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18.88 RUii 
22•? 

d=l,91FT d=2,8SFT d=2, 19FT d=2,3JFT 

50.88 RIJH Y:J.HFPS Y=3.28FPS Y=J.43FPS Y=J.57FPS 

H='I 
11=373. JJCFS 11=447, 58CFS Q=530.41CFS Q=622. 28CFS (\! 

.845 RUN 
S=? 

d=l,92Fi d•2.96FT d=Z.28FT d=2,34FT r--

,11891 RUH V=3, ISFPS V=J.29FPS Y=J.4.FPS Y:j,58Ff>S 

STAPT d=' 
11=378. 36CFS Q•45J,21CFS Q=536,67CFS Q=629. II CFS 

0 
1,88 RUH 

IHCREIIEHT=? d=l,93FT d=2, 87FT d=2,21FT d=2,35FT 0 

.81 · RUH Y=3, 16FPS Y=J.38FPS Y=3, 45FPS Y=l,59FPS 

INC. HO.=? Q:383. 43CFS 11=458, 88CFS Q::542, 97CFS Q=636. 87CFS 

85.88 RUii 
d=!.88FT d=I, 94FT d=2.88FT d=2.22FT d=2,36FT 

Y=3.82FPS Y=J, 17FPS Y=J,JIFPS Y=J.46FPS Y=3,59FPS 

0=320. 78CFS Q=388. S4CFS 1=464, 59CFS 0=549. JI CFS 0=643, 07CFS 

d=l,81FT d=!,951'T d=2.89FT d=2.23FT d=Z.37FT 

Y=l, 83FPS Y=J, 18FPS Y=3,32FPS Y=3,47FPS Y=3,60FPS 

11=325. 35CFS 
Q=J93.69CFS Q=478, 3SCFS 11=555, 71CFS Q:650. t3CFS 

d=l,82FT d=l,%FT d=2. 18FT d=2,24FT d=2,38FT 

Y=3,84FPS Y=3, 19FPS Y=3,33FPS IO·f'- Y=3.48FPS Y=3,61FPS 

Q=329, 97CFS 0=398, 89CFS Q=476, 16CFS 0=562, I SCFS 0=657, 23CFS 

d=l,83FT d=t,97FT d=2. IIFT d=2,2SFT d=2,39FT 

Y=J.85FPS Y=J,29FPS Y=3,34FPS Y=J,49FPS Y=J,62FPS 

Q=334. 62CFS 0=404. tJCFS 0=482. 00CFS Q=568, 63CFS Q=664. 38CFS 

d=l.84FT d=I, 981"T d=2, 12FT d=2.26FT d=2,40FT 

Y=J,86FPS 2.'{~- Y=3,21FPS Y=3.35FPS Y=3.50FPS Y=3.63FPS 

11=33<J. 32CFS 1=409. 4 !CFS 0=487. 98CFS Q=575.16CFS Q:671, 57CFS 

d=t.85FT d=I. 99FT d=2. IJFT d=Z, 27FT d=2,4ll"T 

Y=l.87FPS Y=3,22FPS Y=3.36FPS Y=3.SlfPS V:J,64FPS 

Q=344,05CFS Q=414. 73CFS 11=493,83CFS 0=58 I , 7 4CFS Q=6 78, 82CFS 

d=l.86FT d=2,00FT d=2.14FT d=Z.28FT d=Z.42FT 

Y=3,88FPS Y=j.23FPS Y=3,38FPS Y=J.SZFPS V=3.65FPS 

11=348. 83CFS Q=420. I 0CFS 0=499. 82CFS 11=588. 37CFS Q=686. I ICFS 

d=I ,87FT d=Z,IIFT d=Z. ISFT d:2,29FT d=2,43FT 

Y=J. lllFPS Y=3,24FPS Y=3.39FPS V=3. 53FPS Y=3.66FPS 

11::JSJ.Gsm; Q=425. SICFS 0=595. 8SCFS 0=595. 04CFS 0=693. 46CFS 



.:_:~: D_I:D()LGL)N IA 
WASTE MANAGEMENT S lVICES 

By IHfC,, Date t/2o/~4 Subject Roc.t'(B~"1o+ Cl2E.EIC. 
Chkd. ey.J ;,,1 OateSi;. t'-' I/E£.TAc.. ('l.·:-,.,,re).( > J"ActsoN\/llJ..1!; At:. 

a=l,44Fi 
Y=3.67FPS d=2,57FT 
Q=788, 85CFS V=J.88FPS 

Q=88 I • 45CFS 
d=2,45FT 
Y=3,68FPS d=2.58FT 
Q=788. Z'JCFS V=3.81FPS 

Q=88'J, 54CFS 

d=Z,46FT 
Y=3.6'JFPS d=2.59FT 
Q:715, 78CFS Y=3.82FPS 

11=817,69CFS 
d=2.47FT 
Y=3.78FPS d=2.68FT 
~-:;;. :;er~ Y=3.83FPS 

Q=825. 88CFS 
~=2.41'.FT 
V=3. 71FPS d=2.61FT 
Q=739. 91CFS Y=l.84FPS 

Q=834.12CFS 
d=2,49FT 
V=J.nl=PS d=2.62FT 
Q=738.~CFS 11=3,8SFPS 10'0'/'l. 

Q=842.4ICFS 
d=2,58FT 
Y=3.73FPS Sc'/ll d=2.63FT 
Q:746, 24CFS Y=J,86FPS 

11=858, 76CFS 
d=2,5IFT 
Y=l, 74FPS , d=2,64FT 
11=753, 'J7CFS Y=J,87FPS 

11=859, I 6CFS 
d=2,52FT 
Y=J.75FPS "ORE d ? 
Q:761, 76CFS RUH 

CHAHGED ? 
ci,.,.~FT RUH 
Y=3.76FFS FIHISII 
Q=769,60CFS 

d=2,54FT 
Y=J.nFPS 
ll=n7,49CFS 

d=2,55FT 
Y=J,78FPS 
11=78S. 43Cl'S 

d=2,56FT 
Y=J,79FPS 
11=793, 42CFS 

Sheet No . .1.e._ot ~ 
Proj. No. 04/4o f Z. 

rr·, 

0 

0 



D~JPOWNIA 
CONSULTING ENGINEERS, t .. ~-

By t?-f t Date Oz{l 1t~4 Subject 

Chkd. By~Date s/(4/?f: w-r ':/OIL 
\/ !;;(TAC Sheet No . ..L of~ 

Cocv'lj tlltJQ fii.L171/J &,AL \(,51..1. Proj. No. Bj(qq L 

1) tSflNU·1l: X>IL 'qK..(jJ.J' l-l'-/vtl.b~IL (t.A-!,51(-1(A-1t.liJ ID Di:m.:.rn,i..1~ 

• OJ ·· ( .5ocL Gii...oER"vA m,-, ;iiz~1(.E;, :ffer-. 7) 

z_)_ 1l ~IIIJI: Q A,,JI) + D'J Sc:S TKWJ71J.U/l-· ;,, .. Yt.~oA... 

0 

0 



n~OONIA 
CONSULTING ENGINEERS, ti,.,,,. 

ev'f<PC. Date C6(07/e,1 Subject VERT'Ac Sheet No . ....L of .lQ_ 
Chkd~ B~Date si1tia4 lt'D-YE!:.e..(cu t!:l1 f6NQ f'Y!f.Db-:q ..WAL'f-11~ Proj. No. 84/,0/1-· 

•o.ooo •· 

,0000 

10.000 

1.000 

i 4.000 
I 
,.ooo .. 

2,000-

1,000 

100 

100 

Win:(.JJftO l\t1:A ~ AicA I ~ A~~ 1. = 7 01) ~JI O O S / 0 ~~ ( Kt:J=, z.) 
( .S~ F•<11t.~ I ) 

C ESTIMATING Tc FROM LENGTH$ ANO SLOPES: 
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(ol Nomoqroph ( scs Guide l 

L • length of longest water -
course ,n feet · 

H : difference in elevation ,n feet 
between outlet pc,nt and Clivide 

10 )Sctut,o,, may t:;e mode by equor,cr: 
from Colifcrn,o Culverts 
Prcctice ,Coliforn,o Highways 
end Public Works, September 
1942 

(
ll.9Ll )0.31, T. -H--

T = Tc ,n hours 
L : length ol longest wotercourse 

,n miles 
M • elevation differ-ence in feet 

F~gure III. 2. 4 
Time of Channel Flow 

L..,. ' 

C 
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TABLE III.2.l 

SOIL DESCRIPTIONS 

Amy-Urban land complex 

Leadvale-Urban land complex 

Linku gravelly fine sandy loam 

Linku-Urban land complex 

Mountain?lurg stony fine 
sandy loam 

Orban land - properties too 
variable to estimate-onsite 
investigations required 

0>·· 

Unified.ML 

Unified ML 

Unified ML 

Unified ML 

Unified ML 

* Prom Soil Survey of Pulaski County, Arkansas 
Compiled by United Stated Department of Agriculture 
Soil Conservation Service 

6 6,:.J..() .. 
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~--.; 
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Thua 

Pe • P - ra.,= P - 0.2S (Eq,. 2-4) 

where P is the total. storm ra1nrall in inches. Su.bstitutiJ:lg equation 2-4 
in equation 2-2, Q• -4'•-r, lil .. ~0 4 

,.; . _ {P. - o.2s}2 ,!;_ ~i~+•lt · (F.q. 2_,) 
Q - P+ O.SS s =s p..f-tt~ 4~c.:H..,. 

Potential. abstraction S is re o the soil and cover conditions or a 
watershed. The runorr curve number, :which is also' relate4 to soil. and 
cover conditions, is related to potential abstraction S by 

CH_ 1 1000 (!'4. 2-6) - S+ lO .... --
i f1'Clll which '.1\ 

i 
S = 1•~ - lO 

1000 '7 

: '6 -10 {Eq,. 2-7) c, , 
~ ,-.-s 0 

,4 The solution to equation 2-, is shown in table 2;.1 for a 'range or CN's 
and total rainfall amounts • ., 

v Table 2-1.--Runorr depth in ~cbes tor selected CN•s and ninf'all-amounts 
.1- - ~ 

' 
llair&taU . (iuc:.b.es) .. 

!I ~ 6o 65 TO T5 90 

·1 I.$ 
0.08 , l..O 0 0 0 · . 0.03 O,lT 0.32 .79 

1.2 a 0 0.03 0.01 0.15 .0.28 o.116 ,99 
1.11 0 0.02 0.06 0.13 0.211 0.39 0.61 1.18 
1.6 0.01 o.o, 0.11 0.20 0.311 0.52 0.76 1.38 
1.8 0.03 0..09 O.l.T 0.29 a.lili 0,65 0.93 1,58 

! 2.0 o.o& 0.14 o.21i 0.38 0.56 o.80 · l,09 l,48 l,TT 
~ 2,5 O,lT 0.30 o.'46 0.65 0.89 1.18 l,53 l,96 2,2T 
~ 3,0 0.33 0.51 0,72 0.96 1.25 l,59 1,98 2.45 2,78 

i..o 0.76 l.,03 l..33 1.67 2,04 2.46 2.92 3,43 3,TT .. ,.o l,30 l,65 2.04 2,45 2,89 3.37 3,88 4,42 4,76 

6.o 1.92 2.35. 2.80 3,28 3,78 li.31 ii.a, 5,41 5,76 
T.O 2.60 3,10 3;62 4,15 4,69 5.26 5,82 6.41 6. T6 
8.o 3,33 3,90 4,'47 5,04 5.62 6.22 6.81 7,40 7,76 
9,0 4.10 4,72 5,34 5,95 6.57 7,19 7,79 8.40 8,76' 

.:: 10.0. li.90 5.57 6.23 ti,88 T,52 8.16 8.78 9,40 9,76 

- - ll.O 5,72 6.44 7,13 T,82 8.48 9,14 9,TT 10,39 10,T6 , 12.0 6.56 7,32 .a.o, 8,76 9.45 10 .• 12 10..:;"6 ll,39 ll.76 ., 
0 J./ 're obtai.a. runo:tt depths tor Cl'• and other r~&ll. amounts not 

■hovn 1A thi■ table, uae AD. arithmetic interpol&tioii. 
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XEQ ·YOL • 
H=? 

.S RUH 

I, RUN 
AREA 1=? S,F, 

NEXT AREA=? 

VOL= Z. CY 
!:VOL= 2, CY 
II=? 

388, RUH 

2. iWH 
HEXT AREA=? 

3,880. RUN 
YGL= 185. CY 
tVOL= 18i. CY 
ff:? . 

2. RUii 
HEXi APEA=' 

~.see. RUH 
VOL= 344. C'i 
t%L= 450. CV 
H=? 

I, RUH 
IIEXT ~REA=' 
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1. RUH 
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1, RUH 
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1,888. RUH 
VOL= I 14, CY 
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I, RUH 
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380, RUH 
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YOL= 175. CY 
t't'OL= 175. CY 
H=? 

1, RUN 
NEXT AREA=? 
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XEQ "VOL" 
H=? 

2. RUH 
AREli I=? S.F, 

36,188, . RUH 
NEXT AREA=? 

22,008. RUli 
VOL= 2,139, CY 
!:VOL= 2,138. CY 
H=? 

2, · RUH 
NEXT AREA=? 
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VOL= 1,521, CY-
!:VOL= 3,651, CY 
H=? 

I, RUH 
HEXT AREA=? 

7,590. RUii 
VOL= 476, CY 
!:VOL= 4,128, CY 
fl:? 

1. RUN 
NEXT AREA=? 
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VOL= l79. CY 
!:VOL= 4,387. CY 
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1. RUii 
HEXT AREA=? 
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I. RUH 
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H=? . 

2.7B•o 0 0 
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27'l ·O o-t.Ho-7~ 13,40'0 
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tvOL= 2,588. CY 

t-o H=? 
,.,--

2.&o-o ~-io =,6,~ 
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~-0 II=? 

2.e:4•0 .., ,?,e, 4).~ 
1. RUH 
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~- e,'\ ;,'o,'t iJJ 
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I!.-'( H=? 

= RUH 
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,6 RUH 
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MATERIAL TYPE 

Silty Clay 

Clayey Silt 

Sandy Clay 

Sandy Silt 

Silty Sand 

~a thered Rock 

Onwea thered Rock 

MATERIAL TYPE 

Silty Cl.ay 

Sandy Silt 

Shale 

Table IV. 2. l 

COEFFICIENT OF PERMEA.BLITY (cm£'.'.sec) 

--5.85 X 10-• 

1.18 X 10-5 

l.16 X 10-5 

2.18 X 10-5 

2.00 x·10-s 

4.00 X l.o-•. 

l. 7l X 1.0-7 

Table IV.2.2· 

COEFFICIENT OF PERMEABILITY (cm/sec) 
HORIZONTAL VERTICAL 

4.5 X lo-• 

l..2 X 10- 5 

2.0.X 10-7 

6 _.1. X l.o-• 

2.3 X 10-s 

6.4 X 10-, 

C 
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Table S 
BYDRAIJLIC CONDUCTIVITIES (KS) 1 

Well Interval 
:; .....it.er (Ft. BGL) 

Source: a 

12 

13 

14 

15 

16 

17 

19 

20 

20 

o.o-s.o 
8.5-9.7 
12.0-12.9 

o.o-s.o 
22.4-25.0 

o.o-s.o 
o.o-s.o 
o.o-s.o 
13.6-14.2 

19 .·S-23 .3 

0.0-3.6 

6.1-6.4 
7.0-

o.o-s.o 
7.3-10.3 
17.3-19.3 

26.0-32.S 
26.0-102.8 
26.0-102.8 
75.0-102.8 

3.0-4.0 
3.0-4.0 

37.9-42.S 
37.9-42.S 

80.3-81.1 
80.3-81.l 

Source: b 

EPA-2 1.0-2.s 

Horizon 
Type 

(OSC) 

CL 
CL 
Shale 

CL 
Shale 

CL 

CL 

CL 
w. 2 ss3 

to 
W. SB4 

Shale 

CL, 
W.Shale 
W.SH&W.SS 
W,SB&W.SS 

CL 
CL. 
Shale 

Sandstone 
SS&Shale 
SS&Shale 
Shale 

CL 
CL 

K 
(cm/sec) 

l.lSE-S 
5.SlE-7 
3.S6E-6 

2,BOE-6 
4.33E-6 

8. 72E-6 

4.93E-6 

2.00E-6 
6,69E-6 

1. 71E-7 

1.66E-6 
2.46E-6 
1.75E-6 

l.SSE-6 
S.0SE-6 
2.00E-6 

2. 79E-S'• 
4.52E-6 
4.88E-6 
3.25E-8 

l,80E-6 
2.20E-7 

Sandstone 6.70E-9 
Sandstone 9.JOE-9 

Shale 
Shale 

ML 

6,60E-7 
2.40E-7 

4,SOE-9 

Comments 

Horizontal K Value 
Horizontal K Value 
Horizontal K Value 

Horizontal K Value 
Horizontal K Value 

Horizontal K Value 

Horizontal K Value 

Horizontal K Value 
Horizontal.K Value 

Horizontal K Value 

Horizontal K Value 
Horizontal K Value 
Horizontal K Value 

Horizontal K Value 
Horizontal K Value 
Horizontal K Value 

Horizontal K Value 
Horizontal K Value 
Horizontal K Value 
Horizontal K Value 

Vertical K Value (lab) 
Vertical K Value 
(with leachate) 
Vertical K Value (lab) 
Vertical K Value 
(with leachate) 
Vertical K Value (lab) 
Vertical K Value 
(with leachate) 

Vertical K Value (lab) 
,.,. - -~ J - - 'I - •• - ~ . - - , 1 - L ' 

0 

0 
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~ 'l'able 5 ·ccontinued) 

] Ho;,::eon 
::;; Well Interval •~~ X 
f;; Nwnber (Ft. BGL) (OSC) (cm/sec) Comments 

I 
~ 

"::/ 
~ 
.:,: 

~ 
~ 

EPA-3 

EPA-4 

EPA-5 

EPA-6 

EPA-8 

3.0-4.1 
6.5-7.0 
42.0-43.0 
59.0-59.7 
82.7-83.5 

o.s-2.0 
3.0-4.6 
6.0-7.3 
24.S-25.5 
53.0-54.0 
76.0-76.7 

1.S-3.0 
4.5-5.0 

3.0-4.5 
6.0-6.3 

o ;5-2 .o 
3.0-:3.7 

Source c::: 

TP-7 o .s-1.0 

TP-9. o.5-1.5 

B-l · 

ML/CL 
ML 
Sandstone 
Sandstone 
Sandstone 

CL 

3.S0E-7 
7.90E-8 
4.90E-8 
7.90E-9 
4.70E-10 

6.60E-'9 

Vertical 
Vertical 
Vertical 
Vertical 
Vertical 

Vertical 

K Value (lab) 
X Value (lab) 
X Value (lab) 
X Value (lab) 
X Value (lab) 

X Value (lab) 

ML/CL 8.70E-8 Vertical X Value (lab) 
ML 3.20E-8 Vertical X Value (lab) 
Shale 7.30E-~ertical K Value (lab) 
Shale 2.30E-6 ertical X Value (lab) 
Shale 7.S0E-6 Vertical X Value (lab) 

ML/CL 5-~~ ~rt._!cal K Value (lab) 
CL 3-~~9 V~cal K Value (lab) 

~/Cl? ~4-9 ::~t~:i ~ ~:i:: n~; 
CL ~~ Verticai X Value (lab) 
ML . ~Or->&. Vertical X Value (lab) 

Vertical X Value (lab) 

Vertical K Value (lab) 

Vertical K Value (lab) 
!\~ale 4.40E-8 Vertical K Value (lab) 
Sandstone 4.30E-4 Insitu? 

Hydraulic conduct .~es (K) have been estimated for various 
soil and bedrock horizons at the monitoring wells and piezo
meters installed by DISC and by previous consultants for both 
Vertac and EPA. 'l'he tests were primarily of the falling-head 
and constant-head type in which the rate of water flow into the 
horizon being tested is measured. These type tests yield order 
of magnitude results. Fortunately there have been many tests 
run which increase the confidence in the results. 

2w. refers to weathered 

3ss refers to sandstone 

4c;l"' ='E!fc=s '. shale 

0 
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A much simpler equation than Eq. (1) can be derived for design of 
drain spacing if the ratio, hf'u and Hf'u arc small. Use of the equation Jeam 
Co a dcalgn that is not safe. l'or ditch drainage, however, when the layer 
that impedes drainage is at shallow depth, the equation will not be w:ry un
afc as we shall see. The simpler equation may be obtained (Kirkham, 1967) 
as 

(z + hu,)2 
- ht,t2 

• (R/K)('lnc - 1C2J 

in which, Ill _in F"ig. 10-4, ""' is the height (!f the ditch water above the im, 

___ __,DITCH SOIL SURFACE 

il t#ATER TARI E==-- - ·~ 
- -"= u '." ___, 

(z..,; . , i• - "f~) 

lit. 10-4. Ditch dnlnap and tbe Dupllit,Fon:hbcim.,. elllpN (Xlrkbam, 19'7). 

permeable layer, .z + ""' is the height of the water table above the impennc
ablc layer, IC is distance from a ditch, R is the ramfall or recharge rate, K ir
the hydraulic conductivity of the soil, and 2s is the ditch spacin1. Has in 
Fig.10-1 i1 the height of the water-table arch. 

Equation (3) is based O!l the controversial D-F theory in which two 
auwnptions are made: . 

1) For small inclinations of the free surface, the streamlines can be 
taken III horizontal. . 

2) The velocities associated with these streamlines are proportional to 
·. the slope of the free surface but are independent of the depth. 

Kirkham 0967) showed that these assumptions give exact results if they 
are applied to a soil havirig infinite conductivity in the vertical direction. 
For other soils the two assumptions result in approximate results. Infmite 
vertical conductivity is approximated by a soil that hu many vertical worm 
holes, root holes, and cracks. 

Equation (3) is the equation of an dlipse, u illustrated in Fig. 10-4, 
for an ellipse of major-to-minor axis ratio of 4. The ellipse is drawn for 
R/K = 1/16 and 2s • 61& 111• The foci Fare as shown. The maximum water 
table height Hm is at the center o,C the ellipse and is obtained by putting 
IC •, in Eq. (!I] which gives, after we define Hm by 

Hm•H+h"' 

and rearrange, the result for the semispacing s of the ditches 111 

s • ((K/R)(Hm2 - 11"'2)) an_ 

(41 

(!I] 

Equation (5) is sometimes used for tile drainage as well u for ditch drain· 
age, even though the radius of the tile docs not occur in Eq. [5). When used 
either for tile or ditch drainage, the water arch height H in Fig. 10-4 is 
found to be too small (Kirltham, 1967) when compared with the arch height 
given by the more accurate potential theory of Eq. ( l]. 

0 
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u-Ar.lP'ULUNIA 
WASTE MANAGEMENT S 'VICES @ 

Bv !.uTC Date5f4 ,~ 

Chkd. By.!"11 Date s/J1/ft/ 
. X£Q 'IIRRIN· 

Hll=?FT 
,2588 RUH 

11=?1 NCH,YEAR 
l.8889 IIUN 

1-81 RUli 

JH.9808 RUli 
HO. OF PT. ? . 

X=10,FT 
Z=8,9&93H 

Z=9.9IS0FT 

:.=38.FT 
Z=6.02~2F 

X:.18,FT 
2=0,033'3H 

X=60.FT 
?:iJ, 0•77FT 

X=iij,FT 
Z=li.0539FT 

X=S8.FT 
Z=0.8598FT 

X•1&6. FT 
2=~.97~€.FT 

;:,116.n 
l=ij,07S4FT 

X•126,,; 
Z=~. ~~~€4!=! 

i•!J9. :; 
2=&. 0842;:r 

38. 0888 RIJti 

Subject 29.J.SIT<UITr (Si g,;x.c.lJD (6.}Afee Sheet No. _g_of _f_ 
.... V .... ~"-""-~-=-oo--= ........ 'o«. ........... J!(:k;..___....,»t_._.) ..... k1..;all-E,..._ __ proj. No 84./atJIZ 

X=14UT 
Z=U882FT 

X•158.FT 
Z=8.9919FT 

X=l68.FT 
Z=8.0953FT 

X•l79. FT 
Z=8,9984FT 

X=l80,Fi 
2=6. 18l3FT 

ll=!98,FT 
M,li39FT 

)(:289.Fi 
Z=8, l063FT 

X=2I0.FT 
2=i, 18S4FT 

X=22&.FT 
2=8, 1103FT 

X=231l.Fi 
Z=i. !I20FT 

X•248.FT 
2=8, 1134FT 

X=258.Fi 
2=8, 1147Fl' 

>:=260,FT 
Z=8, I IS6FT 

X=278.FT 
2=i, 116'4FT 

M86.FT 
Z=8, 1170FT 

X=290.FT 
Z=8.1173Fi 

X•3~0. FT 
Z=6.1174FT 

--- -- -- -----•·· 

--
Hll=?FT 

RUH 
R=?IHCHl'\'EAF. 

RUH 
K=?CN/SEC 

1-e3 ~IJK 
S:?FT 

RUfi 
HO. OF PT, ' 

38.9090 RUN 
X:I9.FT 
Z=8.4833FT 

X=28.FT 
z~. 7484►1 
X=38,FT 
Z=6.9499FT 

X=40,FT 
Z=I. ll63FT 

li=S8.FT 
2•1.2591FT 

X=68.FT 
Z=l,J847FT 

X=78,FT 
Z=l.4966FT 

X=88,FT 
Z=l,5975FT 

X=90,FT 
Z=l.6889FT 

X•190.FT 
Z=l.mJFT 

X=ll8.FT 
Z=l,8485FT 

X=l20,FT 
2=1, 9184FT 

X=138.Fi 
Z=l, 9824FT 

CAU. 2. 

X=I48,FT 
Z=2,8412FT 

ll=JS8.FT 
Z=Z.8958FT 

X=I68.FT 
Z=2, I4'43FT 

X=179.FT 
Z=2, 1893FT 

X=t88,FT 
2=2.2382FT 

X=198,FT 
Z=2.2673Fi 

X=288,FT 
2=2.3887fi 

X=2I8.FT 
Z=2,330SFT 

X=228.FT 
Z=2. 3569FT 

X=230,FT · 
2=2.J809FT 

X•248.FT. 
2=2.3998FT 

X=250.FT 
Z=2.416SFT 

X=268.FT 
2=2,4300.T 

X=278.FT 
Z=2,441iSFi 

X=281i.FT 
Z=2.4480FT 

X=299.FT 
Z=2,452SFT 

X=300.FT 
Z=2,4S40F"T 

1.\ __ , 

'-'1 
'"\" 

0 
0 
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WASTE MANAGEMENT ~"'RVICES @) 

By W[G Date s/41&4 
Chkd. evllicate s·b/ct 

s
1
$ect .5§1:JsrT'/ VtTr Gi'.othJ..D WArE;t<.,, Sheet No. ~of _le_ 

E-e..T.AC. Cffl:H ( CM ([Afk;So,J Vtl.l5 &roj. No eJf(,~IZ 

Hll=?r=T X=l48.FT Hll=?FT 
RUH Z=22, 5263FT RUH , X=l48.FT 

R-?IHCff/YEA~ R=?I HCKtYEAR Z=227.499IFT 
RUH X=158,FT 

l1UH 
_._ .K=?C"tSEC Z=23.8680FT' K=?CNtSEC X=l58.FT 

t-85 IWH 1-97 RUN Z=232. 9I63FT 
S:?FT X=l6e,FT S=?FT 

RUH Z=2J. 56JSFT RUH X=l68.FT 

NO. OF PT, ? HO. OF PT. ? Z=Z37. IJ72JFT 
30.0800 RUH X=l70,FT 38.8098 RUH 

X=l8.FT Z=24. 8I58FT X=IB.FT X=l78.FT 
Z=6.6489FT Z=68. 6854FT 2=242.J956FT 

li=l88,FT 

X=28, ►i 2=24. 4272FT X=29,FT X=l88,FT , 

Z=9.4191FT 2=96. 4894FT 2=246, 5188FT 1(\ 

X=l98.FT 
X=38,FT 2=24. 7998FT X=38,FT X::.198,Fi 0 
Z= II, 4884►T 2=117. l080FT z~2s0. 23s,n 0 

X=200.FT 
X=48, FT 2=25. 135If'T X=48,FT X=299.FT 

Z=IJ, 184,FT Z=l34.8693FT Z=25J, 5892f'T 
X=2t0,FT 

X=50,Fi 2=25. 4348F'i . X=58,FT X=2l6.FT 
Z=l4.bj4iH Z= 148, 5766FT 2'=256. 5859FT 

X=220.f'T 
Xs68.FT 2=25. 7880fT X=68,FT X=228.FT 

-Z= t 5. 9862F'T 2= 1'1. 2924FT 2'=259. 2378FT 
X=238.FT 

X=7@,FT 2=25, 9317FT X•78.FT X=230,FT 
2=17.8388FT 2=172. 6126FT 2=261, 5554Fi 

X=:248.FT 
X=80,FT 2=26. 1399FT X=80,FT X=248.FT 

2=18. 0563Fi Z=l82. 7962FT Z=263.5475FT 
X=258.FT 

)<=9&,;:r 2=26. 2983FT X=98.FT X=259.FT 
2=18. ~79@FT Z=I 92. 8239FT Z=265,22I4Fi 

X:268,FT 
X=l0!i.rT Z=26-. 4345FT X=188.FT X=268.FT 
Z=l9,8I93FT Z=28U276FT 2=266. 5832FT 

X=278.FT 
X=t10,FT Z=26.5399FT X=ll8.FT X=270.FT 
2=20. 5872FT Z=208, 187IFT 2=267. 6376FT 

X=288,FT 
~=128.F7 2=26. 61 SIJF'i X=!20.FT X=288.FT 
Z=2I.2?04•i 2=215. IJ98FT Z=268. 3882~T 

X=290.FT 
x=m.n Z=-26. 6S99FT X=130,FT X=290,FT 
2=21,mlFT 2=22 I. 5872FT 2=268. 8375FT 

l<=300,FT 
I 

Z=26',6749FT i X=j86,FT 
--· I 2=268, 9872FT 

tJt..,u._ ~ CM..12. 4 
rl_,,_ • 
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By WfC. Date 5/4fg4_ Subj!J\:t $[:NStT( fl{T'( Gbc.tAJD ~ 
chkd. ey :rM oat• slrz/'l~- Ywac. °'~'c:AL :J'Ad;sor:Jv11.1.e 
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-~Ff 
X=l-48,FT RUH_ Xa!48.FT 

R=?I NCH✓YEAR Z=2,277,2481FT 
XEQ ·DRAIN•, 2=11.meFT 

RUH HM=?FT 
K•?C"ISEC X=IS8.FT ,2588 RUN ~=158.FT 

1-99 RUtl Z=2,J31,4112FT R=?i HCH✓YEAR 2=73. 4848FT 
:;~?rr 

X=l68,FT 1.8888 RUii 
Rl!II K=?CIVSEC X=l68.FT 

HO. OF PT, ? Z=2, 388. 9728FT 1-86 RUH Z=7S.8513FT 
38,8~08 RUH 

X=i78.FT 
S=?Fi 

X=l8.FT 308.8800 IWH X=178.FT 
Z=68'J. 8997FT Z=2, 426. 28S8FT HO, OF PT. ? Z=76.4817FT 

X=l88.FT 
38.0008 iUff 0 

~=2e, Fi X=l8.FT X=l88.FT 
2=':fb'>, J4~bt- I Z=2,467,3483FT 2=21.5506FT 2=77. 7827FT .1-\ 

li.=38.Fi X=l\llJ,FT X=28.F'l' X=l98,FT 
Z=l, 173.3271FT Z=2,584.6832FT 

Z=J '°. Jt73FT 2=78. 9608FT C 
C 

X=48,FT X=288,FT X=J8,FT X=288.FT 
Z=1;:;42, 9404FT Z=Z,538. 1'4IZFT 2=36, 8626FT Z=88.8214FT 

. X=58.FT X=Zl8.FT X=•8.FT X=210.FT 
Z=l-488.@IJ!JFT Z=2, 568, I 077FT 2=42.22611:'i 2=88. 9698FT 

X=60.FT X=229.FT X=58.FT X=228.FT 
2=1,615, l723Fi Z=2, 594. 626SFT Z=46.8t37i:T Z=8l ,8876FT 

X=78.FT X=238.FT X=68,Fi X=238.FT 
Z=t, 728, !i39FT Z=Z, 617. 8824FT 2=58, 8347FT 2=82,548SFT 

X=88.FT X=248,FT 
X=78.FT X=248,FT 

2= I , 838. 2899FT 2=2,637, 72J5FT 
Z=5◄• 4 I 45Fi Z=83, 1784FT 

X=99.FT X=259.FT' 
X=88.FT X=250.i'• 

Z=l,922.487!FT 2=2, 654. 4638FT 
2=57.634al=T 2=83.6538FT 

X=l88,FT X=268.FT X=98,Fi X=268.FT 
Z=2,886.S244FT Z=2,668.8889FT 

2=60. SS28FT ~•84, 1384FT 

X=lli, FT X=278.FT · 
X=180. FT X=278,Fi 

Z=2,883,3193FT 2=2,678.6248FT. Z=63,210J•T 2=84. 4638FT 

X=l28.FT X=288,FT 
X=l10.FT X=280.FT 

2=2, 153.646:iFT 2=2, 686, 1387FT 
2=6S. 6:i8iFi Z=S•. 701'H 

Y.=130. FT X=290.FT 
X=l28. FT X=298.FT 

Z=2,218,!2e~FT Z=2,698.6242FT 
Z=67,8626H 2=84.8433FT 

X=388. H 
~:=138.FT X=J88.FT · 2=2,692.l294FT 
Z=69. 98151=1 Z=84.8906FT 

~ s CaA.R.. G, 
I "/;'_.& ~,. 
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By \}JT(_ Datfls/4:/84 Subject 5f:JJ5t ii f/,1r 6,2at.1.AJp WA-r02, Sheet No. ~of 1_ 
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Hll=?FT 

R=?IHCHIYEAR 

K=?CIVSEC 

S=?FT 

HO. OF PT. ? 

1-84 

38.8000 
X=l8,FT 
M.,mFT 

X=20, ;:T 
2=2,8168FT 

X=J~.FT 
Z=j,46%Fi 

X::48.l=T 
Z=',8'WJFT 

X=S8.FT 
Z=4,4~29Fi 

X=78.FT 
Z=5,222IFT 

X=88.FT 
Z=5.5438FT 

X=9A. FT 
Z=S.8~54FT 

X=l90,FT ,=6. 18@9Fi 

X=110.Fi 
Z=6. 3436FT 

~=!20,Fi 
Z=6.56S8Fi 

X-=130.Fi 
Z=6. 76':lbFT 

RUH 

RUH 

RIJH 

RUH 

RUH 

CM.Q.. 7 

X=l48,fl 
Z=b, 9564FT 

X=l58.H 
Z=7. 1276FT . 

X=hi8.FT 
Z=7.2842FT 

X=178,FT 
Z=7,4272FT 

X=l88,FT 
Z=7,5572FT 

X=l98,Fi 
Z=7,6758FT 

~=200.FT 
Z=7. 7819FT 

X=218,FT 
Z=7.&7Si>T 

X=228.FT 
Z=7.959SH 

X=238,FT 
Z=8.8328FT 

X=248.FT 
Z=8.89S7FT 

X=2S8,FT 
Z=8.1487FT 

X=268,FT 
Z=8.l~17H 

X=278,FT 
Z=8.2258H 

X=280.FT 
Z=8,2488FT 

X=296, Fi 
Z=8.2630H 

X=J~8.FT 
Z=8. ?677►T 

:.::, 

81•LBL •DRAIH· 
82 CF 22 
83 •HW=?FT• 
84 PRONPT 
85 FS?C 22 
86 STO 81 
87 •R=?IHCHIYEAR• 
88 PROIIPT 
89 FS?C 22 
18 STO 82 
11 •K=?ClttSEC• 
12 PRO"PT 
13 FS?C 22 
14 STO 83 · 
15 "$:?FT• 
16 PRONPT 
17 FS?C 22 
18 STO 84 
19 RCL 84 
28 STO 85 
21 STO 86 
22 •HO, OF PT, ?• 
23 PRONPT 
24 STO 80 
25 STI 85 
26 sr, 86 
27+LBL 81 
28 FIX 8 
29 ·x=· 
38 ARCL 85 
31 •f-FT• 
32 AVIEN 
33 RCL 85 
34 Xt2 
35 Ra. 85 
36 2 
37. 
38 RCL i'4 
39 • 

48 -
41 RCL 82 
42 • 
43 RC1. 83 
44 12415748,83 
45 • 
46 / 
47 RCL 81 
48 2 
49 • 
58 I 
51 XEQ 82 
52 RCL 86 
53 ST+ 85 
54 IISE 80 
55 CTO 81 
56 CTO •DRAIN· 
57•LBL 82 
58 sr, z 
59 ✓ 
68 -z 
61 ✓ 

62 £HTERt 
63 EHTERt 
64 Xt2 
65 Rt 
66 -
Iii SQRT 

·68ST-Z 
69 + 
i9 X<='f? 
71 xov 
72 FIX 4 
73 ·z=· 
74 A~CL X 
75 ·,-n· 
76 AYIEII 
77 ADY 
78 EHD 

0 

0 
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U.S. I A) (;,J 1)~,-j Sp.Ae..t .o.)G, E,,6tL-l4'T'lc.? ,J 

i 'f 1:) up c..t ,, - ro2. CH-1-1 e< M .:.-R., 

E-<- Z.B l • 't. , W 1-lld-f l l A.&:>u-7 A-7 

PQ.5.~ uJ).~ ~-

'[l-f$.C-t=oe.c; l... 7 HM k.la ~FGe..T To 

R-&:D1t.t:e G~.4)c.l #J:i::i WA-1 ~ ~ 

w ~ l ~ }j O~TH ~I).~\ AL. A.P ... :~ . 

XEQ •DRCIIH" 
HM=?FT 

.2588 RUk 
l!=?IHCHIYEAI! 

,6988 RUH 
K=?CIVSEC 

1-84 RUH 

308.8808 RUH 
HO. OF PT. ' 

15,8086 RUH 
X=28,FT 
Z=2,1J88FT 

X=40,FT 
Z=3.8496Fi 

x...;e.FT 
Z=3. 7I48FT 

X=80, FT 
Z=4,2487FT 

X=l88.FT 
Z=4.67I9FT 

X=l28,FT 
Z=5,83l9Fi 

X=l48.FT 
Z=5.3343FT 

X=I6tl,Fi 
Z=5.5881FT 

X=l88.FT 
Z=S. 799SFT 

X=290.FT 
Z=S. 9728FT 

)(:229,FT 
Z=6. ll 10Fi 

X=240.FT 
Z=6.2I65FT 

X=260.FT 
Z=6.2908FT 

X=280,FT 
Z=6.3358FT 

X=l80,Fi 
Z=6.3497FT 

/_("\ 

0 
0 
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