Curb 

NOTES: 

COLORS: 

LETTERS AND BORDER GREEN 
SYMBOL ON BLUE BACKGROUND 
SIGN BACKGROUND WHITE 

1. SPACING BETWEEN LETTERS, COLORS, AND PROCESSES SHALL 
CONFORM STANDARD HIGHWAY AND SIGN DESIGNS FOR TEXAS. 

2. INSTALL WHERE INDICATED ON PLANS. 

3. VAN -ACCESSIBLE SIGNAGE ON VAN SPACES ONLY. 

TYPICAL SIGNAGE DETAIL 

TYPE II 

PROP. SIDEWALK 

_75:} 

VARIES 

48" Min 
(20' Min. in 

Drop Off Ares) 

6".7Cu b 

ÏC 
GUTTER 

4' 6' 

12:1 

HANDICAP RAMP DETAILS 
N.T.S. 

THIS DETAIL APPLIES TO PRIVATE PROPERTY ONLY. 
REF. CITY DETAILS FOR HC RAMPS WITHIN CITY R.O.W. 

NOTE: 
DOWELS AND REINFORCING BARS SHALL 
BE SUPPORTED BY AN APPROVED DEVICE. 

24" NO. 5 SMOOTH DOWEL 

16" DOWEL COATING 

2" MIN. L- POLYURETHANE JOINT 
SEALING COMPOUND 

3/4" 1" 1 1/4" MIN. CLEARANCE 

BITUMINOUS EXPANSION 
JOINT MATERIAL 

DOWEL SLEEVE (CLOSED END) 
TO FIT DOWEL AND BE 
SECURED TO BE INSTALLED 
2' C C 

o. 3 BARS ON 18" CTRS. EA. WAY 

EXPANSION JOINT 

N.T.S. 

DETECTABLE WARNING 
SURFACE (TRUNCATED 
DOMES) PER ADA 
STANDARDS. DOMES 
SHALL BE INTEGRAL 
CONTRASTING COLOR PER 
ADA STANDARDS. COLOR 
SHALL BE PER CITY 
STANDARDS & /OR 
OWNER. ALL BARRIER 
FREE RAMPS SHALL MEET 
LATEST ADA es CITY 
STANDARDS. ADA & CITY 
STANDARDS MAY 
SUPERSEDE THESE 
DETAILS. 

EXPANSION 
JOINT FILLER 

REF. SIGN DETAIL 

SEE PLAN 5-0" SEE PLAN 

9' -0" (VAN) 

6" STRIPES 

HANDICAP SYMBOL 
SEE DETAIL 
CENTER IN PARKING 
SPACE (TYP) 

HANDICAP STRIPING DETAIL 
N. T.S. 

3600 PSI CONC. PVM T. 

WITH MIN. CEMENT CONTENT OF 520 LBS /C.Y. 
AND AN AIR CONTENT BETWEEN 4 & 6 PERCENT 

3 /8 "R 

1:3 BATTER 

1 1/2"R 

"T" = PAVEMENT THICKNESS 
REFER TO PAVING PLAN 

ASPHALT 
PAVEMENT 

BARS EQUAL SIZE OF BARS 
SPECIFIED IN PAVEMENT 
REINFORCEMENT 

PAVEMENT BAR 

STREET HEADER 
N.T.S. 

VERTICAL SAWCUT 
3/8" WIDE MIN. 

TOP 1/4" NO 
SEALING COMPOUND 

POLYURETHANE 
JOINT SEALING COMPOUND 

1/2"1_11 

BARS "ON 
18' CTRS. EA. WAY 

MAXIMUM SPACING IS 15' CTRS. (TYP.) 
T= PAVEMENT THICKNESS 

SAWED DUMMY (CONTROL) JOINT 
N. T.S. 

No. 3 BARS W 18" CTRS. 

UNLESS NOTED OTHERWISE 

NOTE 

REFER TO GEOTECHNICAL EXPLORATION 
FOR FILL COMPACTION REQUIREMENTS, 
PAVEMENT INSTALLATION, AND ALL 
EARTHWORK OPERATIONS. 

SUBGRADE COMPACTED TO BETWEEN 
95% AND 100% STANDARD PROCTOR 
(ASTM D -698) AT A MOISTURE CONTENT 
BETWEEN 3% AND +3% OF OPTIMUM. 

CONCRETE PAVEMENT SECTION 
N.T.S. 

VARIES 

SEE PLAN 
3000 PSI CONC. REINF. WITH 

No. 3 BARS W18" CTRS. 

6" TYP. 

SUBGRADE COMPACTED TO BETWEEN 
95% AND 100% STANDARD PROCTOR 
(ASTM D -698) AT A MOISTURE CONTENT 
BETWEEN 3% AND +3% OF OPTIMUM. 

SITE SIDEWALK DETAIL 
N.T.S. 

Grades Adjacent to Flume Shall 
be Flush fo Allow Positive 
Drainage into Flume. 

4 0" 

14- Bars 

12" 

NSubgrade Comoacted 
to 95% Std. Proctor 

fo Sors ®18" D.C. 

4" 3000 psi CONC. FLUME 

LOW FLOW FLUME 
N.T.S. 

CI 

3 "R 

BLUE PAINT WHITE PAINT 
(TYP.) (TYP.) 

S. 

1 1 /2'-I 
l' -6" l' E" 

CL OF PARKING SPACE 

HANDICAP SYMBOL DETAIL 
N.T.S. 

6' IMPACT PARKING CURB 
MANUFACTURED BY UNIVERSAL FOREST PRODUCTS 
PAINTED TRAFFIC YELLOW 

Spq 

SAMPLING POINT 

ACCESS PLATE 

SPECIFY DEPTH OF BURY 

CONTROLLER 

AUTOMATIC DRAIN 

AUTOMATIC VALVE 

0 RING CONNECTOR 

2" MIP X COMPRESSION 
ADAPTER * j. 

* = BY OTHERS 

1.0' 0 PAVEMENT EDGE 
3.0' 0 FENCE OR WALL 

(EDGE OF PAVEMENT 
{(FACE OF CURB OR 

FACE OF WALL 

1. PROVIDE ONE 6' IMPACT PARKING CURB PER 
PARKING SPACE 2 FEET FROM BACK OF CURB 
AT LOCATIONS INDICATED ON THE PAVING PLAN. 

2. THE PRECAST CONCRETE SAFETY CURB SHALL BE 
ATTACHED SECURELY TO THE CONCRETE PAVEMENT 
WITH EPDXY ADHESIVE AS PER THE SPECIFICATIONS. 

PRECAST CONCRETE WHEELSTOP 
N.T.S. 

UV RESISTANT BOX 
WITH LOCK LID 

GROUND LINE 

`2" SUPPLY PIPE 

\ CONNECTION TO MAIN 

CURB STOP VALVE ` 1" CLEAN ROCK * 

NOTES: 
AUTOMATIC FLUSHING DEVICE SHALL HAVE A 2" BRASS FIP INLET, LEADING VERTICALLY INTO A 2" AUTOMATIC 
SOLENOID VALVE. AUTOMATIC SOLENOID VALVE SHALL HAVE INTERNAL, SELF CLEANING DEBRIS SCREEN, AND HAVE 
A 220 PSI RATING. EACH UNIT SHALL BE FURNISHED WITH A STAND ALONE VALVE CONTROLLER. VALVE 
CONTROLLER WILL NOT REQUIRE A SECOND HAND HELD DEVICE FOR PROGRAMMING, MUST HAVE A MINIMUM OF 9 
POSSIBLE FLUSHING CYCLES PER DAY, SHALL BE SUBMERSIBLE TO 12 FEET, OPERATE WITH A 9 VOLT BATTERY 
AND HAVE A DOUBLE VALVE, ALL BRASS SAMPLING POINT. REMOVAL OF THE 2" SOLENOID VALVE SHALL BE 
POSSIBLE VIA AN O RING CONNECTOR LOCATED UNDER THE VALVE AFTER REMOVAL OF THE STAINLESS STEEL 
ACCESS PLATE. UNDERGROUND PARTS SHALL BE HOUSED IN A PVC ENCLOSURE AND EACH UNIT SHALL BE 
SELF DRAINING, NON FREEZING. ALL ABOVE GROUND COMPONENTS SHALL BE CONTAINED WITHIN A UV RESISTANT 
LOCKING DOMED COVER, AS MANUFACTURED BY KUPFERLY FOUNDRY COMPANY. MODEL #9400 ST. LOUIS, MO. 
1- 800 - 231 -3990, OR APPROVED EQUAL. 

FLUSH WATERLINES FREE OF DEBRIS BEFORE INSTALLATION 

AUTOMATIC FLUSHING DEVICE 

ECLIPSE #9400 
N.T.S. 

NOTE: 
CITY DETAILS TAKE PRECEDENCE 
IN CITY R.O.W. 
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Prior to beginning any construction or construction 
staking, it shall be the Contractor's responsibility 
to contact the civil engineer to insure that all 
parties are in possession of the most current set 
of construction documents. 
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