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GRAIN SIU IN MILUMETERS 

Eigure 18. Hypothetical size gradation of ineffective 
filter ·soil. 

Gas drainage layers and channels may have granular consistency and 
interconnections and general configuration similar to those of the water 
drainage layer or channel. Both layer types function to transmit preferen­
tially. The position in the cover system is a main distinction. 'Ihe gas 
drainage layer is placed on the lower side (.F:igure 19) to intercept gases 
rising from waste cells, whereas the drain for water is positioned on the 
upper side to intercept water percolating from the snrface. 

Eigure 19. Cover layering suitable for 
conveying gases to vents. 

Evaluate Topsoil SteP 16 

A topsoil or a subsoil made amenable to supporting vegetation fre­
quently foz:ms the top of a layered cover system. Untreated subsoils are 
seldom suitable directly, so it has been necessary frequently to supplement 

35 



o . . .:.. . :::! & :\SSOC. 

subsoil with fertilizers, c:onditiouers, etc:., as explained elsewhere 
(Steps 26•28), to obtain the desired result. Loams or USCS tn~es G!:!, GC, 
S!!, SC, HL, and CL (Figure 3) are rec:011111e11ded, but acronOIII:ic considerations 
usually prevail. The upper lift should be placed in a loose condition and 
not compacted. 

Evaluate Time of Construction Step 17 

Better results in placement of cover can often be achieved at certain 
times (seasons} of the year. For this reason., the pemit application may 
ueed to have the time of cover construction brac:keted. The dominant c:onsid· 
eration is coaaouly the season appropriate to establishing vegetation, and 
the subject is discussed in more detail in Steps 31 and 32. The presence of 
snow or a condition of frozen soil and waste interferes with proper place­
me.o.t in 111411Y northern states. Later, the spring thaw c:an produce temporary 
probli!IIIS in handling and control of wet soil. On the other hand, hot, dry 
summer weather can create construction problems of excessive drying and 
cracking, wind erosion, and dust generation. As geueral gnidanc:e, it is 
usually preferable to place cover in the spring or early fall (and to a 
lesser-degree through the summer). Departures from the two preferred inter­
vals should be justified in the application. 

Review Proposed Construction Tec:hnigues Stet> 18 

The application should be carefully reviewed for confomanc:e to the 
followil:t& aeueraJ. recOIIIDendations for layerin&_ (from the bottom up): 

a. Hake buffer layer below barrier thick and dense enough to provide 
smooth, stable base for compacting in c below. 

b. Compact all byers except topsoil and top lift of upper buffer. 

c. In barrier layer, consider striving for 90 percent of marimtl!D dry 
density according to 5- or lS•blow compaction test where solid waste is soft 
or aec:orclina to standard 25-blow compaction test· where solid waste is gran­
ular and soil-like. 

d. Ccver barrier layer soon enough to prevent excessive drying 
and cracking. 

e. Provide sufficient design thickness to assure performance of layer 
function; specifying a 6- to l2•inc:h minimum should prevent excessively thin 
spots resulting from poor spreading techniques. 

f. Construct in plots small enough to allow rapid completion. 

g. Consider seeding topsoil at time of spreadinz. 

CO.N!'IGURATIOH EVALUATION PROCEDURE 

The concern for the configuration of the cover surface is driven 
mostly by a desire to avoid excessive erosion or excessive infiltration. 
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Not only is erosion objectionable in itself but erosion can degrade the 
cover aad seriously ·reduce its effectiveness. 

Evaluate Erosion Potential Step 19 

!he USDA lllliversal soil loss-equation (DSLE) is a convenient tool for 
use in evaluating erosion potential. The USIE predicts average annual soil 
loss as the product of six quantifiable factors. The equa !:ion is : 

A=RKLSCP 

where A = average annna] soil loss, in tons/ acre 
R = rainfall and runoff erosivity index 
IC = soil erodibility factor, tons/acre 
L = slope-length factor 
S = slope-steepness factor 
C = cover-"management factor 
P = practice factor 

The data necessary as input to this equation are available to the evaluator 
in a figure and tables included below. Note that the evaluations in Step 8 
on soil composition and Steps 25·32 on vegetation all. impact on the evalu­
ation of erosion also. 

Factor R in the USIE can be calculated empirically from climatological 
data. !or average 4111111&1 soil loss determinations, however, R can be ob­
tained directly from figure 20. Factor K, the average soil loss for a given 

Eigure 20. 11 Average annual values of rainfall-erosivity factor R. 
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soil in a unit plot,- pinpoints differences in erosion according to differ­
ences in soil t7Pe. Long-tem plot. stndies under natural rainfall have pro­
duced K values generalized in Table 5 for the USDA soil types. 

TABLE 5. APPB.OXIHAr£ VALUES OE .EACIOR K EOR 
USDA :ru:t:IJRAL CLASSES 11 

Ors;anic matter content 
<0. 5% 2% 4% Texture cl.asa 

K K K 

.Sand 0.05 0.03 0.02 
Finesmd .16 .14 .10 
Veey t'ine sand .42 • 36 .28 

Loamy sand .12 .10 .08 
Loam:r t'ine sand .24 .20 .16 
Loam;y very tine sand .44 .38 .30 

Sand)- loam .27 .24 .19 
Fine sandy loam .35 .30 .24 
Veey t'ine smdy loam .47 .41 .33 

Loam .38 .34 .29 

Silt loam .48 .42 .33 

Silt .60 .52 . .42 

Sandy c:l.ley' loam .2.7 .25 .21 

.c::l.q :loam .28 .25 .21 

Silty clii.Y loam .37 .32 .26 
Sandy c:l.ley' .14 .13 .12 

Silty clii.Y .25 .23 .19 
Clq O.lJ-0.29 

Tl1e values 8hown ere estimated avere.ges ot' broad 
ranges ot' epecit'ic-soil values. When & texture is 
near the borderline ot' two texture cl&ssea, use 
the average ot' the two K values. 

' 
The evaluator must next consider the shape of the slope in terms of 

length and inclination. Ihe appropriate LS factor is obtained from Table 6. 
A nonlinear slope may have to be evaluated as a series of segments, each ·with 
uniform gradient. Two or three segments should be sufficient for most engi­
neered landfills, provided the segments·are selected so that they are also 
of equal length (Table 6 can be used, with certain adjustments). Enter 
Table 6 with the total slope length and read LS values corresponding to the 
percent slope of each segment. For three segments, multiply the chart LS 
values for the upper, middle, and lower segments by 0.58, 1.06·, and 1.31, 
respectively. The average of the three products is a good estlmate of the 
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Q'l, .~. ... vo..:. 

· TABLE 6. · vAtllES 'OF' m 'i.Ai:mf.ti -.EaR ·SP.Ecmc 
COHBiliATIONS' OF StoPE tENG'lll AND S:U:EI!!mSS 11 

~Slope 
Slape llallll (Cote) 

1S so 1$ 100 uo 200 300 400 500 600 800 I 1000 

0.5 . 0.07 0.01 D.09 0.10 0.11 0.11 0.14 0.1$ 0.16 0.17 0.19 0.20 
1 O.o9 0.10 0.1% O.ll o.u 0.16 0.1& 0.20 0.21 o.u o.%4 0.26 
2 0.13 0.16 0.19 0.20 O.Zl 0.%$ 0.21 Q.ll 0.33 Q.34 0.38 0.40 

. 
l 0.19 O.l3 O.l6 0.29 0.33 0.3$ 0.40 0,44 0,47 0.49 0.54 0.57 
4 0.23 Q.JO o.J6 0.40 0.41 O.S3 6.62 0.10 0.16 0.82 Q.92 1.0 
5 0.21 0.38 0.46 0.54 0.66 0.76 0.93 1.1 1.2 1.3 1.5 1.7 

' 
6 0.34 6.41 O.SI 0.67 0.1% 0.9$ 1.2 1.4 1.5 1.7 1.9 l.1 
a 0.50 0.70 0.16 0.99 l.l 1.4 1.7 2.0 2.2 2.4 2.1 3.1 
10 0.69 0.91 1.2 1.4 1.7 1.9 2.4 2.7 3.1 3.4 3.9 4.3 

12 0.90 1.3 1.6 1.8 2.2 2.6 3.1 3.6 4.0 4.4 5.1 5.1 

" 1.2 .1.6 2.0 2.3 2.8 3.3 4.0 4.6 .l.l 5.6. 6.5 7.3 
16 1.4 2.0 2.$ 2.8 3.5 4.0 4.9 5.1 6.4 7.0 8.0 9.0 

II 1.7 2.4 3.0 3.4 4.2 4.9 6.Q 6.9 1.1 8.4 9.7 11.0 
lO ·z.e l.9 3.5 4.1 5.0 5.8 7.1 8.2 9.1 10.0 12.0 13.0 
25 3.0 4.2 5.1 · $.9 7.2 8.3 10.0 1l.O 13.0 14.0 17.0 19.0 

30 4.0 5.6 6.9 a.o 9.7 u.o 14.0 16.0 18.0 zo.o Zl.O l.S.O 
40 6.3 9.0 11.0 13.0 16.Q l&O 22.0 25.0 l&.O 31.0 .. .. 
50 8.9 13.0• 13.0 11.0 ll.O l.S.O 31.0 .. .. .. . . .. 

60 12.0 16.Q 20.0 Zl.o 21.0 .. .. .. .. .. .. .. 

Vlhaap- far slopa ..... IIIIa lOO l•t or -IIIIa tKua-pobtlons bc)'OIId !he raqe olllat,_h ci&U and. 

c-...JaoccflliD ---
overall effective LS value. 
0.71 and 1.29. 

. 
I£. two segments are sufficient, multiply by 

Factor C in the USLE is the ratio of soil loss from land cropped under 
speeified conditions to that from clean-tilled, continuous fallow. There­
fore, C combine& effects of vegetation, crop sequence, management, and agri­
cultural Cas opposed to engineering) erosion-control practices. On land­
fills, freshly covered and without vegetation or special erosion-reducing 
procedures of cover placement, C will usually be about unity. Where there 
is vegetative cover or significant amounts of gravel, roots, or plant resi• 
dues or_ where cultttral practices increase infiltration and reduce runoff 
velocity, C is much less than unity. Estimate C by reference to Table 1 for 
anticipated cover management, but also consider changes thit may take place 
in time. lfeadow values are usually most appropriate. See Reference 1 for 
additional guidance. 

Factor P in the USI.E is similar to C except that it accounts for addi• 
tional erosion-reducing effects of land management practices that are super­
imposed on the cultural practices, e.g., contouring, terracing, and contour 
strip-cropping. Approximate val!les of P, related only to slope steepness, 
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TABtE 7. G£RERAIJZFD .VAI.tlES OF-FACTOR C FOR S1'Al'ES 
EAST OF THE :Rocx'r l!OIJN'l'AINSll 

~....mty-
... . .. 

Qop.-tiaa.aad ·---

Buratue: COlli ' •• fallow, tillocl 81' aad- ...... 

·COJlN 
C. ltd&. tall TP • ..,.. 
C.RA. ..... TI'.-
C. .Rd.L. tall TP, CODY 

C.lldll. ........... - Tl'. -· C'.JW. ••tnr ......, TJ',CGGY 

C.W.N-M, IIAIL TP for C. 4i1t for W 
C·W·M-N-M. IIAIL TP for C. disk for W 
C. AOodll pi In ...C tDd. 95-IO!i to 

COTTON 
Co&._ ......... Plains! 
Co&. -CSOIIIIIl 

MEAOOW 
Glu8.t_... ..... 
Allill'a.ll s t=. Scricit. 
s..cro-

SORGHUM.GIWitcw-llllasl 
lt.IL...-.n.-
Noocllpl ira l ld .. 7N05tc: 

SOYIIEAHS 
I..Rd.L. ..... TP.-
oa.n-ar.-
I,IIIH8pl 
ea,_. .... ,. ... c.,.... 

WHEAT 
w.F &II TPaftu W 
... ~ ........ aoo ...... 
- • .-..cta.IOQOIII"' 

8 ·•rt!IUI 

c --c-t • ell ~ ft'br IQIIId 
CODY • COiltCBCiiiBaj 

cot .. cot&Oil 

F • f&llow ,. .................. , 
pi. pjMC , __ 
WI;• wintar caw:r 

lbs n: • ......uoe aop rwidllo,.. -mn•jpl!!roaiAIIfaa: .r ... ...,....,P--, 
'1o rc • -of IOilourfue .......t br caiduc •uloll afiA:r acw aop -=r 
70..50'Ji tc• 70S- for Calaos illlnt coluaul:!OS fot -a coluaia 
Rdll • .-.. ccam .... -.-.-..).-« bGmod 
RdL • aU n:sidaoslcfl Oil field (oasurfacc or ln<:orl'oAtc•ll 
Tl' ·tum~~-<-$ or•-1oc11:s or ..U ilwnecl. co....mc caiducsl 
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1.00 !.00 

0.$4 0.62 
.50 .59 
.• 2 .52 
. .0 .• 9 
.38 ••• 
. OJ9 .1174 
.Oll .061 
.017 .OSJ 
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are listed in Table 8. These values are baud on rather' limited field data, 
bnt P has a a.arrower raqe of posaible values than ·the other five factors. 

TABLE 8 VALUES OF FACTOR pll . 
l.aaulllope (pao:em) 

Pracdce 1.1·2 2.1·7 7.1•12 12.).!8 I !8.1·24 
' 

(!'actor l') 

Coa!OIItiDJ <PrJ 0.60 0.50 0.60 0.80 0.90 

CoatGUr strip croppiq (P..,) 
R-ll-M-M1 O.lO 0.2$ 0.30 0.40 0.4$ 
R·W•Molol 0.30 0.25 0.30 0.40 

I 
0.4$ 

R-ll•W-M 0.4$ 0.38 0.4$ 0.60 o.u 
R·W 0.52 OM 0.$2 0.70 

I 0.90 
R-o 0.60 0.50 0.60 0.80 0.90 

ConiOW' lislinr or ridlc plane;,. I <f'rtl 0.30 0.25 0.30 0.40 I 0.45 

Coatour ~ tP1Jl , o.'N'i O.$M 0.61../ii 0.81../ii 
I 

0.9,..;;: 
! 

No supfiO<t pllelia 1.0 1.0 1-.0 1.0 i 1.0 

1 R • J'OW'CIOPt W • fallnJ did paia., 0 • q ' e r r ~ 1 ~ pi:a. N • trteldow. The crops ant pown in rotarioc uui so atrzlllltCl on 
llW field tiiU ......... , llllpt ... _,. •1 t'"l bt'aatadow« Willfrotftln sa;p. 

1 n.. Pt_....ll1italtatlle-of.;Itftldatl0 lbe-cllaalsllldae ased for conUmlfoo p~ r..,.. pmllotloa 
of oft'..fltld ll'l'"""to llle Pr 11luaaa. ' lll J lit' <U. 1 

1 a • -aorotw_..., 11{111111taclb 11111m1a 1111o ftlda 111e fWd tto..- is dMdal lit' t11e-..... lillqo • dM• _.. 
be flllllll« 10 tile-

Ez.lmple: An OWJUtJ:/operator proposes to close one sec­
tion of hia aa11 Jandffll with a sand.y ~y subsoil 
c:over havina the aarfaea canfipration shown in Fig-
ure 21. The factor R has been established as 200 for 
thia loc:ality. The eval.Dator queatioii.B anticipated 
erosion alOil& the steep aide and aasigas the following 
values to the other factors iD the USLE after inspecting 
Tables S through 8: 

K = 0.14 LS = 8.3 c = 1.00 p = 0.90 

The rate of erosion for the steep slope of the landfill 
is calculated aa follows: 

A = 200 (0.14 tons/acre) (8.3) (1.00) (0.90) 
= 209 tons/acre 

This erosion not only exceeds a limit recommended by tbe 
permitting authority but also indicates a potential 
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expoaw:e of··soli.d wute-in .that;·.aide of tl)e l.mdfill~ 
The eYaluator therefore reCOII'IIII!UCis. that . the owner/ · . · 
operator review his plan of closure to reduce the poten· 
Ual erosiou.. One way that the operator might accomplish 
this reduction in uosion is by placing additional solid 
waste alone the steep slope in an overlapping wedge as 
indicated in the figure. Although the new cover would 
have a ireater Slope length, the overall effect is to 
reduce the factor ts and the amount of erosion • 

.O.S PIIOI'OSEO 

100 FEET 

Fi&w:e 21. liypothetical landfill configuration and modification. 

Evaluate Surface Slope Inclination Step 20 

Rainfall runoff ia illcreaaed by increases in inclinaUon of the sur­
face, and acccn:dincly, :infiltration ia decreaaed. Since erosion also in­
creases with ~ inclin.~tiOn (Step 19), the balance between these 
opposing ccmsider&1:iolul oftell. must be csrefuJ.l.y evaluated. On slopes of 
less than 3 percent., the il:regulari.ties of the surface and vegetation com· 
monly act as traps for detention of runoff. The value 5 percent has been 
suggested and used in groUDds maintenancel3 as an approximation of an incli­
natioa snfficient to facilitate runoff without riski.ttg excessive erosion. A 
quantitative evaluation of the erosional effect of inclination is outlined 
for factor LS uader Step 19. 

Not only is erosion 1110re serious as inclination is increased, but 
slope mass stability can become a factor on relatively steep side slopes of 
landfills and surface impo•mdments. Usually the evaluator will do well to 
seek auist;ance fret~~ tec:lmical agencies experienced in analyzing slope sta­
bility since varied strength properties and seepage conditions can greatly 
complicate the mass subility. As a rough guide, however, the evaluator can 
usually count on the rule of thumb that not exceeding lV (vertical) on 4H 
(horizontal) or other inclination shown by experience or analys.is to be 
relatively stable would assure satisfactory slope performance in most eases. 
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The vul.Derability of laloll-li.ke con:figw:ations to willd erosion can be 
evaluated by the use of. Figw:e .22. _·An adjustment .factor is obtained as an. 
erosion loss percentage of 100 or more in comparison with erosion loss.f;om. 
a· similar flat surface. This factor- should be used to estimate the effects 
of sides of latldfills that uy_present a laloll-like confi&Uration toward the 
prevail.ing winds. 

/ 
It) 

:~ ~ 
~ 

.. .. 
~201: 
~ 

~-- ~ 2 &oAt 

Figure 22. Knoll adjnatment (a) from top 
of laloll aad (b) from upper 
third of slope. 14 {Reproduced 
by pemission of Soil Science 
Society of America.) 

' 

Arlother aeneral rnle of t.bulllblS provides that lV on 2H is the maxjmnm 
slope on which vegetatilln can be established md lll&intained, asslllllin& ideal 
soil With low erodibility md adequate JDOisture-holcling capacity. In soils 
leas than icleal. ••xi- veptative stability cannot be attained on slopes 
steeper t:lw:l about lV on 3ll. Optimum vegetative stability generally re• 
quires alope. of lV on 4S: or flatter. Similarly, there are limits to the 
incliaation where IIJOWin& maintenance is planned. The limit can be as low as 
IV on 6R for grassed ditches where two slopes meet at the bottom, but more 
commonly the limit is about IV on 3H. 

DR.UNAGE EVALUATION PROCEDURE 

Check Overall Surface Drainage System Step 21 

Examine the documentation to establish that drainage of surface runoff 
from the covered area and surroundings has been thorough.ly addressed. Maps 
presenting topography or other descriptions of surface configuration should 
be carefully reViewed to see that rainfall or snow melt on any·part of the 
site is free to move downslope without encountering obstacles that might 
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lead to Pondina or excessive erosiOn~ -At· the sllllle·- tii1ie,~· a· c:hec:t: }liiplll(f'be._ 
ude to see tbat the slope u not .auywhere in excess of the slOpe& "for fiat 
sufaces ud for ditches provided in the. regulatiollS. In those·. places such 
u the edge of the landfill where slopes may of"neceallity be rel.ttively 
steep, a check for advene effects ill the fom of excessive erosion should 
be made as explained elsewhere (Step 19). 

Evaluate Ditch Desisn Step 22 

To confim the adequacy of drail1sge ditches, the eviluator should for­
mally check the hydraulic calculatioi1S on which design for ditch cross sec­
ti0118 are based. Thia step ean be important but for many landfills may ouly 
be necessary where diversion ditches convey runoff from beyond the site 
around its edge. Cal.c:ulation should uot usually be necessary 011 the la.11dfill 
cover itself Ullless an overflow situation would have serious consequences. 

Design (and evaluation) of a ditch is routinely accomplished usillg the 
RAtional equatioa (Step 7) aud Mauning' s eqnatioll. It was explained ill Sec­
tiOII 2 that c:alc:alati011S of discharge Q for design storm or sto~ should be 
included with the doC"WIIelltation supplied with the application for closure. 
Q in cubic: feet/second is used to calculate ditch cross sections in 
Manning's equation: 

1.486 AR2/3 sl/2 
Q=-

11 

wbere n = coe££icieu.t: of rc:>Ughneas 
A = area, ICl1l&ft feet 
R = hydraulic: radius, feet 
s = eaeq:y zrsdient, feet/foot 

Tbe Ha=:fng' s n value b uaually obtained from a table and that author­
itative ref- ahoulcl be cited in the application to facilitate checl:ing. 
For a 1:0qb. cll.eck, uae n = 0.02. The S in the eq_t.~,~~tion is &~ly the lon­
gitndinaJ inclination of the ditch. 

The deaigll -ta to a IIUUI.ipulatiou of the remaining llllknown& A and 
R within certain couatnints. lliiiiiUoua tablea have been developed ud are 
available for assistuc:e in design; again these references should be identi­
fied wben used. The c:roas-aectional area A of the waterfilled ditch is 
affected by the choice of shape, e.g., between triangular and trapezoidal. 
The hydraulic: radia R i& lllso affected since it i& by definition the area 
divided by the wetted perimeter fol:llled by the ditch. A final constraillt is 
the requirement that erosion ill the ditch be limited by limiting di.scharge 
velocity Q/A to an appropriate maximum from among those determined as crit­
ical for the range of soil types (Table 9). 

Evaluate Culvert Des.:i.sn Step 23 

Evaluations of culverts and other clo&ed structures that may occasion­
ally be used as a pa:t of the surface drainage system are approached· in ap­
proXimately the same way as Step 22. An added complication is the capacity 
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TABLE 9. 1'JIIl!B'lll'W VELOCITY FOR' EROSION' Ili' DITCHES -

So1.l vmax•· feet/second . 

Ge 7-8 

Grtl, GC 5·7 

GM 2-S 

sc 3-4 

SM 2-3 

SV, SP 1-2 

CI., CH 2-3 

MI., H1! 3·5 

of the structure to tr~t w water. Where 'the capacity is too small, 
water will bade: up and fo:r:ll a pond, at lea&t temporarily. 

Check Gas Drainage Step 24 

Hwl.icipal waste u.ually •.u,eratea me~ and carbon dioxide. Indus· 
trial ud ha.za~WI waat:e. aay al.lo produce these gases and 11111y contain suf­
!ic:ien.t other volaWe ~" to be of concern (see Step 11). Depending 
on location, land ue, aDd tJz.e proxilllity of builclings, the:e may be a need 
for a careful review of die ~uta• of P8 drainage.* Methane leakage occa­
sionally threateDB 1wman li£e by potential for explosion. Vol.aWe com­
pound~! snell. as m:s and PCB aay preaeat a health or enviro~~~~ent:al. problo. 
More eoa:aollly landfill ~ea pose a serioWI threat to the success of vege· 
tation in the lonrterm.16 Qutdsllte on the best soils for blocking gas or, 
at the other ext:eme, for co~ au is atven ill Seep 8. l'he effects of 
watezo content, thic:.lmelts. a,od J.ayeriq of eover. are disCII4sed in Steps 11 
and lS. Wbat rearains is eca.ealY to ccnmec:t tl:te broad collec:tiu.g layers to 
surface vents, someetme. t:.!arou&h l.inear drainage features consisting of 
gravel-filled trenc:hu ill. Wic:b. perforated collector pipes are embedded. 
See Step 15 for criteria ~ graYeUY drains. Detail• of 1:-he system should 
be submitted with the pe~t application and should include the features for 
venting. Reference 17 ~ tb.e passive alld il:lduced (pumped) venting 
systems. 

VEGETATION EVALUATION l'ROCEDIJR! 

Rapid establis.bment .aad .. Lnteusnce of vegetation can be accomplished 
on soil coveril:lg solid waste only by carefully· addressing soil type; 

*Step 24 is unnecessary for wastes containing no garbage or-volatile 
chemicals. 
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AE-86425-L 

APPENDIX A 

EXPLORATIONS 

Page A-1 

The subsurface conditions were recently explored by drilling ten borings at the locations 

shown on Plate 1. The borings were drilled to depths of 5 to 100 feet below the existing 

grade using 24-inch-diameter bucket-type drilling equipment. Raveling of the boring 

walls occurred in Boring 6 during drilling; casing or drilling mud was not used to extend 

the borings to the depths drilled. Boring 2 was terminated at 36 feet due to hard and 

difficult drilling. 

The materials encountered were logged by our field technician, and undisturbed and 

bulk samples were obtained for laboratory inspection and testing. The logs of the 

borings are presented on Plates A-l.l through A-1.8; the depths at which undisturbed 

samples were obtained are indicated to the left of the boring logs. The energy required 

to drive the sampler twelve inches is indicated on the logs. The overburden soils are 

classified in accordance with the Unified Soil Classification System described on Plate 

A-2. 

LABORATORY TESTS 

The field moisture content and dry density of the soils encountered were determined 

by performing tests on the undisturbed samples. The results of the tests are shown to 

the left of the boring logs. 

Direct shear tests were performed on selected undisturbed samples to determine the 

strength of the soils and bedrock materials. The tests were performed at field and 

increased (saturated) moisture contents and at various surcharge pressures. Bedrock 
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materials were sheared and resheared across the natural bedding orientations. Tests 

were also performed on remolded samples compacted to 90%. The shear strength 

values and the resheared shear strength of the bedrock materials determined from the 

direct shear tests are presented on Plate A-3.1, Direct Shear Test Data; results of tests 

on remolded material are presented on Plate 3.2. 

The optimum moisture content and maximum dry density of the materials were 

determined by performing compaction tests on samples obtained from Borings 8, 9, and 

10 and on samples for the liner/cover study. The tests were performed in accordance 

with the AS1M Designation D1557-70 method of compaction. After completion of the 

compaction tests, California Bearing Ratio tests were performed on the samples from 

the borings in accordance with the AS1M Designation D1883-73 method. The results 

of the tests are presented on Plate A-4.1 through A-4.13, Compaction Test Data and 

on Plate A-4.14, Compaction and C.B.R. Test Data. 

The liquid limit and plasticity index of selected samples were determined. The results 

of the Atterberg Limit tests are presented in Table 2, Summary of Laboratory Tests for 

Liner/Cover Study. 

Mechanical analyses were performed on representative samples to determine the 

particle size distribution of the on-site materials. Tests were performed also on 

potential low permeability and pervious materials for landfill construction. The results 

are partly presented on Plates A-5.1 through A-5.11, Particle Size Distribution and 

partly in Table 2. 

Permeability tests were performed on 14 undisturbed samples to determine the 

coefficient of permeability of the soils and bedrock materials. In addition, permeability 

tests were performed on field compacted and laboratory remolded samples to determine 

the coefficient of permeability of potential low-permeability on-site materials for the 

liner/cover study; bentonite was. added to some of the samples to evaluate the 
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effectiveness of bentonite on the materials. The samples were tested under a confining 

pressure of 200 pounds per square foot. The test results on the undisturbed samples 

are presented on Plate A-6, Permeability Test Data. The test results on the field 

compacted and laboratory remolded samples are presented in Table 2. 

EXPLANATION OF LABORATORY TESTING 

FOR LOW PERMEABILITY SOIL IDENTIFICATION 

Phase 1 laboratory testing (Locations 8701 to 8706) followed our major geologic 

mapping and, from our subjective observations, was intended to identity the less 

permeable materials that might have potential use for liner or cover. It was a broad 

brush sampling of materials that by visual classification appeared to have potential low­

permeability application. 

Phase 2 laboratory testing was a somewhat more focused follow-up of the Phase 1 

testing in a further attempt to identity materials with favorable clay content, since our 

Phase 1 samples tested yielded fairly low passing No. 200 sieve results, low or non­

plasticity indexes and marginal permeability results. The intent of Phase 2 was to 

identity such materials, if any, by Atterberg limits and percent passing No. 200 sieve 

tests. Only some material was found with clay content. Of these samples, Samples 

8709A, B, and C looked promising for further tield and laboratory testing for low 

permeability and liner cover use. 

Materials identified in Samples 8709A, B, and C were used for borrow to construct 

infiltration test pads to "prove" the material for use as low-permeability liner and cover. 

Two test pads were constructed, one using native material compacted to about 90% of 

the laboratory maximum dry density as determined by ASTM Designation D1557-70 and 

one using native material plus 5% by weight of bentonite, field mixed and compacted 

to about 90%. The native material pad was designated Test Pad 2 and the native 

material plus 5% bentonite was designated Test Pad 1. Phase 3 and 4 laboratory testing 
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consisted oftests on undisturbed and bulk samples from the surface and from six inches 

deep in the test pads. Phase 3 tests are on the native material from Test Pad 2. Phase 

4 testing is on the native material with 5% bentonite added from Test Pad 1. It is 

noted here that tests with bentonite added were also run in Phase 3, but the mixture 

was laboratory controlled compared to t1eld controlled in Phase 4 tests. 

Results of the laboratory test for liner/cover study are summarized in Table 2 under the 

several phases discussed above. 

Table 3, Summary of Field lntlltrometer Test Results, summarizes the int1ltration rate 

results obtained in the t1eld tests on the test pads for comparison to laboratory tests on 

the same materials. In general, the tleld tests yield more favorable results than the 

laboratory method. In our experience, we have found this to be the more common 

situation. 

Because of dift1culty in stockpiling the select materials from the test pad borrow area, 

additional laboratory testing was conducted (Phase 5 of Table 2) to determine 

permeability on "average" mixtures of typical on-site materials from the ridge top and 

Canyon C stockpiles. Test pads are currently being constructed with these materials for 

field permeability testing. 

FIELD SEALED DOUBLE-RING INFILTROMETER TESTS 

The method described by ASTM Designation D-3385-75, Standard Test Method for 

Infiltration Rate of Soils in Field Using Double-Ring Intlltrometers, was chosen for use 

at Lopez Canyon to determine soil intlltration rates. The intlltration rate obtained with 

this method may be used to calculate the hydraulic conductivity (coefficient of perme­

ability) of the soil. 
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The infiltrometer consists of two metal rings (12 and 24 inches in diameter) 20 inches 

in height, which are placed concentrically and embedded a few inches into the 

undisturbed soil. The rings were initially filled with water to a depth of approximately 

six inches. This initial water level was maintained throughout the duration of the tests 

by monitoring the levels periodically and recording the volume of water required to 

restore the initial water levels ( ± 0.2 mm ). Between readings, the rings were tightly 

covered and shaded in order to minimize evaporative loss. The tests were continued 

until a resonable constant infiltration rate was achieved. 

The final infiltration rate of water from the inner ring was used to calculate the 

hydraulic conductivity of the soil by the technique presented in Day and Daniel (1985). 

A value of one was assumed for the lateral spreading factor. The hydraulic gradient 

was calculated by the method in Smedema and Rycroft (1983). 

The results of the sealed doubled-ring infiltrometer tests are presented in Table 3, 

Summary of Field Intiltrometer Test Results. 
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16 ~ 
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16 
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i.):< 

22 
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r~ I/ 
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• Elevations refer to datum of reference topographic 

map; see Plate 1. 

" 

> z 4l1 8 Fine to medium Sand 
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o-" ~~ EQUIPMENT USED: 24"- Diameter Bucket 
>-"' w"f >..; 

'~ a:,9 a:::::.. o-
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123 56 Ill:& Brown and grey 
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:;;-; 

·~ 128 48 Some Silt 
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122 48 r~ 

Cemented layer 

S<' SILTSTONE- interbedded Sandstone, brownish grey 

15 118 48 x: 

11 ~ 40 ~ 
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111 31 Y. SANDSTONE- fine to medium grained, brown 
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1625. - 25 
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16.0 109 

1615-!- 35 
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BORING 2 
<.'J-a:..; 
W't: 
Z"' w DATE DRILLED: October 12, 1987 
w.9- ..J EQUIPMENT USED: 24" - Diameter Bucket w-7 0.. 
>..; ~ cc""' 
0 (f) ELEVATION 1650 

SILTSTONE- Claystone interbeds, brown 

32 

58 Black 

SHALE - black 
•46 : 

: 

46 Brown 

: 

46 Dark grey and brown 

·"'" Layer of Siltstone 

54 ~ 
Claystone interbeds, seams of gypsum, dark brown 

i .. 

38 

9 . 

19 . 

: 

: 
23 

I~ 
SANDSTONE - medium to coarse grained, reddish brown 

~· 

I 
and light brown 

86 ;' .. ·'~ 
:" .. -~ 

(BORING TERM INA TED DUE TO HARD AND DIFFICULT : . . ,• 
DRILLING) 

NOTE: Water not encountered. No caving. 

LOG OF BORING 
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PLATE A- 1.2 



"0 • 
c: "' "' " c: E 
0 ·;:;: 

Ta-g 
g"' 
- "' 

~ -~.~ 
(j) .8 "G 

o.!l 
W E (E 
0 ".c 8.o 

E 

"'­" "' ""'"' - c: ro .2 
1?:-:;g 
c: c: 

) ~ 8 
a: " " 0 :a.~ 

O.t 
"' ::> §.8 
~ 5i 

'<: " -~ .c 0 
:::; c: Q.l 

~E 

1-
LL 

.cJ;I 
"' c: 
"' " c: "' 0 ~ 

·.;:: Q_ 

:.0 Q.l c: ~ 
0 " ,.._ 0.0 

"' " 0 £? g:; 
- 't: " ~ c 

.0 ~ 
::> ~ 

"' "' ~ 0 ~ 
~ 0>0 
0 0 c: 
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BORING 
z 

~ 

>- . 
CJ - (.) a: . 0 
w~ .:.;J 

z~w 
W-- ...J 
w -7 a.. 
>....: :E a: ::::. ..: 

DATE DRILLED: October 1 0, 1987 
24"- Diameter Bucket EQUIPMENT USED: 

UJ 
_j 

UJ Q (j) ELEVATION 1565 

23.2 99 6 

18.4 110 13 

1560 5 1--1--+-~I---!-J><S1SOI 
25.0 98 10 

~ 
19.7 111 16 ~ 

'~ 
1555 + 10 t--+-+-+-+..g)M 

·.~ 21.0 104 10 

8 
1 1550-- 15 t---!--"2;..!,12.3+1'-"0!2.5+..).13:y~.;(<~)OI~ 

~ 
1545- - 20 +--+2=:4!,!.4y.._9:z!6y..__s6'-j-~>Q-Qi 

SHALE - light brown 

Layer of Sandstone, brown 

Grey and brown 

SILTSTONE - seams of gypsum, brown 

Layer of Sandstone, grey 

Dark brown 

3 

SHALE - interbedded Siltstone,seams of gypsum, brown 

1540 25 -1--+..!.1.£..,7 . ..!_1 -1-.101 0~9+_1.!,;3L.J.-'I"X':<1 
and grey · 

t~ 
~ 

101 6 

'•~ 1530 1- 35 -1--+2~0~.34..!.1 '"'o7'-l-___!6L..J.-'I'·«-""'>I 

'X g 
.X 
t<: 
=<: 

-1525-'- 40 ..f..__.J.....l1~9.""5...L.1~0£.8 ...1._....!6"---J._. •• ~ 

Greyish brown 

(CONTINUED ON FOLLOWING PLATE) 
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BORING 3 (Continued) 
LU_..,. ~:::: 0-

z 6. a:j a:..; 9 0 =>c:- (f)- LU'<: 

i= J: f--o z· z<t> 
::! DATE DRILLED: October 1 0, 1987 w=> w.Q. 

<{ f- §c; o.!< EQUIPMENT USED: 24"- Diameter Bucket 
"- w-f "-> LU >-"' >-' ::2 LU ::a:c a:"" -' 0 0:""- <{ 

LU 
0~ 

0 (/) 

.,; 

' 0 " 15 0.:: u 1520- 9.7 105 48 
J: '0 45 Cemented layer, oxide stains 
(.) .!;; 

" ~ 15 
'"0 

.<:: " ~ E £ 
'"0 15 ~ 

'"0 
22.8 99 32 X c"' 1515- -50 

Grey 
"- "' " 
3: c E ~ 0 ·.;:::; .fd "'C 

0 c g 
0 "' -"' ~ 0.:: 
C>C 
.5 .Q 

(/) 

.8~ s o.2 1510- - 55 
21.1 101 14 Greyish brown 

LU :.;::: ..... 

0 
·o ~ 

·~ ~0 
"'-" "' fg .C<f> 
- c 

.<:: ro .Q ~ E >- :t: 
'"0 - '"0 c c 

0 0 
1505- - 60 

18.6 102 16 XX 
"' 0 a: " " 0 = () 
O.ro 
O.'t: 
"' ::1 c"' o.o . 
" ::1 ~"' 

0.:: "-.<:: 0 
::2 

c " 
. ..., 

~ -~ 1500 - 65 
16.7 106 26 Interbedded layers of Sandstone, grey and reddish 

.cl'l brown 
f- "'c 

"' " u.. c"' 
0 ~ 

•.;:::; 0.. 
:.0 (],) c ~ 

0 " ,__ u.o 
ro 

" 0 - o- 1495- ~ 70 16.7 108 22 Grey and brown 
~ "'" :I 't: " =>-

"' c: ; . 
.0 ~ . . 
::1 ~ 

LU "' "' :• . 
- ;< f- o_ ; ' 

<{ rno :, . 
0 0 c: .. ; . -"' " ·- 108 :S:S:; .<:::! 

1490 - 75 18.9 24 
f-.. *? -' " ' 0 

f "' N z ... 
"' ro 
' X. 

LU R <{ 

-1485 80 
18.4 110 19 ..;-

)<ll 
/ 0 

(CONTINUED ON FOLLOWING PlATE) 
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BORING 
z 
0 

~ 
:E. 
iE 

>- . 
Cl- 0 a: . 0 
w~ ~ 
z~w 
W-- ....J 
w -f a.. > ..; :;: 
a::::.<( 
0 (/) 

DATE DRILLED: October 9, 1987 

a. 
w 
0 

EQUIPMENT USED: 24" • Diameter Bucket 
w 
...J 
w ELEVATION 1600 

16.5 11 1 

29.3 90 

1595 - 5 
26.6 87 

19.2 106 

22 

16 

12 

12 

[,(<~ 
g 
~ x 

1590 1 0 +---+--1--1--+--I:>V'./Si 

a~ 
20.8 104 23 

~~: 
1585 r- 15 +--+'2""4"'.6+--"9""-9 +--"12'--+-'1~-~· g 

~ 

~ 1580 - 20 +---+-'-1"'9.,_2+--'9"'6-+--"4-+-'l/~ 
/~ 
g 

5R 
262 96 15 I~R 

1 575 -- 25 +---f--£""·=-t---"~....l.i4-'I'::X~:Xxl: 

9; 
R X: 

1570 30 +--+-"'22~.84..!1~04±+~1 9y-'1:8\.l 

·~ 
91 

1565 35 

X: 
R 

I 
1560 - 40 .J__..L-1~6a_.9..J_1J...!1.:2.3..L--"2,;_1 ...~..-.... <5<) 

15 30.2 

SHALE • light brown and brown 

Some caliche 

Grey 

Seam of gypsum 

Clay gouge zone 

Some caliche 

Greyish brown 

(CONTINUED ON FOLLOWING PLATE) 
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>- BORING 4 (Continued) 
~...,. <.!J- 0 
w.::: a:..; g W't: z· Z"' w DATE DRILLED: October 9, 1987 
w" wE-
0~ 

_J EQUIPMENT USED: 24"- Diameter Bucket w-'f a.. 
>- "' ;:::::: ::;; 
a;ofl <{ a:-o- 0 (/) 

g 
X 

96 21 X Interbedded Sandstone 

I 
89 15 •15< 

100 16 

~ 
I~ g 

~ 96 13 

101 21 

~ 
~ i Layer of Siltstone 

81 17 . 

Seams of gypsum 

94 48 .. 
' 

·~ 
. 

f~ ' 
97 72 l-< Dark brown 

(CONTINUED ON FOLLOWING PLATE) 
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BORING 5 
ffi~ 
z l 

~ 
DATE DRILLED: October 13, 1987 

~~ EQUIPMENT USED: 24"- Diameter Bucket 

~;: ,~ 
jci ELEVATION 1480 Cl 

"uNt:: - tine ,. i -·some Silt, light brown 

29 

31 Light grey 

31 Brown 

31 Greyish brown 
;;?.Vj 

31 

NOTE: Water not encountered. No caving. 

LOG OF BORING LeROY CRANDALL AND ASSOCIATES 

PLATE A 1.5 
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BORING 6 

DATE DRILLED: October 13, 1987 
EQUIPMENT USED: 24" - Diameter Bucket 

1425 

FILL- SIL about 30% Gravel, 
reddish brown 

Brown 

--SirTYstiN'o-
brown 

CLAYEY SAND- about 15% Gravel, some organic matter, 
greyish brown 

Brown 

Some rootlets 

SILTY SAND- medium to coarse, light brown 

NOTE: Water not encountered. Raveling throughout (to 3-1 /2' 
in diameter). 

LOG OF BORING 
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l!ll 
BORING 7 

DATE DRILLED: October 13, 1987 
EQUIPMENT USED: 24" ·Diameter Bucket 

ELEVATION 1375 

F ~;LL ."siLTY ~~~~9- fine to medium, some Gravel, 

13 reddish brown 

~ 
CL FILL· SANDY CLAY· some Sitt, greyish brown 

6 ~ 
~ 10 

~ 6 

~ Some rootlets 

~ 6 Brown 

NOTE: Water not encountered. No caving. 

>-
§ BORING 8 

<.'J-
a:~ 
W't:: ~ z"' DATE DRILLED: October 12, 1987 
w.9-

~ EQUIPMENT USED: 24" ·Diameter Bucket w-7 
>~ ~ O:""' U: ELEVATION 1670 0 

tX:'X I UNt: · fine ~· ai,~u. ""~' "" Shale and 

29 
Siltstone, grey 
Grey and brown 

26 I 

31 

NOTE: Water not encountered. No caving. 

LOG OF BORING 
LeROY CRANDALL AND ASSOCIATES 

PLATE A-1.7 
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>- lg BORING 9 

~f 1:.-.l 
DATE DRILLED: October 12, 1987 

I~ EQUIPMENT USED: 24" - Diameter Bucket 

~;: I~ 
li ELEVATION 1625 0 

• IUNt: line ~·au•~u. some Silt, light brown 

16 

38 

NOTE: Water not encountered. No caving. 

>-

~ 
BORING 10 

~i w-;; 
DATE DRILLED: October 12, 1987 

m~ 
~~ I~ 

EQUIPMENT USED: 24" - Diameter Bucket 

0 ELEVATION 1625 

SILTSTONE • vao , light brown 

10 

1R Light reddish brown 

NOTE: Water not encountered. No caving. 

LOG OF BORING 
LeROY CRANDALL AND ASSOCIATES 

PLATE A-1.8 



( 

MAJOR DIVISIONS 
GROUP 

SYMBOLS 
TYPICAL NAMES 

COARSE 
GRAINED 

SOILS 
(More than SO•t. of 
material is LARGER 
then No. 200 sieve 
size) 

FINE 
GRAINED 

SOILS 
(More than 50 •to of 
material IS SMALLER 
than No. 200 sieve 
size) 

GRAVELS 
(More than 50% of 
coarse fraction '' 
LARGER than the 
No. 4 sieve stze) 

SANDS 
(More than 50 "• of 
coarse fraction is 
SMALLER than the 
No.4 s_ieve size) 

CLEAN 
GRAVELS 

{Little or no fines} 

GRAVELS 
WITH FINES 

GW 

GP 

GM 

Well graded grovels, gravel- sand mtxtures, 
little or no ftnes. 

Poorly qroded qrovels or grovel~ sand mtxtures, 
!iHie or no fines. 

Silty grovels, grovel- sond- slit mixtur&s. 

f f' ) Clayey Qrovels, qrovel-sond-eloy mixtures. (Appreciable omt. ~ GC 

0 '"'' ·:·."1'1:!1 . . q..-+-----------------1 
sw Well graded sands, gravelly sands, little or 

no fines. :~:--:~\:\ 
CLEAN SANDSc'·~i·~'4'---l--------------------------4 
(Little or no fines) F:?··:-·: 

:(::;:.:· 
SP - ... 

·. SM 

Poorly graded sands or gravelly 10nds, little 
or no fines. 

Silty sands, sand-silt mixtures. 
SANDS 

WITH FINES 
(Appreciable amt. 
of fines) 

%6· sc 
~ 

Clayey sands, sond~ctoy mtxtures. 

lnorg:onic s11ts and very fine sands, rock flour, 
ML stlty or clayey fine sands or clayey s•lts 

with sliQhl plasticity. 

SILTS AND CLAYS 
(Liquid limit LESS than 50) ~ CL 

Inorganic clays of low to medium plasticity, 
gravelly cloys, sandy <:lays, silty cloys, leon 
cloys. 

OL 

MH 

Sl LTS AND CLAYS 
( Uqucd limtt GREATER than 50) 

CH 

OH 

Organic silts and or<;~onic silty cloys of low 
plasticity . 

tnorgancc sclts, mtcoceous or dtotomoceous 
fine sandy or s11fy socls, elastic s•lts. 

!norgoruc cloys of htqh plasticity, fat cloys. 

Orqontc cloys of medium .to hiQh plasticity, 
orqontc stiiS. 

HIGHLY ORGANIC SOILS ~ PI 
Peat ond other htqhly organic soils. 

BOUNDARY CLASSIFICATIONS: SoliS possessing charoctenstics of two groups ore desu~noted by 
combinotcons of group symbols. 

PARTICLE S I Z E L I M IT S 

SAND GRAVEL ' ' SILT OR CLAY 1-- o,t£QIUN -FoARSE 
COBBLES! BOULDERS 

FINE F!"'E I COARSE I 

N0.200 N0.40 NO.IO N0.4 l4in. , •. ltZtn.l 

U.S. STANDARD S IE V E S I Z E 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Reference : 
The Uncfied Sot! Clossificoflon System, Corps of 

Em~ineers, U.S. Army Techntcol Memorandum No. 3·357, 
Vol. I, Moren, 1953. (Rev•sed April, !960) 
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7000 

SHEAR STRENGTH in Pounds per Square Foot 
1000 2000 3000 4000 5000 6000 

~set--~ 

,. \ t0~2-4 

se2-4 
se2·4 

41! 49 
0 3E!64 

0 te64 

' I(! 59..-' 1\... 4E! 59 

~ 3<!! 74 

'\· 0 \ 0 tQ79 

\~ 0 4@ 49 

ole59 

\ '\ea~ 3 e~! 4@74 

' I 
1 E! es ~ 1<!.'79 ,. ,.,_! 

IOe2·4 
8~-3-·J. 01@69 ,.. 

,~€.49 8@ 1-3 9@2-4 4<2.59 

9€_2-4 \ 
3@89 

0 3e64 
\ e-;;. 3€ 8 4 ', \ 

~::· \ 

\ 
1<2.59 

\\~~ 
\ 

tOe, 2-4 \ 
VALUES USED IN ANALYSES \ Bedrock 

-- Fill 

I . 

KEY 

• Tests at field moisture content 

"' L Tests at increased moisture content L Natural soils 
Remolded samples compacted to 90% 

BORING NUMBER a r SAMPLE DEPTH (FT.) 

.4@74 

4e84 

•3@.99 

4@59 
1<269 

4e64 • 4@74 0 
3e74. 

0 0 tE179 

I\ 3@64~ 
3<!84 toe 2-4 

0 3@99. 
3<!69 

• 
\tees 

1€.99 4<!64 

\ e,!_to7140l 

DIRECT SHEAR TEST DATA 
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<0 
aJ 
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<( 
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SHEAR STRENGTH in Pounds per Square Foot 
2000 3000 4000 5000 6000 

-0 

tE 
~ 1000~----~~--------~--------+---------r--------+--------; ... 
0 
::J 
tT 

(/) 

... 
~ 

~2000~------~----~~-}--------4---------~-------4---------l 

"' "0 
c: 
::J 

~ 
c: 
·-3000~-------+--------~~-----+--------+--------t--------1 
IJJ 
a:: 
:::> 
(/) 
(/) 
IJJ 
~4000~--------+---------+-----~~~--------+---------+---------i 

IJJ 
(!) 
a:: 
<! 
J: 
05000~-------+--------+--------+--------+--------4--------; 
a:: 
:::> 
(/) 

soooL-------~------~------~------~------~------~ 
KEY 

• + 0% Bentonite 
-" + 5% Bentonite 

• + 10% Bentonite 
L Mixture A: Composite mixture of typical onsite siltstone, 

sandstone, and ·shale 
Remolded to 90% compaction 

DIRECT SHEAR TEST DATA 

LEROY CRANDALL a ASSOCIATES 
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]I 
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-~ 130 
u :c 
:::J 

0 
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!. 
... 120 

"C 
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:::J 
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110 
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1.1.1 
Q 

>- 100 
a: 
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90 

MOISTURE CONTENT in Percent of Dry Weight 
10 w 30 ~ 

• 

\- ''""""' Gravi.ty - 2.60 

~~ \ / 

SOURCE: Sample No. 8701A 
SOIL TYPE : Grey Silty Shale/Sandstone (Towsley and/or 
MAXIMUM DRY DENSITY: 110.5 pcf Pico Formation) 
OPTIMUM MOISTURE CONTENT: 16.5% 

TEST METHOD : ASTM Desionation D 1557 -70 
This method utilizes a 1/30-cubic-foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10-pound hammer fallino 18 inches. 

COMPACTION TEST DATA 

50 

LEROY CRANDALL a ASSOCIATES 

PLATE A-4.1 



a 
>:: 
:r 
J 

JJ 
j 

:r:: 
:::> 

~ ... -
<:{ 
:::> 

0 

-tf 13 0 
u :a 
:::J 
u 
... 
! 

12 0 

"' "'0 
c 
:::J 
0 a. 
c 

110 
>-
1-
(/) 

z 
ILl 
0 

>- 100 
a:: 
0 

90 

MOISTURE CONTENT in Percent of Dry Weioht 
10 20 30 40 

\ 

\ ''•dUo Gravity - 2.60 

I r\ 
I ·~ 

\ 
\ 

SOURCE: Sample No. 8702A 
SOIL TYPE : Grey Siltstone/Sandstone 
MAXIMUM DRY DENSITY: 117.5 pcf 
OPTIMUM MOISTURE CONTENT: 13.0% 

(Towsley and/or 
Pico Formation) 

TEST METHOD : ASTM DeSiiJnation D 1557 -70 
This method utilizes a 1/30-cubic-foot mold,in which 
each of five I ayers of soi I is compacted by 25 blows 

of a 10-pound hammer falliniJ 18 inches. 

COMPACTION TEST DATA 

50 
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SOURCE: 8703A 
SOIL TYPE : Reddish brown Silty/Sandy Shale (Modelo Formation) 

MAXIMUM DRY DENSITY: 104.0 pcf 
OPTIMUM MOISTURE CONTENT: 18.5% 

TEST METHOD : ASTM DesiQnation D 1557 -70 
This method utilizes a 1/30-cubic-foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10-pound hammer follinQ 18 inches. 

COMPACTION TEST DATA 
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PLATE A-4.3 



a 
:X: 
r 
u 

J.J 
0 

3 
0 
I 

,, 

-8 
I.L. 130 
0 :a 
:::1 
u 
.... 
! 

120 
Ill 
"0 
c:: 
:::1 
0 a. 
c:: 

110 
>-
1-
(/) 

z 
w 
0 

>- 100 
a: 
0 

90 

MOISTURE CONTENT in Percent of Dry Weioht 
0 10 20 30 40 

~,,,d£<< 
Gravity - 2. 60 

v \ 

~ I 

SOURCE: Sample No. 8704A 
SOIL TYPE : Brown Siltstone/Sandstone 

MAXIMUM DRY DENSITY: 110.5 pcf 
OPTIMUM MOISTURE CONTENT: 17.0% 

(Towsley and/or 
Pico Formation) 

TEST METHOD : ASTM Designation D 1557- 70 
This method utilizes a 1130 -cubic- foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10- pound hammer falling 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8704B 
SOIL TYPE : Brown Siltstone/Sandstone (Towsley and/or 
MAXIMUM DRY DENSITY : 109.0 pcf Pico Formation) 

OPTIMUM MOISTURE CONTENT: 17.0% 

TEST METHOD : ASTM Designation D 1557 -70 
This method utilizes a 1/30-cubic-foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10-pound hammer falling 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8705A 
SOIL TYPE : Grey to brown Siltstone/Sandstone 

MAXIMUM DRY DENSITY : 119 pcf 

(Towsley and/or 
Fico Formation) 

OPTIMUM MOISTURE CONTENT: 12.0% 
TEST METHOD : ASTM Designation D 1557 -70 

This method utilizes a 1/30-cubic-foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10- pound hammer fall in9 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8706A 
SOIL TYPE : Gray shale (Towsley and/or Pica Formation) 

MAXIMUM DRY DENSITY: 89.5 pcf 
OPTIMUM MOISTURE CONTENT: 27.5% 
TEST METHOD : ASTM Desionation D 1557 -70 

This method utilizes a 1/30-cubic-foot mold, in which 
each of five layers of soil is- compacted by 25 blows 

of a 10-pound hammer fallino 18 inches. 

COMPACTION TEST DATA 

50 

LEROY CRANDALL a ASSOCIATES 

PLATE A-4. 7 
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SOURCE : Sample No 8707 
SOIL TYPE : . Brown to Grey Siltstone (Towsley and/or 
MAXIMUM DRY DENSITY : 96.5 pcf Pico Formation) 
OPTIMUM MOISTURE CONTENT: 24.5% 

TEST METHOD : ASTM Designation D 1557 -70 
This me1hod utilizes a 1/30-cubic-foot mold,in which 
each of five layers of soil is compacted by 25 blows 

of a 10-pound hammer falling 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8709A 
SOIL TYPE : Brown to Grey Siltstone 
MAXIMUM DRY DENSITY: 95.0 pcf 
OPTIMUM MOISTURE CONTENT: 23.5% 

(Towsley and/or 
Pico Formation) 

TEST METHOD : ASTM Designation D 1557 -70 
This method utilizes o 1/30 -cubic- foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10-pound hammer fallinc;J 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8709B 
SOIL TYPE : Brown to Grey Siltstone (Towsley and/or 
MAXIMUM DRY DENSITY: 98.0 pd Pico Formation) 
OPTIMUM MOISTURE CONTENT: 21.0% 
TEST METHOD : ASTM Desi9nation D 15 57 - 70 

This method utilizes a 1/30-cubic-foat mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10-paund hammer fallin9 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8709C 
SOIL TYPE : Brown to Grey Siltstone (Towsley and/or 
MAXIMUM DRY DENSITY: 96.0 pcf Pico Formation) 

OPTIMUM MOISTURE CONTENT: 22.5% 
TEST METHOD : ASTM Desi9nation D 1557-70 

This method utilizes a 1130 -cubic- foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10- pound hammer fall in9 18 inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8710 
SOIL TYPE : Brown to Grey Siltstone (Towsley and/or 
MAXIMUM DRY DENSITY: 106.0 pcf Pico Formation) 

OPTIMUM MOISTURE CONTENT: 19.5% 
TEST METHOD : ASTM Des.i9nation D 1557 -70 

This method utilizes a 1/30-cubic-foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10- pound hammer fall in9 .. 18' inches. 

COMPACTION TEST DATA 
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SOURCE: Sample No. 8711 
SOIL TYPE : Brown/Grey Siltstone and Shale (Modelo 
MAXIMUM DRY DENSITY : 102.0 pcf Formation) 

OPTIMUM MOISTURE CONTENT: 21.0 % 

TEST METHOD : ASTM Designation D 1557-70 
This method utilizes a 1/30 -cubic- foot mold, in which 
each of five layers of soil is compacted by 25 blows 

of a 10-pound hammer falling 18 inches. 

COMPACTION TEST DATA 
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BORING NUMBER 
AND SAMPLE DEPTH : 

SOIL TYPE: 

MAXIMUM DRY DENSITY • : 
( lbs./cu. ft. ) 

OPTIMUM MOISTURE CONTENT' : 
(%of dry wt.) 

EXPANSION (%) : 
( From optimum to saturated 
moisture content ) 

C. B. R. •• 
( % of standard ) 

AT 90% COMPACTION: 

AT 95% COMPACTION: 

8at1'to3' 9 at 2' to 4' 

SANDSTONE SANDSTONE 

121 124 

14 12 

0.6 0.2 

31 38 

55 98 

• TEST METHOD: ASTM Designation D 1557-70. 

• • TEST METHOD: ASTM Designation D 1883-73. 

10 at 2' to 4' 

SILTSTONE 

117 

14 

1.3 

14 

31 

COMPACTION AND C. B. R. TEST DATA 

LeROY CRANDALL AND ASSOCIA'l'ES 
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BORING NUMBER COEFFICIENT OF 

AND PERMEABILITY 

SAMPLE DEPTH SOIL 1YPE (Om/Sec) 

1 at 39' SANDSTONE s.1x1o-s 

2 at 34' SANDSTONE 1.3X10-3 

3 at 100' SHALE 5.1X1Q-6 

0 
4 at 100' SHALE 6.5 X 10-6 

~ 
:z: 
() 

5 at 1' SANDSTONE 
1.2X1o-6 

lL 

\;2 7.4 X 10-7 en 5 at3' SANDSTONE 

uj 
0 5 at 5' SANDSTONE 1.0 X 10-6 

.<: 
E 6 at2' FILL- SILlY SAND .1.8 X 1Q-5 
'0 

c.: 6 at 8' SILlY SAND 1.6 X 10-6 
s: 

' ! 
,.._ 6 at 12' CLAYEY SAND 2.ox1o-5 
~ 

"' ~ 
~ 

7 at 1' FILL- SILlY SAND 2.sx1o-5 

w 
!;;: 7 at3' FILL- SANDY CLAY 1.3 X 10 -7 
0 

7 at 7' FILL- SANDY CLAY 6.7 x 10 -·s 
....J 

Kl ... 8 at5' 4.0 x 1o·5 
"' SANDSTONE 
"' w 
< 

co 
0 ..., 

PERMEABILITY TEST DATA 

(Tests on Undisturbed Materials From Borings) 
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SIGNATURE PAGE 

Based on our observation and analyses of the borrow source and test pad 

installations at the Lopez Canyon Landfill Development Area C, it is our opinion that the 

on-site segregated shale material will meet the low permeability liner requirements of Title 

23, Division 3, Chapter 15 of the California Code of Regulations. This report was prepared 

in accordance with generally accepted soils and geotechnical engineering practices applicable 

at the time the report was prepared. Vector Engineering, Inc. makes no other warranties, 

either expressed or implied, as to the professional advice provided under the terms of this 

agreement, and as described in this report. Our recommendations consist of professional 

opinions and conclusions, based on our testing and inspection program during installation 

of the test pads. 

VECTOR ENGINEERING, INC. 

~~ 
Scott Purdy, C.E.G. No. 1532 
Vice President, Director of Solid Waste Engineering 
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1. 0 INTRODUCTION 

In order to meet the requirements for low permeability liner material mandated 

by Title 23, Chapter 15 of the California Code of Regulations (CCR), the City of Los 

Angeles has proposed the installation of a composite liner system in the Development 

Area C at the Lopez Canyon Landfill. The composite liner system will be composed of 

a low permeability soil liner overlain by a high density polyethylene geomembrane. It 

is desirable to use existing or native low permeability soil that is presently on-site to 

minimize the cost of having to purchase and transport material to the project. The 

potential for utilizing on-site material was originally evaluated during an investigation 

conducted by LeRoy Crandall and Associates in 1988. This investigation titled 

"Supplemental Field and Laboratory Investigation of Potential Low-Permeability On­

Site Material, Lopez Canyon Landfill", evaluated the suitability of a mixture of on-site 

sand/shale materials (alone and with an admixture of bentonite) for use as a low 

permeability liner. The investigation concluded that the non-segregated material 

would require enrichment of bentonite to satisfy the permeability requirements of 

Chapter 15. 

Subsequent to the above investigation, excavation in the Development Area C 

uncovered a unit of shale that was potentially suitable as a low permeability liner 

without bentonite addition. This material was stockpiled by the City at the direction 

of Law/Crandall, Inc. In order to determine if the on-site stockpiled segregated shale 

material was suitable, BAS (in association with Vector and Law\Crandall, Inc.) 

prepared the "Revised Workplan for Clay Test Pad Installation and Related Engineering 

Services for the Lopez Canyon Landfill, Development Area C", dated May 28, 1992. 

This workplan was submitted to the City and to the Los Angeles Regional Water 

Quality Control Board (RWQCB). Following receipt of a June 8, 1992 approval letter 

from the RWQCB, the evaluation of the low permeability soil at the Lopez Canyon 

Landfill was initiated. 

The following report describes the portions of the evaluation conducted by 

Vector. This work included laboratory borrow source testing and analyses, test pad 

Vector Engineering, Inc. • 12438 Lorna Rica Dr., Suite C • Grass Valley, CA 95945 • (916) 272-2448 
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installation (including laboratory testing, field testing, and a comparison of 

permeability test methods), and the testing and evaluation of a "modified test pad" 

following the identification of potential construction difficulties with the original test 

pad. In addition, non-segregated sand/shale materials were amended with bentonite 

and evaluated in the laboratory for use as potential cover material under the 

requirements of Title 14, CCR. 

2.0 BORROW SOURCE EVALUATION 

The purpose of the borrow source investigation was to determine if the on-site 

shale material satisfies the regulatory requirements for use as a low permeability soil 

liner. The borrow source material was sampled in three different locations 

(designated sample 1, sample 2, and sample 3) and a complete evaluation of the soil 

characteristics for each location was performed. The tests that were conducted 

included: modified proctor test (ASTM D-1557), particle size analysis (ASTM D-422), 

Atterberg limits (ASTM D-4318), hydraulic conductivity (ASTM D-5084), and expansion 

index (ASTM D-4829). 

In order to determine if the native soil was suitable for the intended 

application, each of the three samples (WlB, 2A/2B, 3A!3B) was analyzed to 

determine the soil characteristics. Two five gallon buckets of soil (designated "A" and 

"B") were obtained from each sample location. The results from these tests provided 

a basis to determine if this soil was suitable or if other sources of material or 

bentonite amendment would be required. 

The modified Proctor test was used to determine the optimum moisture 

content and maximum density of the soil samples. The results of these tests are 

presented in Appendix 1. The modified proctor test was conducted in accordance 

with ASTM D-1557. 

The particle size analysis is a mechanical analysis which uses the sieve and 

hydrometer to determine the grain size distribution of a soil sample. The grain size 

Vector Engineering, Inc. • 12438 Lorna Rica Dr., Suite C • Grass Valley, CA 95945 • (916) 272-2448 
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distribution was plotted for each sample. The particle size analysis was conducted in 

accordance with ASThl D-422. A graphical representation of the grain size 

distributions is presented in Appendix 1. 

The Atterberg limits test was used to detem1ine the liquid limit and plasticity 

index for the given soil samples. Along with the particle size analyses, this 

information was used to classify the type of soil within the Unified Soil Classification 

System (ASTM D-2487). The on-site soil was classified as a ML (inorganic silt). The 

liquid limit (LL) and plasticity index (PI) obtained for the three samples is provided 

on the grain size analyses in Appendix 1 and were as follows: Sample W1B, LL 35% 

and PI 6%; Sample 2N2B, LL 36% and PI 7%; and Sample 3N3B LL 35% and PI 6%. 

The Atterberg limits testing was conducted in accordance with ASTM D-4318. 

The evaluation of the soil properties from the three sample locations was fairly 

consistent across the site. Material from sample location 1 was selected for hydraulic 

conductivity analysis. In order to determine the effect of moisture content on the 

hydraulic conductivity (permeability), the moisture content of the soil was varied 

while the relative compaction remained uniform. Four permeability tests were 

conducted at a relative compaction of 90% and moisture contents of optimum, 2% 

above optimum, 4% above optimum, and 6% above optimum. The tests were 

conducted in triaxial cells according to ASTM D-5084. 

The results of the permeability analysis indicated that as the moisture content 

increases, the permeability decreases. Samples evaluated at optimum moisture and 

2% above optimum had permeabilities of 5 x 10.o em/sec and 2 x 10.o em/sec, 

respectively. Samples evaluated at 4% and 6% above optimum had permeabilities of 6 

x 10"7 em/sec and 1 x 10"7 em/sec, respectively. Based on the results of the laboratory 

evaluation, the on-site soils would be required to be equal or above 4% wet of 

optimum at 90% compaction to meet the required permeability. The results of the 

permeability testing are provided in Table 1. 

Vector Engineering, Inc. • 12438 Lorna Rica Dr., Suite C • Grass Valley, CA 95945 • (916) 272-2448 
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In order to determine the effect of bentonite addition to the on-site soils, four 

additional permeability tests were conducted on the material. In these four tests, 1% 

and ;% bentonite was added to samples of the on-site soils compacted to 90% at 

moisture contents 2% and 4% above optimum. As was expected, the addition of 

bentonite lowered the permeability significantly. Samples evaluated at 2% and 4% 

above optimum with 1% bentonite had permeabilities of 1.5 x 10"7 em/sec and 1 x 10"7 

em/sec, respectively. Samples evaluated at 2% and 4% above optimum with ;% 

bentonite had permeabilities of 9 x 10-s em/sec and 7 x 10-s em/sec, respectively. 

These results are also provided on Table 1. 

The final permeability test conducted on the borrow source material involved 

using leachate as the permeant. Chapter 15, Title 23, CCR requires that the low 

permeability liner be analyzed with leachate to determine if any adverse effects on the 

liner integrity are found. Leachate from the Toyon Landfill was shipped to Vector by 

BAS and a sample compacted to 90% at a moisture content 6% above optimum was 

analyzed. The sample using the leachate showed no significant change in 

permeability as compared to the sample that was evaluated using water as the 

permeant. The results of this test are shown on Table 1. 

The results of the expansion index (EI) test are also shown on Table 1. Soils 

with an EI less than 20 are considered to have a very low potential for expansion 

while soils with an EI greater than 130 have a very high potential for expansion. 

Based on an EI value of 23.6, the potential for expansion of the low permeability soil 

is low. However, some very minor expansion is expected which is desirable so that 

any small cracks in the liner would self seal. 

Based on the results of the permeability evaluation, the native soil at the 

landfill site should be acceptable for use as liner material if the moisture content is 

kept between 4% and 6% above optimum. Another acceptable option would be to 

add bentonite to the soil with a moisture content between 2% and 4%. Due to the 

Vector Engineering, Inc. • 12438 Lorna Rica Dr., Suite C • Grass Valley, CA 95945 • (916) 272-2448 
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TABLE 1 

LABORATORY PER:\1EABILITY TEST SUMMARY 

Sample Relative Moisture Sample Chamber Inlet Outlet 
ID Compaction Content Dia/Ht Press. Press. Press. 

% % (em) (psi) (psi) (psi) 

WlB@ 90 15.9 6.2/8.0 70 63 60 
Optimum Moist. 

WlB@ 90 17.9 6.2/8.0 70 63 60 
Opt. +2% 

WIB@ 90 19.9 6.2/8.0 70 63 60 
Opt. +4% 

WlB@ 90 21.1 6.2/8.0 70 63 60 
Opt. +6% 

WIB@ 90 21.1 6.2/8.0 70 63 60 
Opt. +6% 

W;Leachate 

WlB@ 90 17.9 6.2/8.0 70 63 60 
Opt. +2% 

W/1% Bentonite 

WlB@ 90 19.9 6.2/8.0 70 63 60 
Opt. +4% 

W/1% Bentonite 

WlB@ 90 17.9 6.2/8.0 70 63 60 
Opt. +2% 

W/5% Bentonite 

WlB@ 90 19.9 6.2/8.0 70 63 60 
Opt. +4% 

W/5% Bentonite 

Temp. 
(•c) 

20 

20 

20 

20 

20 

20 

20 

20 

20 

October. 1992 
Job No. 911108.3 

Permeability 
K (CJDJ5ec) 

5x!O'' 

2x10"' 

6xH)'' 

lxl0'7 

2xl0"7 

1.5x10'' 

lxlO'' 

9xl0'' 

7x!O'' 

Note: Permeability testing was perfonned utilizing the flexible wall method with samples remolded to 90% 
relative compaction at the indicated moisture content, as determined by test method ASTM 0·1557. Bentonite was 
added as a percentage of the dry weight of soil. 

Sample ID Description 

WlB Gray clayey Silt 

EXPANSION INDEX 
ASTM D-4829 

Initial Moist. Final Moist. 
% % 

13.1 26.8 

Dry Density Saturation Expansion 
(pel) % Index 

97.6 50.0 23.6 
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high cost of bentonite addition, it was recommended to build a test pad using on-site 

soils with a moisture content between 4% and 6% above optimum. 

3.0 TEST PAD EVALUATION 

Vector's role in the test pad installation consisted primarily of a field 

permeability evaluation and a permeability test method comparison. The geotechnical 

inspection and testing of the installation was conducted by Law/Crandall and was 

submitted to BAS under separate cover. A certified engineering geologist from Vector 

arrived at the Lopez Canyon Landfill on June 29, 1992. Our geologist observed the 

screening, moisture addition, and test pad installation techniques. Daily field 

construction reports were compiled on the procedures and observations. These 

reports are included in Appendix 2. 

Following completion of the test pad, a sealed double ring infiltrometer (SDRI) 

was installed. The SDRI was manufactured by Trautwein Soil Testing Equipment of 

Houston, Texas. The SDRI consists of a 12 foot by 12 foot outer ring and a sealed 5 

foot by 5 foot inner ring. 

The outer ring was assembled and a 4 inch wide, 18 inch deep trench was cut 

into the test pad. The outer ring was then lowered into the trench and grouted into 

place using Volclay grout. The inner ring was placed in a 1 inch wide, 5 inch deep 

trench and also grouted into place. 

The following day, three sets of tensiometers were placed between the outer 

and inner rings. At each of the three sets, tensiometers were installed to depths of 6, 

12, and 18 inches. The inner ring was then partially filled with water and observed 

for leaks. After no leaks were detected, the outer ring was filled with water. Vector 

personnel were not responsible for recording data from the SDRI. This information 

will be obtained by BAS and the City. The installation and operational procedures 

provided with the SDRI by the manufacturer are included in Appendix 3. 

Following completion of the SDRI installation, four sealed single ring 

Vector Engineering, Inc. • 12438 Lorna Rica Dr., Suite C • Grass Valley, CA 95945 • (916) 272-2448 
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infiltrometer (SSRI) permeability tests were conducted. The' SSRI test apparatus uses 

a 1/4 inch thick steel ring nominally 12 inches in diameter by 14 inches high. A top 

or "seal" made of 3/8 inch thick polycarbonate plastic is clamped to the rim of the ring 

using C-clamps. A rubber 0-ring creates an air-tight seal between the steel and the 

polycarbonate top. A center valve in the top is connected by tlexible plastic tubing to 

a buret mounted on a post next to the ring. The buret is marked in increments to 

measure outtlow during the test. The entire apparatus is insulated to guard against 

temperature tluctuations. 

The setup time, date, and initial temperature of the water were recorded at the 

time saturation of the test area began. The SSRI was allowed to saturate for a 

minimum of 16 to 24 hours before running the test. After this initial saturation 

period, timed infiltration measurements were taken. The buret was filled with water 

and timed readings were taken as the water level dropped. The time between 

readings was generally 10 minutes but varied according to the outtlow. The 

infiltration rate, I, was calculated as follows: 

I = Q/(A, x t) 

where: ~ = area of the buret 

Q = (initial buret reading - final buret reading) x A, 

A, = area of the permeameter cylinder 

t = time 

Timed readings were continued until the infiltration rate stabilized. Once the 

infiltration rate stabilized, the temperature of the water was recorded, the cover was 

removed, and the swell gage monitored. The ring was then removed from the test 

pad and the water emptied from the ring. The depth of the wetted front was then 

measured. This depth, D, was used to calculate the hydraulic gradient, i, using the 

following equation: 

Vector Engineering, Inc. • 12438 Lorna Rica Dr., Suite C • Grass VaUey, CA 95945 • (916) 272-2448 
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i = (total height of water in buret at time zero + D)/D 
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The permeability of the test pad was determined by dividing the infiltration rate 

(I) by the hydraulic gradient (i). The effect of temperature on the infiltration of water 

was obtained by multiplying the permeability by a temperature-viscosity correction 

factor to determine the final permeability. 

Of the four tests conducted on the test pad, one had a small leak that occurred 

due to a bent rim on the steel ring. Although this leak increased the infiltration rate 

(and therefore the permeability), the results were 1 x 10'7 em/sec which still met the 

minimum regulatory requirements. The remaining three tests were conducted with 

undamaged steel rings and the results were very consistent. Two of the tests resulted 

in permeabilities of 5 x 10.a em/sec and the remaining test had a permeability of 3 x 

lO.a em/sec. The field data sheets for the SSRI tests are provided in Appendix 4. 

In addition to the SDRI and SSRI tests, three BAT in situ hydraulic conductivity 

tests were run on the test pad. The BAT permeameter consists of a plastic tip 

containing a cylindrical porous filter. The plastic tip was attached to a steel pipe and 

driven into the test pad. After determining the static pore pressure, an outflow device 

was lowered into the pipe and brought in contact with the porous filter using a 

hypodermic needle and septum. A pressure transducer was then used to monitor the 

gas pressure change in the outflow device as water exits the system. By measuring 

the gas pressure change in the outflow device and applying Boyle's Law, the 

permeability of the test pad was determined. 

Vector conducted one BAT permeameter test on July 8, 1992 with a calculated 

permeability of 4 x 10.a em/sec. Because of equipment problems, the remaining two 

tests were run on July 14, 1992 by Moore and Taber Consultants. These tests both 

had calculated permeabilities of 1 x 10'7 em/sec: The computer print-outs for the BAT 

tests are provided in Appendix 4. 

Vector Engineering, Inc. • 12438 Lorna Rica Dr .. Suite C • Grass Valley. CA 95945 • (_<l16) 272-2448 
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Following completion of the field permeability testing, four thin walled (shelby 

tube) drive samplers were pushed into the test pad and relatively undisturbed 

samples were shipped to Vector's Grass Valley laboratory. These samples were 

removed from the tubes and placed in flexible wall, triaxial test cells and the 

permeability was determined according to ASTM D-5084. The four test results ranged 

from 1.5 x 10.,. em/sec to 8 x 10.,. em/sec. Table 2 presents the details of the 

laboratory permeability testing for the test pad. 

TABLE 2 

UNDISTURBED LABORATORY PERMEABILITY TEST SUMMARY 

Test Method:ASTM D-5084 Permeant Liquid:De-Aired Water 

Sample Dry Density Moisture Sample Chamber Inlet Outlet Temp. Permeability 
lD (pet) Content Dia./Ht. Press. Press. Press. (°C) K (em/sec) 

% (em) (psi) (psi) (psi) 

Sample #1 99.5 21.0 7.2/9.3 70 63 60 2o• 5.1x10' 
-4" 

Sample #2 94.5 20.8 7.2/9.1 70 63 60 2o• 2.7xl0 .. 
-4" 

Sample #3 97.5 21.6 7.2/9.1 70 63 60 2o• 8.3xl0"' 
-4" 

Sample #4 96.2 20.4 7.2/9.2 70 63 60 2o• 1.5x10 .. 
-4" 

Note: Permeability testing was performed utilizing the flexible wall method with relatively undisturbed samples. 

4.0 MODIFIED TEST PAD EVALUATION 

Although the field and laboratory permeability evaluations of the test pad 

proved to be less than 1 x 10-6 em/sec as required by the regulations, moderate to 

severe pumping of the material was observed when equipment drove on the test pad. 

Since pumping of the material would make placement of an overlying geomembrane 

Vector Engineering, Inc. • 12438 Lama Rica Dr., Suite C • Grass Valley, CA 95945 • (916) 272-2448 
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extremely difficult, a meeting was held between the City, BAS, Vector. and 

Law/Crandall to discuss the potential problem. At the meeting, it was decided that 

reducing the moisture content of the material while increasing the compactive effort 

may result in a liner that meets the required permeability and does not pump. 

In order to determine the effect of increased compactive effort on the on-site 

material, Vector was authorized to conduct eight remolded laboratory permeability 

tests using a relative compaction of 95%. Two samples each were evaluated at 

optimum moisture, 1% above, 2% above, and 3% above optimum. The results of the 

laboratory testing, as shown on Table 3, ranged from 1 x 10'7 em/sec to 5 x 10'7 

em/sec. Based on these results, it was recommended that a small scale or "modified 

test pad" be conducted to evaluate the constructibility of the material. 

On August 5, 1992, BAS submitted to the RWQCB a letter titled "Request for 

Approval, Mini-Test Pad for Field Permeability Testing, Phase I, Disposal Area "C" 

liner, Lopez Canyon Landfill, Los Angeles, California". Since a SDRI was currently 

being conducted on the original test pad, the RWQCB gave approval for the modified 

test pad to be installed without a SDRI. 

The purpose of the modified test pad was to evaluate field construction 

techniques at lower moisture contents and determine if the permeability requirements 

were met. In addition, close observation was conducted to ensure that the material 

did not exhibit pumping under equipment traffic. Daily reports prepared by Vector's 

engineering geologist during field analysis of the modified test pad are presented in 

Appendix 5. 

In order to determine the permeability of the modified test pad, Vector 

conducted two SSRI's, two BAT tests, and took two shelby tube samples for laboratory 

evaluation. As discussed above, no SDRI was installed on the modified test pad. 

Instead, the results of the other field tests will be correlated to the SDRI conducted 

on the full scale test pad. 

Vector Engineering, Inc. • 12438 Lorna Rica Dr .. Suite C • Grass Valley, CA 9;945 • (916) 272-2448 
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The SSRI tests conducted on the modified test pad had results of 2 x 10'7 

em/sec and 4 x lO.a em/sec. The results of the second SSRI test (4 x 10.a em/sec), may 

not be representative because the initial test leaked and the ring was reset and tested 

without the minimum saturation period. The two BAT permeameter tests conducted 

on the modified test pad indicated in situ permeabilities of 5 x 10.a em/sec and 

7 x 10.a em/sec. The data sheets for the BAT tests and SSRI's are provided in 

Appendix 6. 

In addition to the field permeability evaluations, two relatively undisturbed 

shelby tube drive samples were obtained from the modified test pad. These samples 

were transported to Vector's soils laboratory and evaluated for permeability using 

ASTM D-5084. The shelby tube samples yielded permeabilities of 2 x w·' em/sec and 

3 x 10'7 em/sec as shown in Table 4. 

5.0 COVER SOIL BORROW SOURCE EVALUATION 

In addition to conducting the test pad evaluation on the proposed on-site 

segregated shale material, Vector evaluated the potential for using other materials at 

the Lopez Canyon Landfill as cover for closure of the site. BAS obtained samples of 

unsegregated representative sand/shale material and shipped them to Vector's 

laboratory for analysis. After screening out particles greater than 3/4-inch, a modified 

Proctor test was conducted on the material which had a maximum density of 120.3 

pounds per cubic foot and an optimum moisture of 12.8%. The results of this 

laboratory analysis are provided in Appendix 7. 

In order to be used as a low permeability cover, the proposed material must 

have a permeability of less than or equal to 1 x 10.,; em/sec. Previous testing of the 

existing materials by Law/Crandall (other than the segregated shale unit) indicated 

that the required permeability could not be achieved without the addition of 

bentonite. Based on this previous testing, Vector added 4% and 8% bentonite to the 

proposed cover material remolded to 90% of the maximum density at moisture 

contents of optimum and 3% above optimum. These samples were then placed in 
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REMOLDED LABORATORY PER.l\1EABILITY TEST SUMMARY 

Test Method·ASTM D 5084 ' 
. Permeant Liquid-De Aired Water . 

Sample Relative Moisture Sample Chamber Inlet Outlet Temp. Permeability 
ID Compaction Content Dia/Ht Press. Press. Press. ("c) K (em/sec) 

% % (em) (psi) (psi) (psi) 

Stockpile 95 14.8 6.2/6.3 90 83 80 20" 2.2x1o·' 
Optimum 

Moist. 

Stockpile 95 14.8 6.2/6.3 90 83 80 20" 2.8x10'7 

Optimum 
Moist.• 

Stockpile 95 15.8 6.2/6.3 90 83 so 20" L7x10'7 

Opt. +I% 

Stockpile 95 15.8 6.2/6.3 90 83 so 20" 2.lxl0"7 

Opt +1%* 

Stockpile 95 16.S 6.2/6.3 90 83 so 20" 3.ox1o·' 
OpL +2% 

Stockpile 95 16.8 6.2/6.3 90 83 so 20" 5.3xlo·' 
Opt +2%* 

Stockpile 95 17.8 6.2/6.3 90 83 so 20" 3.6xlo·' 
Opt. +3% 

Stockpile 95 17.8 6.2/6.3 90 83 so 20" !.4x!O·' 
OpL +3%* 

Note: Permeabilicy testing was performed utiliZing the flexible wall method with samples remolded to 95% relative 
compaction at the indicated moisture content, as determined by test method ASTM D-1557. 

TABLE 4 

MODIFIED TEST PAD UNDISTURBED LABORATORY PERMEABILITY 

Test Method ASTM D 5084 : . er : . P meant Liquid De Aired Water 

Sample Dry Density Moisture Sample Chamber Inlet Outlet Temp. Permeability 
lD (pet) Content Dia./Ht. Press. Press. Press. {"c) K (em/sec) 

% (em) (psi) (psi) (psi) 

Sample #1 99.2 17.2 7.2/8.0 70 63 60 20" 1.9xHY7 

-4" 

Sample #2 97.1 16.4 1.2n.1 70 63 60 zo• 3.oxto·' 
-4" 

Note: Permeability testing was performed utilizing the flexible wall method with relatively undisturbed samples. 
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TABLE 5 

COVER SOIL LAllORATORY PERMEABILITY TEST SUMMARY 

Test Metho&ASTM D-5084 Permeant Liquid:De·Aired Water 

Sample Moist.% Sample Chamber Inlet Outlet Temp. 
ID Dry Density, Dia/Ht Press. Press. Press. ('c) 

(pel) (em) (psi) (psi) (psi) 

Opt. Moist. 12.8/109.3 6.2/6.3 70 63 60 20' 
w/ 4% Bentonite 

Opt. Moist. 11.9/110.7 6.2/6.3 70 63 60 20' 
w/ 8% Bentonite 

Opt. Moist. + 3% 15.8/109.3 7.2/9.0 70 63 60 20' 
w/ 4% Bentonite 

Opt. Moist. + 3% 14.9/110.7 7.2/9.0 70 63 60 20' 
w/ 8% Bentonite 

October. 1992 
job No. 911108.3 

Permeability 
K (em/sec) 

4.1x10"7 

9.2xl0 .. 

2.2x10"7 

7.6xro·• 

Note: Penneability testing was performed utilizing the flexible wall method with remolded samples. 
Bentonite was added as a percentage of the dry weight. 

triaxial cells and the permeability was evaluated. The results ranged from 4 x 10'7 

em/sec to 8 x 10"" em/sec and are shown on Table 5. 

6.0 CONCLUSIONS 

As described previously, the purpose of the test pad evaluation was threefold: 

to determine if the liner materials meet the requirements of the regulations, to 

determine the constructibility of the liner material in the field, and to correlate the 

various field and laboratory permeability test methods to each other. In addition to 

the evaluation of the test pad, the suitability of other on-site materials for use as final 

cover was determined. 

6.1 Regulatory Requirements 

Based on the results of the borrow source evaluation, the on-site shale unit at 

the Lopez Canyon Landfill will be suitable as a low permeability liner material. The 
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material meets or exceeds the requirements set forth in Chapter 15, Section 2541 of 

the California Administrative Code with the exception of the material designation 

under the Unified Soil Classification System. Chapter 15 states that materials shall be 

fine-grained soils with a significant clay content and without organic matter, in the 

"SC" (clayey sand), "CL" (clay, sandy or silty clay), or "CH" (clay, sandy clay) classes of 

the Unified Soil Classification System. 

The on-site material proposed for use as the low permeability liner was 

classified as a silt (ML) during the borrow source laboratory testing. While the 

material was not classified as a clay, all other criteria were met including greater than 

30% of the material passing a No. 200 U.S. Standard sieve and a calculated 

permeability of less than 1 x 10.o em/sec. Low permeability liners have been 

constructed with ML material at other sites in Southern California (such as the 

Calabasas Landfill) and have performed well. Based on this performance, BAS and 

Vector recommended using the material for the Development Area C liner soil. 

6.2 Constructibility 

Following approval of the borrow source, a test pad was installed in order to 

evaluate construction methods and to conduct a comparison of the available 

permeability test methods. The borrow source analysis indicated that the required 

permeability could be obtained if the material was compacted to 90% of the maximum 

density at a moisture content between 4% and 6% above optimum. The borrow 

material was pre-moistened to 6% in a mixing area and transported to the test pad 

and compacted. 

Although the material was compacted to greater than the 90% minimum 

required, it was noted that moderate to severe pumping was occurring when 

machinery drove on the liner. This pumping occurred because of the amount of 

moisture present in the material. The procedures used to place the synthetic 

geomembrane in the Disposal Area C will require traffic to traverse the soil liner. 
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Because of this, it was determined that the proposed material would present 

construction difficulties at the compaction and moisture content specified. 

The borrow soil was then tested in the laboratory at a compaction of 95% and a 

moisture content ranging from optimum to 3% above optimum and found to be 

within the required permeability. A second, modified test pad was constructed at the 

higher compaction and lower moisture content. This pad did not exhibit pumping 

during installation and was determined to be suitable from a constructibility 

standpoint. 

6.3 Permeability Correlation 

Four test methods were used to determine the permeability of the in-place test 

pad liner. These methods consisted of the sealed double ring infiltrometer (SDRI), 

the sealed single ring infiltrometer (SSRI), the BAT permeameter, and undisturbed 

laboratory triaxial permeability tests. BAS is conducting the SDRI test and will 

correlate the results with the other methods discussed within this report. 

All of the field and laboratory permeability tests conducted on the test pad and 

modified test pad gave results that satisfy the regulatory requirements for clay liners at 

Class III landfills. A comparison of the results using the different methods is given in 

Table 6. 

For the test pad, the average measured permeability using the SSRI was 5.7 x 

10"' em/sec, for the BAT permeameter was 1.0 x 10'7 em/sec, and for the laboratory 

triaxial testing was 4.4 x 10"' em/sec. For the modified test pad, the average measured 

permeability using the SSRI was 1.4 x 10·7 em/sec, for the BAT permeameter was 6.1 x 

10"' em/sec, and for the laboratory triaxial testing was 2.4 x 10'7 em/sec. Based on the 

results from the test pad and modified test pad, it appears that the SSRI and the 

laboratory triaxial permeability test methods correlate very well. In general, the BAT 

permeameter permeability results were about one half of a magnitude of order 

different than the SSRI or Laboratory results. For the test pad, the BAT permeameter 
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gave results that were more permeable than the SSRI and laboratory results and for 

the modified test pad, the BAT results were less permeable. 

TABLE 6 

COMPARISON OF FIELD AND LABORATORY TEST METHODS 

Sample Single Ring BAT Probe Laboratory 
ID Permeability Permeability Permeability 

K (em/sec) K (em/sec) K (em/sec) 

Test Pad 3.4x10.s 3.8xlO.a 5.1x10.g 
Sample Location 1 

Test Pad I.Oxio·7 L4xi0·7 2.7xlO.s 
Sample Location 2 

Test Pad 4.8xlO.a L3xl0·7 8.3x10.a 
Sample Location 3 

Test Pad 4.6x10.s .. 1.5x10.s 
Sample Location 4 

Mini-Test Pad 2.4x10'7 5.3x10.s 1.9x10'7 

Sample Location 1 

Mini-Test Pad 3.7x10.a 7.0x10.g 3.0xl0'7 

Sample Location 2 

Since the production clay liner will be installed at the same compaction and 

moisture content as that of the modified test pad, it is recommended that the 

permeability correlations obtained from the modified test pad be used. Following the 

results of the sealed double ring infiltrometer (SDRI) analysis being conducted by 

BAS, the other permeability test methods conducted during this investigation will be 

correlated to the SDRI. This correlation will be used when analyzing the results of 

the field and laboratory tests conducted on the production clay liner to determine 

that the specified permeabilities have been met. 
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The purpose of the cover soil borrow source investigation was to determine if 

unsegregated on-site sand/shale materials would be suitable for use as a low 

permeability cover soil. The results of the laboratory permeability testing on the on­

site soils with the addition of bentonite resulted in values ranging from 4.1 x 10"7 

em/sec to 7.6 x 10"" em/sec. Based on these values, it appears that bentonite amended 

on-site materials will satisfy the regulatory requirements for Class III low permeability 

cover soils. 
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QUALI'IY ASSURANCE- QUALI'IY CONTROL FOR 
PLACEMENT OF COMPACTED CLAY BARRIER AND FINAL COVER 

INTRODUCTION 

Construction projects of any complexity need both Quality Assurance and Quality Control. 

A Quality Assurance (QA) program consists of selected testing and inspection of the final 

cover to provide to the Owner/Agencies and evaluation of whether the completed item is 

of the specified quality. Unlike many manufactured items, soil fill becomes a finished 

product uniformly and consistently throughout the time of construction. As a result, it is 

both inefficient and impractical to withhold QA testing until completion of the project. 

Rather, it is most effective to conduct the QA program during the grading. 

A Quality Control ( QC) program consists of selected tests and inspections during 

production which assist the Owner/Constructor in producing the quality product required 

of him. Since Quality Control influences the Constructors daily operations and can affect 

his progresss and profitability, the Constructor (in this case also the Owner) should not 

undertake the QC function directly. 

Owing to similarity of intent and procedure, QA and QC functions for grading projects are 

typically combined and left under the objective authority of a single team of design 

professionals. The following discussions are therefore presented as a description of the 

combined QA/QC procedures which are proposed for the placement of the final cover on 

the Lopez Canyon Landfill site. 

(LA WCRAJ'iD:J-24-92) 1 



PURPOSE 

The purpose of a final cover is to provide long-term minimization of migration of liquids 

through the post-closure period of the landfill, control and venting of gas generated in the 

facility, isolate the wastes from the subsurface and surface with minimum maintenance, 

promote drainage and collection of leachate and minimize erosion or abrasion of the cover, 

accommodate settlement and subsidence so that the cover's integrity is maintained, and 

provide a permeability suitable to minimize or prevent infiltration of runoff and excess 

irrigation water. 

The primary purpose of the QA/QC program is to provide evidence that satisfactory 

materials and good practices are used in accordance with the design specifications. Any 

deviations from the design or specifications should be reported to the Design Professional 

in order that he may evaluate their effects with respect to the design and ultimate 

performance of the cover or other barrier and drainage systems. 

ELEMENTS OF PLAN 

The basic elements of a QA/QC program are: objective, responsibility, personnel 

qualifications, inspection activities, requirements, and documentation. A brief description 

of each follows: 

OBJECTIVE 

To assure that the final cover are placed in accordance with the plan approved by the 

applicable agencies. 

(lA WCRAI\0:3-24-92) 2 
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RESPONSffiiLITY AND AUTIIORITY (tentative) 

A Surveying -

B. Inspection -

C. <Jeotechnical-

D. Borrow Area Review-

E. Test Pad Construction-

F. Design-

CJ. Permeability and Soil 

Property Testing -

H. Overall Certification -

(L\ WCRAND:3-24-92) 

City of Los Angeles 

Department of Public Works 

Bureau of Sanitation 

200 North Spring Street, Room 1410 

Los Angeles, California 90012 

Bryan A. Stirrat & Associates 

1360 Valley Vista Drive 

Diamond Bar, California 91765 

Law I Crandall, Inc. 

200 Citadel Drive 

Los Angeles, California 90040 

Law I Crandall, Inc. 

200 Citadel Drive 

Los Angeles, California 90040 

Law I Crandall, Inc. 

200 Citadel Drive 

Los Angeles, California 90040 

Bryan A. Stirrat & Associates 

1360 Valley Vista Drive 

Diamond Bar, California 91765 

Law I Crandall, Inc. 

200 Citadel Drive 

Los Angeles, California 90040 

Principal Sanitary Engineer 

Solid Waste Management 

Bureau of Sanitation 

City of Los Angeles 
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PERSONNEL QUALIFICATIONS 

A Survey - City of Los Angeles 

B. Construction Inspection - Bryan A Stirrat & Associates 

C. Geotechnical Inspection- Law/Crandall, Inc. 

D. Design- Ed Schrandt (Bryan A. Stirrat & Associates) 

E. Project Engineer - Bryan A Stirrat & Associates 

INSPECTION ACTIVITIES (tentative) 

The observations and tests that will be used to monitor the installation of the liner material 

and Final Cover: 

A. Survey - City of Los Angeles 

B. Construction Inspection - Bryan A. Stirrat & Associates 

C. Geotechnical Inspection - Law j Crandall, Inc. 

D. Design Review- Law/Crandall, Inc., and Bryan A. Stirrat & Associates 

REQUIREMENTS FOR LOW PERMEABILITY COVER 

The requirements for the final cover system have been generally set forth in State of 

California, Title 23, Chapter 3, Subchapter 15, Articles 3, 4, and 8. In order to satisfy these 

requirements for a final cover system, we propose: 

o A three layer system which will be not less than five feet in thickness. On 

side slopes of 2:1 (horizontal to vertical), the horizontal width of the cover 

may be wide as about 12 to 15 feet. This width results in a thickness of about 

5 to 6 1/2 feet normal to the slope. While the above sloping configuration is 

an increase from the Closure Plan, it is a result of the minimum width 

necessary to effectively operate construction and compaction equipment and 

bench widths; 
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o Final grade of the cover will be a minimum of 3% to prevent ponding; 

o Slopes steeper than 10% shall be designed to be protected from water and 

wind erosion; 

o Tests to be performed are discussed in detail below. 

DOCUMENTATION 

The City has informed consultants Law/Crandall, Inc. and BAS that complete 

documentation of their construction activities shall be maintained for Agencies review. 

The information will be tabulated on a weekly basis and submitted monthly. 

The following items will be maintained: 

1. Daily Reports- All field personnel's description of site activities. 

2. Field Test Results. 

3. Laboratory Test Results. 

4. Sampling Location Map - Sample locations will be maintained on site during 

all active grading. 

5. Survey Notes (Available on request). 
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FINAL COVER EARTIIWORK SPECIFICATIONS 

These earthwork specifications present the generally accepted standards and minimum 

requirements for earthwork grading operations to be used in development of the project. 

These specifications shall be the project guidelines for earthwork except where specifically 

superseded in subsequent soils reports, or be prevailing guidance documents of the 

controlling agency. 

GENERAL 

A The Constructor shall be responsible for the satisfactory completion of all 

earthwork in accordance with the project plans and specifications. 

B. The project Construction Inspector, Geotechnical Engineer, Engineering 

Geologist, and Design Engineer are City's representatives and shall provide 

engineering and geologic inspection and testing services. 

C. All clearing, grubbing, stripping, and site preparation for the project shall be 

accomplished by the Constructor to the satisfaction of the City and 

Geotechnical Engineer. 

D. It is the Constructor's responsibility to prepare the ground surface to receive 

the fills to the satisfaction of the City and to place, spread, mix, water, and 

compact the fill in accordance with the job specifications and as 

recommended by the Geotechnical Engineer. The Constructor shall also 

remove all material considered by the Geotechnical Engineer to be 

unsuitable for use in the construction of the final cover. 

E. The Constructor will have suitable and sufficient compaction equipment on 

the job site to handle the amount of fill being placed. If necessary, 
excavation equipment will be shut down temporarily in order to permit 

proper compaction of fills to be achieved. Sufficient watering apparatus will 

also be provided by the Constructor, with due consideration to the type of the 

fill material, rate of placement, moisture-temperature conditions, and time of 

year. 
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F. A final report shall be issued by the Geotechnical Engineer attesting to the 

Constructors conformance with these specifications. The map used in this 

final report will be the "As-Built" plan prepared by the Design Engineer. 

SITE PREPARATION 

A Equipment used in the installation compaction of cover materials will be 

state-of-the-art grading machinery of known specifications suitable for 

performing the required work in a timely and efficient manner. All clay 

barrier material shall be compacted using sheepsfoot tampers, which 

promote interlayer bonding between successive fill lifts. 

B. Excess vegetation and all deleterious material shall be disposed of off-site (or 

taken to an approved area elsewhere on the site), as required by the 

Geotechnical Engineer. This removal must be concluded prior to placing fill 

or excavating in the active part of the borrow area. 

C. Soil, alluvium, or rock materials determined by the Geotechnical Engineer as 

being unsuitable for placement in compacted fills shall be removed and 

wasted from grading the site. All materials incorporated as a part of a 

compacted fill must be inspected and observed by the Geotechnical 

Engineer. 

D. The ground surface prepared to receive fill shall be scarified, disced, or 

bladed by the Constructor until it is uniform and free from uneven features 

which may prevent uniform compaction. The scarified ground surface shall 

then be brought to 110 to 120% of optimum moisture content, mixed as 

required, and compacted as specified. If the scarified zone is greater that 12 

inches in depth, the excess shall be removed and placed in lifts to 6 to 8 

inches in thickness. Prior to placing fill, the ground surface to receive fill 

shall be inspected and tested by the Geotechnical Engineer and Engineering 

Geologist as appropriate. 
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COMPACfED FILLS CONSTRUCTION 

A. Selected material excavated on the property will be utilized in the final cover 

systems provided each material has been deemed to be suitable by the 

Geotechnical Engineer. Deleterious material not disposed of during clearing 

and grubbing or demolition shall be removed from the fill as directed by the 

Geotechnical Engineer. 

B. Irreducible rock or rock fragments less than six inches in the largest 

dimension will be utilized in the construction of the 2:1 (horizontal to 

vertical) slopes and bench network, provided they are not placed in 

concentrated pockets and do not constitute more than 5 to 10% of the total 

fill volume. Rock or rock fragments less than three inches in largest 

dimension will be utilized in the construction of low-permeability fill 

construction. 

C. Material that is considered unsuitable by the Geotechnical Engineer shall 

not be used in the compacted fill. 

D. Representative samples of on-site material to be used for final cover have 

been tested in the laboratory in order to determine the physical 

characteristics of the material. During grading operations, no other soils or 

soil types other than those previously analyzed may be used by the 

Constructor, unless the Geotechnical Engineer documents the suitability of 

these soils, with appropriate testing. 
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E. The fill material shall be placed by the Constructor in thin lifts with a 

maximum uncompacted thickness of eight inches. Each layer shall be spread 

evenly and shall be thoroughly mixed during the spreading to obtain a near 

uniform condition of material in each layer. The minimum compaction is 

specified as 90% maximum density as determined by ASTM Test 

Designation D1557-78. 

F. At the beginning of each grading day, the active fill area will be watered as 

needed and processed in preparation for receiving additional fill lifts. 

G. At the end of each grading day, the active fill pad will be watered. In 

addition, at the end of each grading day, the active borrow area will be 

ripped and watered thoroughly to allow some "curing" time for the future 

cover materials. 

H. Where the moisture content of the fill material is below the limit specified by 

the Geotechnical Engineer, water shall be added until the moisture content 

is within the limits required so as to assure and adequate bonding and 

compaction of all fill materials. Where the moisture content of the fill 

material is above the limits specified by the Geotechnical Engineer, the fill 

material shall be aerated by blading or other satisfactory methods until the 

moisture content is within the limits specified. The specified limits of 

moisture content will be fully determined during the installation of the 

approved test pads. 

I. Drainage terraces and subdrainage devices shall be constructed in 

compliance with the recommendations of the Design Engineer as shown in 

the Civil Design Plans. 

J. All fill slopes will be planted to protect from erosion in accordance with an 

approved Landscaping Plan. 
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Compacted Fill Inspection 

A Inspection of the fill placement for cover systems shall be provided by the 

Construction Inspector and Geotechnical Engineer during the progress of 

grading. Field tests shall be made by the Geotechnical Engineer to evaluate 

the compaction and permeability for the fill. The following test schedule will 

be implemented: 

1. Density tests - Four field density tests shall be performed for each 

1,000 cubic yards of material placed, or at a minimum of four tests per 

day or at intervals not to exceed two feet of fill height, whichever 

occurs first. Fill density testing will be completed using either sand 

cone (ASTM 01556-32), drive cylinder (ASTM 02937-83) or nuclear 

densometer (ASTM 02922-81) methods. At a minimum, sand cone 

tests will constitute 20% of the specified density testing. 

2. Five layer compaction curves (ASTM 01557-78) shall be performed 

on low-permeability materials in cover design at a rate of once per 

week and/or for every 5,000 cubic yards of material placed. 

3. Atterberg limits (ASTM 04318-84) shall be performed once per week 

and/ or for every 5,000 yards3 of material placed. 

4. Laboratory tests will be taken of cover at the frequency previously 

indicated and field infiltration tests will be conducted in accordance 

with 14 CCR 17774 h (2) (C) in accordance with the required 

equation I = 0/(tA). 

5. Where sheepsfoot rollers are used, the soil may be disturbed to a 

depth of several inches. Soil tests shall be taken in the compacted 

material below the disturbed surface. 

B. Where tests indicate the density of any layer of fill or portion thereof is 

below the required relative compaction. the particular layer or portion shall 

be reworked until the required density has been attained. No additional fill 
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shall be placed over an area until the last placed lift of fill has been tested 

and found to meet the density requirements by the Geotechnical Engineer. 

C. Inspection by the Geotechnical Engineer shaH be conducted continuously 

during the filling and compacting operations so that he can state that in his 

opinion ali cut and filled areas are graded in accordance with the approved 

specifications. 

D. Where the work is interrupted by heavy rains, fill operations shall not be 

resumed until the field tests by the Geotechnical Engineer indicate the 

moisture contend and density of the fill are within the limits previously 

specified. 

E. The Geotechnical Engineer's field representative will be a fully qualified 

soils technician experienced in observation and compaction testing during 

grading operations. 

F. The Geotechnical Engineer on the low-permeability fill placement site will 

observe fill materials being hauled to the site and reject materials that 

include deleterious material such as large rocks, debris, or granular materials 

of SP, SM, SW, or coarser classifications. 

G. Conversely, in placement of fill for drainage blankets or dendritic drainage 

systems, fill materials with deleterious fines or oversize rock shall be 

rejected. 

Borrow Area Construction and Inspection 

A. The Engineering Geologist shall inspect all permanent cut slopes which may 

be affected by geologic conditions at vertical intervals not exceeding lO feet. 
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B. The borrow cut area will be manned during grading operations with an 

individual qualified and authorized to evaluate borrow cut excavations. His 

function will be to segregate more clayey, shaley materials from granular, 

clastic materials that will not qualify for low-permeability final cover. At 

present, it is anticipated that visual observation will be supplemented by 

Plasticity Index to estimate the suitability of borrow materials for use in 

cover construction. The coarser materials may be used in daily cover; as 

road material or as fills intended for other purposes where suitable for the 

intended use. 

C. If any conditions of an adverse or potentially adverse nature not anticipated 

are encountered during grading, the Engineering Geologist and Geotechnical 

Engineer shall investigate, analyze, and make recommendations to treat 

these problems. 

D. Permanent cut slopes that face in the same direction as the prevailing 

drainage shall be protected from slope wash by a non-erosive interceptor 

swale placed at the top of the slope. 

E. Unless otherwise specified in the soils and geological report, no permanent 

cut slopes shall be excavated higher or steeper than that allowed by the 

ordinances of controlling governmental agencies. 

F. Drainage terraces shall be constructed in compliance with the 

recommendations of the Civil Design Engineer and appropriate 

Governmental requirements. 

G. A system of signals will be utilized for communication between the director 

of borrow cut excavations and equipment operators to avoid sending cut 

materials to the wrong destinations. These signals may include such signs as 

a "thumbs-up" sign for material which appears to be acceptable cover fill and 

a "cut-throat" sign for unsuitable soils to be taken and used elsewhere within 

the landfill. 

I LAWCRA:-10:3-24-92) 12 
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Protection of Work 

During construction, the Constructor shall properly grade all excavated surfaces to provide 

good drainage and prevent ponding of water. He shall control surface water to avoid 

damage to adjoining properties or to finish work on the site. 

In addition, to minimize the potential for "shrinkage" cracks developing in finish cover 

areas, exposed surfaces and slope faces will be kept moist until covered in accordance with 

designs or until permanent vegetation and moisture control procedures can be 

implemented, respectively. 

For repair, settlement cracks will be excavated by hand to the full depth of the crack and 

will extend one foot on each side. The soil will be removed and recompacted by hand 

tamping. Additional borrow material will be added as needed from the designated borrow 

areas. 
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SLOPE STABILI1Y ANALYSIS 
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3SO.V 
3:).0 
3jC,(: 
: ;('.i) 

}70.0 

~~~;.o 

~'0 ') 
"":"";'.~ .. ...•.. ,, 

550.00 
~.so .ot; 
55~.00 

700.00 

550.00 
550.00 
:50.00 
700.00 

~40.0 

~20.0 

440.0 
460.0 
44(1.!) 

~40.C 

640 ,\,i(i 
640.CJ 
6~0.0\) 

640.00 
700.0C 

s. 

1.493 

:;., ... 
- ,,..v..; 



-- -: ·l,~GENT ~·1\:oT I'(: ......... ... ., 

! :0(', ~. . ~ ·,;. ~' 
:5-0.0 
:.:.;• " ......... .., 
55t). ~l 
::;·; .. ) 
: =:). i) 

::·J.l) 
e ::r. 
........ v 

: ;::.,, ,, 
J;.". v 

:sc:,(} 
":.:.r, " ;.·vVoV 

<: ::r, r, 
~- ... •v' ~ 
::.:::r. :'. 
o·vVoY 

!:.C:(I A "'•"'J." 
:;0,(1 
c;:.fl t> 
........ v 

55~.0 
:;:,;, '· • "JoV ,, = :~, 
-~·voV 

~::::j. (; 

·::n~:.;r:= 

c .. \ .. ;; 

=-.--.. 

" . ·•· •; 

5i{) 0 

,. • 1.•' ~ ·M-
• ·'" ·----

~ l :~ ... ...... , . .., 
!00.0 
lZO.Q 
:o~.c 

~~.0 
•. ·")(•. ,, 
• .;..·oJ. v 

: :;c .0 
8(:,0 

'""- ' ;,..o,:vov 

l'iQ,O 
:;)(; {, 
~~. ·,; 

~ ..,..... (· 
.0..4Vo•l 

'<f'l ,, _ ....... .., 
:zo.o 
i ! ... ,, •-v ,.,.. 
130.0 
130.0 .. ,, ,, .......... . '~~ (\ 
-··~ ..... 
14;),1} 

:.:3: !='DR 

=•\ -·, - ,..,_ ,._, 

.... " 

4;}, .• 

110.0 
! :o t 

cl'l CE:i'HEF; '.-· ' 

3t:O.V 
-3~~.0 
)~!).;; 

.3i0.0 
-:::."! 1'!. 
; ....... .., 
~'7!". ?: 
•.•; .loV 

390.0 
.370.0 
.:·1V.0 
411.:.~ 

.3ttV.V 
:~ao.o 

510.0 
400.0 
390.0 
380.0 
400.0 
40(;. 0 
.:.so.o 
~('0.0 

THE .- ~ :;-r ::- '.;i 

:...:.:·: -·· 

.- ... ;,; 

~-,~. ,-, 
.... .._ ov 

(Y) SEN7Er; 

AII.(I,:J 

~5o.:; 

4.;;),0 
,f:; ..... " .,.,.. ...... .., 
47C.O 
!31).0 
450.(! 
oc.o 
431).0 
4~V.C 

m.o 
430.0 
420.G 
430.0 
440.0 
420.0 
42(1.0 
.i!O.~ 

440.0: 
~ i ,, t -: .v. •,; 

:...::;{.: \ 

.:··-, ·\ -~-, ,. 

-~ ., 
'"-L• '·' 

_,,., -... _, ._ .. 

r: ·• ·. 
't.i'J lj 

,...,.,, (l 
--.;v 

4~0.0 

'50.0 
160.t 

; ... 
' .:. .. '7 
~ o ~·~I 

:.226 ... -.. 
... Jo,) 

~ .402 
· •• b10 
• • ~c 
~ ,ltj .. • 

1.Z14 
1.316 
1.273 ..... .., .. ,,.,.:. 
l.J43 
i.344 
.• ':01.. ........ :..~ 
LZ76 
l ';"1'0:::: 
..... 1 .. 

i.3i0 
1 • ., ::'7 ........ 
~ 'i ·:: :::! 
~ .... ~.. 

C·"!~ .......... .,; 
:-.:;:: ........ 

>:;,(; • 4~0. ·~l: 

- i ;::'4 

CIOC .......... 

PLAT~ B- r 



APPENDIX F 

HYDROLOGY STUDY DATA 



\Ot?- "ftz. r' r-.JA-t- cuo.s u ~ 
fi,(OPt:>\..-0'-i 

\ ' 
6LOPB A 



LINE ID .•• , .•• 1 ••.••.• 2 •• ,, .•.. 3 ••.•••• 4 ••.•... 5 ••• , ... 6.,, ••. ,7, .•• , .. 8 •• , ...• 9 ••.... 10 

!D lll!llllllllllllllll!l!!ll!llllllllll!lll!llllll 
2 ID I 100-YR HYDROLOGY FINAL CLOSURE SLOPE A I 
3 ID I LOPEZ CANYON SANITARY LANDFILL I 
4 ID I JOB NO. 9258-126 24 HOUR STORM I 
,, ID I FILE : LOPCLSA2.HC1 BY : A.C.R. I 
6 ID llilllillllllllllllllllllllllltlllll!ltllillllll 
7 IT 5 10NOV91 100 170 
8 iO \ I) 

9 KK 1M IN!TlAL AREA 
10 KO 0 
11 KM (BEGIN. nc STREAM! U> 

12 BA .0144 
13 PI .0172 .0172 .0215 .0215 .0215 .0215 .0215 .0215 .0215 .0215 
14 PI .0215 .021~1 J\'"H!::; ', ....... ~' .0215 .0215 .0258 .0258 .0258 .0258 ,0258 

15 PI .0258 .0258 ,l)258 .0258 .0258 ,0301 .0301 .0301 ,0301 .0301 

16 PI .0301 .0258 .0258 .0301 .0301 .0344 .0344 ,0344 .0344 .0344 
17 PI .0344 .0344 .0344 .0344 .0344 .0386 .0386 .0386 .0386 .0386 

18 P' . ' .0386 .0386 .0386 .0429 .0429 .0472 .0472 .0472 .0472 .0429 
i9 P! .0429 .0472 .0472 .0565 ,0565 ,0622 • 0622 .0678 .0678 ,\}735 

20 PI .073~1 ,0735 .0735 .0678 .0678 .0735 .0735 .0735 .0735 .0791 
0! 
"' P' . ' .0791 .0678 .0678 .0735 .0735 .0735 .0735 .0735 .0735 .0735 

22 PI .073~· ,073~· /"\""'"'!:: 
'vI ~\~I .0735 .0735 .0847 JJ84 7 .0947 .0847 .0847 

'1":! P! .0847 .0847 .0847 .0961 .0961 .0961 .0961 .1186 ; •o• .1695 
.l..~· 

• .l.l<.Jb 

24 ,, ' .1m .3164 .3164 '1017 ,1017 .0791 .0791 .0791 .0791 .0735 
' ' 

25 PI .0735 .0678 .0678 '0~·08 .0395 .0439 .0439 .0395 '039~[ .0352 

26 i:;.T , .... ,0132 ,0176 .G176 '\)088 ,(1088 .0088 ,(i088 f•j "<'"J , •• _ ........... '0132 ,(1088 
0" d 

',, .o 97 97 
'Hi 
.(..\..' UK 450 .03 '1 50 
29 UK 450 .03 .1 50 
30 RK 800 .03 .03 TRAP 10 !W 

I 
I 

31 KK 2AA 
32 KM DOWN DRAIN 
<< BA .0178 ...... 
34 UK 200 ,03 .1 50 
35 UK 200. .03 .1 50 
36 F:K 500 . 35 .024 CJRC 3 YES 

37 }""!{ 
.•.1•. 3AA 

38 KM DOWN DRAIN 
39 BA • (!1!4 

40 UK 500 .03 .1 60 
41 UK 300 .03 '1 40 



650 ,0:24 'fES 

HEC-1 EPUT 

LiNE ID .• ,.,, .1 .•..... 2. ,, , , , .3 ... , ,, .4.,. , , .~- ... , . , .6.,.,, .. 7, .. ,, .. 8 .. ,,, .. 9.,, _ .. ~0 

44 n1 (BEGIN. OF S:REAt~) 

'\)3 1 
:)3 : 
36 03 TRAP 

5!. BA )034 
JK 180 ,)3 1 :.o 

53 J.BO 03 l :,(! 

4\10 !•C 024 .,; ClRC ' YES 

' 

bAA CONFLUENCE OF STREAMS 

HC 

RUt~DFF SU!1MARY 

PEAK T ~ME OF P\/ERAGE FLDW FOR !·1AXU1UM PERIOD BASIN 
OPERATION STATlDN FLOW PEAK .AREA STA 

6-HDUR 24-HDUR 72-HOUF: 

dYDRDGP.BPH -~ ~ 

lAA 3(! 9 42 ' 5 5 ' 

HYDRDGRAPH AT 
2AA 69 q- 42 2Cl, ! ' 1 ' 

~YDROGRAPH AT 
3AA 93 '1 42 '17 :: ! 5 " -

riYDROGRAPH AT 
4AA 29 ' 42 ''? :~ ' ,, 

'-:YDROGRHPH AT 



~'AA 

2 COMBINED A T 
CAA ' 

STAG ELEMPH 1_: ' 

!MINI 

1AA t1ANE ""'" ' ' 

':'"7 

' ' 

':';": 
··''-' 

9 42 ' ' 6 t: ' ' ... ,. 

'? 42 }8 20 ~'') D6 

SUtiMARY OF KINEMATIC WAVE - ';t1USK!NGut1-CUi~GE F~OUTING 

PE.~K 

\FLmi l3 DIRECT RUNOFF ~!lTHOUT BASE FLJ\•!i 
INTERPDLA1ED TO 

CD~~PUTi\TlGN INTEHVAL 
TTM~ ,,],.,. TC \!QLUME n: PEAK T:t,1E !0 

PEAK PE4X 

' CFS) (MIN I ( iN) ( PHN ) (CFSl \M!Ni I 

3i), 
,, 566 .00 7 36 5.0(1 00 74 <:_1'.:. (l(i .. . ' .. ·0·· 

VDLUM 

' IN I 

7 ~. 

CCNTiNUlTY SUfiilAFY (AC-FL! - !NFLD~J= ,OO!JOE+(H) EXCESS= .%Mi[T(11 OUTFLm~= .56~·iE+Ol BASHl STDRAGE= , S~:83E-02 

CLiNT INU I TY SU111ARY : ,-,,- _cr ·­
'n'"' '', 

.19 

'13 

'41 

563.96 

93' i 9 

29' 14 

36.86 565.34 

7.36 %5.(r) ' '~· 

7,36 5' :)0 92.99 565.00 7.3 

7,36 29.00 565.00 i ,) 

CDNTINUITY SUMMARY fAC-FT) - INFLD\~= .~Ai2E+01 EXCESS= .l336E+01 OUTFLOW= ,6746E+Ol BASIN STDRAGE= ,4E3~-0J 

iH NORMAL END QF HEC:-1 H! 
~!ORiiAL END OF HEC-l 



\Ot?-'1~ F\NAl, OL.ObUtz-& 
H-~O~B-( 

I l 

6L..t?f'G e> 

lZ/4Z. 



:~~C-l : NPUT 

I;J,. ,, .. . i, ,, , , , .2 .. ,,, ,,.3, .. ,, .. 4 .. , .... 5 ... , ... 6 ..... , ,7 .. , ... ,8, .. 

ID * iCO-YR ~YDRDL0~3Y r:NAL CLOSURE SLOPE B 
ID t LDPEZ CANYON S.AfiTTARY LANDFILL 
ID ~ ~DB NO. 9258-126. 24 HDUF: STORM 
ID t FILE : LOPCLSB2.~C:1 BY : A.C,R. 

6 ID 111111111111111111111111111111111111111111111111 
7 !T 5 lONiJii91 
8 ID 0 

1 n:: 1BB PHTL~L ~HE.4 

u rn .) 
;,~ U1 (BEGIN. DF STF:EA!~) 

L:: BA .0189 

16 
li 

18 
!.'1 

2i 

"' £.__, 

26 

28 

-31 
32 

pr 
. ' 
D! 
'' 
PI 

PI 
PT 
PI 
PI 
PI 

PI 

PI 
LS 
UK 

'(1172 
.0215 
.0258 
'i)3(il 

.0386 
,(1429 

,(i 79.1 

' Lo~ ,J.v,;) 

,0132 

F:K :200 

KK 2BB 

,0172 

,(;386 

•. 3164 

,03 

Kr\ DOWN DRAIN 
3A ,(l194 
UK 35(1 .03 

.03 

::215 
)2~:8 

':)386 
,0472 

··--;-::~. 
,··.·ic'•' 

.%78 

,')847 
,~164 

'i 

'' 
UK 
RK .35 .024 

~-3 1:M DOWN DRAIN 
3'1 E:A • Ci122 
40 

42 

UK 
UK 
RK 

500 

650 
,03 
.38 

170 

.021:; .0215 

. 0258 '0258 
,0301 .0301 
,()~.44 ,:)344 
,0429 ,0429 
.(~56:· ,(l%5 
.0678 ,0678 
'0735 ._0735 
.0735 .0735 
'0961 . (J961 
,1017 .1(!17 
. ;.):.os , -:J395 

'0088 '(l02c8 

THAP 

60 
40 

CIRC 

CIRC 

,0258 
,030i 
,C344 
'0386 

,(1735 

'0735 
'0847 
'0'161 
.0791 
'•.)43'1 
,0088 

'~J2.!. 5 
.0258 

,(!344 

'0386 
.0472 

:';TZ!; 
•'li '..h' 

.0735 
,G847 
.0961 
,C791 
·'-H39 
,(!(!88 

.0258 

'(!344 
.0386 
,0472 
,0678 
,0735 

,0847 
.. :.186 
.0791 

' '.) l-~·.:. 

'.·ts 

,- ,,-, 
' '7' " ' •• J.•.• 

,0258 

':)344 
'~)386 

'i)b78 

.0847 

.1126 
,(i/91 

'·l':''"· 
'·.; ......... 

. -.)215 
,C258 

,0344 
.0386 
,0429 
.0735 
,(l791 
.0735 
,(i847 

,(:735 



;~EC-1 INPUT 

~ l NE ~D .•.. , , . i,. , , , , , 2, , .. , .. 3 .. , , , , , 4, , , , ... 5 ... , , . , 6. , . , .. , 7. , .•. , . 8. , .•• , . 9. , , , . , : ~} 

4BB INlTlHL AREA 
\BEGIN. OF STREA!~) 

45 BA .0141 

48 

I 'i/ 

"''' 
RK 

4 5(l 03 
4'50 03 

1200 03 

'5BB 

1 50 
; 

' 
03 TRAP 

50 1::!1 DOI4N DRAIN .W/ CONCRETE CHANNEL B=3~H=3,Z:::1 

300 03 1 50 
3(1(! t·,{' 

v~· 1 50 
.l(l(l(l " 024 t·'\"D!" ....... ...,.1\\..• 

6BB CONFLUENCE DF STREAi1S 

58 !Z 

H!JNOFF SUMf!ARY 

3 

FLO~! IN CUBIC FEET PER SECCND 

10 

:!ME IN HOUF;S~. AREA IN SQUARE i~ILES 

F'EAK T II1E OF 
OPEE'4TICN STA TIGN PEAK 

6-HOUR 24-HDUR 72-HDUR 

:~YDROGRAPH AT 
1BB ,::.ij, 0 47 12 b. ' v. 

HYDRUGRP.PH AT 
2BB a; 0 42 24. 1 3 13. ;.;.;. 

HYDROGRAPH AT 
3BB i07, 0 42 32 \7 17 ~ i 

4BB 28. 0 4? 9 '5 5 ' 

5B.B ~8 9 42 1 7 q 

NO 

YES 

BASIN 

'\)i 

'04 

",!,:; 
'.J •' 

r,, 
'.) l 

,{!3 

i',PX 1 
STA 



2 C0~1BlNED AT 
bBB 

ISTAQ ELEl~.ENT DT 

( ~1! N) 

iBB MANE '98 

165' ,, ,42 26, 26. 

SUMMARY DF KINEMATIC WAVE ~ ~·':USKINGUM~CUNGE ~OUTING 

PEAK 

(FUJ~J IS DIRECT RUNGFF WITHOUT BASE FLDWl 
INTERPOLATED TJ 

CJMPUTATIQN INTERVAL 
TIME TO VOLUME DT ?EAK TIME TG 

PEAK PEAK 

(CFS) (MIN) llfi) ( tHN) (CFS) (~i!N) 

39.09 566.11 7 .36 : .. 00 38.34 :~65 ,(l(i 

;;OLUM 

{ IN) 

7 " '·) 

~ONTINUITY SLW~iARY \AC-fT)- INFLCl~= ,OOOOE+OO EXCESS;:; .7428E+Oi DUTFLOW= ,7417E+Oi BASIN STORAGE= .7~:/bE-;)2 

28B ~lANE 7,36 5.(!0 81.22 565.00 ! • ~· 

CONTHJUITY SUMit:ARY ,..\c-::- -iNFLOW= ,7415E+01 EXCESS= .7b25E+Ol OUTFLOl~= .1503Et02 BASIN STORAGE= .4492E-02 

,09 107.26 5t.5.14 5.00 1%.72 ~·65.00 

CONTINUITY SU~1f1ARY (AC-FT) - INFLOW= ,l502E+02 EXCESS;;:; .4795E+iJ1 OUTFLOW= .1980E+02 BASIN STOHAGE= .4l86E-02 

l. 02 ·~9.12 566.66 7,36 5.00 28.43 7 't 
·' .... 

CONTINUITY t:UMl1ARY \AC-FT) - INFLOW= ,C:OOOE+OO EXCESS= .5~A2E+01 GU1FLU\~= .5S33E+01 BASIN STORAGE= .5700E-02 

5BB ~iANE .26 59.89 565.58 7' .36 .5. 00 7.3 

CONTINUITY Smlr1ARY iAC-FT) - U~FLOW:: ,5532E""01 EXCESS= ,5345E+01 OUTFLOW= .1087E+02 BASIN STORAGE= .3030E-02 

~:H NORMAL END OF HEC-1 U~ 
NDR!'1AL END DF ,YEC-1 



) 

\00- ~(Z- rl NA\.. ClaSvt (2& 
H"fO(Z..Ol..Obti 

I l 

~\Z-t7A C 



iD •.••• , .1 ... ,, . . 1, •.• ,, ,:,,,,, ••. 4 ....••• 5 ••.•... 6 •..... ,7, •..•.. 3 ....... 9 ...... 10 

ID aaltll•*******•••**********•*l*ll$ttl.lltJ•ttllt 
il.i ~ 100-YR HYDROLOGY FINAL CLOSURE AREA C ~ 

ID ~: LCPEZ CANYON SANITAF:Y LANDFILL 
ID t JOB NO. 92:·8-126 

~ ID l FILE : LOPCCLS2.HC1 E:Y ~ A.C.R. 
6 ID 111!11111111111111111111111111111111111111111111 
7 IT 5 10NOV91 l(l(l 

8 10 
I 

lA INITIAL AREA 
10 KD 
i 1 n~ ( SEBIN STF;EAt1 A) 
l2 P.A , 0213 
13 

'' i,; 

16 
17 
18 
19 
20 
21 
22 
23 
24 

26 
27 

31 

PI 
PI 
PI 
PI 
F'l 

PI 
PI 
PI 
PI 
PI 
·:<T 

' 
Pl 
LS 

KK 

j 172 

. 0258 

.0301 

.0344 
.0386 
,0429 

• <)791 
'0735 
.0847 
'169:. 
,.(\735 
.Oi32 

. 0215 

.0258 

.0344 
,i).386 
'0472 

.0678 

,(1847 
,3l64 
.0678 
. 017 6 

;, ::< 
'v~···' 

'\).)0 

850 '024 

2A 

.0215 

.~12:·8 

.0258 

.0344 

. (!386 
,0472 
,G735 
.Ob78 

.0847 

.3164 
,0678 
.0176 

. .:. 

.1 
.03 

32 Kri ( ~:OUTE AREAS ~1 & A2) 
33 BA • 0203 
34 UK 200 

UK 150 '15 '1 
36 RK 1000 ,075 .015 

37 KK 3A 

l70 

,;}215 

'021:! 

'0301 
,(l344 
,0429 
.0565 
.%78 
.0735 
.0735 
.0961 
'1017 
.0508 
.0088 

" 't-.• 

:7 

6(1 

40 

:)8 K!': (ROUTE AREAS 1A 1 2A, & 3A) 
39 
40 
41 
42 

BA 
UK 
UK 
RK 

350 .04 
'04 

70(! 

'1 
' ,.;. 

60 
40 

.(1215 

.0215 
,0258 
.0301 
'(!344 
.0429 
,0565 
.%78 
.0735 
.0735 
'{1961 
'1017 

.008B 
97 

TRAP 

TRAP 

TRAP 

.0215 

.0258 

.0301 
,(!344 
.0386 
,(!472 

.0622 

.0735 

.0735 

.0847 

.0961 

.0791 
'::)439 
,(1088 

4 

4 

.0215 

,0301 
{\"< _R ,l . '·'~'..,...,. 

.0386 
,!}472 

'0622 

.0735 

.0847 
,0961 
. (1791 
.0439 
.0088 

l(i 

.Ci215 .Oi15 
'(!2% ':::2::3 
'0301 '0301 
.0344 .0344 
,;}386 .038-S 
.0472 ,0472 
,(1678 .%78 
'0735 ,0735 

.0847 ,0847 

.1186. .il86 

.0791 ,:)791 

'03'15 '0395 

YES 

YES 

'0215 

.0301 

.0344 
,0386 
.0429 
,(173;:, 

.0791 

.0847 
'1695 

,.,;:;;;.'/ 
•'hJ~'i.. 

,(;088 



) 

HEC-1 INPUT 

LlNE ID ..... , .i ....... 2 ... , . ,.3 .. ,,,, .4.,,., .• 5., .. , .. 6 •...•.. 7 ..... , .8 .. ,.,. ,'1 •. ,., .1(• 

4~ n1 (BEGIN STF:EPJ1 t.) 
45 BA ,::l48 
46 
47 
48 

4'l 
50 
51 
o.o 
,;;. 

5~. 

54 

UK 
RK 

fV .,r, 

n~ 

3A 
UK 
Uk 
hJ 

J50 
500 
800 

:,B 
( ROUTE 

,0105 
7(1() 

700 
7(H) 

.045 

.023 .. , 
,\),.:• 

AREAS 48 

.03 
03 

,38 

'1 

(\< , ...... . 

& 58) 

1 50 
1 :,o 

024 

6AB CONFLUENCE OF '3TREAMS A &: B 

58 n: 7A 
o9 ~:M ( r:DUTE STREANS A ~: ' ,, ! 
60 BA ,(:039 ' 

!:.1 UK 250 03 1 ~.o 

6.2 UK '25(! .03 ' ~.\) • 
b3 RK 650 ,(!7 .e15 

64 n: 8A 
., •• ,,~ (ROUTE STREHM'3 A ' 0 I ;)~I /,)) ·~ ' 
66 BA 0041 
£.:1 ,, u~: 250 .03 i ~,o 

68 UK 250 ',!) 1 J:.i\ 
.•v 

D9 RK 650 'tl f '" ' '.'J. ~· 

70 "!·· 

'"' 9C INITIAL AREA 
71 "M \ BEGIN STREAM ('\ 

\), ' ' 
72 BA 012~· 
T !IV 350 .03 l 50 ·-· l.'i\ 

?!i UK 3~1!) .n 1 50 
;:, RK 450 ':'J: 

.• l~i 024 

TRAP 10 

CIF:C ,.:, 

TRAP 4 '!ES 

TRAP 4 YES 

rrP.r ... ~ ,,;... ;~O 



HEC-1 INPUT 

LiNE ID ...••.. l ..... ,.2,,,,,,.3 ..... ,.4,,,,,,.:,,: ..... t• ••••••• 7,,,,,,,o ... ,,,9,,,,,,1(, 

76 KK i{lAC CONFLUENCE DF STREAt1S A & C 
!:M 

78 HC 

79 K¥.: iiA 
30 n1 \.HDUTE STREA~JS A~ ' (; c \ ... , ' 
81 BA .0128 
82 UK 200 40 1 ~{i 

83 L~K 200 4(1 ' 50 ' 
'?4 RK r::o ·no ,)lj 

,-.,,;: c.,; n: :2D INiTIAL i~F:EP. 

26 J::M i BEGIN STREAr1 D \ ···I' ' 
'7 ,, B?. J~i72 

88 2~11) 1"1<" i;t; 
0 '-'" ' •'"" 

89 UK 2~10 03 \ :;o 
' 

'ii) RK 450 ;:;::_ 024 ..... 

1'3 8A ,018 
450 (l.) 

~-50 03 1 
600 ;:~:::. i)2~ ...... 

t 

97 <K 14AD CONFLUENCE OF STREAt1S A t~ D 
98 n~J 

99 HC 

l 00 
101 Ki1 !ROUTE STHEAMS A, B, C & Dl 

103 UK 50 1 ~.o 07 1 
1 :i(l 07 i 
2:,o .':>5 :)3 

16E INITiAL AREA 

TR.AP 4 YES 

~IRC ~. NO 

CIRC 3 

TRAP 



I 
) 

107 1::!1 (BEGIN STREAM E) 
lOB BA .0:92 
107 
110 
1 ~ 1 

UK 
UK 

4(H) 

::.so 
RK noo 

03 
03 
03 

50 

,(13 TRAP 

HEC-1 INPUT 

Ll NE lD ..•. , , .1 •• , , , . , 2 •. , .... 3, •..••• 4 .... , .. ~: •.. , .. , 6 ••. , .. , 7. , .... , 8, .•.. , , 9 ..... , 10 

112 KK 17E 
113 f:M ( POUTE AREAS 16E &: i 7E) 
114 BA .008 
11~· UK 50 4(H) .07 '1 

'"-" .07 ~· •"·' 
117 RK ~.oo .05 '(! 15 !RAP YES 

118 n: l8E 
119 KM (ROUTE .AREAS 16E, 17E & 18E! 
120 BA '0131 
121 "i' u, 300 .03 .1 ~.(l 

122 UK 300 .03 ' ~(l '" 
123 ?K 500 .05 .025 TRAP 10 VES 

124 KK ~o;: 

'" 
~ -")I: KM (ROUTE AREAS 16E ' '• 7C I 
J..:..,i ' .l./1..} 

126 BA 'i)(l8 

127 ur: 30() ':'77 ' ~.(i ,.j,),) '" 
128 UK 3i)(l .45 '1 50 
129 RK 900 " ,,hi 

,.1jC. 

•''"-•' TRAP 2 YES 

130 n: 2GAE CONFLUENCE DF STREAMS A & E 
131 KM 
132 HC 2 

~7:7: u: 21A .... ._, 

134 Ki1 (ROUTE STREAMS A~ B ~ 
,, [I & E) ~, 

i35 BA ,{!23 

; "'' l-.\0 UK 400 .2 'i 50 
137 UK 400 '2 ' 50 '. 
138 F:K 800 • (15 .014 CIRC 5 YES 



l4G KM (END OF :3!UDY TD WHITE HORSE DEBRIS/DETENTICN BASIN) 

i42 UK 

OF'ERATION 

HYDRDGF:APH .AT 

HYDROGHHPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGF:APH AT 

2 C0~1BINED AT 

HYDROGRAPH AT 

HYDROGRAPK AT 

HYDRDGHAPH AT 

2 COf•1BINED AT 

HYDROGRAPH .AT 

) HYDF:OGEAFH .AT 

~YDROGRAPH AT 

STATION 

iA 

2A 

4R 

6AB 

7A 

SA 

or· ,..., 

10AC 

11A 

l2D 

13D 

l ~5 L 

·:·C. L " ... ~, 

200 (i~l 

FLOW 

4 1 

89. 

1(15 

,,., 
-)~1. 

49, 

1 ~,4. 

161 

169. 

27 

196 

22~1. 

39. 

7tl 
~· 

i ~-0 

1 5(\ 

:) 1 4 Cl RC 6 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TH1E IN HDURSl AREA IN SQUARE ~1ILES 

PEAK 

9 ,F) ..,._ 

-:; 42 

9 42 

9. 42 

0 42 

!.'l ....... 

9 
., 
~-'-

9 42 

9 ki ,. 

9 42 

0 42 ' 

0 
; 42 

·:; '0 ,'t.o.. 

AVERAGE FLDW FOR MXIMUM PERIOD 

6-HDUR 

i3. 

i6. 

:6. 

47, 

49. 

52. 

8. 

!:.0 ,.,, 

68, 

24-HOUR 

1.4 

16. 

5 

q 

.-,,., 
~o. 

4. 

32' 

.)(I, 

i:,, 

72-hOUR 

1 4 

16. 

:~ 

' 

25. 

2B, 

' 

, .. , 
., ..... , 

36. 

i ~. 

BASIN 

.01 

(li ,._,! 

. •)8 

,01 

'l i 

.. 02 

~1AX I 
t·T.I\ 
·-·;" 



) 

1.. COMBINED AT 
14AD 

HYDROGRAPH ·'I 

' " 
i5A 

HYD.ROGRAPH Hf 
16E 

HYDROSR.APH AT 
l7E 

HYDR06RAPH A T 
18E 

MYDROGF:APH I•T 
n ' 

19E 

2 COMBINED AT 
20AE 

HYD.ROGRA.PH AT 
21A 

HYDROGF;APH AT 
22.A 

·3TAQ ~L£i1ENT 

(t1I N) 

1A MANE 

-;::;,-;:: q 42 ··'··'··'• 

316 q 42 

41 9 42 

'0 c 42 '''"'' 

87. 9 42 

i o:!, q ,Fi 

"' 

421 ,, ;\'') 

"" 

4 7 4 0 42 

484. 9 ,42 

'ir) ll;j, 

94 50. 

l::: 6 

' 7 9 

·it. 14 .. ,. 

30 " ~ .. ! • 

\ ·;,; ........ -~ 7 

139. 74 

142. 7 ' ,, 

48, 

6. 

•J' 

14. 

67. 

76. 

,(14 

.-,, •• 
'.<.\ 

.22 

SUMMARY OF n NEMATIC WAVE - MUSKINGUN-CUNGE ROL!Tl N8 
{FLU\~ IS DIRECT RUNOFF WITHOUT BASE FLD:~) 

INTERPOLATED TD 
CDMPUTAT I ON l r~ 7EF:VAL 

PEAK :IME TD \iOLU~lE DT F'EAK T Ii'!E '0 
FEAK f'eAK 

i IN) [CFS! 

41.97 :566.27 ! . .) 

CON"flNUITY SU~1MARY (AC-FT) - INFLOW= .COOOE+O(l EXCESS= ,S371E+Ol OUTFLOW= .8354E+01 BASIN ETDFABE= ,i270E-01 

·'A i'1ANE ,25 3·9.22 565.11 7.36 5.00 89.19 565.00 

CONTINUITY SUMMI~RY iAC-FT) - INFLO\~= .8352E+01 EXCESS= ,7978E+01 OUTFLOW= .1632E+02 BASH~ ETCRAGE= ,i524E-{J2 

7,36 ~.00 104.84 5.S5,0C 7 , 
'''"' 

C'GNTINUITY SUt11'1ARY (AC-FT) - INFLOW= .1633E+02 EXCESS= ,2B30E+01 DUTFLGW= .1916E+02 BASIN STORAGE= ,i830E-02 



4B ~\ANE 30.43 5b.S.60 7.36 5' (:~) 

c::JNTJNUITV SlH1MARY {AC-FT) - INFLOW= ,(H)OOE+i)O EXCESS= .~.::17E+Oi OU'FLOW= .%07E+01 E~SIN STORAGE= ,6770E-o~· 

" '~ ,_, 49' 1 (i 565.24 "1 ~! 

;" '.)!J 5.00 7,3 

CONTHlUITY SUMMAF\Y (,SC-FTJ - INFLLH~= .5809E+01 EXCESS= .4127E+01 OUTFLOW= .992~~E+01 BASiN STORAGE= .665lE-02 

7A MANE '24 7.36 5' 0\i U:-1.27 565.00 : '~. 

169,84 7.36 s.oo it.9 .22 %5,i)(l ! '.) 

CDNTINUIF SUMMARY iAC-FTI - INFLO\~= ,.3061£+02 EXCESS= ,1t.11E+(l1 OUTFLm~= .3222E+02 B.ASIN STORAEE= ,1i97E-02 

9C ~1ANE .20 26.59 7.36 ~I' O(l 26.59 7,3 

CDNTHiGlTY SUMMARY (~C-FT) - lNFLDt~= .OOOOE+OO E:XC:ESS= ,49:3£+01 QU1FLOt~= .~907E+Oi BASIN STCiF:AGE= ,.:,003E-02 

i2D MANE 

l-->J-' riANE 

i 7 
'~ ~· 

.21 

.21 

225. lD 565.26 

3'1. 23 %3.81 

7' .36 '224 '90 7,3 

7.36 ~:' (l(l 39.23 7,3 

7.36 5.00 77' 70 %5.00 i ' -~· 

CGNTINUlTY SUi111ARY (AC-FT) - INFLOW= ,6l~·1E+01 EXCESS= ,7(l74E+Ol OUTFL0\1= . .i382E+(i2 BAS!~! STORAGE= .~.42BE-02 

~6E MANE ..,,., 
'1 0 ·H. 5i 

%5.17 

'::.66. 04 

3i5.9~ 

7.36 5.00 ~0.81 



58.74 : .. oo 58.39 565.0i) i,.) 

'=DfHINUITY SUf1!1ARY \AC-FT) - HJFLDW;:; .7:,3tJE+01 EXCESS= .3.144E+01 OUTFLO\~= .l068E+02 BASlN STORAGE= .1:·32£-02 

37.34 7.36 5.(}0 86.76 %5.0(! 7,3 

CONTINUITY SUMMARY (AC-FTJ - INFLOW= .i068E+02 EXCESS= .~:149E+01 OUTFLOW= .1582E+02 BASIN STOHAGE::: .300'1E-02 

19E !~ANE 1•)5.12 %5.08 7.36 7,3 

CONTir~UITY SUFIMARY (AC-FT) - INFLOW= .1582£+02 EXC~SS= .3144E+01 OUTFLOW= .1.896£+02 BASIN STORAGE= ,4347E-03 

2lA MANE 5.00 473.76 56:·.00 7 ,.3 

CQNTINUITY SUr1~1.ARY (AC-F'f) - INFLG~i= ,7755E+02 EXCESS= .9040E~01 OUTFLD\~= .8658E+02 BASIN STOF:AGE= ,2262E-02 

22A ~ANE 

~lt NOR!'!AL END OF HEC-1 H~ 
NC!F:!1AL END OF HEC-1 

564.94 7 " ' '·~t· ~·. ()0 ~83. 87 



APPENDIX G 

SOUTH COAST AIR QUALI1Y MANAGEMENT DISTRICT 
PERMIT TO CONSTRUCT AND FLARE STATION 

ANNUAL SOURCE TESTING DATA 



Legal Owner 
or Operator: 

:S:L:~~ :~AS7 A!r:i QUALITY' MANAGEM=NT DlS~lC7 
2 'liERMfr11'8'ivc8Wsiko'ci~ g, '

65 

Granted as of August 28, 1991 

. ID 049803 
CITY OF LOS A>'1GELES, BUREA.U OF S." ... i'1ITATION 
419 S. SPRING, 8TH FLOOR, ROOM 800 
LOS ANGELES, CAI.IFOR..'<1A 9001Z 
A'!'!);: JO:&"-" BEHJA."i 

Equipment Location: ll9SO LOPEZ CA..1,<YON ROAD, lAKEVIEW !.cl<.RACE, CA 91342 

Ap~lication 
245157 

· Pa11:e 1 

The. equipment described below a::d as shown on the approved plans and specifications a:e subject to the 
special conditio:, or conc!.itio::s list:c!. 

Equipment Description 

ALTERA 110::-;' TO TF..E E.>:!STI:-:G L""-''1DFILL G . .o.S FLARING SYSTE~!. ISStJED A PE?,.."\1!! TO 
CONSTRUCT L1--"DER ."./::-;' 229.:00, CO:o-:SISTING OF: 

l. LA.'-"DFILL GAS FII.TE?-/K::-;'OCKOtrr "v'ESSE!. (V-1), PEGO SYSTE!\iS, S'-0" DIA. X 14'-0" H., 
\\TIE A 4-S" DL.O.. X 6" THICK DEMISTER, 2 MICRO:-: RE~iOVAL • .;.T 99.9%, A UQu1D 
LE"v'EL CO>-"TROL SYSTE~!. _.,_,,"D A CO>."DE:-:SATE Pt."'MP, :'-.V-"-CH TE ~.SS-!\ID, DRIVE:-;' 
BY A l/3 H.?. :-.10TOR. 

2. BLOw::.R NO. 1 (B·1), HAUCK MFG. CO~ MODEL NO. 1'BGB-08l·29lE, 3,800 SCFM AT 3S 
W.C. VACU'ti14 ·""-''-"D 10" W.C. DISCHARGE, DRIVE.'-1. BY A 15 H.?. MOTOR. 

3. BLOW'ER NO. 2 (B·2), STA;.'\'DBY, HAUCK MFG. CO., MODEL NO. 1'BGB-OS1·29l.E, 3,800 
SCFMAT 3S W.C. VACL-uM A.~"D 10" W.C. DISCHARGE, DRIVEN BY A 1S H.P. MOTOR. 

4. FOUR (4) FL\..lv!E AR.."-ESTORS (FA·1 THROUGH 4), GROTH, 10" HORIZOl'o'TAL TYPE, 
MODEL NO. 7638·10-ll·FOZ, 0!'-iE FOR EACH FLARE. . 

5. FLARE NO. l (I·l), 8'-4" O.D. X 24'-4" H., SPu"D-TYPE HEX BUR!'<"ER, PROPANE GAS PILOT, 
ELECTRIC IGNITOR, t.JV FLAME SE.NSOR, AUTOMATIC SHUT·DOV,TN AND ALAR..'.! 
SYSTE.'v!, AUTOMATIC COMBUSTION AIR REGULATING SYSTEM Al'<"D TEMFERATURE 
CONTROLLER. 

6. FLARE NO.2 (I-2), 8'-4" O.D. X 24'-4" H., SPUD-TYPE HEX BURNER, PROPANE GAS PILOT, 
ELECTRIC IG!'-;1TOR, t;V FLAME SENSOR, AUTOMATIC SHUT-DOV.rN M'D AlARM 
SYSTE.".!, AUT0?-.1A.TIC COMBUSTION AIR REGULATING SYSTEM Al"-'D TEMPERATURE 
COJ'.,'TROLLER. 

7. FLARE NO.3 (I·3), 8'-4" O.D. X 24'-4" H., SPUD-TYPE HEX Bt;R!'IER, PROPANE GAS PILOT, 
ELECTRIC IG:o-.TIOR, UV FL_..ME SENSOR, AUTOMATIC SHUT-DOV.rN A."'"D ALARM 

ORIGINAL 
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SYSTE..\.1, AUTOM.-\TIC COMBUSTION AIR REGUU.TING SYSTEM AND TEMPERATURE 
CONTROLLER. 

8. FLARE NO.4 (I-4), 8'-4" O.D. X 24'-4" H~ SPUD-TYPE HEX BURNER, PROPAL"'E GAS PILOT, 
ELECTRIC IGNITOR, UV FI.A.\ofE SENSOR, AUTOMATIC SHUT·DO\VN AL"'D AI..AR.'v! 
SYSTE:M, AtJTOMATIC COMBUSTION AIR REGULATING SYSTEM A."'D TEMPERATtJRE 
CONTROLLER. 

BY THE A.DDmON OF THE FOLLOWI."'G, ISSUED A PERMIT TO CONSTRUcr t.l'!'.'DER 
APPLICATION NO. 242642: 

1. FLA.\.!E ARRESTOR (FA·S), ENARDO, 10" HORIZONTAL TYPE, SERIES 7. 

2. FL'\.RE :-;'0. S (I·S), 8'-4" O.D. X 24'-4" H., SPUD-TYPE HE.X BUR....,'ER, PROPA."'E GAS PILOT, 
ELECTRIC IG>.'TTOR, UV FI.A.\1E SENSOR, AUTOMATIC SHtJT·DOVl:-;" A."'D ALAR~! 
SYSTE~f. AUTO:'-!ATIC COMBUSTION AIR REGt:L-\TING SYSTE.\1.-'.,}•"D TE.\1PER..i,.TURE 
CO:--.'TROLLER. 

A.'>'D BY THE .-\DDITION OF THE FOLLOWING: 

1. L..I.,:--."DFILL GAS FILTER/K..'10CKOtiT v'ESSEL (V·l...l.,), PEGO SYSTEMS, s·.o· DIA. X 14'-0" 
H .. \\'TTH A 48' DL..I.,. X 6" THICK DEMISTER, 2 :tv!lCRO:-;" RE:'-!OVAL AT 99.9%, A LIQt.J1D 
LEVEL COXTROL SYSTE:V!, A.'\'D A CO!'<"DE!'i'SATE PtJ1o..!P, ~!ARCH TE S.SS·MD, DRIVEN 
BY A 1/3 H.P. MOTOR. 

2. BLOWER >:0. 3 (B·3), HAUCK :VIFG. CO., MODEL >:0. TBGB·091·3ll.1, .5,000 SCFM AT 36" 
W.C. V,..~o,Ct:t.i:.! A.'>'D 16' W.C. DISCHARGE, DRIVEN BY A 15 H.P. MOTOR. 

3. BLO\'\I'ER NO. 4 (B-4), STANDBY, HAUCK MFG. CO., ~!ODEL l'\0. TEGB-091-311!, S,OOO 
SCFM AT 36" W.C. VACUUM AND 16" W.C. DISCHARGE, DRIVE.'! BY A 75 H.P. MOTOR. 

4. FOUR (4) FI.A.\.iE ARRESTORS (FA-6 THROUGH 9), E,"1ARDO, 10" HORIZOl'<'TAL TYPE, 
SERIES 7, Ol'<'E FOR EACH FLARE. 

S. FL'\.RE NO.6 (1-6), 8'-4" O.D. X 24'-4" H~ SPUD-TYPE HEX BURJ:-.'ER, PROPANE GAS PILOT, 
ELECTRIC IGNITOR, UV FI.A.\.iE SENSOR, AUTOMATIC SHUT-DOWN A.'<'D ALARM 
SYSTE..\1, AUTOMATIC COMBUSTION AIR REGULATING SYSTEM A.!o;'D TE.'-!PERATtJRE 
CONTROLLER. 

6. FLARE NO.7 (1·7), 8'-4" O.D. X 24'-4" H~ SPUD-TYPE HEX BURNER, PROPA:o-.'E GAS PILOT, 
ELECTRIC IGNITOR, UV FI.A.'v!E SENSOR, AUTOMATIC SHUT-DO\VN AND ALARM 
SYSTE..\of, AUTOMATIC COMBUSTION AIR REGULATING SYSTEM A.'ID TEMPERATtJRE 
CONTROLLER. 

ORIGINAL 
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7. FlARE NO.8 (1·8), STA.!'IDBY, 8'-4" O.D. X 24'-4" H., SPUD·TYPE HEX BURNER, PROPANE 
GAS PILOT, ELECTRIC IGNITOR, UV FI..AME SENSOR, AUTOMATIC SHUT-DOWN AND 
ALAR.\! SYSTEM, AUTOMATIC COMBUSTION AIR REGULATING SYSTE.\! A.!"<"D 
TEM.FERA.TURE CO:t-.'TROLLER. 

8. FLA.RE );0. 9 (!·9), STA.!'-"DBY, 8'-4" O.D. X 24'-4" H., SPu"D·TYPE HEX BURNER, PROPA.!'<'E 
GAS PILOT, ELECTRIC IGl'o'ITOR, UV FI..AME SENSOR, AUTOMATIC SHUT-DOWN A.!'<"D 
Al.AIL\.1 SYSTE.\!, AUTOMATIC' COMBUSTION AIR REGtJLATL"'G SYSTE.\! Al'<"D 
TEMPERATURE CONTROLLER. 

Conditions 

L CONSTRUCTIO!" Al'<"D OPERATION OF TIUS EQUIPMENT SF.ALL BE CO;\"DUCTED IN 
COMPLL~'-"CE \v'ITH ALL DATA A.!'<'D SPECIFICATIONS SUB~!ITTED \V'ITH THE 
APPLIO.TIO;:o.; t.:."DER WHICH THIS PERMIT IS ISSu'ED u1'o'LESS OTHER\\lSE NOTED 
BELO\\'. 

2. THIS EQL"IP~fE).'T SH..UL BE PROPERLY MAJ),'TADl'ED A.!'-"D KEPT r.-; GOOD 
OPER-\ Tr.-;"G CO-"'DITIO); . .;. TALL TIMES. 

3. EACH FL-'I.RE SH..UL BE EQUIPPED \\11TH A TE~!PERATURE L'-"DICATOR A);D 
RECORDER WHICH ~11" .;.SURES .~'-'D RECORDS THE GAS TE~!PER.;.TURE IN THE 
FI .. -'I.RE STACK rrlE TE~!PER.;.Tt.;"RE l;\'DICATOR .~'-'D RECORDER SH..;.LL OPER.;.TE 
CO.:-.'TI:O.t:OUSL Y. 

4. A TEMPER.;.TURE OF );OT LESS TH..O..'il,SOO DEGREES FAHR.E!'<'HEIT AS MEASURED BY 
THE TEMPERATURE L'-'DICATOR/RECORDER SH.ALL BE MAI><'TAINED IN EACH 
FLA.RE STACK WHE,"/EVER THE FlARE IS IN OPERATION. 

S. A FLOW L'-'DICATING A.!'<'D RECORDING DEVICE SHA.LL BE INSTALLED IN THE 
!Al'<"DF!LL GAS SUPPLY LINE TO THE FLARE STATION TO MEASURE A'-'D RECORD 
THE TOTAL QUA.!"<'TITY OF LANDFILL GAS BEL"iG BUR.c'-'ED THROUGH THE FL.;.RES. 
THIS FLOW I:-."DICATING A. '-'D RECORDING DEVICE SH.ALL OPER.; TE CO:--.'TI:-.'UOUSL Y. 

6. A FLOW I:-.'DICATING A.!'-'D RECORDING DEVICE SH.ALL BE 1;-.iSTALLED IN THE · 
lA.Jo.,'DF!LL GAS SUPPLY LL'-'E TO EACH OF FLARE NO. 5, NO. 6, NO.7, NO. S, AND 1:'0. 9, 
RESPECT!v'ELY, TO MEASURE A.ND RECORD THE TOTAL QUA:-.'TITY OF LA.!'<'DFILL 
GAS BEING BURNED THROUGH EACH FLARE. EACH FLOW INDICATING Al'D 
RECORDING DEVICE SHALL OPERATE CONTINUOUSLY 'WHE!'<'EV'ER THE FLARE IT 
SERVES IS IN OPERATION. 

7. THE TOTAL VOLUME OF LA.!'o;'DF!LL GAS BURNED IN EACH FLARE SHALL I"OT I EXCEED 1,250 STANDARD CUBIC FEET PER MINUTE. 

8. THE TOTAL VOLUME OF L~'<'DFILL GAS BURNED THROUGH THE COMBI;-.iAT!O:-< OF 
. .UL OPER.;.TING FL'\.RES SH.A.LL NOT EXCEED 8,750 STA."'DARD CUBIC FEET PER 
:'of!!'< 'UTE. 
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9. THE FOLLO\VING E'lARD<G SYSTEM FAlLtJRE Al..ARMS, 'WHICH SHALL INCLUDE A.:.'< 
AUTOMA.TIC TELEPHOJSE NOTIFICATION SYSTEM A..ND AL'TOMATIC BLOViER 
A.'lD/OR FLARE I>o1.ET VALVE SHUT-OFF SYSTEM APPROVED BY THE DISTRICT, 
SHALL BE D:STALLED A.:.'<"D !v!An..'TAI!'<'ED I::-1 GOOD OPERATL'iG CO!''<"DmON: 

A. FI...o.RE FI..-\.'v!E 0 CT. 
B. LOW Fl..-\.'v!E STACK ~\!PERATURE. 
C. HIGH FLARE STACK TEMPERATURE. 

10. THE SAFETY SYSTEMS SPECIFIED IN COr-'DmON !';1JMBER 9 SH..ul. BE TESTED A.J.'<'D 
THE REStJLTS RECORDED \VlTHIN SEVEN (7) DAYS OF THE FLARE COMMENCING 
OPERATION A..'\1) O):CE EVERY THREE M01:-<'THS THEREAFTER TO CONFIRM PROPER 
OPER.A.TION. 

11. ALL RECORDI):G DEv1CES SH.A.LL BE Sx":'CHR0>-1ZED \v1TH RESPECT TO THE IDlE 
OF DAY. 

12. A SA.;'vfPLE PORT APPROVED BY THE DISTRICT SH.A.LL BE IKSTALLED A.'\"D 
:-.tA.I>-"T.Al>-"ED L'i EACH L-\.'\"DFILL GAS HEADER TO THE FI...>..RE TO ALLOW THE 
COLLECTION OF A L-\.'\"DFILL GAS SA.MPLE A>-"D FOR FLOW RATE TESTIKG. 

13. FOl. "R (.!) SA.'vfPLI):G PORTS APPRO\'ED BY THE DISTRICT SH.A.LL BE D:ST.A.LLED .-\.'\"D 
:-.LA.J).'TAI:--."ED ON EACH FLARE STACK. THESE SA.'-!PLL'!G PORTS SH.A.LL BE LOCATED 
. .;T LEA.ST TWO (:) FEET ABOVE THE FL-\.'.!E ZO>-"E A.'\"D AT LEAST FOL"R (4) FEET 
BELOW THE TOP OF THE FI..A.RE SHROCD. EACH PORT SH.A.LL BE IKST.A.LLED AT 90 
DEGREES APART .-\.'o"D SHALL CONSIST OF FOUR-L'!CH COCPLING \\1TH A CAP. 
ADEQt!ATE A'<"D SAFE ACCESS TO ALL SOURCE TEST PORTS SH.A.LL BE PROviDED BY 
THE CITY \VITHIN TWE!'-'TY-FOUR (24) HOURS OF A REQUEST BY THE DISTRICT TO 
CO!';"DUCT A TEST. . 

14. THE SKIN ~!PERATURE OF EACH FI..A.RE SHROUD WITHIN FOUR (4) FEET OF ALL 
THE SOURCE TEST PORTS SHALL NOT EXCEED 250 DEGREES FAHRE.:--.'HEIT. IF A 
HE.A.T SHIELD IS REQUIRED TO MEET THIS REQUIREME~"T. ITS DESIGN SHALL BE 
APPROVED BY THE DISTRICT PRIOR TO CONSTRUCTION. THE HE.A.T SHIELD, IF 
REQu"IRED TO lv!EET THE TEMPERATCRE REQl.'1REME::-.."T, SH.A.LL BE L"i PUCE 
\VHE.c'<"EVER A SOURCE TEST IN CONDUCTED BY THE DISTRICT. 

15. A'<"Y BREAKDOWN OR MALFUNCTION OF THE FI..>\RING SYSTEM RESULTL'<G IN THE 
E:-.f!SSION OF RAW IA.l\o'DFILL GAS SHALL BE REPORTED TO THE SCAQMD DIRECTOR 
OF ENFORCE.\i:E..'<'T WITHIN ONE (1) HOUR AFTER OCCURRENCE. IMMEDIATE 
REMEDLA.L MEASURES SHALL BE Ul'<"DERTAKEN TO CORRECT THE PROBLE.'v! AND 
PREVE:-.'T FURTHER EMISSIONS INTO THE ATMOSPHERE. 

16. ALL RECORDS SH.A.LL BE KEPT FOR A PERIOD OF AT LE..>..ST TWO (2) 'l:'EARS IN A 
FORM APPROVED BY THE DIRECTOR OF ENFORCEMEl'T A'<D SH..>.LL BE MADE 
A V.A.ILA.BLE TO THE E.XECUTIVE OFFICER UPON REQUEST. 

ORIGINAL 



SOU7:-; COAST AIR QUALITY MANAGEMENT DISTRICT 
2' 355 East Copley Drive, Diamond Bar. CA 91765 

PERMIT TO CONSTRUCT 
Apj)lication . 
245157 

17. THE; EMISSIONS FROM THE OPERATION OF EACH FlARE SHALL NOT EXCEED THE 
FOLLOWING, AVERAGED OVER A ONE HOUR TIME: 

POLLt:TA.l\1 

RE.A,Crlv'E HYDROCARBO:-IS 
OXIDES OF :-.1TROGEN 
OXIDES OF SL1.F1.J'R 
CARBON MONOXIDE 

LBS/MILLION BTii OF L"'-.N'DFTI..L GAS 

O.Q2 
0.04 
0.007 
0.01 

POttUT . .o,'IT LBSIMTI I ION CU fT OFLA.N'DEILL GAS 

TOTAL P . .>..RTICt.1L-\TES 17.8 

18. THE E::O.fiSSIONS FRO~! THE OPER.A,TION OF E..;.CH FL.>..RE SHALL NOT EXCEED THE 
FOLL0\\'1NG: 

POLLL'TA~1 

REACrlv'E h"'YDROCARBO):S 
OXIDES OF :-."'l'l'RoGEN 
OXIDES OF ST.:LFt.iR 
CARBON MO:\OXIDE 
TOTAL PARTICUL.;.TES 

LBS/HR 

0.67 
1.3-1 
0.23 
0.33 
1.33 

19. THE TOTAL E~fiSSIONS FROM THE OPER.A,TION OF THIS FL.>..RE STATION SH..;.I.L NOT 
E.XCEED THE FOLLOVliNG: 

POLLUTA;-..1 

REAcnVE HYDROCARBONS 
OXIDES OF 1'-TI'ROGE.."< 
OXIDES OF S't.)LFtJR 
CARBON MONOXIDE 
TOTAL PARTICULATE 

39 
56 

LBS!DAY 

113 
225 

20. EACH FLARE SHALL BE EQUIPPED WITH A SUFFIC!E.L'IT NUMBER OF VIEW PORTS TO 
ALLOW VI~UAL INSPECrlON OF THE FLARE HEIGHT AT THE ELEVATION OF THE 
TEMPERATiiRE SE.'ISOR LOCATIONS WITHIN EACH FLARE AT All TIMES. 
PERMA"'E!'-11 M'D SAFE ACCESS SHALL BE PROVIDED FOR ALL v1EW PORTS. 

ORIGINAL 
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PERl\11T TO CONSTRUCT 
Ap.P.licatio~: 
245157 

2L Tim CITY OF LOS A..~GELES SHALL COJI<"DUCT SOURCE TESTS ANNUALLY IN 
ACCORDA..'<CE V.1TH THE APPROVED SCHEDULE AND TEST PROTOCOL IN EFFECT 
AT Tim TIME THE TESTS ARE CONDUCTED. A COMPLETE SOURCE TEST REPORT 
SHALL BE Sl'.JB;\!ITTED TO THE DISTRICT WITHIN 60 DAYS AFTER EACH TEST. THE 
CITY SH.-'U.L St!B~1IT A FLARE TEST SCHEDULE TO THE DISTRICT FOR APPROVAL BY 
SEPTEMBER 1, 1991. THIS TEST SCHEDtl1.E SH.'\LL SHOW DATES OF TESTING OF EACH 
FLARE FOR THE FOLLO\VING: 

A. METHA..'-"E (INLET A.. '-'D EXHAUST). 
B. TOTAL NON·METH.""'-"E ORGA.."'1CS (IJI<1.ET A..~ EXH.""UST) 
C. . . OXIDES OF l'i1TROGEN (EXHAUST ONLY) 
D. CARBON ~!ONOXIDE (EXHAUST 0!1<1. Y) 
E. TOTAL P.-\RTIC'L1.ATES (EXHAUST 0!'<1.Y) 
F. HYDROGEN St-1.FIDE (I};1.ET Ol'i1. Y) 
G. TOTAL St:LF'lTR COMPO'L'!'o'DS (!"1.ET 0:--.1. Y) 
H. C.-\RBON DIOXIDE (I:-.1.ET A..'\'D EXHA.t:ST) 
I. OXYGE>: (!::--1.ET ASD EXHAUST) 
J. ::--1TROGEN (I::--1.ET A.'<"D EXHAUST) 
K. ~!OIST'L'RE CO::-."TE::--1 (t'iLET A.'<"D EXHA.UST) 
L. TE~!PER."'.T'L'RE (L'\1.ET A:-o"D EXH..;.UST) 
;\1. FLO',\"RATE (I::o-1.ET A .. '<"D EXHAUST) 
K BTL' CO::--"TE::o-"T (I::--1.ET 01:'.1. Y). 
0. TOXIC AL~ CO:-.."TA..\!L'-:.o\.'<"TS (I::--1.ET ,.....,_'\"0 EXHAUST), INCLu"DING BuT NOT 

LI~!ITED TO BE:-;"ZE::o-"E, CHLOROBENZE:-."E, DICHLOROBE:KZE!'i"E, 1,2· 
DICHLOROETH..;..'-"E. 1,1-DICHLOROETiiE!\"E, DICHLORO;\!ETH.o\.'\"E, 
TETRACHLOROETH11.E::o-"E, TETRACHLOROMETH.o\.'\"E, TOLUE::-."E, 1,1,1· 
TRICHLOROETH..;..'\"E, TRICHLOROETHYI.E!'<"E, TRICHLOROMEniA .• '-"E, VIN"':!1. 
CHLORIDE, X'x"I.E:-o"E) 

P. HYDROGE."<' CHLORIDE (EXHAt:ST 01:'.1. Y) 

22. Tim SCAQMD ENGINEERt'<G A..'<"D El'iFORCE.~"T DMSIONS SHALL BE NOTIFIED IN 
WRITIN'G WITHIN TWO (2) WORKING DAYS VIHENEVER ANY EQUIPMENT IN THE 
FLARE STATION IS SHw"TDOWN FOR A PERIOD IN EXCESS OF Ol'I"E (1) HOUR A..'\"0 
RESu1.TED IN REDUCED !J\.''<"DFill GAS DISPOSAL CAPABIUTY. A WRfiTE."< 
APPROVAL FRO~! THE DISTRICT IS REQUIRED PRIOR TO A."'Y SCHEDULED 
SHU"TDOWNS WHICH. ~L-\ Y REDUCE niE GAS DISPOSAL CAPACITY IN EXCESS OF 
EIGHT (8) HOURS. THE NOTIFICATION A..~ APPROVAL REQUEST SHALL INCLUDE 
niE REASONS ·""""D DUR-\TION OF niE SHUTDOWNS AND SHALL IDE..""TTFY A.'<Y 
MITIGATION MEAStJRES (TO BE) IMPLEMENTED. 

23. BY OCTOBER 1, 1991, THE CITY OF LOS ANGEI.ES SHALL COMPLETE INSTALLATION 
OF FL-\RE NO. 1·5 A."-"D ITS APPURTENANCES, AND SHALL OPERATE niE FLARE 
STATION AT A TOTAL C.-\PACITY OF NO LESS THAN 4,000 SCFM. A WRITTEN NOTICE 
OF COMPLIANCE \v1TH THIS CO!'<"DlTION SHAI.L BE SUBMITTED TO THE DISTRICT 
E.."'Gt"'EERING AND E:-."FORCEMENT DIVISIONS, RESPECTIVELY, \v1THL~ FIVE (5) 
DAYS AFTER THE COMPLL.;.NCE IS ACHIEVED. 

ORIGINAL 



SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive. Diamond Bar. CA 91765 

PERMIT TO CONSTRUCI' ~'Th~D 
Page7 

24. THE CONSTRUCTION OF THE EQUIPMENT COVERED UNDER THIS PERMIT SHALL BE 
COMPI.ET.ED WITHIN nn:R'TEE.L'l (13) MONTHS FROM nrE DATE OF THIS PERMIT, 
UNLESS OTiiERVIISE APPROVED IN V/RITING BY TilE DIS'I'RIC'r. 

Approval or de:lial of this application for permit to operate the above equipment will be made after an 
inspection to determine if the equipment has been constructed in accordance with the approved plans and 
specifications and if the equipment can be operated in compliance with all Ruies of the South Coast Air Quality 
Management Disuic:t. · · 

Please notify 1. CHEN' at 818/572-6193 when const:·uetion of equipment is complete. 

This Pen:cit to Construct is based on the plao.s, specifications, and data submitted as it pertains to the release of 
alr contaci:lants and control measures or reduce air contaminants. No approval or opinion concerning safety 
and other factors in desig:, construction or operation of the equipment is expressed or implied. 

This Per::it to Construct shall serve as a temporary Permit to Operate pro,ided the Executive Officer is given 
prior notice of such intent to operate. 

This Per::it to Construct will become invalid if the Permit to Operate is denied or if this application is 
cancelled. THIS PER..\UT TO CONSTRUCT SH..U.L EXPIRE O!'<"'E YEA.R FROM THE DATE OF 
ISSUA.c"iCE Wlless an extension is granted by the Executive Officer. 

DMB/mb 

By ~· /f)) tllzi#'1f 
o=-o=RRI=s'"'M~.-=BA.ILE,..,...,:-=Y.,­

Principal Office Assistant 
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FROM:SANITATION-Solid Wa~tg ro: 1 714 860 8017 JAN 19, 1993 1:01PM ~617 P. 

South Coast 
AIR QUALITY MANAGfMENT DISTRICT 
21865 E. Copley Drive, Diamond Bar, CA 91765-4182 (714) 396-2000 

City of Los ~eles 
Bureau of Sanitation 
200 N. Main Street. Suite 1400, CHE 
Los Angeles, CA 90012 

Attention: Mr. Delwin Biagi, Director 

Dear Mr. Biagi: 

January 11, 1993 

The District has received your January 8, 1993 letter requesting an ex:tension to your 
Permit to ConstrUct (A/N R·2S5005) for landfill gas collection system at the Lcpez 
Canyon Landfill. 

Our staff has reviewed this request and bas granted your extension. Your Permit to 
Cons&~ will now expire J anuw:y 12, 1994 unless an extension is granted in 
writing by the District. 

If you have any questions, please call Ms. Unda Lee·Oejbakhsh at (9t09) 396·2614. 

LLD/collext 

cc: Richard Tambara 

Very truly yours, 

·\.--
,::::... _'f'J \ ~.......,.__ 

Joseph M. Tramma. 
AQAC Supervisor 



FROM:SANITAT!ON-Solld Waste TO: 1 714 860 8017 JAN 19, G&Jl SUU 111 \JUAb I AIM UU/"\I-11 1 IVII'\1''"''-'IL .. IVIC.l" ~•v" uv' 
1993 1:02PM ~617 P 

21865 Ea>t Copley Drive, Diamond Bar, CA 91765 

PERMIT TO CONSTRUCT/OPERATE 

, ......... ... . 
D66964 
A/NZ74653 

.. · ' ·'' ' ··, ··0>'' .; 

This initial permit must be renewed ANNUALLY unlc:;s the equipment is moved, or changes oiVzlership. 
If the billing for annual renewal fee (Rule 301J) is not received by the expiration date, C(lntact th~ District. 

Legal Owner 
or Operator: lA CITY, BUREAU OF SANITATION 

200N MAINST 
LOS ANGELES, CA 90012-4110 
ATTN: ROSALIA ROJO 

lD 049805 

Equlpntent Location: 11950 LOPEZ CANYON RD, lAKEVIEW TERRACE, CA 91342-6036 

Equipment Description: 

lANDFILL GAS CONDENSATE COLLECTION AND TREA 1'1NG SYSTEM CONSISTING OF: 

1. NINE (9) CONDENSATE SUMPS, EACH 500 GALLON CAP A CITY, LOCATED IN SERIF-S ALONG 
1'UE LOW POINTS OF THE GAS COLLIK."l'ION SYSTEM, F.ACH WITIJ AN AIR-DRIVEN 
DIAPHRAGM PUMP. 

2. TWO (2) CONDENSATE STORAGE/TREATMENT TANKS, EACH 9000 GALLON CAPACITY. 

3. ONE (1) SODllJM HYDROXIDE TANK, 1500 GALLON CAPACITY. 

4. TWO (2) AIR DRIVEN DIAPHRAGM PUMPS. 

Conditions: 

l. OPERATION OF 1'HIS EQUIPMENT SHALL BE CONDUGI'ED IN ACCORDANCE WITH ALI. DATJ 
AND SPECIFICATIONS SUBMITTED WITH THE APPLICATION UNDER WHICH THIS PERMIT IS 
JSSUI!D UNLESS OTIIERWISI! NOTED BELOW. 

2. THIS EQUIPMENT SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD OPERATING 
CONDITION AT Al.L TIMES. 

3. THIS EQUIPMENT SHALL BE OPERA TED BY PERSONNEL PROPERl.Y TRAINED IN ITS 
OPERATION. 

4, THE SCAOMD SHALL BE NOTIFHlD IN WRITING WHEN WORK ON THIS SYSTEM COMMENCES 
AND WHEN IT IS COMPLETED. SUCH NOTIFICATION SHALl. OCCUR AT LEAST TWO PAYS 
PRIOR TO THE COMM!!NCEMENT AND WITHIN FIVE DAYS AFTER THE COMPLETION OF THI 
WORK RF.'>PEGI'IVEL Y. 

ORIGINAL 



, FROM:SANITATION-So!id Waste TQ: 1 714 860 8017 JAN 19, 1993 

·~·".~.·.~.~.;; ·. . ... ,· SOUTH COASl AIK UUALII y MI-\1\11-\\;;I::IVIt:l~ I Ul;:> I "lv I 

1:02PM ii617 P.( 
l'cmlil No. 

'.' . 21 !l6b East Copley Drive, Diamond Bar, OA 91765 
_.,,_.-~, ' 

~,. PERMJT TO CONSTRUCT/OPERATE 

1)66964 
A/N Z74653 

<' •• -:'' '''l" ,·, 

.'( . .. .,, . _, .,,., ,, ... <;-'"~ <:· ' .• , , •• ');;' .• , •,•• -~" .• "~"~ ' ., . .. 

CONTINUATION OF PE~~IT rq CONST~:UC!/QPERATE 
., •'':' ,,~-" 

5. CONSTRUCI'ION SPOlLS AND ALL WORKING AREAS ACI'JVBLY I!EING USED FOR TRUCK AND 
CONSTRUCI'ION EQUIPMENT TRAFFICKING SHALL BE MAINTAINED IN A MOIST CONDITION 
TO MINIMIZE DUST AND EMISSIONS. 

6. AS-BUILT DRAWINGS SHOWING THE 1'RENCH LOCATIONS AND LINE SIZES SHALL BE 
PROVIDED TO THE DISTRICI' WITHIN 30 DAYS AFTER CONSTRUCI'ION IS COMPLETED. 

7. ALL CONDENSATE COLLECTED AND TREATED SHALL BE PROPERLY DISPOSED OI'. 

8. THE CONDENSATE STORAGE/TREATMENT TANKS SHALL BE VENTED TO THE COJLEGJ'ION 
AND/OR FlARE SYSTEMS. 

9. ALL CONNllG'TIONS, VALVES AND OPENINGS SHALL BE PROPI!RL Y SEALED OR CLOSED SO 
AS TO PREVENT RAW LANDFILL GAS AND/OR CONDENSATE VAJ'ORS FROM ENTERING INTO 
THEATMOSPHJ.'lRE. 

10. ALL RECORDS SHAU, BE KEPT FOR A PERIOD OF AT LEAST TWO (2) YEARS IN A FORM 
APPROVED BY THE DIRECI'OR OF ENFORCEMENT AND SHAJ,L BE MADE AVAILABLE TO 
THE EXECUTIVE OFFICER UPON REQUEST. 

NOTICE 

IN ACCORDANCE WITH RULE 206, THIS PERMIT TO OPERATE OR COPY SHALL BE POSTED ON OR 
WITHIN 8 METERS OF TilE EQUIPMENT. 

THIS PERMIT DOES NOT AUTHORIZE THE EMISSION OF AIR CONTAMINANTS IN EXCESS OF THOSE 
ALLOWED BY DIVISION 26 OF THE HEALTH A NO SAFETY CODE OF THE STATE OF CALlFORNIA OR 
THE RULES OF 1'HE AIR QUALITY MANAGEMENT DISTRICI'. THIS l'ERMIT CANNOT BE 
CONSIDERED AS PERMISSION TO VIOLATE EXISTING LAWS, ORDINANCES, REGULATIONS OR 
STATUTE.'> OF OTHER GOVERNMI.!NT AGENCIES. 

ORIGINAL 

EXECUTIVE OFFICER 

By Dorris M. Bailey /lid 
lZ/15/1992 



South Coast 
AIR QUALllY MANAGEMENT DISTRICT 
21866 E. Copley Drive. Diamond Bar.¢A01'1'65-4182 ("1'14) 388r2000 

City of Lo& ~clcs 
Bureau of Sarntation 
200 N. Main Stree_t, Suite 1400, CHB 
lcs Angeles, CA 900U 

Attention: Mt. Delwin Biagi, Director 

Dear Mr. Biagi: 

Janu&JY 11, 1993 

The J:)i&tric;t has received your Janu~ 8, 1993 letter requesting an e=ension to )'O\lr 
Permit to Cocsuuct (A/N R·2SS005) for landfill gas collection system at the Lopez 
Canyon Landll.U. 

ou: staff has reviewed thfs request Jnd bas granted your extension. \'our PennU to 
Consinct will now eltplre January 12, 1994 unless an extension b ~ted l1l 
wrttiDg by the Dlstrlet. 

If you have any questions, please call Ms. I..inda Lee·Dejbakhsb at(~) 396-2.614. 

UD{collext 

cc: Richard Tambara 

Very truly yours, 

. . \\\;-;:;...,._.........,.._ 
t._._..l 

Joseph M. Tramma 
AQAC Supervisor 



Lep.IOwner 
or Operator: 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive. Diamond Bar. CA 91765 

Granted as of 12/12 

LA CITY, BUREAU OF SANITATION 
419 S SPRING STREET SUITE 800 
LOS ANGELES CA 90013 
ATIN: MR. JOHN BEHJAN/ROSAllA ROJO 

lD 049805 

Equipment Loeatlon: 11950 LOPEZ CANYON ROAD,l.AKB'VIEW TERRACE. CA 9134Z 

A licalie iSoos 

The equipment described below lllld as shown on the apprO'Ved plans and 5pecific:atioiiS are subject to the 
special condition, or conditions listed. 

Equipment Description: 

ALTERATION TO THE EXISTING LANDFILL GAS COLLECTION SYSTEM IN 
DISPOSAL AREAS "A", "B", AND "AB+" ISSUED PERMITS TO CONSTRUCT 
UNDER APPLICATION NOS. 150397, 226792, 225669, CONSISTING OF: 

liN DISPOSAL AREAS 11A11 AND "lll") 

1. TW0(2) HORIZONTAL GAS EXTRACTION WELLS, GRID SYSTEMS AT 
AVERAGE ELEVATIONS OF 1720 FEET AND 1740 FEET RESPECTIVELY, 
ALTERNATING 6 11 AND 8" PVC PIPING CONS'I'RUCTION (A/N 1.50397). 

2. FORTY~THREE(43) VERTICAL GAS EX'I'RACTION WELLS, 4 11 WELL 
CASING, SLOTTED PVC PIPING CONSTRUCTION, 25 TO 40 FEET DEPTH 
IN THE REFUSE (A/N 150397). 

3. SIX(6) CONDENSATE HOLDING TANKS, EACH 500 GALLON CAPACITY, 
VENTED TO GAS COLLECTION HEADER LINE, EACH WITH AN AUTOMATIC 
LEVEL CONTROL SYSTEM ANC AN AIR DRIVEN DIAPHRAGM PUMP, 28 
GPM MAXIMUM CAPACITY (A/N 150397) . 

4. ONE HUNDRED THIRTY SIX(l36) VERTICAL GAS EXTRACTION WELLS, 
2", 4 11 , OR 6 11 WELL CASING, EACH APPROXIMATELY 50 FEET DEEP 
(A/N 226792). 

5. SEVENTEEN(l7) VERTICAL DEEP WELLS, EACH APPROXIMATELY 150 
FEET DEEP (A/N 226792). 

ORIGINAL COPY 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21665 East Copley Drive, Diamond Bar, CA 91765 

6, GAS TRANSMISSION HEADER AND LATERAL PIPING SYSTEM SERVING 
THE VERTICAL AND HORIZONTAL WELLS TO DIRECT THE LANDFILL GAS 
TO THE FLARE STATION (A/N 226792). 

CIN DIBPOSZ.L :AREA 11AB±11 ) 

7. HORIZONTAL GAS COLLECTION WELL, AT ELEVATION 1650 FEET, 6" 
CORRUGATED AND PERFORA'rED PE PIPE CONSTRUCTJ:ON, OR 611 /8 11 

ALTERNATING DIAMETER PVC OR POLYMER COATED CMP CONSTRUCTION, 
100 FEET CENTERED, COVERING APPROXIMATELY 11.5 ACRES OF 
LANDFILL AREA (A/N 225668). 

8. HORIZONTAL GAS COLLECTION WELL, AT ELEVATION l. 700 FEET, 6 11 

CORRUGATED AND PERFORATED l?E PIPE CONSTRUCTION, OR 6 11 /8 11 

ALTERNATING DIAMETER PVC OR POLYMER COATED CMP CONSTRUCTION, 
lOO FEET CENTERED, COVERING APPROXIMATELY 15.25 ACRES OF 
LANDFILL AREA (A/N 225668). 

9. FOR'l'Y-THREE(43) VERTICAL GAS EXTRACTION WELLS, SHALLOW WELL 
DESIGN, EACH 4" HOPE WELL CASING, APPROXIMATELY 50. FEET 
DEEP, LOCATED AT THE INITIAL FILL AREA (A/N R-237767). 

10. FOUR'l'EEN(l4) VERTICAL GAS EXTRACTION WELLS, DEEP WELL 
DESIGN, EACH 4 11 HDPE WELL CASING, APPROXIMATELY lSO FEET 
DEEP, LOCATED AT THE INITIAL FILL AREA (A/N R-237767). 

ll. TW0(2) CONDENSATE HOLDING TANKS, EACH 500 GALLON CAPACITY, 
VENTED TO GAS COLLECTION HEADER LINE, EACH WITH AN AUTOMATIC 
LEVEL CONTROL SYSTEM AND AN AIR DRIVEN DIAPHRAGM PUMP (A/N 
R-237767), 

12; GAS TRANSMISSION HEADER AND LATERAL PIPING SYSTEM SERVING 
THE VERTICAL AND HORIZONTAL WELLS TO DIRECT THE LANDFILL GA: 
TO THE FLARE STATION (A/N R-237767). 

BY THE ADDITION OF THE FOLLOWING, ISSUED A PERMIT TO CONSTRUCT 
UXDIR A/H 226792: 

l. FIFTY FOUR(54) ADDITIONAL VERTICAL GAS EXTRACTION WELLS AS 
REQUIRED, SUBJEC'r TO DISTRICT APPROVAL PRIOR TO 
INSTALLATION. 

2. THIRTY-TW0(32) PERIMETER GAS MIGRATION CONTROL WELLS AS 
REQUIRED, SUBJECT TO DISTRICT APPROVAL PRIOR TO 
INSTALLATION. 



JRN-19-'93 TUE 15:26 ID:-U,PB7.t:D7~1o'.CE SRN TEL 1·10:818 989 8216 

SOUTH COAST AIR OUAl.ITY MANAGEMENT DISTRICT 
21865 East Copley Drive, Diamond Bar, CA 91765 

1:1074 P03/08. 

3. GAS TRANSMISSION HEADER AND LATERAL PIPING SYSTEM SERVING 
THE VERTICAL AND HORIZONTAL WELLS TO DIRECT THE LANDFILL GAS 
TO THE FLARE STATION. 

AND BY THB ADDITION OF THE FOLLOWING CNDER THIS APPLICATION (A/N 
255005): 

1. HORIZONTAL GAS COLLECTION WELL, FOR THE TOP DEC~ OF DISPOSAL 
AREA "A:S+ 11 

1 AT ELEVATION 1740 FEE'l', 6 11 CORRUGATED AND 
PERFORATED PE PIPE CONS'rRUCTION, OR 611 /8 11 ALTERNATING 
DIAMETER PVC OR POLYMER COATED CMP CONSTRUCTION, 100 FEET 
CENTERED, COVERING APPROXIMATELY 11.5 ACRES OF LANDFILL 
AREA. 

2. TEN(lO) LAYERS OF HORIZONTAL GAS COLLECTION WELLS, FOR 
DISPOSAL AREA "C" AT ELEVATIONS INDICATED BELOW, 611 

CORRUGATED AND PERFORATED PE PIPE CONSTRUCTION, OR 611 /8 11 

ALTERNATING DIAMETER PVC OR POLYMER COATED CMP CONSTRUCTION, 
100 FEET CENTERED EXCEPT THE FIRST (LOWEST) LAYER WHICH WILL 
BE 50 FEET CENTERED, 

ELEVATION 
FEET 

1405 
1425 
1465 
1505 
1545 
1585 
1625 
1665 
1705 
1745 

SURFACE AREA 
ACRES 

40 
40 
45 
45 
45 
45 
40 
40 
35 
30 

LENGTH OF PIPES 
FEET 

1500 
7500 
8600 
9900 
9800. 
10400 
9000 
8900 
7900 
6800 

3. ONE HUNDRED FIFT~ (150) VERTICAL GAS EXTRACTION WELLS AS 
REQUIRED, SUBJECT TO DISTRICT APPROVAL PRIOR TO 
INSTALLATION. 

4. GAS TRANSMISSION HEADER AND LATERAL PIPING SYSTEM SERVING 
THE WELLS TO DIRECT THE LANDFILL GAS TO THE FLARE STATION, 



;.; 1 l:loo te.st 1,.,op1ey unve. u1amono oar . ._,,... ,. , , oo 

'ij 4 

Conditions: 

L. CONSTRUCTION AND OPERATION OF THIS EQUIPMENT SHALL BE 
CONDUCTED IN COMPLIANCE WITH ALL.DATA AND SPECIFICATIONS 
SUBMITTED WITH THIS APPLICATION UNDER WHICH THIS PERMIT TO 
CONSTRUCT IS ISSUED UNLESS OTHERWISE NOTED BELOW. 

2. THIS EQUIPMENT SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOr 
OPERATING CONDITION AT ALL TIMES. 

3. THIS EQUIPMENT SHALL BE OPERATED AND MAINTAINED BY PERSONNEl 
PROPERLY TRAINED IN ITS OPERATION. 

4. WELL DRILLING; DRIVING AND/OR TRENCHING FOR THE INSTALLATIO~ 
OF WELLS AND THEIR ASSOCIATED PIPING SHALL NOT BE CONDUCTED 
BETWEEN THE HOURS OF 6 P.M. AND 7 A.M. OR ON WEERENDS OR 
LEGAL HOLIDAYS, UNLESS OTHERWISE APPROVED BY THE SCAQMD. 

5. WELL DRILLING, DRIVING AND/OR TRENCHING SHALL NOT BE 
CONDUCTED ON DAYS WHEN THE SCAQMD FORECASTS SECOND OR THIRD 
STAGE EPISODES FOR AREA N0.7. EPISODE FORECASTS FOR THE 
FOLLOWING DAY CAN BE OBTAINED BY CALLING (800) 242-4022 OR 
(800) 242-4666. 

6. WELL DRILLING, DRIVING AND/OR TRENCHING SHALL NOT BE 
CONDUCTED ON DAYS WHEN THE SCAQMD REQUIRES COMPANIES IN ~ 
N0,7 'I'O IMPLEMENT THEIR SECOND OR THIRD S'l'AGE EPISODE PLANS 
AREA NUMBERS REQUIRED TO IMPLEMENT THEIR EPISODE PLANS CAN 
BE DETERMINED FOR THE NEXT DAY BY CALLING (SOO) 242-4022 OR 
(SOO) 242•4666. 

7. WELL DRILLING, DRIVING AND/OR TRENCHING SHALL NOT BE 
CONDUCTED WHEN THE WIND SPEED IS GREATER THAN 15 M.P.H. 
~tr'C''Ol\l"ll' '"""'1:1 , « MTmTTF~\ n'R TH'P. WTND:.s.:li?.EEJ:)...INSTANTANEOUSLY 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21365 East Copley Drive. Diamond Sar. CA 91765 

10, EACH WELL HOLE SHALL BE COMPLETELY COVERED TO PREVENT ANY 
EMISSION OF LANDFILL GAS TO THE ATMOSPHERE WHENEVER WORK ON 
THE WELL IS NOT ACTIVELY IN PROGRESS. 

11. THE CONSTRUCTION OF ANY PIPING OR WELL TRENCH WHICH EXPOSES 
LANDFILL TRASH TO THE ATMOSPHERE SHALL BE STAGED SUCH THAT 
NO MORE THAN ONE HUNDRED (100) LINEAR FEET OF TRENCH IS 
EXPOSED AT ANY TIME PRIOR TO BACKFILLING, 

12. TRENCHES WHICH EXPOSE LANDFILL TRASH TO THE ATMOSPHERE SHALL 
BE COMPLETELY COVERED TO PREVENT ANY EMISSION OF LANDFILL 
GAS TO THE ATMOSPHERE .WHENEVER WORK ON THE TRENCH IS NOT 
AC'I'IVELY IN PROGRESS. 

13. DURING CONSTRUCTION, IF A CONSIDERABLE NUMBER OF COMPLAINTS 
ARE RECEIVED, ALL WORK SHALL CEASE AND APPROVED MITIGATION 
MEASURES SHALL BE IMPLEMENTED IMMEDIATELY. OTHER MITIGATION 
MEASURES WHICH ARE DEEMED APPROPRIATE BY SCAQMD PERSONNEL TO 
ABATE A NUISANCE CONDITION SHALL BE IMPLEMENTED UPON 
REQUEST. 

14. IF A DISTINCT ODOR LEVEL (LEVEL III OR GREATER) RESULTING 
FROM THE CONSTRUCTION IS DETECTED AT OR BEYOND THE PROPERTY 
LINE, ALL WORK SHALL CEASE UNTIL THE ODOR SOURCES ARE 
DETERMINED AND ELIMINATED. ODOR LEVELS SHALL BE DETERMINED 
BY SCAQMD PERSONNEL OR ON-SITE COORDINATOR IN THE ABSENCE OF 
SCAQMD PERSONNEL. 

15. CONSTRUCTION SPOILS ARE LANDFILL TRASH, MATERIAL THAT IS 
MIXED WITH LANDFILL TRASH, MATERIAL THAT HAS BEEN IN CONTACT 
WITH LANDFILL TRASH, OR ODOROUS MATERIAL THAT IS REMOVED 
FROM WELL HOLES OR TRENCHES. 

~6. ALL CONSTRUCTION SPOILS SHALL BE TRANSPORTED TO THE WORKING 
FACE OF THE LANDFILL WITHIN ONE HOUR OF GENERATION OR AS 
DEEMED NECESSARY B¥ THE DISTRICT PERSONNEL. ~ 

17. DURING TRANSPORT OF CONSTRUCTION SPOILS, NO MATERIAL SHALL 
EXTEND ABOVE THE SIDES OR REAR OF THE VEHICLE HAULING THE 
MATERIAL. 

ORIGINAL COPY 



SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive, Diamond Bar, CA 91765 

18. ANY OVER SPILL DURING TRANSPORT OF CONSTRUCTION SPOILS SHALl 
BE REMOVED FROM THE LANDFILL SURFACE WITHIN ONE HOUR AND 
DISPOSED OF AT THE WORKING FACE. 

l9. THE EXTERIOR OF THE VEHICLE HAULING THE CONSTRUCTION SPOILS 
TO THE WORKING FACE SHALL BE CLEANED OFF PRIOR TO ~VING 
THE WORKING SITE FOR THE WORKING FACE. 

20. MITIGATION MEASURES, OTHER THAN THOSE INDICATED IN THESE 
CONDITIONS, WHICH ARE DEEMED APPROPRIATE BY SCAQMD PERSONNEI 
AS NECESSARY TO PROTECT THE COMFORT, REPOSE, HEALTH OR 
SAFETY OF THE PUBLIC SHALL BE IMPLEMENTED UPON REQUEST. 

21. EACH VERTICAL WELL SHALL BE CONNECTED TO AN OPERATING 
LANDFILL GAS HEADER AS SOON AS POSSIBLE BUT NOT LATER THAN 
SEVEN(7) DAYS AFTER THE WELL IS INSTALLED. 

22. EACH HORIZONTAL GAS COLLECTION WELL SHALL BE CONNECTED TO A} 
OPERATING LANDFILL GAS HEADER OR BLIND FLANGES SHALL BE 
INSTALLED AT THE ENOS OF THE WELL HEADS AS SOON AS THE WELL 
IS INSTALLED. 

23. DURING WELL DRILLING, AN APPROVED EMISSION CONTROL BOX SHALl 
BE USED TO COLLECT GASES FROM THE WELL DUE TO DRILLING 
OPERATION. THE COLLECTED GASES SHALL EITHER BE DIRECTED TO 
THE OPERATIONAL GAS COLLECTION SYSTEM, OR VE~TED TO A CARBON 
ADSORBER WHICH HAS SUFFICIENT CAPACITY TO REMOVE ODORS WHEN 
THERE IS NO OPERATIONAL GAS COLLECTION SYSTEM AVAILABLE 
NEAABY. 

24. EACH VERTICAL AND HORIZONTAL WELL HEAD SHALL BE EQUIPPED 
WITH A SHUT•OFF VALVE AND A SAMPLING PORT. THE SAMPLING 
PORT SHALL BE PLUGGED AND/OR SEALED EXCEPT WHEN THE PORT IS 
IN USE. 

25. UNTIL CONNECTED TO THE OPERATING LANDFILL GAS COLLECTION 
SYSTEM, EACH COMPLETED WELL SHALL BE CAPPED AND ITS GAS 
CONTROL VALVE CLOSED TO AVOID VENTING LANDFILL GAS TO THE 
ATMOSPHERE. 

26. EACH WELL SHALL BE SECURELY SEALED TO PREVENT ANY EMISSIONS 
OF LANDFILL GAS FROM AROUND THE WELL CASING. 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive, Diamond Sar. CA 91765 

27. ALL GASES COLLECTED BY THIS SYSTEM SHALL BE VENTED TO A 
COMBUSTION OR PROCESSING FACILITY WHICH IS IN FULL USE, CAN 
ADEQUATELY PROCESS THE VOLUME OF GAS COLLECTED, AND HAS BEEN 
ISSUED A VALID PERMIT TO CONSTRUCT OR OPERATE BY THE 
DISTRICT. 

28. ALL CONNECTIONS IN THE CONDENSATE SYSTEM SHALL BE SEALED SO 
AS TO PREVENT VAPORS FROM ENTERING INTO THE ATMOSPHERE. 

29. THE OPERATION OF THIS EQUIPMENT SHALL NOT RESULT IN THE 
EMISSIONS OF ANY RAW LANDFILL GAS OR CONDENSATE INTO THE 
ATMOSPHERE. 

3 0. ALL :RECORDS SHALL BE KEPT FOR AT LEAST TWO YEARS IN A FORM 
Al'PROVED BY THE SCAQMD DIRECTOR OF ENFORCEMENT AND MADE 
AVAILABLE TO THE DISTRICT UPON REQUEST. 

31. THE CITY OF LOS .ANGELES SHALL NOTIFY THE DISTRICT IN WRITING 
AT LEAST ONE(l) WEEK IN ADVANCE AND OBTAIN APPROVAL FROM THE 
DISTRICT WHEN AN ADDITIONAL WELL OR SET OF WELLS (THE 
PROPOSED EQUIPMENT LISTED UNDER A/N 226792) AND THEIR 
ASSOCIATED PIPING WILL BE INSTALLED. THE PROPOSED WELL 
LOCATIONS AND CONNECTING PIPING SHALL BE DESCRIBED AND 
IDENTIFIED ON DRAWINGS WHICH SHOW THE ENTIRE GAS COLLECTION 
SYSTEM. ESTIMATED GAS COLLECTION VOLUME, WELL 
DEPTHS/DESIGN, REFUSE DEPTH, PIPE LENGTHS, DIAMETERS AND 
LAYOUTS SHALL BE SUPPLIED TO THE SCAQMD IN THIS ADVANCE 
NOTI!'ICATION. 

32. AT LEAST lSO DAYS PRIOR TO THE INSTALLATION OF THE·VERTICAL 
WELLS AND THEIR ASSOCIATED PIPING SYSTEM FOR DISPOSAL AREA 
"C", THE CITY OF LOS ANGELES SHALL SUBMIT COMPLETE DESIGN 
INFORMATION TO THE DISTRICT. INSTALLATION OF THE WELLS AND 
PIPING SYSTEM SHALL NOT BEGIN UNTIL AN APPROVAL IN WRITING 
FROM THE DISTRICT IS RECEIVED. THE DESIGN INFORMATION SHALL 
INCLUDE THE PROPOSED WELL LOCATIONS AND CONSTRUCTION DETAILS 
AS WELL AS THE LAYOUT AND DIMENSIONS OF THE PIPING SYSTEM 
AND PRESSURE DROP CALCULATIONS TO DEMONSTRATE THAT THE 
SYSTEM IS ADEQUATELY DESIGNED FOR THE EXPECTED PERFORMANCE. 
IT SHALL ALSO INCLUDE A WELL SCHEDULE TO INCLUDE WELL • 
IDENTIFICATION, CASING DIAMETER/MATERIAL, WELL DEPTH, REFUSE 
DEPTH, WELL HEAD VACUUM, EXPECTED GAS FLOW, AND DRILL 
METHOD. 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive, Diamond Sar, CA 91765 

33. WITHIN THIRTY(30) DAYS AFTER CONSTRUCTION OF A GROUP OF 
WELLS AND THEIR ASSOCIATED PIPING IS COMP~TE, THE CITY OF 
LOS ANGE~S SHALL SUBMIT AS BUILT DRAWINGS/DATA IN DUPLICATI 
TO THE DISTRICT ENGINEERING DIVISION. 

Approval or denial of th.ia application for pei'Uiit to operate the above cquipmeat will be made after a: 
mspection to det~I'Uiiac if the equipa:ent has been corustructed in accordance with the approved piMa anc 
spccilicatiorus and if the equipmettt c:m be operated in c:ompliance with all Rules of the South Coast Air Qualir 
M1111agement District. 

Please notify Jay Chen at 714/396-2664 when construction of equipment is complete. 

This Permit to CoJ:LStruct is based on the plarus, speciticatiorus, and data submitted as it pertains to the release o: 
air collta.millant:; and co11trol measures or reduce air contaminllllts. No approval or opimon concerning safet'J 
1111d other f~Wtors in design, coDStruction or operation of the equipment is expressed or implied. 

This Permit to Construct shall serve as a temporary Permit to Operate provided the Executive Officer is give~ 
prior notice of such intent to operate. 

This Pei'Uiit to CoDStruct will become invalid if the Permit to Operate is denied or if th.ia application is 
Cllllcclled. TinS PERMIT TO CONSTRUcr SHALL EXPIRE ONE YEAR FROM THE OAT.E OF 
ISSUANCE unless 1111 extension is gr1111ted by the Executive Officer. 

~,f), ,&i~ 
By 

o="o""R""RIS::':'::":-!M:-:. B""AI'""'LE:-=Y::-
Principal Office Assistant 

DMB/nd 
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TABLE 1.2 

LOPEZ CANYON FLARE #2 
STACK EMISSIONS 

Parameter Allowed Emissions(!) Actual Emissions 

-Reactive Hydrocarbons 
Oxides of Nitrog~n 
Oxides- of Sulfur\ 2 ) 
Carbon Monoxide 

Total Particulates 

lb/mmBTU 

0.02 
0.04 
0.007 
0,01 

lb/mmCFLFG( 3 ) 

17.8 

lb/hr 

0.67 
1. 34 
0.23 
1.33 

lb/hr 

1. 33 

NOTES: (1) Reference Permit to Construct 242642 

lb/mmBTU 

0.004 
0.04 
0.006 
0.003 

lb/mmCFLFG( 3 l 

7.8 

(2) Assume all sulfur measured at inlet is converted to 
sulfur dioxide during combustion 

(3) mmCFLFG = million cubic feet landfill gas 
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lb/hr 

o. 11 
1.14 
0.16 
0.08 

lb/hr 

0.50 
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SECTION 2.0 

TEST RESULTS 

2.~ SUMMARY 

The results of the tests listed in Table 1.1 are presented in 
this section as follows: 

Table 2.1 
"Lopez Canyon Flare #2 Operating conditions" 

Table 2.2 
"Lopez 
Oxides, 

Table 2.3 

canyon Flare #2 Stack Test Results for Nitrogen 
oxygen, carbon Dioxide, and carbon Monoxide" 

"Lopez Canyon Flare #2 Test Results for Particulate Mat­
ter and Hydrogen Chloride" 

Table 2.4 
"Lopez Canyon Flare #2 Test Results for Particulate Matter 
in Combustion Air Inlet" 

Table 2.5 
"Lopez Canyon Flare #2 Test Results for Methane and Non­
Methane Hydrocarbons" 

Table 2.6 
"Lopez canyon Flare #2 Test Results for Toxic Air Con­
taminants" 

Table 2.7 
"Lopez Canyon Flare #2 Test Results for Hydrogen Sulfide, 
Methyl Mercaptan, Dimethyl Disulfide, Dimethyl Sulfide, Car­
bonyl Sulfide, Ethyl Mercaptan, Carbon Disulfide" 

Sierra 91309-200 6 
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TABLE 2.l. 

LOPEZ CANYON FLARE #2 OPERATING CONDITIONS 

Date: 

Total Landfill Gas Inlet Flow (wscfm) 
(wscfm) 

Flare #4 Inlet Gas Flow (dscfm) 

Landfill Gas Inlet Temperature (°F): 

Landfill Gas Static Pressure (in. H2o): 

Flare Operating Set Point Temperature (°F): 

(a) Measured by the plant's instrument at 
discharge header 

JULY 30, 

3740 (a) 
3371 (b1 

1074 (c) 

112 (b) 

11.5 (b) 

1570 (d) 

landfill gas 

(b) Measured by Sierra Environmental Engineering, Inc. 

(c) Per flare flow assumed to be one third of total flow 

(d) From Lopez canyon Flare Control Panel 

Sierra 91309-200 7 
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TABLE 2.2 

LOPEZ CANYON FLARE *2 STACK TEST RESULTS FOR NITROGEN OXIDES, 
OXYGEN, CARBON DIOXIDE, AND CARBON MONOXIDE 

Test Type: Continuous Emissions Monitoring 

Test Site: Stack 
Date: 7/30/91 

Flare #: #2 

Stack Effluent Gas Temp.(°F): 1527 (a) 
Stack Area, (sq. ft. ) : 44.17 
Stack Velocity, (ftjmin.): 1299 (a) 

Flue gas flows: 
(wacfm) 57364 (a) 
(dscfm) * 12843 (a) 

Stack Moisture (%) : 9.06 (a) 

Gaseous Data Summary: 
o2 (% dry) 12.5 

NOX concentration, as found (ppm) 12.2 
NOX concentration, at 3% o 2 (ppm) 25.9 
NOX emission rate ( lb/hr) 1.14 

co concentration, as found (ppm) 1. 38 ~ 
CO emission rate (lb/hr) 0.08 / 

C02 (% Dry) 7.6 

* standard conditions are 14.7 psi and 60 °F 

(a) Based on results from Particulate/Hydrogen Chloride tests 
conducted concurrent with this test 

Sierra 91309-200 8 
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TABLE 2.3 

LOPEZ CANYON FLARE #2 TEST RESULTS FOR 
PARTICULATE MATTER AND HYDROGEN CHLORIDE 

Test Type: SCAQMD METHOD 5/CARB 421-Combined 
Particulate and Hydrogen Chloride 

'Pest Site: 
Date: 
"Time Start: 
Time S'Eop: 
Test Duration (min): 

Stack Effluent Gas Temp. (°F): 
Duct Area (sq. ft.): 

Stack Gas Flow 
(wacfm) : 
(dscfm) : 

Stack Gas Moisture 
H2 0 (%): 

Sample Volume 
DSCF: 

Particulate Concentration (grjdscf) 
Probe, Nozzle and PM-10 filter: 
Impingers and Final Filter: 
Organic Extract: 
Total: 
Total Less organics: 

Particulate Emission Rate (lbjhr) 
Probe, Nozzle and PM-10 filter: 
Impingers and Final Filter: 
Organic Extract: 
Total: 
Teal Less organics: 

Hydrogen Chloride 
Analysis (total mgjsample): 
Concentration (mgjdscf): 
Emission Rate (lb/hr): 

Sierra 91309-200 9 

Stack Stack 
7/30/91 7/30/91 

09:06 13:34 
12:30 16:15 

120 120 

1527 1576 
44.17 44. 17 

57308 61558 
12833 13460 

9.06 9.00 

71.435 74.636 

0.0034 0.0013 
0.0018 0.0025 
0.0004 ND 
0.0052 0.0038 
0.0048 0.0038 

0.37 0. 15 
0.15 0.28 
0.04 ND 
0.56 0.43 
0.52 0.43 

13.79 29.00 
0.19 0.39 
0.33 0.69 
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TABLE 2.4 

LOPEZ CANYON FLARE #2 TEST RESULTS FOR 
PARTICULATE MATTER IN COMBUSTION AIR INLET 

Test Type: 

Test Site: 

Date: 
Time Start: 
Time Stop: 
Test Duration (min): 

Stack Effluent Gas Temp. (°F): 
Duct Area (sq. ft.): 

Stack Gas Flow 
(wacfm) : 
( dscfm) : 

Stack Gas Moisture 
H2o (%): 

Sample Volume 
OSCF: 

Particulate concentration (grjdscf) 
Probe, Nozzle and PM-10 filter: 
Impingers and Final Filter: 
Organic Extract: 
Total: 
Total Less organics: 

Particulate Emission Rate (lb/hr) 
Probe, Nozzle and PM-10 filter: 
Impingers and Final Filter: 
organic Extract: 
Total: 
Total Less organics: 

Sierra 91309-200 10 

SCAQMD METHOD 5.1 

combustion 
Air Inlet 

7/30/91 
9:00 

11:45 
120 

81.7 
10.0 

10,468 
9,325 

l. 27 

99.979 

2.69x1o-4 
5.74X10-4 

~~ 8.42x1o_
4 8.42X10 

0.02 
0.05 

NO 
0.07 
0.07 

Particulate 

Combustion 
Air Inlet 

. 7/30/91 
13:34 
15:40 

120 

88.7 
10.0 

10,954 
9,454 

2. 71 

93.620 

8.92xlo-4 
4.88x1o-4 
2.88x1o-4 
1. 7x1o-3 

1.4x1o-3 

0.07 
0.04 
0.02 
0.13 
0.11 



I 
I 

• 
I 
I 

• • 
l 

• 
• • • • • • • 
• 

TABLE 2.5 

LOPEZ CANYON FLARE #2 TEST RESULTS FOR 
METHANE AND NON-METHANE HYDROCARBONS 

Test Type: SCAQMD 25.2 SCAQMD 25.2 

Test Site: 
Date: 

Gas Temp. (°F): 
Cross-sectional Area (sq. ft.): 
Velocity (ft. min.): 
Gas Flows 

(wacfm): 
(dscfm) : 

Gas Moisture (%) 

Analysis (c) 
co2 (%): 
o2 <%) : 
CH4 (ppm) : 
NMHC (ppm CH4 ) : 
BTU Content (BTU/ft3) 

Mass Flow Methane Only 
( lb/hr as CH4 ) : 

Mass Flow Total NMHC 
( lb/hr as CH4 ) : 

Destruction Efficiency 
Methane 
Total NMHC 

*See attached notes 

Inlet 
7/30/91 

114 
2.164 

1778 

1283 
1074 
4.46 

38.8 
1. 88 

425,000 
5,215 

416 

1156 

14.18 

(b) 
(b) 
(b) 

(b) 
(b) 
(b) 

(d) 

99.99+% 
99.25% 

st·ack 
7/30/91 

1527 
44.17 
1,297 

57,308 
12,833 

9.06 

7.08 
14.1 

<1 
3.28 

<0.033 

0.106 

(a) 

(a) 

(a) 
(a) 
(a) 

(a) Based on results from Method 5/421 Test conducted concurrent 
with Method 25.2 tests 

(b) Based on results from Velocity/Moisture Tests conducted on 
the same test day 

(c) Based on the average of duplicate concurrent samples. 
(d) Calculated based on Method 25 results 

Sierra 91309-200 11 
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TABLE 2.6 

LOPEZ CANYON FLARE #2 TEST RESULTS FOR TOXIC AIR CONTAMINANTS 

EQUIPMENT TESTED: FLARE #2 STACK & INLET SAMPLING DATE: 7/30/91 

A B c I D E F G H 

I BLANK INLET OOTLET INLET OOTLET FLARE 
CHEMICAL JMOL. WT .J CONC. CONC. CONC. I MASS RATE! MASS RATE! EFF 

COMPOOND FORMULA ILBS/MOLEI PPM PPM PPM I LB/HR I LB/HR I X 

I I I I I 
VINYL CHLORIDE C2H3Cl2 I 62.5 JNO Q 0.0002 0.728 JNO Q 0.0002 1 o.oom6 1<0.000025 I• 99.67 I 
OICHLOROMETHANE CH2Cl2 I 64.9 IND Q 0.0100 10.700 I 0.1550 I 0.154254 I o.o267oo I 82.69 1 

1,1·DICHLOROETHANE C2H4Cl2 I 99.0 IND Q 0.0005 2.250 IND Q 0.0005 I o.o37823 I<O.ooo1oo I• 99.73 I 
1,1·DICHLOROETHENE C2H2Ct2 I 97.0 IND Q 0.0002 0.168 IND Q 0.0002 o.oo2767 I<O.oooo39 I• 98.58 I 

TRICHLOROMETHANE CHCl3 I 119.4 IND Q 0.0005 0.009 IND ; 0.0005 I o.ooo175 l<o.ooo1o9 I• 37.55 I 
1,1,1·TRICHLOROETHANE C2H3Cl3 I 133.4 1 0.0014 0.710 I 0.0002 I o.o16083 1 o.oooo54 I 99.66 1 

TETRACHLOROHETHANE CCl4 I 153.8 JNO a 0.0002 IND il0.0002 IND • 0.0002 1~o.ooooo5 J<o.oooo62 I N/A I 
BENZENE C6H6 I 78.1 I 0.0024 I 1.260 I 0.0041 I 0.016710 I o.ooo65o I 96.11 1 

1,2·D!CHLOROETHANE C2H4Ct2 I 99.0 IND Q 0.0005 I 0.071 IND a o.ooo5 1 o.oo119o I<O.ooo1oo I• 91.56 1 
TRICHLOROETHYLENE C2HCl3 I 131.4 I 0.0020 I 1.690 !NO • 0.0005 I 0.037707 1<0.000133 I> 99.65 I 

TOLUENE I 92.1 I 0.0600 I 22.600 I o.o993 I 0.353437 1 o.o18556 I 94.75 I 
TETRACHLOROETHENE CZCl4 I 165.9 I 0.0002 I 1.790 I 0.0001 I o.o5o425 I o.oooo37 I 99.93 1 

CHLOROBENZENE C6H5Ct I 112.6 IND a o.ooo6 IND a 0.010 IND a o.ooo6 I<0.000191 l<o.ooo137 I• 28.31 1 
m+p•XYLENES C8H10 I 106.2 1 o.oo76 1 6.300 I 0.0152 I 0.113608 I o.oo3275 I 97.12 1 

o·XYLENES C8H10 I 106.2 I 0.0016 I 2.060 I 0.0026 I 0.037148 I o.ooo56o 1 98.49 1 
oom+p•OICHLOROBENZENES C6H4Cl2 I 147.0 IND • 0.0011 I 0.202 IND @ 0.0011 I 0.005042 I<O.ooo328 I• 93.49 I 

I 
!WEIGHTED HYDROCARBON BURN·UP EFFICIENCY •••• 0 •• 0 ••••• 0 .. 0 •• 0. 0 0 0 ••••••••• 0 •• 0 •• 0 ••••• < 0.8343 < 0.0509 > 93.90 I 
I 
!WEIGHTED HYDROCARBON BURN•UP EFFICIENCY LESS DICHLOROMETHANE (see Note P) • 0 • ••••• 

I 
I 
(1) INLET GAS FLOW RATE = 1074 OSCFM 

NOTES: 
(A) CHEMICAL COMPOUNDS AS REPORTED. 
(B) CHEMICAL FORMULAS FOR THE LISTED COMPOUNDS. 
(C) MOL. WT.= MOLECULAR WEIGHTS OF THE LISTED COMPOUNDS • 
CD) COMPOUND CONCENTRATION OF FIELD BLANK. 
CEl COMPOUND CONCENTRATION AT THE FLARE INLET. 
(F) COMPOUND CONCENTRATION AT THE FLARE OUTLET. 

(2) OUTLET GAS FLOW RATE 

(G) POUNDS PER HOUR INFLOW TO FLARE = 60*C*(E·D)*(1)/(1000000*379.5). 
(H) POUNDS PER HOUR EXHAUST FROM FLARE = 60*C*(F·D)*(2)/(1000000*379.5). 
(I) FLARE EFFICIENCY ON MASS BASIS= 100*((G·H)/(G)). 
(J) PPM · PARTS PER MILLION BY VOLUME 
CKl CFM • CUBIC FEET PER MINUTE AIR FLOW 
(L) DSCFH • DRY STANDARD CUBIC FEET PER MINUTE (a 60 DEGREES F, & 1 ATMOSPHERE PRESSURE) 
CH) < DENOTES LESS THAN. IN COLUMNS D, E & F < INDICATE BELOW DETECTION LIMIT VALUES. 
(N) > DENOTES GREATER THAN. 
(0) NO il INDICATES BELOW STATED DETECTION LEVEL 

< 0.6800 < 0.0242 > 96.45 

= 12833 OSCFM 

(P) SIERRA SUSPECTS THE O!CHLOROMETHANE VALUES FROM THE STACK ARE INCORRECT DUE TO SAMPLE SYSTEM CONTAMINATION 
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TABLE 2.7 

LOPEZ CANYON FLARE #2 TEST RESUL';I'S FOR HYDROGEN SULFIDE 
METHYL MERCAPTAN, DIMETHYL DISULFIDE, DIMETHYL SULFIDE 

Test Type: 

Test Site: 
Date: 

Inlet Gas Flow (dscfm): 

Sulfur Compounds 

Hydrogen Sulfide (ppm): 

Mass Flow (lb/hr): 

Dimethyl Disulfide (ppm): 

Mass Flow (lb/hr): 

Methyl Mercaptan (ppm): 

Mass Flow (lb/hr): 

Dimethyl sulfide (ppm): 

Mass Flow (lbjhr): 

Carbonyl Sulfide (ppm}: 

Mass Flow (lb/hr): 

Ethyl Mercaptan (ppm) 

Mass Flow (lb/hr) 

Carbon Disulfide (ppm) 

Mass Flow (lb/hr) 

sulfur compounds 

Inlet 
7/30/91 

1074 (a) 

7.37 

0.043 

-. 
4.42 

0.068 

1. 31 

0.012 

0.10 

0.0011 / 

1.07 

o. 011 

<0.2 

<0.002 

0.16 

0.002 

(a) Based on results from Velocity/Moisture Tests conducted on 
the test day. Flow was measured at the blower discharge 
header and divided into thirds for the three flares in 
operation • 

(b) ND means not detected at the detection limit specified. 

Sierra 91309-200 13 
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TO : LOPEZ CCit··oFL I :=lNCE :3~1'·1 0S:38~M ~394 P.Ol/0~ 

South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
21865 E. Copley Drive, Diarnoncl Bar, CA 91765-4182 (714) 396·2000 

City of Los Angeles 
Bureau of Sanitayion 
200 North Main Street 
Room 1410 CHE 
Los Angeles, ca. 90012 

Attention: Mr. Delwin A. Biagi 
Director 

Gent.1 em en: 

May 19, 1992 
A/N 189533 

Rule 1150 Excavation Permit 
(This Permit supersedes the Permit issued August 18, 1989) 

Reference is made to your Application No. 189533 for a Rule 
1150 Excavation Permit and your extension request dated May a, 
1992, for the removal of refuse for the construction of 12 
additional drainage lines to be installed at Disposal Areas A, 
B, AB+ and c of Lopez Canyon Landfill. 

Please be advised that this Excavation Permit extension is 
granted under Rule 1150 of the Rules and Regulations of the 
South coast Air Quality Management District and is subject to 
the following conditions (Condition Nos. 2, 3 and 4 are 
revised): 

1. THIS EXCAVATION SHALL BE CONDUCTED IN COMPLIANCE WITH ALL 
PLANS AND SPECIFICATIONS SUBMITTED WITH THE APPLICATION 
UNDER WHICH 'l'HIS PERMIT IS ISSUED UNLESS OTHERWISE NO'l'ED 
BELOW. 

2. THIS EXCAVATION PERMIT IS VALID UNTIL JUNE 1, 1994. 
AN EXTENSION MAY BE GRANTED UPON WRITTEN REQUEST. SUCH A 
REQUEST WILL INCLUDE THE REASONS THE EXTENSION IS 
REQUIRED, THE LENGTH OF THE EXTENSION, AND THE STATUS OF 
THE EXCAVATION TO DATE. 

3. THE SCAQMD SHALL BE NOTIFIED IN WRI'l'ING AT LEAST TWO DAYS 
PRIOR TO THE COMMENCEMENT OF THE EXCAVATION OF A GROUP OF 
DRAINAGE LINES AND WITHIN FIVE DA'iS AFTER COMPLETION. 



Bureau of sanitation - 2 -

1'392 .. 05-26 06: 3'3AH t:t::'3'34 P . 02/C 

Hay 19, 1992 
A/N 189533 

4. THIS EXCAVATION PERMIT EXTENSION IS VALID ONLY FOR THE 
REMOVAL OF A TOTAL OF APPROXIMATELY 2,400 CUBIC YARDS OF 
EXCAVATED MATERIAL FOR THE CONSTRUCTION OF THE FOLLOWING! 

TWO DRAINAGE LINES, ONE EAC!i IN DISPOSAL AREAS A AND B 
TWO DRAINAGE LINES IN DISPOSAL AREA AB+ 
EIGHT DRAINAGE LINES IN DISPOSAL AREA C 

5. EXCAVATION SHALL NOT BE CONDUC'l'EO BETWEEN THE l!OURS OF 
6 P.M. AND 7 A.M. OR ON SA'l'URDAYS, SUNDAYS AND LEGAL 
HOLIDAYS. 

6. EXCAVATION SHALL NOT BE CONDUCTED ON DAYS WHEN THE SCAQMD 
FORECASTS SECOND OR THIRD STAGE EPISODES FOR AREA NUMBER 
7. EPISODE FORECASTS FOR THE FOLLOWiNG DAY CAN BE 
OBTAINED BY CALLING (800) 445-3826 OR (800) 242-4666. 

7. EXCAVATION SHALL NOT BE CONDUCTED ON DAYS WHEN THE SCAQMD 
REQUIRES COMPANIES IN AREA NUMBER 7 TO IMPLEMENT THEIR 
SECOND OR THIRD STAGE EPISODE PLANS. AREA NUMBERS 
REQUIRED TO IMPLEMENT THEIR EPISODE PLANS CAN BE 
DETERMINED FOR THE NEXT DAY BY CAM"ING (BOO) 445-3826 OR 
(800) 242-4666. 

8, EXCAVATION SHALL NOT BE CONDUCTED WHEN 'l'IIE WIND SPEED IS 
GREATER THAN 15 M.P.H. AVERAGE (OVBR 15 MINUTES) OR THE 
WIND SPEED INSTANTANEOUSLY EXCEEDS 25 M.P.H. 

9. DURING EXCAVATION, ALL WORKING AREAS, EXCAVATED MATERIAL 
AND mlPAVED ROADWAYS SHALL RF. WATERED DOWN UNTIL THE 
SURFACE IS MOIST AND THEN MAINTAINED IN A MOIST CONDITION 
TO MINIMIZE DUST. 

10. WHEN LOADING IS COMPLETED AND DURING 'J'RANSI'ORT, NO 
MATERIAL SHALL EXTEND ABOVE Tl!E SIDES OR REAR OF THE 
TRUCK OR TRAILER WHICH lULL HAUL THE EXCAVATED MATERIAL 
TO THE WORKING FACE. 

11. ALL EXCAVATED MATERIAL WHICH IS CONTJ\.HINATED SIIALL DE 
IMMEDIATELY HAULED TO THB AC'l'lVE FILL AREA OF THE 
I...ANDFILL, 

12. ALL EXPOSED ORGANIC REFUSE SHALL BE COVERED WITH EITHER A 
MINIMUM OF (;i INCHES 01? CLEAN SOIL, PLASTIC SHEETING OR 
APPROVED FOAM WHENEVER WORK IS NOT ACTIVELY IN PROGRESS, 
FOAM BY ITSELF SHALL NOT BE USED AS A NIGHT COVER IF IT 
IS RAINING OR RAIN IS PREDICTED BY THE NATIONAL WEATHER 
SERVICE PRIOR TO THE NEXT SCHEDULED DAY OF EXCAVATION. 

13. DURING EXCAVATION, WIND SPEED AND DIRECTION SHAr.r. BE 
CONTINUOUSLY MONITORED AND HECORDED AT A SITE APPROVED BY 
THE DISTRICT. 



Bureau of Sanitation - 3 -

06: 40AM l:t-394 P. 03/0-"" 

May 19, 1992 
A/N 189533 

14. DURING EXCAVATION, IF A CONSIDERABLE NUMBER OF COMPLAINTS 
ARE RECEIVED, ALL WORK SHALL CEASE AND THE APPROVED 
MITIGATION MEASURES SHALL BE IHPLEMENTED IMMEDIATELY. 
OTHER ~liTIGATION MEASURES WHICH ARE DEEMED APPROPRIATE BY 
SCAQMD PERSONNEL TO ABATE A NUISANCE CONDITION SHALL BE 
IMPLEMENTED UPON REQUES'J.•. 

15. DURING EXCAVATION, MONITORING FOR ORGANICS AS METHANE 
USING AN ORGANIC VAPOR ANALYZER (OVA) SHALL BE CONDUCTED 
CONTINUOUSLY AT THE PROPERTY LINE DIRECTLY DOWNWIND OF 
THE EXCAVATION AND A'l' 'l'HE WORKING FACE. 

16. IF THE OVA SHOWS A READING OF 500 PPMV OR GREATER AT THE 
WORKING FACE, THE AREA GENERATING THE EMISSIONS SHALL 
IMMEDIATELY BE COMPLETELY COVERED WITH A MINIMUM OF 6 
INCHES OF CLEAN DIRT OR AN APPROVED FOAM AND THE 
FOLLOWING ACTIONS IMPLEMENTED: 

A. EXCAVATION OF THE AFFECTED AREA SHALL NOT RECOMMENCE 
UNTIL THE ORGANIC READINGS ARE BELOW 500 PPMV. 

B. EXCAVATION OF THE AFFECTED AREA SHALL BE CONDUCTED IN 
SUCH A MANNER AS TO LIMIT THE WORKING FACE TO LESS THAN 
2000 SQUARE FEET OR OTHER SMALLER AREA DEEMED APPROPRIATE 
BY SCAQMD PERSONNEL TO REDUCE NUISANCE POTENTIAL. 

17. IF THE OVA SHOWS A READING OF 100 PPMV OR GREATER AT THE 
PROPERTY LINE, THE EXCAVATION SHALL CEASE AND THE 
APPROVED MITIGATION MEASURES IMPLEMENTED IMMEDIATELY. THE 
EXCAVATION SHALL NOT RESUME UNTIL THE READINGS ARE BELOW 
100 PPMV, 

18. ALL MONI'l'ORS SHALL BE CALIBRATED DAILY OR EACH DAY THEY 
WILL BE OPERATED USING A METHOD APPROVED BY THE DISTRICT. 

19. IF A DISTINCT ODOR (LEVEL III OR GREATER) RESULTING FROM 
THE EXCAVATION IS DETECTED AT OR BEYOND THE PROPERTY 
LINE, THE EXCAVATION SHALL CEASE AND TilE APPROVED 
MITIGATION MEASURES IMPLEMENTED IMMEDIATELY. ODOR LEVELS 
WILL BE DETERMINED BY SCAQMD PERSONNEL OR ON-SITE SAFETY 
COORDINATOR IN THE ABSENCE OF SCAQMD PERSONNEL. 

20. MITIGATION MEASURES, OTHER THAN THOSE INDICATED IN THESE 
CONDITIONS, WHICH ARE DEEMED APPROPRIATE BY SCAQMD 
PERSONNEL AS NECESSARY TO PROTECT THE COMFORT, REPOSE, 
HEALTH AND SAFETY OF TilE PUBLIC, SHALL BE IMPLEMENTED 
UPON REQUEST. 



Bureau of Sanitation - 4 -

06: 40~r1 tt394 P. 04/o-· 

11ay 19, 1992 
A/N 189533 

Other governmental agencies may require approval before any 
excavation begins. It shall be the responsibility of the 
applicant to obtain that approval. The south coast Air Quality 
Management District shall not be responsible or liable tor any 
losses because of measures required or taken pursuant to the 
requirements of this approved Excavation Management ~lan. 

If you have any questions concerning this Permit, please call 
Mr. Jay Chen at (714) 396-2664. 

very truly yours, .... ,ll~ 
/ -
~~eph M. Tramma 

Supervising A.Q. Engineer 

JC:lal~~533 

co: VRosalia Rojo, Bureau of Sanitation 
L<lrry Israel 



DATE 
SAMPLED 

27-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

28-Feb-92 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE SAMPLING SUMMARY 

GRID METHANE SUB MITrED REMARKS 
ID (ppmjv) FOR 

ANALYSIS 

98 7 N 

100 8 N 

101 55 y 

102 12 N 

40 4 N 

58 3.5 N 

66 6 N 

74 7 N 

80 10 N 

99 50 y 

Revision: September 12, 1991 Form LC-009 



Date: 19-Feb-92 

Grid Sample 
ID ID 

85 IS-02-85 

86 IS-02-86 

93 IS-02-93 

94 IS-02-94 

95 IS-02-92 

96 IS-02-96 

Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALITY CONTROL DATA SHEET 

Inspector: EP Instrument Serial No.: A20876 

Bag Sampling Flow Sample THC 
No. Time Rate Volume (ppm/v) 

(cc/min) (Liters) 

351 1423 333 10 16 

304 1422 430 8 16 

302 1350 333 8 15 

319 1355 430 8 14 

323 1306 430 8 14 

320 1305 333 10 20 

Sample 
sent to 

Lab? 
(Y or N) 

N 

N 

N 

N 

N 

N 

Form: LC - 001 



Date: 20-Feb-92 

Grid Sample 
ID ID 

41 IS-02-41 

45 IS-02-45 

48 IS-02-48 

49 IS-02-49 

50 IS-02-50 

54 IS-02-54 

55 IS-02-55 

56 IS-02-56 

57 IS-02-57 

63 IS-02-55 

64 IS-02-64 

65 IS-02-65 

72 IS-02-72 

73 IS-02-73 

/ 
Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALITY CONTROL DATA SHEET 

Inspector: JR Instrument Serial No.: A20408 

Bag Sampling Flow Sample THC 
No. Time Rate Volume (ppm/v) 

(cc/min) (Liters) 

360 1350 333 8 2.5 

304 1350 333 8 3 

300 0818 333 8 5.5 

303 1315 333 8 2.5 

311 1315 333 8 2.5 

306 0750 333 8 1.8 

328 0725 333 8 2 

323 1120 333 8 2 

350 1120 333 8 2 

308 0717 333 8 2.5 

361 1050 333 8 2.5 

306 1045 333 8 2.2 

311 0745 333 8 2.5 

361 0815 333 8 4 

Sample 
sent to 

Lab? 
(Y or N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Form: LC - 001 



Date: 21-Feb-92 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALI1Y CONTROL DATA SHEET 

Inspector: EP Instrument Serial No.: A20847 

Grid Sample Bag Sampling Flow Sample THC 
ID ID No. Time Rate Volume (ppm/v) 

(cc/min) (liters) 

30 IS-02-30 300 0759 333 10 1.5 

31 IS-02-31 314 0756 333 8 2 

32 IS-02-32 320 0830 333 8 1.5 

33 IS-02-33 301 0830 333 10 1.5 

83 IS-02-83 328 0856 333 10 1.5 

84 IS-02-84 319 0858 333 8 1.5 

89 IS-02-89 308 0926 333 8 2.5 

90 IS-02-90 305 0929 333 10 6 

91 IS-02-91 350 0957 333 8 2.5 

92 IS-02-92 302 0956 333 10 3 

Revision: September 5, 1991 

Sample 
sent to 

Lab? 
(Y or N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Form: LC - 001 



Date: 24-Feb-92 

Grid Sample 
ID ID 

19 IS-02-19 

20 IS-02-20 

21 IS-02-21 

23 IS-02-23 

Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALI1Y CONTROL DATA SHEET 

Inspector: EF Instrument Serial No.: A20876 

Bag Sampling Flow Sample THC 
No. Time Rate Volume (ppm/v) 

(ccfmin) (lJters) 

328 0832 333 8 1.5 

320 0900 333 10 2 

351 0823 333 10 3.5 

305 0855 333 10 1.5 

Sample 
sent to 

Lab? 
(Y or N) 

N 

N 

N 

N 

Form: LC • 001 



Date: 25-Feb-92 

Grid Sample 
ID ID 

10 IS-10-2 

14 IS-14-2 

Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALI'IY CONTROL DATA SHEET 

Inspector: JR Instrument Serial No.: A21237 

Bag Sampling Flow Sample THC 
No. Time Rate Volume (ppmfv) 

(ccfmin) (Liters) 

311 0720 333 8 2 

361 0725 333 10 1.8 

Sample 
sent to 

Lab? 
(Y or N) 

N 

N 

Form: LC - 001 



Date: 26-Feb-92 

Grid Sample 
ID ID 

13 IS-02-13 

17 IS-02-17 

18 IS-02-18 

27 IS-02-27 

34 IS-02-34 

35 IS-02-35 

Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALI1Y CONTROL DATA SHEET 

Inspector: EF Instrument Serial No.: A21337 

Bag Sampling Flow Sample THC 
No. Time Rate Volume (ppm/v) 

(ccfmin) (Uters) 

303 0710 333 10 1.6 

304 0714 333 8 1.7 

300 0745 333 10 1.6 

319 0750 333 10 1.6 

306 0821 333 10 2 

360 0825 333 10 1.7 

Sample 
sent to 

Lab? 
(Y or N) 

N 

y 

N 

y 

N 

y 

Form: LC - 001 



Date: 27-Feb-92 

Grid Sample 
ID ID 

11 IS-11-2 

12 IS-12-2 

15 IS-15-2 

16 IS-16-2 

22 IS-22-2 

24 IS-24-2 

25 IS-25-2 

26 IS-26-2 

28 IS-28-2 

29 IS-29-2 

36 IS-36-2 

37 IS-37-2 

38 IS-38-2 

39 IS-39-2 

42 IS-42-2 

43 IS-43-2 

5 IS-05-2 

53 IS-53-2 

Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALITY CONTROL DATA SHEET 

Inspector: EF Instrument Serial No.: A21237 

Bag Sampling Flow Sample THC 
No. Time Rate Volume (ppm/v) 

(ccfmin) (Uters) 

502 0910 333 10 1.5 

TEMP 0822 333 6 1.3 
1 

306 0905 333 8 1.3 

301 0907 333 8 1.3 

TEMP 0810 333 8 1.3 
2 

TEMP 0905 333 10 1.3 
3 

301 1405 333 10 3 

TEMP 0845 333 10 1.3 
4 

TEMP 0834 333 10 1.4 
5 

206 1355 333 8 2 

204 1105 333 8 2 

300 1015 333 10 2.5 

502 1356 333 7 2 

202 1105 333 8 2.5 

311 1343 333 6 3.5 

306 1348 333 6 2.8 

303 0748 333 9 1.3 

TEMP 0800 333 10 4.2 
6 

Sample 
sent to 

Lab? 
(Y or N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Form: LC - 001 



6 IS-06-2 

61 IS-61-2 

62 IS-62-2 

7 IS-07-2 

71 IS-72-2 

8 IS-08-2 

87 IS-87-2 

88 IS-88-2 

9 IS-09-2 

97 IS-97-2 

98 IS-98-2 

Notes: 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALI1Y CONTROL DATA SHEET 

361 0740 333 6 1.3 

TEMP 0715 333 8 16 
7 

TEMP 0742 333 8 1.6 
8 

TEMP 0828 333 10 1.2 
9 

TEMP 0728 333 8 1.8 
10 

311 0815 333 10 1.2 

205 1357 333 8 11 

TEMP 1329 333 10 11 
11 

TEMP 0746 333 8 1.6 
12 

360 1330 333 8 3 

311 1118 333 9 7 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

1. Greater than 50 pprn/v 1HC requires sample to be analyzed and the Chief Monitoring Technician 
must be notified. 

Revision: September 5, 1991 Form: LC - 001 



' i 

Date: 28-Feb-92 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

QUALITY CONTROL DATA SHEET 

Inspector: HA Instrument Serial No.: A21024 

Grid Sample Bag Sampling Flow Sample THC 
ID ID No. Time Rate Volume (ppm/v) 

(cc/min) (Liters) 

100 IS-100-2 303 0910 333 10 8 

101 IS-101-2 503 0827 333 10 55 

102 IS-102-2 311 0758 333 7 12 

40 IS-40-2 TEMP 1133 333 10 4 
1 

58 IS-58-2 301 1046 333 7 3.5 

66 IS-66-2 350 0955 333 8 6 

74 IS-74-2 TEMP 1000 333 6 7 
2 

80 IS-80-2 300 0907 333 10 10 

99 IS-99-2 361 0743 333 10 50 

Revision: September 5, 1991 

Sample 
sent to 

Lab? 
(Y or N) 

N 

y 

N 

N 

N 

N 

N 

N 

y 

Form: LC • 001 



LOPEZ CANYON LANDFILL 

CHAIN OF CUSTODY RECORD 

r--r- . 
ACTIVI1Y: .];,;7{3;-~ ~1..-rtv'<:r-

Sample ID Bag Sample 
Number Volume 

v ~-n- r 3ot/ 
v i1:r-3r-1 3C?o 
""'ltS-27-1 3/CJ 

(Uters) 

Date Time Sample 
Type 

Analyses 

Field Log Book 
Is-- oz-c 

Reference No. --
Remarks 

Jl----1----l-·--+---l--+---l-+-l-+---1f-+-------

Total No.~les Total No. of~ers Shipped: 

Shipped: ( ...3 ~ (7 'i _/ ,/ 

Special Instructions: 

SAMPLED B_l: , ' ~~ 
(SIGN) ;u Z(i\ r s::t:Au.... . . ..:/. 'Yf ! _______ ! 
. . T /' 

C9¥RIER (NAME) 

{:;!tef:r d:wsOtl!!..tl 

I.EUNQUISHED BY (SIGN) 

DATiilttME C I ) 

SHIPPING NUMBER 

lt.EUNQUISHED BY (SIGN) 

' 
DATEITtME { I ) 

SHIPPED BY (SIGN) 

REJJN'QUJSHED BY CSIGNl 

··-----
DATF/IlME ( I ' 

DATE/TIME 

( I 

DATE/TIME 

( !l~(d I l.).'y) 

Revised: August 24, 1991 Form: LC·( 



Performance Analytical Inc. 
Environmental Tes[ing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

IS-17-1 (304) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration 
Sample carbon 

ID Dioxide 

9200855 400 

METHOD BLANK ND < 10 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

in ppm, vfv Concentration in ppmc, vfv 
Total Non-Methane 

Methane Organics (as Methane) 

2.1 1.2 

ND < 0.50 ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

IS-17-1 ·(304) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200B55 

METHOD BLANK 

Carbon 
Monoxide 

(ppm) 

ND < 100 

ND < 100 

Matrix: 
Date Received: 
Date Analyzed: 

Nitrogen 

(ppm) 

770000 

ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 

Oxygen 

(ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 

I 
I 

I 

I 
I 



) 

Performance Analytical Inc. 
Environmental Testing and Ctmsulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample ID: IS-17-1 (304) (02/26/92) (07:11) 

PAI Sample ID: 9200855 

Test Code: 
Analyst: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Instrument ID: 
Verified by: 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-01-4 VINYL CHLORIDE ND 

75-35-4 1,1-DICHLOROETHENE NO 

75-09-2 METHYLENE CHLORIDE ND 

75-34-3 1,1-DICHLOROETHANE ND 

67-66-3 CHLOROFORM NO 

107-06-2 1,2-DICHLOROETHANE ND 

71-55-6 1,1,1-TRICHLOROETHANE ND 

71-43-2 BENZENE 2.3 TR 

56-23-5 CARBON TETRACHLORIDE ND 

79-01-6 TRICHLOROETHENE ND 

108-88-3 TOLUENE 15 

12-18-4 TETRACHLOROETHENE NO 

108-90-7 CHLOROBENZENE ND 

1330-20-7 TOTAL XYLENES 22 

541-34-5 1,3-DICHLOROBENZENE NO 

106-73-1 1,4-DICHLOROBENZENE 9.8 TR 

95-50-1 1,2-DICHLOROBENZENE ND 

100-44-7 BENZYL CHLORIDE ND 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
l. 00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 NO 3.9 

10 NO 2.5 

10 ND 2.9 

10 ND 2.5 . 

10 ND 2.1 

10 ND 2.5 

10 ND 1.8 

10 o. 71 TR 3.1 

10 ND 1.6 

10 NO 1.9 

10 3.9 2.7 

10 ND 1.5 

10 ND 2.2 

10 5.1 2.3 

10 ND 1.7 

10 1.6 TR 1.7 

10 ND 1.7 

10 NO 1.9 

NO = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Screec. Canoga Park. CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 



Performance Analytical Inc. 
Environmental Testing and Consuking 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles- Lopez'canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

IS-27-1 (319) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI . Concentration 
Sample Carbon 

ID Dioxide 

9200857 370 

METHOD BLANK ND < 10 

in ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

vfv concentration in ppmc, vjv 
Total Non-Methane 

Methane Organics (as Methane) 

1.9 1.5 

ND < 0.50 ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

IS-27-1 (319) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200857 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon 
Monoxide 

Nitrogen 

(ppm) (ppm) 

NO < 100 770000 

ND < 100 ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 . 

Oxygen 

(ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 



Performance Analytical Inc. 
Environmental Testing and Consulctng 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample ID: IS-27-1 (319) (02/26/92) (07:50) 

PAI Sample ID: 9200857 

Test Code: 
Analyst: 

GC/MS Mod, EPA T0-14 
Chris Parnell 

Instrument ID: 
Verified by: 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-01-4 VINYL CHLORIDE ND 

75-35-4 1,1-DICHLOROETHENE ND 

75-09-2 METHYLENE CHLORIDE ND 

75-34-3 1,1-DICHLOROETHANE ND 

67-66-3 CHLOROFORM ND 

107-06-2 1,2-DICHLOROETHANE ND 

71-55-6 1,1,1-TRICHLOROETHANE ND 

71-43-2 BENZENE 1.9 TR 

56-23-5 CARBON TETRACHLORIDE ND 

79-01-6 TRICHLOROETHENE ND 

108-88-3 TOLUENE ll 

12-18-4 TETRACHLOROETHENE ND 

108-90-7 CHLOROBENZENE ND 

1330-20-7 TOTAL XYLENES 19 

541-34-5 1,3-DICHLOROBENZENE ND 

106-73-1 1,4-DICHLOROBENZENE 9.0 TR 

95-50-1 1,2-DICHLOROBENZENE ND 

100-44-7 BENZYL CHLORIDE ND 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 ND 3.9 

10 ND 2.5 

10 ND 2.9 

10 ND 2.5 

10 ND 2.1 

10 ND 2.5 

10 ND 1.8 

10 0.58 TR 3.1 

10 ND 1.6 

10 ND 1.9 

10 2.8 2.7 

10 ND 1.5 

10 ND 2.2 

10 4.3 2.3 

10 ND 1.7 

10 1.5 TR 1.7 

10 ND 1.7 

10 ND 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

IS-35-1 (360) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Kathleen Aguilera 
Michael Tuday 

PAI, concentration 
Sample Carbon 

ID Dioxide 

9200856 400 

METHOD BLANK ND < 10 

in ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

vfv Concentration in ppmc, 
Total Non-Methane 

Methane organics (as Methane) 

1.9 1.3 

ND < 0.50 ND < l.O 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

IS-35-1 {304) 

N/A {02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200856 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon 
Monoxide 

Nitrogen 

(ppm) (ppm) 

ND < 100 770000 

ND < 100 ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 

Oxygen 

{ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and C{msulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City·of Los Angeles- Lopez Canyon Landfill 

Client Sample ID: IS-35-1 (360) (02/26/92) (08:25) 

PAI Sample ID: 9200856 

Test Code: 
Analyst: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Instrument ID: 
Verified by: 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-01-4 VINYL CHLORIDE ND 

75-35-4 1,1-DICHLOROETHENE ND 

75-09-2 METHYLENE CHLORIDE ND 

75-34-3 1,1-DICHLOROETHANE ND 

67-66-3 CHLOROFORM ND 

107-06-2 1,2-DICHLOROETHANE ND 

71-55-6 1,1,1-TRICHLOROETHANE NO 

71-43-2 BENZENE 2.6 TR 

56-23-5 CARBON TETRACHLORIDE ND 

79-01-6 TRICHLOROETHENE NO 

108-88-3 TOLUENE 15 

12-18-4 TETRACHLOROETHENE NO 

108-90-7 CHLOROBENZENE NO 

1330-20-7 TOTAL XYLENES 17 

541-34-5 1,3-0ICHLOROBENZENE NO 

106-73-1 1,4-0ICHLOROBENZENE 8.2 TR 

95-50-1 1,2-DICHLOROBENZENE NO 

100-44-7 BENZYL CHLORIDE NO 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 ND 3.9 

10 ND 2.5 

10 ND 2.9 

10 NO 2.5 

10 NO 2.1 

10 NO 2.5 

10 NO 1.8 

10 0.81 TR 3.1 

10 NO 1.6 

10 NO 1.9 

10 4.0 2.7 

10 NO 1.5 

10 NO 2.2 

10 4.0 2.3 

10 NO 1.7 

10 1.4 TR 1.7 

10 NO 1.7 

10 NO 1.9 

NO = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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LOPEZ CANYON LANDFILL 

CHAIN OF CUSTODY RECORD 
Field Log Book 

ACI1VITY: i~J.L lif.tt.A t/ /5£-1 
Reference No. l£6 - Z--

Sample.ID Bag Sample Date Tune Sample Analyses Remarks 
Number Volume Type 

(Utezs) 

CfC/- 7_ ..s(. I In L z:. -? d'-9 7 qLOO"li$ 

/(jf- z_ ~03 !CJL 7--;ti'"'!z q :z.,o 0 "f .... , 

Total No. of Samples Total No. of Containers Shipped: Special Instructions: 

Shipped: 2- 2/ 
SAMPLED BY· , ~·:· (SIGN) _i/qst@ I I I 

• 

~;:l";D ~0~ REUNQUISHED IY tSIGNl REIJNQUISHED BY fSIONl 

¢It ' • 
DATE!t11<E ( I ) DATE/I'IME~ ~ 0ATEIT1ME( I ) DATEII'IME ( I ) 

~~ 
SHIPPING NUMBER SHIPPED BY (SIGN) DATE/TIME 

.• ( I ) 

LA.IfoRATORY R1JIJ1ID (:GN) 
DATE/TIME 

( z lz.<ahz ;14 ~s-) 
\ . 

ReVISed: August 24, 1991 Form: LC-002 
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Per~ormance Anal~~ 

Perfonna.ncc Analytical. Inc. 
Environm.ent~\l T~stim; ar.d Comultin.t: 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE, CARBON DIOXIDE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Pl:'oject IDI 3982 

99-2 

Test Code: 
Instrument ID: 
Analyst; 
Verified By: 

Client 
Sample 

ID 

(361) 

N/A (03/02/92) 

(FIO/TCA)/SCAQMD Method 25.2 
HP 5890A/FIO #1 
Sharon Smithbauel:' 
Michael Tuday 

PAI concentration 
sample 

ID Methane 

9200913 47 

METHOD BLANK NO < 0.50 

Matrix: 
Date Received: 

'l'edlar Bag 
02/28/92 
03/02/92 Date Analyzed: 

~n ppm, vfv Concentration in ppmc, v/v 
Carbon Total Non-Methane 

Dioxide organics (as Methane) 

450 2.6 

NO < 10 NO < 1.0 

NO = Not Detected - tess Than Indicated Detection Limit 

Test Code; 
Instrument ro: 
Analyst: 
Verified By: 

Client Sample IO 

99-2 ( 361) 

N/A (02/28/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCO #1 
Sharon Smithbauer 
Michael Tuday 

PAI 
Sample 

ID 

9200913 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon 
Monoxide 

Nitrogen 

(ppm) (ppm) 

ND < 100 770000 

ND < 100 ND < 1000 

Tedlar Bag 
02/28/92 
02/28/92 

oxygen 

(ppm) 

230000 

NO < 300 

NO = Not Detected - Less Than Indicated Detection Limit 

I 



Performance .Analytical Inc. 
t.nvir;•'(\m~rt~Vl "P.:~~in-; o.r.d Cc·t'ISU!((r.~ 

l?l':RFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample !0: 99-2 (361) (02/28/92) 

?AI Sample ID: 9200913 

Test Code: CC/MS Mod. EPA T0-14 
Chris Parnell Analyst: 

Instrument ID: 
Verified by: 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-01-4 VINYL CHLORIDE ND 

75-35-4 1,1-DICHLOROETHENE ND 

75-09-2 METHYLENE CHLORIDE 13 

75-34-3 1,1-DICIILOROETHANE ND 

67-66-3 CHLOROFORM ND 

107-06-2 1,2-DICHLOROETHANE ND 

71-55-6 1,1,1-TRICHLOROETHANE 14 

71-43-2 BENZENE 5.2 TR 

56-23-5 CARBON TETRACHLORIDE NO 

79-0l-6 TRICHLOROETHENE 3.8 TR 

108-aa-3 'l'OLUENE 22 

12-18-4 TETRACHLOROETHENE ND 

108-90-7 CHLOROBENZENE ND 

1330-20-7 TOTAL XYLENES 22 

541-34-5 1,3-DICHLOI\OBENZENE ND 

l06-73-l 1,4-DICHLOROBENZENE NO 

95-50-1 1,2-DICHLOROSENZENE NO 

l00-44-7 BENZYL CHLORIDE ND 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/28/92 
03/02/92 
l,OO Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 ND 3.9 

10 NO 2,5 

lO 3.a 2.9 

10 ND 2.5 

10 ND 2.1 

lO ND 2.5 

10 2.7 l.S 

10 1.6 TR 3.1 

10 ND 1.6 

10 0.71 TR l.9 

10 6,0 2.7 

10 NO l.S 

10 ND 2.2 

10 5.2 2.3 

10 NO 1.7 

10 NO 1.7 

10 ND 1.7 

10 ND 1.9 

ND • Not Detected TR c Trace Level - Below Indicated Detection Limit 
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Performance Analytical Inc. 
Envi-r<:'nme,,t.'l Tl.':-:>f.ir~~ r1r,J C.:'!n$ulcir.g 

PE!\F0!\.'1ANCE ANALl".t'ICAL IHC. 

RESULTS OF METHANE, CARBON DIOXIDE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

FAI l?rojeet ID: 3982 

Test Code: 
Instrument ID: 
Analyst: 
Verified ay: 

Client 
Sample 

ID 

101-2 (503) 

101-2 (503) 

N/A (03/02/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Sharon Smithbauer 
Michael Tuday 

PAI concentration 
sample 

ID Methane 

9200914 44 

LAB DUPLICATE 44 

METHOD BLANK NO < o.so 

Matrix: 
Date Raceived: 

Tedla.r Sag 
02/28/92 
03/02/92 Date Analyzed: 

in ppm, vfv Concentration in ppme, vfv 
carbon Total Non-Methane 

Dioxide Organics (as Methane) 

480 2.6 

480 2.4 

ND < 10 ND < 1.0 

NO ; Nat Detected - Less Than Indicated Detection Limit 

Test Code: 
In~>trument ID: 
Analyst: 
Verified By: 

Client sample ID 

101-2 (503) 

101-2 (503) 

N/A (02/28/92) 

RESULTS OF FIXED GASES MlALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Sharon Smithbauer 
Michael Tuday 

PAl 
Sample 

ID 

9200914 

LAB DUPLICATE 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon Nitrogen 
Monoxide 

(ppm) (ppm) 

NO < 100 770000 

NO < 100 770000 

ND < 100 NO < 1000 

Tedlar Bag 
02/26/92 
02/28/92 

Oxygen 

(ppm) 

230000 

230000 

NO < 300 

NO = Not Detected - Less Than Indicated Deteccion Limit 

' 



Performance Analytical Inc. 
Envift'.nm-:r.t«l. Te:t6n~ <mJ Cot,.wltir..,a 

l?El'\FOI<Ml\IICE ANli.LlrTICAL I tiC. 

RESULTS OF ANALlrSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: 101-2 (503) (02/28/92) 

PAl Sample ID: 9200914 

Test Code: CC/MS Mod. EPA T0-14 
Chris Parnell Analyst: 

Instrument ro: 
Verified by: 

Finnigan 4500C/Te~~ar 5010 
Michael Tuday 

CAS I COMPOUND MSTJLT 

(UG/M3) 

75-01-4 VINlrL CHLORIDE NO 

75-35-4 1,1-PICHLOROETHENE NP 

75-09-2 METHlrLENE CHLORIDE 30 

75-34-3 1,1-DICHLOROETHANE 6.8 TR 

67-66-3 C!!LOROFORM NO 

107-06-2 1,2-DICHLOROETHANE NO 

71-55-6 1,1,1-TRtCHLOROETHANE 12 

71-43-2 BENZENE NO 

56-23-5 cARBON TETRACHLORIDE NO 

79-01-6 TRICHLOROETHO:NE NO 

108-88-3 TOLUENE 17 

12-18-4 TETRACHLOROETHENE NO 

108-90-7 CHLOROBENZENE NO 

1330-20-7 TOTAL XYLENES 20 

541-34-5 1,3-DICHLOROBENZENE NO 
106-73-1 1,4-DICHLOROBENZENE 4.0 TR 
95-50-l 1,2-VICHLOROBENZENE NO 

100-44-7 BENZYL CHLORIDE NP 

Matrix: 
Date Received: 
Date Analyzed: 
Volt:me Analyzed: 

Tedlar Bag 
02/28/92 
03/02/92 
1.00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (Pl?B) (PPB) 

10 NO 3.9 

10 NO 2.5 

10 8.6 2.9 

10 1. 7 TR 2.5 

10 NO 2.1 

10 NO 2.5 

10 2.2 1.8 

10 NO 3.1 

10 NO 1.6 

10 NO 1.9 

10 4.6 2.7 

10 NO l.S 

10 NO 2.2 

10 4.5 2.3 

10 NO 1.7 

10 0.67 TR 1.7 

10 NO 1.7 

10 NO 1.9 

NO e Not Detected TR = Trace Level - aelow Indicated Detection Limit 
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Perfom1ance Analvtical Inc. 
Envitm-.n:.e:nt,,l Te.stin5 tu-d c,r,sulrir.~ 

l?ERFORHll!iCE ANALYTICAL INC. 

RESULTS OF ANAL1SIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample IO: N/A 

PAI Sample ID: PAI Method Blank 

Test Cot;!e: GC/MS MOd. EPA T0-14 
chris Parnell Analyst: 

Instrument IO: 
Verified by: 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS I COMPOUND RESULT 

( UG/M3) 

75-01-4 VIN:it. CHLORIDE NO 

7!h35-4 1,1-DICHLOROETHENE NO 

75-0\l-2 METHYLENE CHLORIDE ND 

75-34-3 1,1-DICHLOROETHANE NO 

67-66-3 CHLOROFORM NO 

107-06-2 1,2-0ICHLOROETHANE ND 

71-'55-6 1,1,1-TRICHLOROETHANE ND 

71-43-2 BENZENE NO 

56-23-5 CARBON TETRACHLORIDE ND 

79-01-6 TRICHLOROETHENE NO 

108-88-3 TOLUENE ND 

12-18-4 TETRACHLOROETHENE ND 

108-90-7 CHLOROBENZENE ND 

1330-20-7 TOTAL XYI.ENES ND 

541-34-5 1,3-DICHLOROBENZENE NO 

106-73-l 1,4-DlCHLOROBENZENE NO 

95-50-l 1,2-DICHI.OROBENZENE NO 

100-44-7 l>ENZYI. CHLORIDE NO 

Matrix: 
Date Received: 
Date Analyzed: 

Tedlar Bag 
N/A 
03/02/92 

Volume Analyzed: 1. 00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 NO 3.9 

10 NO 2.5 

10 ND 2.9 

10 NO 2.5 

10 ND 2.1 

10 NO 2.5 

10 NO 1.8 

10 NO 3.1 

10 NO 1.6 

10 ND 1.9 

10 NO 2.7 

10 ND 1.5 

10 ND 2.2 

10 ND 2.3 

10 NO 1.7 

lO NO 1.7 

10 NO 1.7 

lO NO 1.9 

ND = Not Detected TR ; Trace LQvel - Below Indicated Detection Limit 



INSTANTANEOUS LANDFILL SURFACE EMISSION 
MONITORING RESULTS 



) 

LOPEZ CANYON LANDFILL 
INSTANTANEOUS SURFACE EMISSIONS MONITORING 

SURVEY SUMMARY 

DATE START FINISH GRID GRID 
TIME TIME ID AVERAGE 

CH4 
(PPM/V) 

19-Feb-92 08:15:00 08:54:00 05 2.5 

19-Feb-92 08:13:00 08:43:00 06 1.6 

19-Feb-92 08:55:00 09:15:00 07 3.5 

19-Feb-92 08:50:00 . 09:15:00 08 1.3 

19-Feb-92 08:15:00 08:40:00 09 9 

19-Feb-92 11:46:00 12:15:00 10 4.2 

19-Feb-92 09:15:00 09:47:00 11 4 

19-Feb-92 09:23:00 09:53:00 12 7 

19-Feb-92 08:45:00 09:20:00 13 8 

19-Feb-92 11:50:00 12:18:00 14 6 

19-Feb-92 11:09:00 11:40:00 15 2 

19-Feb-92 11:05:00 11:32:00 16 6 

19-Feb-92 09:40:00 10:12:00 17 1.3 

19-Feb-92 11:58:00 12:30:00 18 2.1 

19-Feb-92 14:00:00 14:33:00 19 1.9 

19-Feb-92 13:45:00 14:15:00 20 8 

19-Feb-92 13:45:00 14:10:00 21 6 

19-Feb-92 14:16:00 14:50:00 22 2.8 

19-Feb-92 14:55:00 15:30:00 23 2.6 

19-Feb-92 14:45:00 15:10:00 24 5 

19-Feb-92 14:13:00 14:42:00 25 7 

20-Feb-92 07:35:00 08:00:00 26 2.3 

20-Feb-92 07:30:00 07:53:00 27 12 

20-Feb-92 07:55:00 08:22:00 28 12 

20-Feb-92 08:05:00 08:30:00 29 1.5 

Revision: September 5, 1991 Form: LC · 045 



LOPEZ CANYON LANDFILL 
INSTANTANEOUS SURFACE EMISSIONS MONITORING 

SURVEY SUMMARY 

20-Feb-92 07:29:00 07:53:00 30 1.3 

20-Feb-92 07:25:00 07:53:00 31 3 

20~Feb-92 08:00:00 08:25:00 32 3.6 

20-Feb-92 07:59:00 08:22:00 33 0 

20-Feb-92 13:00:00 13:25:00 50 4 

20-Feb-92 13:11:00 13:30:00 55 2 

20-Feb-92 12:15:00 12:39:00 56 5 

20-Feb-92 11:45:00 12:10:00 57 4 

20-Feb-92 12:45:00 13:10:00 64 2 

20-Feb-92 09:27:00 09:48:00 65 1 

20-Feb-92 11:00:00 11:25:00 72 2 

20-Feb-92 10:45:00 11:02:00 73 6 

20-Feb-92 08:26:00 08:37:00 83 1.4 

20-Feb-92 08:35:00 09:00:00 84 1.5 

20-Feb-92 08:30:00 08:55:00 85 2 

20-Feb-92 08:37:00 09:02:00 86 6 

20-Feb-92 09:13:00 09:36:00 87 9.5 

20-Feb-92 09:03:00 09:33:00 88 14 

20-Feb-92 09:05:00 09:30:00 89 4.8 

20-Feb-92 09:10:00 09:33:00 90 17.3 

20-Feb-92 10:39:00 10:59:00 91 5.3 

20-Feb-92 10:06:00 10:34:00 93 2.4 

20-Feb-92 10:25:00 10:55:00 94 2.3 

20-Feb-92 09:55:00 10:16:00 95 5 

20-Feb-92 10:19:00 10:49:00 96 4.4 

21-Feb-92 09:50:00 10:20:00 92 2.6 

21-Feb-92 09:45:00 10:20:00 97 8 

24-Feb-92 07:57:00 08:22:00 41 17 

24-Feb-92 08:25:00 08:50:00 45 36 

Revision: September 5. 1991 Form: LC • 045 



LOPEZ CANYON LANDFILL 
INSTANTANEOUS SURFACE EMISSIONS MONITORING 

SURVEY SUMMARY 

24-Feb-92 07:30:00 07:55:00 49 15.3 

24-Feb-92 08:05:00 08:40:00 62 7 

24-Feb-92 07:30:00 08:05:00 63 6 

25-Feb-92 06:40:00 07:05:00 34 14.7 

25-Feb-92 08:00:00 08:27:00 35 27 

25-Feb-92 08:05:00 08:40:00 36 7 

25-Feb-92 09:00:00 09:30:00 37 7 

25-Feb-92 07:07:00 07:32:00 38 6 

25-Feb-92 06:50:00 07:25:00 42 19 

25-Feb-92 07:25:00 08:00:00 43 7 

25-Feb-92 08:20:00 08:45:00 48 2.8 

25-Feb-92 08:52:00 09:18:00 53 1.1 

25-Feb-92 08:28:00 08:47:00 54 1.2 

25-Feb-92 08:50:00 09:27:00 71 2.8 

27-Feb-92 10:41:00 11:21:00 100 1.3 

27-Feb-92 11:00:00 11:27:00 101 3.3 

27-Feb-92 13:31:00 13:57:00 102 2.7 

27-Feb-92 08:15:00 08:45:00 39 2.3 

27-Feb-92 07:12:00 07:33:00 40 7.4 

27-Feb-92 08:10:00 08:47:00 61 36.3 

27-Feb-92 14:45:00 15:15:00 66 30.1 

27-Feb-92 14:31:00 14:57:00 74 33 

27-Feb-92 13:15:00 13:45:00 80 6.4 

27-Feb-92 10:05:00 10:45:00 99 47.2 

28-Feb-92 08:30:00 09:00:00 58 23.6 

28-Feb-92 07:49:00 08:09:00 98 19.6 

Revision: September 5, 1991 Form: LC - 045 
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I. EXECUTIVE SUMMARY 

A. Monitoring 

For the month of February, 1992, the Bureau was able to 
monitor eighty (80) of the established 102 grids following the 
instantaneous and integrated protocols. Eighteen (18) grids 
were temporarily excluded during February due to construction 
and trash disposal activities. A letter outlining the 
construction exclusion notification to SCAQMD and the Bureau 
is included in Tab XV. 

Under the Integrated Landfill surface Emission Sampling 
Program, two of the samples exceeded the maximum compliance 
level of 50 ppmjv of total organic compounds, measured as 
methane. The average methane reading of all integrated 
samples taken was 5.83 ppm/v CH4• Further discussion of this 
program is set forth in section II, A. and under Tab I. 

In the month of February, 1992, under the Instantaneous 
Monitoring program the maximum compliance level of 500 ppm/v, 
measured as methane from any point on the landfill, was 
exceeded three ( 3) times. All three exceedances were found in 
the AB+ disposal area. As a mitigation measure, the Bureau 
has already scheduled eight (8) vertical wells to be placed in 
the AB+ area. Well installation will begin mid-April, 1992. 
The recorded exceedances averaged 2, 067 ppmjv. Additional 
program information, including a summary of the exceedances 
along with locations, can be found in Section II, B and under 
Tab II. 

The Ambient Air sampling results for February indicate minimal 
emissions levels emanating from the landfill. The contaminant 
levels of the nine ( 9) samples taken were below the Los 
Angeles basin background level for all of the ten ( 10) 
compounds currently tested for at the SCAQMD Burbank Station. 
The methane levels as well were within background levels, as 
has been typical for the site. 

B. Maintenance Actions 

The landfill surface areas where exceedances occurred under 
the Instantaneous and Integrated Surface Emission Monitoring 
Program, as noted under Section I, A above, were repaired per 
the procedure stipulated in the Bureau's Revised Draft plan, 
submitted to the SCAQMD on August 30, 1991. All three of the 
instantaneous exceedances were successfully repaired according 
to the initial recheck. Both of the integrated exceedances 
were also repaired with the first attempt. 

The ten-day recheck for January's grid #99 instantaneous 
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exceedance was conducted on February 19, 1992. Results from 
the recheck, 70 ppm CH4, verified that the area remained in 
compliance. 

The instantaneous exceedance in grid #58 was eliminated on 
February 28,1992 with the completion of the horizontal 
interface well. The maximum OVA reading was 20 ppm CH4. The 
ten day recheck for this exceedance is also scheduled for next 
month. 

The 10-day recheck for all three exceedance found in February 
will carry over into the month of March. The details of the 
exceedances are explained in Section II,B. 

The gas collection system and Flare Station are physically 
checked six (6) days a week to ensure the system is operating 
properly. The maintenance crew is particularly attentive to 
finding and repairing condensate blockages and header line 
breaks. 

c. Changes in Operating Procedures 

No changes in operating procedures were made in the month of 
February 1992. 

The Bryan A. Stirrat and Associate (BAS) staff and 
subcontractor E & A Environmental Services (E&A) continue to 
support the Bureau in the SCAQMD Compliance activities. 

o. New Facilities 

The Bureau is planning an additional office facility/trailer 
for the occupancy of thirty employees at the landfill. Such 
a facility could also meet the current need for a classroom to 
conduct training classes for landfill employees, i.e., 
reorganizing existing space allocations. 

E. New Equipment/Instruments 

The Bureau is currently in the process of testing another 
Carbon Monoxide detection meter. This meter will help in the 
early detection of subsurface combustion. 

In order to ensure that the weekly well reading schedule is 
safely maintained, the Bureau is currently in the process of 
obtaining two (2) four-wheel utility vehicles. 

These vehicles will eliminate much of the physical exertion 
landfill technicians must undergo to complete the well 
monitoring regime while ensuring accurate and reliable data 
collection. 
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II. REVIEW AND ANALYSES OF COLLECTED DATA 

A. Integrated Landfill surface Emission sampling 

During February, 1992, Integrated Landfill surface Emission 
Sampling was performed on eighty (80) of the grids. Two (2) 
of the grids had readings that exceeded the compliance level 
of 50 ppmjv of total organic compounds, measured as methane. 
The average methane reading of all samples taken was 5. 83 
ppmjv CH4• The field "Sampling summary" sheets are found 
under Tab I. 

As required by Section 5.9 of Rule 1150.1, samples from grids, 
Grid #17, Grid #27, and Grid #35 were submitted to the 
laboratory for analyses. The field OVA readings were 1.7, 
1.6, and 1.7 ppmjv respectively and the laboratory results 
were 2.1 ppmjv methane for Grid #17, 1.9 ppmfv for Grid #27, 
and 1.9 ppmfv for Grid #35. A copy of the laboratory results 
of the sampling, along with "Quality Control Data Sheets" and 
"Chain of custody Record" can be found under Tab I. 

In addition, samples from the two exceedances, Grids #99 and 
#101, were sent to the laboratory. The field readings were 50 
ppmfv for grid #99 and 55 ppm;v for grid #101. The laboratory 
results indicated a level of 47 ppmfv for Grid #99 and 44 
ppmfv for Grid #101. After repair, the grids were rechecked 
and showed field OVA readings of 25 ppm/v and 35 ppmfv 
respectively. Information on the exceedances can be found 
Under Tab I. 

The integrated exceedance in grid #99 was indicative of the 
Instantaneous exceedance found earlier the same day. In the 
future the Bureau will attempt to eliminate this type of 
redundancy in order to obtain full benefit from each 
monitoring protocol. 

A review of the February data shows that sixty-seven (67) of 
the eighty (80) sampled grids had a total organic compounds 
level of less than 10 ppmjv, measured as methane. A complete 
map of the grids with the associates methane levels is shown 
under Tab XX. · 

on July 15, 1991, the SCAQMD approved the grid layout 
submitted by the Bureau on June 27, 1991. Areas not 
accessible for monitoring as approved by the SCAQMD, included 
certain slope areas considered to be unsafe for the technician 
to traverse. An 11" x 17" map showing the location of the 
grids, can be found under Tab I. 

A "Wind Data Summary" sheet showing the average wind speed 
during each sampling event, an "Exceedance summary" sheet 
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showing the grids that exceeded the compliance level and a 
"Field Report" monitoring the repair inspection are included 
under Tab I. 

B. Instantaneous Landfill surface Emission Monitoring 

Instantaneous Landfill surface Emission Monitoring of the 
disposal area was performed on eighty (80) of the grids during 
the month of February, 1992. The monitoring was accomplished 
pursuant to SCAQMD Rule 1150.1, Section 9.0 and the Bureau's 
Revised Draft Plan. 

As shown in the summary table under Tab II, and as discussed 
in Section I, A above, the maximum established level of 500 
ppmjv of methane at sampled points was exceeded three ( 3) 
times for the month of February. The location of each 
exceedance can be found on the Grid Map (Tab II). The 
recorded exceedances averaged 2,067 ppmjv. The cover in the 
exceedance areas was reworked and repaired. 

Reinspect ion all three ( 3) of the February emission areas 
immediately after repairs resulted in readings below the 500 
ppmjv maximum established level, averaging 37.3 ppmjv. The 
10 day recheck for the three (3) exceedance areas will carry 
over into the month of March and will be documented in the 
next monthly report. 

The instantaneous exceedance in Grid #58 has been eliminated. 
This exceedance originated in December 1992 and consisted of 
a crack which formed along the interface of the trash with the 
virgin slopes, with emission exceedances found along several 
areas of the crack (See the January 1992 Monthly Report). The 
Bureau was able to mitigate this exceedance through the 
installation of a horizontal interface well as described in 
the February 5, 1992 letter to the SCAQMD. The ten-day 
recheck for this area is scheduled for March 13, 1992. 

A temporary program designed to locate possible emission 
producing fissures before they develop is in progress at the 
landfill. The fissure inspection map for the month of 
February is included under Tab XVII. 

The monitoring procedures described in the Revised Draft Plan 
were implemented for the month of February. Each surface grid 
is traversed by the monitoring technician on a preset walking 
pattern and noting the OVA reading for each node on a 20 pace 
interval. The average of the OVA readings for each grid is 
recorded on the "Survey Summary" sheet. Although not required 
by the SCAQMD's regulations the grid average methane reading 
allows the landfill engineers to evaluate the gas collection 
system and make adjustments prior to the emissions level 
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reaching 500 ppm. For the seventy-two (77) grids that did not 
have an exceedance, the average OVA methane concentration was 
6. 76 ppmfv. The three ( 3) grids that had the exceedances 
obviously had higher averages due to the high OVA reading that 
triggered the exceedance. Tab II includes a grid map of these 
average OVA readings. 

A "Wind Data summary" sheet showing the average wind speed 
during each monitoring event, an "Exceedance summary" sheet 
showing the areas that exceeded the compliance level, "Survey 
Summary" sheets showing the average methane concentration for 
each grid and "Field Reports" stating field monitoring and 
repair inspection activities are included under Tab II. 

c. Gas Perimeter Probes Monitoring 

The gas perimeter probe monitorin~ was accomplished on 
February 6 and February 25, 1992 1.n accordance with the 
protocols described in the Revised Draft Plan. The Revised 
Draft Plan states each perimeter probe must be read at least 
once per month. Thirty-nine (39) of the perimeter probes had 
been monitored during the month of February. Probes #2 and 
#38 were not monitored due to damage. 

The results of this monitoring, along with the "Quality 
Control Data Sheets", "Chain of Custody Records" and "Gas 
Perimeter Probes, Location Map", are found under Tab IV. 

All perimeter probes were well under the compliance level of 
5% methane; in fact, the Gas Tech readings were all 0% methane 
and the highest OVA reading for Total organics was 62 ppmfv. 

A sample from migration probes #27 and #34 were sent to 
Performance Analytical Inc. for analysis. The results were 3. 7 
ppmfv and 3. 6 ppmfv for Total Non-Methane organics (as 
methane), and 8.8 ppmfv and 2.4 ppmfv for methane 
respectively. A copy of the results can be found under Tab 
IV. 

D. Gas Collection Indicator Probes Monitoring 

On April 1, 1991, the SCAQMD responded to the Bureau's 
proposal to install nine (9) Gas Collection Indicator Probes 
(GCIP). In their response, the SCAQMD approved the locations 
and designated the depth of these multi-depth probes. In 
further verbal communication with SCAQMD, Perimeter Probe No. 
33 was converted to the tenth GCIP, GCIP #9. The Bureau 
utilized the protocol described in the Revised Draft Plan for 
the February monitoring. 
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The monitoring results are being used as an additional tool in 
accessing the operation of the gas collection system. The 
"Probe Location Map" can be found under Tab v. 

The GCIPs are designed and located only to give gas migration 
concentration immediately adjacent to the landfill. There are 
a total of thirty-four (34) multi-level probes installed at 
ten (10) separate locations. GCIP #9 has only one probe at 
level A, GCIPs #5, 6 and 7 each have three probes at levels A, 
B and C and the rest of the GCIP's each have four probes at 
levels A, B, c, and D. 

Each probe was monitored three (3) times in the month of 
February. Pressure results from GCIP monitoring appear to be 
fluctuating. 

An investigation is ongoing comparing barometric pressure with 
the pressure in the probe. This investigation will inform 
landfill personnel what affect atmospheric pressure has on the 
GCIPs and thus, helping to explain the fluctuations in 
pressure readings. The Bureau is in the process of forming a 
computer data base to better utilize the probes as a 
monitoring tool. 

The "Monitoring Summary" tables, found under Tab V, gives the 
probe pressure and methane concentration for each probe from 
the monitoring events performed in February. 

E. Ambient Air sampling 

The ambient air samples were collected and analyzed according 
to the protocols described in the Revised Draft Plan and 
pursuant to SCAQMD Rule 1150.1. Nine (9) 12-hour samples are 
normally taken from six (6) sampling location. one sampling 
station pulls a 12-hour bag sample for daytime drainage, two 
other stations pull a 12-hour bag sample for nighttimedrainage 
and the last three stations pull both a 12-hour daytime and 
nighttime bag sample. The sampling was accomplished on 
February 25 and 26, 1992. 

"Ambient Air Samplers & Weather stations, Location Map", "Wind 
Data Summary" showing average wind speed during the monitoring 
event, "Quality Control Data Sheets", "Chain of custody 
Records" and Laboratory Results can be found under Tab VI. 

All nine (9) samples were successfully obtained for the month 
of February. The average total hydrocarbons detected in the 
field samples was 2. 25 ppmfv. This is slightly below the 
average to date of 2. 79 ppmfv, see "Total Hydrocarbon Summary" 
under Tab VI. 
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As reported in the January 1992 Monthly Report, the ambient 
sample AA-3-1 showed readings above the basin average for 
Toluene, and higher then the usual average results for Total 
Xylene (no basin averages were available at the time of this 
report). This station in close proximity with Kagel canyon 
Road, which is an additional possible source for these two 
toxins. The results from the February sampling from this 
ambient station show that the contaminant levels have returned 
to below basin averages. 

Under the new protocols, bag samples are labeled as daytime or 
nighttime samples taken over a twelve (12) hour period, 
typically from about 10:00 to 10:00. Therefore, a difference 
in nighttime and daytime conditions can be observed for the 
three (3) stations that do both. 

F. Gas collection system [at Flare station Blower] 
Monitoring 

One sample of landfill gas was collected on February 10, 1992 
from the positive pressure side of the gas collection system 
blower, located at the Flare Station, and submitted to the 
laboratory for analysis, pursuant to SCAQMD Rule 1150.1. 

The "Quality control Data Sheet", "Chain of Custody" and 
laboratory report can be found under Tab VII. 

The "Flare Daily Log" found under Tab VII, give daily field 
monitoring data for Flare Station gas flow rates, gas field 
vacuum and gas oxygen and methane concentrations. 

The laboratory analysis of the gas sample had gas 
concentrations by volume of: 39.32% carbon Dioxide, 14.5% 
Nitrogen, 44.35% Methane, 1.83% Oxygen. 

G. Gas Collection Wells Monitoring 

The gas collection wells monitoring was performed according to 
the protocols described in the Revised Draft Plan. As of 
February 29, 1992, all gas wells had been monitored. 

Currently, the gas collection system consists of: 42 "Deep" 
wells, 211 "Shallow" wells, 22 "Angle" wells, and 35 
"Horizontal" well connections. 

The monitoring results of the gas collection wells for the 
month of February, 1992, can be found under Tab VIII. Each 
monitoring event for each well is indicated in these results. 
These monitoring results were generated by the Lopez canyon 
Landfill management information system (LCMIS) recently 
established. The computer calculated many new pertinent 
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• values to aid in the evaluation of the gas collection system. 
New columns include CH4 Flow Rate ( cfm) , CH4 Flow Rate to 
Vacuum Ratio, and Compost Ratio "R" Value. The CH4 Flow Rate 
is the actual flow of methane produced by that well, the Flow 
Rate to Vacuum Ratio is a factor which enables the adjustor to 
compare the reading to historical data, and the "R" Value 
helps the adjustor to monitor potential landfill situations. 

A "Disposal Areas - Location Map" of the landfill, showing the 
Disposal Areas in which gas wells have been installed, can be 
found under Tab VIII. 

All gas wells have been monitored twice for the month of 
February. 

A large scale map, titled "Well Location Map", can be found on 
the plastic sleeve under Tab XX. 

Samples of the current well designation numbering key: 

• 1BVW1 Bench 1, Disposal Area "B", Vertical Well 
(Shallow) #1. 

• 2AAW01 - Bench 2, Disposal Area "A", Angle Well #1. 

• 7BDW3 - Bench 7, Disposal Area "B", Vertical Well (deep) 
#3. 

• 1ABHW5 -Layer #1, Disposal Area "AB+", Horizontal Well 
#5. 

• 6BHW4 -Bench 6, Disposal Area "B", Horizontal Well #4. 

• ASVW1 - Disposal Area "A", South Perimeter Vertical Well 
(shallow) #1. 

• ANVW1 - Disposal Area "A", North Perimeter Vertical Well 
(shallow) #1. 

• IT3-V4- Initial Disposal Area, IT3 Header, Vertical Well 
(shallow) #4. 

• IT3-D4 - Initial Disposal Area, IT3 Header, Vertical Well 
(deep) #4. 

• 3ABVW2 - Bench 3, Disposal Area "AB+", Vertical Well 
(shallow) #2. 

• 4ABDW3 - Bench 4, Disposal Area "AB+", Vertical Well 
(deep) #3. 
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Well adjustments are made by the 
monitoring results fall outside of 
criteria. 

monitoring 
the normal 

crew when 
operating 

If a gas well has positive pressure andjor high methane 
concentration with very low oxygen content, the throttling 
valve is opened to a predetermined vacuum or flow rate. If a 
gas well has high temperature and/or high oxygen concentration 
and low methane concentration, the throttling valve is closed 
to a predetermined lower settling. The above general 
parameters have been implemented to reduce high temperatures, 
high oxygen content, and positive vacuum at individual 
wellheads. The resulting well adjustment vacuums are given in 
the final vacuum column of the "Average Gas Well readings" 
table. 

The operating criteria for individual wells is dependent on 
such variables as well depth, amount of refuse influenced, 
refuse composition and age, etc. The wells will be analyzed, 
both individually and as a group, over a continuing time 
period to incrementally improve the effectiveness of the gas 
collection system and thereby reduce the gaseous emissions 
from the landfill. 

A gas well adjustment manual is currently in the review stages 
at the Bureau. This document will enable the landfill 
technicians to do many of the minor adjustments in the field. 
This procedure will reduce the response time for adjustments 
creating a more efficient gas collection system. 

H. Flare source Testing 

The source test for the Flare station was completed July 29 
through 31, 1991 by sierra Environmental. Results of the test 
were transmitted to the SCAQMD on September 27, 1991. 

I. Monitoring Delays 

The annotative calendar for February 1992, which appears on 
Page 10, provides information for monitoring delays caused by 
rain and wind. 

A "Weather Report Form" is maintained on a daily basis and 
provides a summary of wind and rainfall for each day of 
operations. These forms are on file at the landfill and are 
available to District personnel upon request. 
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III, REVISED, DRAFT PLAN FOR LANDFILL INSPECTION, REPAIR AND 
MAINTENANCE PROCEDURES 

A. status 

On August 30, 1991, the Bureau submitted the Revised Draft 
Plan to the District. The Bureau has implemented the 
protocols described in the Plan during February. Comments 
were received by the SCAQMD on the Draft Plan in a January 30, 
1992 letter to the Bureau (Tab XVI) . These comments are 
currently being reviewed. 

The Bureau has developed a computerized database for the 
storage, analyses and reporting of monitoring activities 
defined within the Revised Draft Plan. This database, 
referred to as the Lopez canyon Landfill Management 
Information System (LCLMIS) will be used to generate the 
monitoring forms and reproduce required reports, as specified 
in each section of Revised Draft Plan. Actual input of 
monitoring data began in October, 1991. 

In February, the LCLMIS output was used to create many of the 
monitoring shown in this report summaries. 
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IV. AVAILABILITY AND MAINTENANCE OF EQUIPMENT 

A. Equipment/Instruments Available and on Order 

The status as of February 29, 1991 of the instruments and 
related equipment at the landfill is as follows: 

• Organic Vapor Analyzers, manufactured by the Foxboro 
Company: 

Model Operational Under Repair on order 

OVA 108 11 0 0 
OVA 128 3 0 0 

• Portable Gas Indicators, manufactured by GASTECH, Inc.: 

Model Operational Under Repair on Order 

NP-204 6 1 0 
(Natural Gas) 

XP-204 5 0 0 
(Oxygen) 

GX-82 5 1 0 

• Digital Thermometers, manufactured by Cole Parmer: 

Model Operational Under Repair On Order 

8525-42 4 1 12 
(3 defective) 

• Magnahelic Gauges, manufactured by Dwyer: 

Model Operational Under Repair on Order 

0-1 11 4 0 0 

0-10 11 3 1 0 

0-100" 3 0 0 

• Kurz Velocity Meters, Manufactured by Kurz Co: 

Model Operational Under Repair On Order 

1440 4 0 0 

LC-AQMD SUBMITTAL 
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• Integrated Surface samplers, (five operational) recently 
assembled by the Bureau with newly specified equipment 
per recommendations found in the "Guidelines for 
Implementation of Rule 1150.1" published by the SCAQMD 
October 1985, Revised May 1987 and october 1989. During 
October, the diaphragms on one sampler was replaced. 

• Ambient Air Samplers, (nine operational) six assembled by 
the Bureau per recommendations found in .the "Guidelines 
for Implementation of Rule 1150.1" published by the 
SCAQMD, October 1985, and five were purchased. 

• Wind sensors, (three operational) Climatronics F460 
Utility Wind system, measures both wind speed and wind 
direction. 

B. Repair and Maintenance summary 

As noted above, several instruments were under or in need. of 
repair during the month of February, 1992. Records/data on 
instrument calibrations and repairs are maintained at the 
landfill and are available to District personnel upon request. 

Routine maintenance and calibration was performed on all of 
the OVA's. The OVA's are recalibrated whenever a calibration 
check exceeds the 20% +/- factor. Nine (9) OVA's were sent in 
for repair and returned during February. 

On a daily basis, the working Gastech NP-204 1 s and XP-204 are 
checked, calibrated and maintained. 

c. Operational Problems 

Landfill technicians continue to fill-out a "Notification 
Sheet" whenever an operational problem occurs, i.e., an 
instrument malfunction. These sheets are kept on file at the 
landfill, and are available to District personnel upon 
request. 
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V. CONSTRUCTION PROGRAM 

A. Gas Collection Wells 

1. Proposed Wells 

The current trash lifts in Disposal Area AB+ will 
be at design elevation in mid-January. The 
schedule is dependent on the amount of incoming 
refuse. After the lifts are completed, the 
installation of the second layer of horizontal 
wells will continue. 

2. New Wells Installed 

Two ( 2) horizontal wells were installed in the 
month of February 

A horizontal well was installed in Grid #58 along 
the interface to mitigate instantaneous 
exceedances. 

Testing is in progress on the ten (10) test wells 
installed in December 1991. 

B. Gas Collection Headers 

No header expansion for the month of February. 

c. Flare station Expansion 

On February 1, 1991, the Bureau submitted to the SCAQMD an 
application for Permit to construct five additional flares and 
to increase the landfill gas flow rate to a proposed 8,750 
SCFM. This permit was issued to the Bureau by the SCAQMD on 
August 28, 1991. 

Phase II of the expansion will increase the permitted flow 
rate to 8,750 scfm with the addition of four (4) more flares, 
two (2) more blowers and a Pego filter. The engineering 
design for the expansion is complete. 
Plans and specifications have been advertised for bid. A 
prebid meeting was held November 26, 1991. The bids were 
received and are in review. 
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VI. COVER MAINTENANCE 

A. Hydromulohinq and Hydroseedinq 

The Bureau hydroseeded all the exterior slopes of the 
landfill's disposal areas during October. This hydroseeding 
is intended to stabilize the soil as well as improve the 
aesthetics of the site. 

B. surface Areas Maintained 

Landscaping maintenance continued during February 1992. 

c. Irrigation system 

Construction continued on the irrigation system for Disposal 
Areas A & B during the month of February 1992. 
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VII. FLARE STATION 

A. Operational Data 

The Flare Station was operated within/at the following limits 
during February, 1992: 

• Methane Content Range: 40 to 47% @ 4,400 scfm 

• Flow Rate Range: 4400 scfm 

• Number of Flares: 4 flares operating 

Additional details on Flare Station operating data may be 
found in the Flare Daily Log, under Tab VII. 

B. Times Off Line 

Date Off Time on Time Reason 

2/03/92 15:15 15:35 Maintenance 

2/04/92 12:00 12:10 Maintenance 

2/04/92 17:00 17:10 High winds 

2/06/92 17:00 17:15 Power failure 

2/09/92 22:50 23:39 High winds 

2/10/92 9:00 9:15 Rain & winds 

2/10/92 12:00 12:15 Rain & winds 

2/10/92 13:15 13:25 Power failure 

2/10/92 16:00 16:15 Power failure 

2/10/92 19:30 19:40 Rain & winds 

2/10/92 23:05 23:20 Rain & winds 

2/12/92 10:20 10:35 Power failure 

Total time Flare Station was shut down = 3.31 Hours 
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c. Operation Modifications 

Based on Source Testing results, the set temperature for the 
flares was lowered from 1600 to 1570 degrees Fahrenheit. 
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VIII. HOT LINE REPORT 

During the month of February, 1992, two (2) telephone call 
were received on the Hot Line. 

A. odors 

No calls were received during the month of February relative 
to odors. 

B. Noise 

No calls were received during the month of February relative 
to noise. 

c. Debris 

No calls were received during the month of February relative 
to debris. 

D. Visual 

No calls were received during the month of February relative 
to dust or other visual complaints. 

E. Other 

Two phone calls were received during the month of February 
relative to the rainfall capacity of the debris basins. The 
callers were assured that the debris basins were functioning 
per design. 
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IX. SUBMITTALS 

Field data sheets for designated monitoring programs continue 
to be submitted in this report under Tabs I, II, III, IV, V, 
VI, VII and VIII and are identified in the Table of Contents 
by a prefix notation "•"· Various other submittals are also 
included under Tabs identified in the Table of Contents and, 
where appropriate, in the foregoing text of this report. 
Prints of a map showing all current integrated surface 
monitoring grids can be found in a plastic sleeve under Tab 
XX. Correspondence that occurred relative to the landfill can 
be found under Tabs XV and XVI. 
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INTEGRATED LANDFILL SURFACE EMISSION 
SAMPLING RESULTS 



RECORD 
NUMBER 

ISE-02-2 

ISE-02-1 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE EMISSIONS SAMPLING 

EXCEEDANCES REPAIR SUMMARY 

INli1AL INSPECilON REPOIIT REPAIR RECHECK 

DAm 11MB GRID INSPECI'OR OJ4 DAm 11MB DAm 11MB 
ID ID ppm f. 

28-Feb-92 0808 101 HA 55 28-Feb-92 15:00 28-Feb-92 17:50 

28-Feb-92 0722 99 HA 50 28-Feb-92 14:30 28-Feb-92 17:50 

. 

~j. 
25 

35 
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LEGEND 

EXCLUDED GRIDS PER S.C.A.O.M.D. APPROVAL 

GRIDS EXCLUDED FOR THE MONTH OF FEBRUARY 
DUE TO CONSTRUCTION OR OPERATIONAL ACTIVITIES 

SURFACE SAMPUNG GRID PRISM 
(APPROX. 50,000 SQ. FT. IN SIZE) 

l;:~:;i~:;:~;:{i:~;~;:;~::i:;:J OVA READING AS ppmlv METHANE (0-24) 

j N I A j OVA READING AS ppmlv METHANE (25-49) 

W$S81 OVA READING AS ppmlv METHANE (50-74) 

N I A I OVA READING AS ppmlv METHANE (75-99) 

N I A I OVA READING AS ppmlv METHANE (OVER 100) 
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DATE 
SAMPLED 

21-Feb-92 

21-Feb-92 

21-Feb-92 

21-Feb-92 

21-Feb-92 

21-Feb-92 

24-Feb-92 

24-Feb-92 

24-Feb-92 

24-Feb-92 

25-Feb-92 

25-Feb-92 

26-Feb-92 

26-Feb-92 

26-Feb-92 

26-Feb-92 

26-Feb-92 

26-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE SAMPLING SUMMARY 

GRID METHANE SUBMITIED REMARKS 
ID (ppm/v) FOR 

ANALYSIS 

83 1.5 N 

84 1.5 N 

89 2.5 N 

90 6 N 

91 2.5 N 

92 3 N 

19 1.5 N 

20 2 N 

21 3.5 N 

23 1.5 N 

10 2 N 

14 1.8 N 

13 1.6 N 

17 1.7 y 

18 1.6 N 

27 1.6 y 

34 2 N 

35 1.7 y 
' 

11 1.5 N 

12 1.3 N 

15 1.3 N 

16 1.3 N 

22 1.3 N 
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DATE 
SAMPLED 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

27-Feb-92 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE SAMPLING SUMMARY 

GRID METHANE SUBMITIED REMARKS 
ID (ppm/v) FOR 

ANALYSIS 

24 - 1.3 N 

25 3 N 

26 1.3 N 

28 1.4 N 

29 2 N 

36 2 N 

37 2.5 N 

38 2 N 

39 2.5 N 

42 3.5 N 

43 2.8 N 

5 1.3 N 

53 4.2 N 

6 1.3 N 

61 16 N 

62 ' 1.6 N 

7 1.2 N 

71 1.8 N 

8 1.2 N 

87 11 N 

88 11 N 

9 1.6 N 

97 3 N 
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DATE 
SAMPLED 

19-Feb-92 

19-Feb-92 

19-Feb-92 

19-Feb-92 

19-Feb-92 

19-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

20-Feb-92 

21-Feb-92 

21-Feb-92 

21-Feb-92 

21-Feb-92 

LOPEZ CANYON LANDFILL 
INTEGRATED SURFACE SAMPLING SUMMARY 

GRID METHANE SUB MITrED REMARKS 
ID (ppmjv) FOR 

ANALYSIS 

85 16 N 

86 16 N 

93 15 N 

94 14 N 

95 14 N 

96 20 N 

41 2.5 N 

45 3 N 

48 5.5 N 

49 2.5 N 

50 2.5 N 

54 1.8 N 

55 2 N 

56 2 N 

57 2 N 

63 2.5 N 

64 2.5 N 

65 2.2 N 

72 2.5 N 

73 4 N 

30 1.5 N 

31 2 N 

32 1.5 N 

33 1.5 N 
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I. Walking in a crack is assumed to be part of all repairs except those in concrete, gunitc or asphalt surfucc; or when a 
well field adjustment is required. · 

2. Original measured methane concentrution thut initiates the repair effort. It is entered only once by the monitoring 
inspector. Integrated readings measured as methane. 
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LOPEZ CANYON LANDFILL 
GAS PERIMETER PROBES 

LOCATION MAP 
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LOPEZ CANYON LANDFILL 
GAS PERIMETER PROBE MONITORING SUMMARY 

DATE PROBE METHANE METHANE SAMPLE 
ID (ppm) (percent) SENT TO LAB? 

06-Feb-92 04 3 N 

06-Feb-92 05 11 N 

06-Feb-92 06 18 N 

06-Feb-92 07 5 N 

06-Feb-92 08 11 N 

06-Feb-92 09 8 N 

06-Feb-92 10 6 N 

06-Feb-92 14 6 N 

06-Feb-92 15 5 N 

06-Feb-92 16 62 N 

06-Feb-92 17 8 N 

06-Feb-92 18 6 N 

06-Feb-92 19 10 N 

06-Feb-92 20 9 N 

06-Feb-92 21 11 N 

06-Feb-92 22 6 N 

06-Feb-92 23 8 N 

06-Feb-92 24 5 N 

06-Feb-92 25 8 N 

06-Feb-92 26 6 N 

06-Feb-92 35 5 N 

06-Feb-92 36 4 N 

06-Feb-92 37 2 N 

) 
Revision: September 16,1991 1 Form LC- 055 



LOPEZ CANYON LANDFILL 
GAS PERIMETER PROBE MONITORING SUMMARY 

DATE PROBE METHANE METHANE SAMPLE 
ID (ppm) (percent) SENT TO LAB? 

06-Feb-92 39 2 N 

25-Feb-92 01 7 N 

25-Feb-92 02 DAMAGED 

25-Feb-92 03 2 N 

25-Feb-92 11 3 N 

25-Feb-92 12 2.5 N 

25-Feb-92 13 2.5 N 

25-Feb-92 27 9 y 

25-Feb-92 28 1.5 N 

25-Feb-92 29 1.5 N 

25-Feb-92 30 3 N 

25-Feb-92 31 1 N 

25-Feb-92 32 2.5 N 

25-Feb-92 34 8 y 

25-Feb-92 38 DAMAGED 

25-Feb-92 40 1.5 N 

25-Feb-92 41 2 N 

25-Feb-92 42 2 N 

Revision: September 16,1991 2 Form LC- 055 



Date: 26-Feb-92 

Probe Sample 
ID ID 

27 GP-27-2 

34 GP-34-1 

) 
Revision: September 5, 1991 

LOPEZ CANYON LANDFILL 
GAS PERIMETER PROBE SAMPLING 

QUALITY CONTROL DATA SHEET 

Inspector: GV 

Bag Flow Start Stop 
No. Rate Time Time 

fcc/min) 

201 .50 0822 0842 

203 .33 0910 0930 

Sample Methane 
Volume 

(ppm) (%) 
(Liters) 

10.0 6 

10.0 4 

Form: LC - 020 



LOPEZ CANYON LANDFILL 
:tt391/ ' 

CHAIN OF CUSTODY RECORD 

v 
v 

Sample ID Bag 
Number 

CJ.P-t?-1 Jol 
GP.:3c/-t J-a:s 

Total No. of Samples 

Shipped:@ 

t:r~r£:.~ 
;;.TF.ITWE 'fihlh ) z_.({) 

Revised: August 24, 1991 

Sample Date T'IDle 
Volume 
(Uters) 

IOL Z-2<9-91- 0154;;2, 

!L 2.-26-??- 0"f_3L: 

Total No. of C~ers Shipped: 

(#-) 

REIJNQUISHED BY (SIGNl 

:~----
DATEII'tM£ ( I ) 

SHIPPING NUMBER 

Sample 
Type 

a-r'P 
6-PP 

Analyses 

Special Instructions: 

Field Log Book 
G-P-t/2-· 

Reference No .. __ 

Remarks 

-~ 

J I I -------
REUNQUISHED BY (SIGH) RELINQUISHED BY (SIGH} 

··----- ·-----
DATEfl'IM£ ( I ) DATEITIME ( I l 

SHIPPED BY (SIGN) DATE/TIME 

• ( I 

RECEI~J1FOR LAB BY (S5N) 

;~{_,at! _/p_~,../ 
DATJ/TIME 

( ~!:J<o lf;J.~ 
.~ I 

Form: LC· 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

GP-34-1 (203) 

GP-34-1 (203) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration in 
Sample 

ID Methane 

9200854 2.4 

LAB DUPLICATE 2.3 

METHOD BLANK NO < o.so 

ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

. 

v/v Concentration in ppmc, 
Total Non-Methane 

organics (as Methane) 

3.6 

4.1 

NO < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

GP-34-1 (203) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200854 

Carbon 
Dioxide 

(ppm) 

27000 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/26/92 Date Analyzed: 

Carbon 
Monoxide 

Nitrogen Oxygen 

(ppm) (ppm) (ppm) 

NO < 100 770000 200000 

v/v 

N/A (02/26/92) METHOD BLANK NO < 100 NO< 100 NO < 1000 NO< 300 

NO = Not Detected - Less Than Indicated Oetect~on Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample IO: GP-34-1 (203) (02/26/92) (09:30) 

PAI Sample IO: 9200854 

Test Code: 
Analyst: 
Instrument IO: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar 5010 
Michael Tuday Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-01-4 VINYL CHLORIDE NO 10 NO 3.9 

75-35-4 1,1-DICHLOROETHENE NO 10 NO 2.5 

75-09-2 METHYLENE CHLORIDE 27 10 7.7 2.9 

75-34-3 1,1-DICHLOROETHANE NO 10 NO 2.5 

67-66-3 CHLOROFORM NO 10 NO 2.1 

107-06-2 1,2-DICHLOROETHANE NO 10 NO 2.5 

71-55-6 1,1,1-TRICHLOROETHANE 21 10 3.9 1.8 

71-43-2 BENZENE 6;6 TR 10 2.1 TR 3.1 

56-23-5 CARBON TETRACHLORIDE NO 10 NO 1.6 

79-01-6 TRICHLOROETHENE 6.2 TR 10 1.2 TR 1.9 

108-88-3 TOLUENE 190 10 52 2.7 

12-18-4 TETRACHLOROETHENE 10 10 1.6 1.5 

108-90-7 CHLOROBENZENE NO 10 NO 2.2 

1330-20-7 TOTAL XYLENES 200 10 45 2.3 

541-34-5 1,3-DICHLOROBENZENE NO 10 NO 1.7 

106-73-1 1,4-0ICHLOROBENZENE 66 10 11 1.7 

95-50-1 1,2-0ICHLOROBENZENE NO 10 NO 1.7 

100-44-7 BENZYL CHLORIDE NO 10 NO 1.9 

NO = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1 !39 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Tes[ing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

GP-27-l (201) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Kathleen Aguilera 
Michael Tuday 

PAI concentration in 
Sample 

ID Methane 

9200853 8.8 

METHOD BLANK NO < 0.50 

ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

vfv Concentration in ppmc, vfv 
Total Non-Methane 

Organics (as Methane) 

3.7 

NO < 1.0 

NO = Not Detected - Less Than Indicated Detection Limit 

Test COde: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

GP-27-1 (201) 

GP-27-1 (201) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200853 

LAB DUPLICATE 

METHOD BLANK 

Carbon 
Dioxide 

(ppm) 

130000 

140000 

NO < 100 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/26/92 Date Analyzed: 

Carbon Nitrogen Oxygen 
Monoxide 

(ppm) (ppm) (ppm) 

NO< 100 760000 110000 

NO < 100 760000 110000 

NO < 100 ND < 1000 NO < 300. 

NO • Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709·1 IJ9 • Fax 818 709·2915 



Performance Analytical Inc. 
Environmental Testing l"tnd ci)OSU!ting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: GP-27-1 (201) (02/26/92) (08:42) 

PAI Sample ID: 9200853 

Test Code: 
Analyst: 
Instrument ID: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar 5010 
Michael Tuday Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-0l-4 VINYL CHLORIDE ND 10 ND 3.9 

75-35-4 l,l-OICHLOROETHENE NO 10 ND 2.5 

75-09-2 METHYLENE CHLORIDE 36 10 ll 2.9 

75-34-3 l,l-DICHLOROETHANE ND 10 ND 2.5 

67-66-3 CHLOROFORM NO 10 ND 2.1 

107-06-2 1,2-DICHLOROETHANE NO 10 ND 2.5 

71-55-6 1,1,1-TRICHLOROETHANE ND 10 ND 1.8 

71-43-2 BENZENE ND 10 ND 3.1 

56-23-5 CARBON TETRACHLORIDE ND 10 ND 1.6 

79-0l-6 TRICHLOROETHENE 24 10 4.5 1.9 

108-88-3 TOLUENE 480 10 130 2.7 

12-18-4 TETRACHLOROETHENE 24 10 3.6 1.5 

108-90-7 CHLOROBENZENE NO 10 ND 2.2 

1330-20-7 TOTAL XYLENES 380 10 88 2.3 

541-34-5 1,3-DICHLOROBENZENE NO 10 ND 1.7 

106-73-1 1,4-DICHLOROBENZENE 180 10 30 1.7 

95-50-1 1,2-DICHLOROBENZENE NO 10 ND 1.7 

100-44-7 BENZYL CHLORIDE ND 10 NO 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Screcr, Canoga Park. CA 9!304 • Phone 818 709·1!39 • Fax 818 709·2915 



GAS COLLECTION INDICATOR PROBE MONITORING 
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LOPEZ CANYON LANDFILL 
GAS COLLECTION INDICATOR PROBES 

LOCATION MAP 
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' I LOPEZ CANYON LANDFILL 
... : .') "; \ GAS COLLEcriON INDICATOR PROBE MONITORING 

Date: Inspectors:~;nv/ Instrument(ppm)-S/No.: .A21s.J'~ Instrument(% )·S/No.: Dl<f7!V 
2.-18 ~q .,_ Instrument(ppm)-M/No.: ovA -loB Instrument(%)-M/No.: /VI"'- ::h:Jt../ 

Temperature@ Start: 54() f Weather: Legend: T =Trace D = Destroyed 
Temperature @ End: h 1-:> "7- (]~ W =Water -1 = no reading taken 

GCIP# Depth Time Barometric Pressure TOC Methane Background Remarks 
(ft) Pressure (in. of H,O) (ppm) (%) (PPM) 

1A 7'-11' O!oS 50· I$ o.o o.o - f_ c; -
1B 17'-41' 

08t~ I D.o /0-0 /.'t --
1C 47'-61' oBrf ) 0-0 7-oo. o /.Cf --
1D 67'-81' DB!b I o.o ~ /. ")..- 1-9 I -
2A 7'-11' oBzl 30.{3 o. 0 O.o :2 .s-- -
2B 17'-26' OB1-1 o.c;;s- - 2-~ 0.0 -
2C 32'·51' OS'J-1 I 0-!o (2.o z .. r' --
2D 57'-101' ~83o I 0.1'{" - /7.0 ').. .{' -

3A 7'·11' 0835' 3o./3 {).o - 58-0 c/r -
3B 17'-26' 61'631 ( 0·0 - 5"8.0 /.s-- -
3C 32'-51' oB4J.- ...f-

io SB.D t/s- --. 

3D 57'-101' ofdf3 l -1- 8o - 5:8 .o /.s -. 

08~ 
' 4A 7'-11' ..?o. f3 6 .o /5"0D 2.i --

4B 17'-36' of6~8 I O.o - Sf.,o 2.5- -
4C 42'-71' ~~6""2. ') 0-o ~-0 --- 2- ~ -
4D 77'-101' b£16"$'" ( o.o - .5"'6.o 2- ~-- -

Revision: August 2, 1991 1 Form: LC · 02! 



LOPEZ CANYON LANDFILL 
GAS COLLECTION INDICATOR PROBE MONITORING 

GCIP# Depth Time Barometric Pressure Total Methane Background Remarks 
(ft) Pressure (in. of H,O) Organics (%) (PPM) 

(PPM) 

5A T·ll' 
()tf22 -·(). 3 Ljt, {) d.O 3o. 13 -

5B 17' ·26' 
30,/3 -{), 3 5/.o - ;2,0 

5C 1 32'-51' 30,/3 -o. 2 - 52,0 :2.. 0 I 
6A 7'·11' 

0'133 
Flt:. "" e J 

3u. 13 -o, 2 ;5{){) - ;:<,{) ovP.,::; v-! 
6B 17'-26' 

3o. ;.3 -o, 2 ;•f,o :J.o -
6C 132'-51' 3Dt J3 -a 1 - 35.0 I.;?. 0 I 
7A 7'-11' 

b9t.JO 5o. l1 -o, 2 /,{) 3o -
7B 17'-26' 

,50, )3 j 7o - 3,o -o, 
7C 32'-51' -o. 1 /2,0 - 3,o I 30,13 

SA 
T-ll' ~f19 30. L~ -0.2 Lf.S. 0 '-/D -

8B 17'-36' - '-1/:;.o '-!. 0 30.13 -o,z_ 
8C 42'-71' - 53,0 i:o .3 o. L3 0 
8D 77'-

30,13 0 - 5L/ 0 Lfa I 
9A 3'·7' 

~95:\' 3 D./-3 -C) I - 2/.. () ;:;{, 0 I 
lOA 7'·11' 

0959 30, !3 - o. I - ;2(), () cJ,5 
' 

lOB 17'-36' it).() 
' 

-0,2_ - -2,5 3fJI )3 I 
I 

10C 42'-71' 
30.13 Lf.S. D ~. ~ I 0 -

10D 77'- - i9.o ;;<,,J' I 3D, J3 0 
Revision: August 2, 1991 2 Form: LC · 021 



LOPEZ CANYON LANDFILL 
GAS COLLECTION INDICATOR PROBE MONITORING 

Date: I Inspectors: C,. 1). Instrument(ppm)-S/No.: fl 4./o 7.. 1 Instrument(%)-S/No.: Oj,"Lffl{ 
17/3/qJ- 11·4· Instrument(ppm)-M/No.: 0\ltl-to 'is' Instrument(%)-M/No.: fl/ I' )a:h.f 

.S fl ~ A II-"' 14-
Temperature @ Start: fo d, CW""fir lOWs • Legend: T = Trace D = Destroyed ea er: 
Temperature @ End: W =Water -1 = no reading taken 

GCIP# Depth Time Barometric Pressure TOC Methane Background Remarks 
(ft) . Pressure (in. of H,O) (ppm) (%) (PPM) 

!A 7"-11' 
c{f2R -v·()~ /0·/) /f,.Jm ' 

I 
1B 17'-41' 

OE3~ -D·D~ 14·0 If oom 

1C 47"-61' Of to -D·OR :)oo-o IR fJ0/11 

1 67'-81' 36·0 
I , 

1D 0t1~ - 0·/0 I! o:hh 

2A 7'-11' cg:;t;:- - •/0 4·0 2. c .)?!11 

' 
2B 17'-26' 

v§SG + ·!o b·O 1o.aom 
I ' 

2C 32'-51' 
oRSJ. - ·{)2, /Lf-D J..o 

' 
2D 57'-101' ms; - ·o(J 15 cluo/Jm 
3A 7'-11' 

09o2 +·J.o 55 35'Pf)trl 

3B 17'-26' I 
6Wo3 + ·f5 53 &-rom 

3C 32'-51' 
llf/ fjlf- -r-·7o Sf 3Sf/)(11 

157'-101' 
' 

3D rllot; +- ~ ·4-o !Jf 35Nhn 
4A 7'-11' 

()q;;;_ - DJ. :;.. I f:p;),t; 

4B 17'-36' 
Ci113 +·10 51 !P;;r/Tl 

\ 

i 4C 42'-71' {Jfjlf· +- ·Lto 51 !Room i 

40 77'-101' Do/15 f .g~ 5/ f~nvro 

Revision: August 2, 1991 Form: LC • 02 



J LOPEZ CANYON LANDFILL ... . I GAS COLLECfiON INDICATOR PROBE MONITORING 
. 

GCIP# Depth Time Barometric Pressure Total Methane Background Remarks 
(ft) Pressure (in. of H,O) Organics (%) (PPM) 

(PPM) 

5A 7'-11' O?oo ~o./'3 o.a - /s-o /.s -
5B 17'-26' 01o3 O.o - !55.o Is -
5C 32'-51' b9o1 O.o - 55' .0 /.) -
6A 7'-11' ilo7 3o.f3 0. 0 (ooo 3.o - -
6B 17'-26' l/r5 7 0_ 0 - ;::.a ;$. Z> -
6C 32'-51' /{'lf J O.o - '38-D ].ti -

7A 7'-11' /1'2-f'o j0./3 O.o (ooo. - /o -
7B 17'-26' /(3')-- /8o.o lo -0-0 -.. 

7C 32'-51' I/3E> I o.o - /8-o /.o - . 

8A 7'-11' /1~-r 3o-!3 o.o - ~-0 ~.o -
8B 17'-36' !t44 o.o - /C-o h.o .....---

8C 42'-71' lf;/7 - S'.S.o (:;. 0 0. 0 
~ 

ttt/-1 / IY.o 
! 

8D 77'- o.o {;,,o ! - - I 

9A 3'·7' //§1---' 30.(3 o.o - ~c(.o .s-:.o i - ! 

I 
! 

lOA 7'-11' 11~t- 1p.tJ o.or - Is ·'0 ~~ .-
I 

/.o 
I 

lOB 17'-36' /IIi? o.os - /"2- .o 
I 

I - I 
!OC 42'-71' /2or a.o - is-. 0 t/o 

.---

!OD 77'- /J.o~ O.o {a.o Ia -~ 

Revision: August 2, 1991 2 Form: LC - 021 



LOPEZ CANYON LANDFILL 
GAS COLLECTION INDICATOR PROBE MONITORING 

Date: Inspectors: ~ Instrument(ppm)-S/No.: 2 0 J7 h Instrument(%)-S/No.: 01~7/\J 
2~2/,-92 T/<. Instrument(ppm)-M/No.:OVA 1 OJ> Instrument(%)-M/No.: ;V /' 2 0 '-/ 

Temperature @ Start:/ 3° Weather: Legend: T =Trace D = Destroyed 
Temperature @ End: / 7 ° /ICJl") "" , ;vo 1 .,. c t.6K. W =Water -1 = no reading taken 

GCIP# Depth Time Barometric Pressure TOC Methane Background Remarks 
(ft) Pressure (in. of H,O) (ppm) (%) (PPM) 

1A 7'-11' 
30. !3 -o, I ;(,5 .2,0 08'5/ -

1B 17'-41' 
3o. 13 -o. / 7,() - 2, 0 

1C 47'-61' . 
3{). J3 -o. / S:o - z,o 

1D 67'-81' 30,/3 -o. 2 45 - 2.0 I 
2A 7'-11' 

0351 30.13 -o. 2 t,. 0 ;;(, 5 -
2B 17'-26' -o,3 Lfo - ::<.5 3D./3 
2C 32'-51' 

3o, 13 -o. L/- {:,, D -2.5 I -
2D 57':101' 3o, 13 -o.s 1:,. 0 - .:2. s-
3A 7'-11' 

07o5 / 590 bO.O I 30,13 -o. -
3B 17'-26' - st,. o 6o.o 3D. Is -o. 1 
3C 32'-51' 

3o. 1 3 to.s - ss.o Co. a 
3D 57'-101' 3o. ;.3 r/. 9 - 5cY, {) f,o, o I 
4A 7'-11' 

()9!3 ·-(],2. bO.O :2..0 30./3 -
4B 17'-36' 

30, 13 -o. I L/.2.0 ;;;f,O -
4C 42'-71' 

so./3 -o.3 - So. o 2.0 

4D 77'-101' 
30· t-3 -ro, 2. - '-Fi o :2.,0 I 

Revision: August 2. 1991 1 Form: LC - 021 



LOPEZ CANYON LANDFILL 
GAS COLLECTION INDICATOR PROBE MONITORING 

GCIP# Depth Time Barometric Pressure Total Methane Background Remarks 
(ft) Pressure (in. of H,O) Organics (%) (PPM) 

(PPM) 

5A 7'-11' 
09J.D -·05 Lf?.. I fl oM . 

5B 17'-26' 
09:21 D 5~ /f!-oO"' 

I 

5C 32'-51' 
09:U .,...;:zo 54- !R-oom 

6A 7'-11' 
1Dq.3o + ·f)'), 

::;n- t..J..~M 

I In !Y)J}1 4-0tJD 
II 

6B 17'-26' 
093/ :2o I b a!Jm +~Of:-

' I 

6C 32'-51' (Jq3') -/-•/0 3s- / (, o!/m 
' 

7A 7'-11' 
f)9'fO +-·10 lb . IJ n 1m 

I I 

7B 17'-26' 
D9'f! 0 0 Ui7 arn 

I 

7C 32'-51' rJf'f~ !-·bo 2'f /J.oom 

8A 7'-11' 
f)~I)Q '-1-6- /It co iii +- ·l ';).. 

8B 17'-36' 
D95! +·15 l.f-7 I u.l/1/tll 

8C 42'-71' 
' /)9._ t; ;)._ r-13 50 I', ffytl/ 

8D 77'-
fYIS3 +·3S :J.oo /Lfoom 

9A 3'-7' l()oo t-~ti5 Lf& } J- ·{ JOd 

lOA 7'-11' i 
/OlD t ·/5 -:.2.0 I:). p(J((J 

I 
I 

lOB IT ·36' 
IDII -f- .q 3o I :lnofTJ 

I 
I 

1 I I !OC 42'·71' 
/()];). + ·05' '-/lf JioPn1 // I I 

lOD 77'- /013 +·03 Jfj, I J.pp til ! I '. 

Revision: August 2, 1991 2 Form: LC • 021 





AI"F'I'!OX, SCAL.E ; 
I INCH • BOO FEET 

LOPEZ CANYON LANDFILL 
AMBIENT AIR SAMPLERS 

& WEATHER STATIONS 
LOCATION MAP 

_6 DAY'TlME 
DRAINAGE 

#I 

BOUNOARY_:.~·-"'==----

I 
I 

L 
I 
I ---l' 

LEGEND : 

.6 AMBIENT AIR SAMPLERS 

@ WEATHER STATIONS 

TOP OF 
WATER TANK 

#3 
t::. 
NIGHii"TlME 
DRAINAGE 

c 
@ 



NOTE: 

MONTH 

January -

LOPEZ CANYON LANDFILL 
AMBIENT AIR SAMPLING 

TOTAL HYDROCARBON SUMMARY 
GAS CONCENTRATION - PPM/V 

AVERAGE 

92 

February - 92 

CONCENTRATrON 

2.78 

2.25 

Average to Date 2.79 ppm/v 

Above total Hydrocarbon concentrations are the average of 
the laboratory results from Ambient Air Sampling stations 
for each month. 

September 1990 to August 1991, five (5) samples were 
taken each month and starting September 1991, nine (9) 
samples are taken each month. 

February 1992: THS-GAS 



Date: 18-0ct-91 

Station Sample 
ID ID 

1 AA-1-2 

1 AA-1-2 

2 AA-2-2 

2 AA-2-2 

3 AA-3-2 

3 AA-3-2 

4A AA-4A-2 

4A AA-4A-2 

4B AA-4B-2 

Notes: 

LOPEZ CANYON LANDFILL 
AMBIENT AIR SAMPLING 

QUALITY CONTROL DATA SHEET 

Inspector: EP 

Bag Start End Flow Volume 
No. Time Time Rate (Liters) 

(cc/min) 

302 10:00:00 22:00:00 10 10 

410 10:00:00 22:00:00 10 10 

305 22:00:00 10:00:00 10 10 

411 22:00:00 10:00:00 10 10 

308 22:00:00 10:00:00 10 10 

412 22:00:00 10:00:00 10 10 

314 10:00:00 22:00:00 10 10 

413 10:00:00 22:00:00 10 10 

320 22:00:00 10:00:00 10 10 

Start End 
Date Date 

25-Feb-92 25-Feb-92 

19-Feb-92 19-Feb-92 

25-Feb-92 26-Feb-92 

19-Feb-92 20-Feb-92 

25-Feb-92 26-Feb-92 

19-Feb-92 20-Feb-92 

25-Feb-92 25-Feb-92 

19-Feb-92 19-Feb-92 

25-Feb-92 26-Feb-92 

1. Ambient air samples shall be collected over a 12-hour period for daytime beginning between the hours 
of 10:00 AM and 11:00 AM and ending between 10:00 PM and 11:00 PM and for nighttime beginning 
between the hours of 10:00 PM and 11:00 PM and ending between 10:00 AM and 11:00 PM. 

2. All Diurnal samples will be labeled "A" for daytime samples and "B" for nightime samples. 

3. Wind monitoring stations with continuous recorder( s) shall be operating throughout the entire sampling 
period. 

4. Ambient air samples collected for the diurnal24-hour period shall begin between the hours of 10:00 AM 
and 11:00 AM and end between 10:00 AM and 11:00 AM the following day. 

Revision: October 14, 1991 Form: LC - 012 
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LOPEZ CANYON LANDFILL 
WIND DATA SUMMARY 

Ai\1BIENT AIR SAMPLING 
MONTH: YEAR: 

STATION ID: A 
DATE: ~6s;h?-- /ooo 

· date time 

to 2p~)o_ 
date 

!ooo 
time 

• 

WIND SPEED: 

WIND DIRECTION: 

• • . 

Revision: October 7, .1991 

Sampling Time Wind Wind 
Direction Speed 

10:00 - 11:00 Al'vi ..l~ II 
11:00 - 12:00 AM ~;, ;,.., 
12:00 - 1:00 PM I .-7 /0 
1:00 - 2:00 PM :;if- 9 
2:00 - 3:00 PM "'- 17--
3:00 - 4:00 PM - <- "'! 
4:00 - 5:00 PM 

"' 
(z_ 

:J:OO - 6:00 PM E- In I 
6:00- 7:00PM ' s 7 I 
7:00 - 8:00 PM ~,L & 
8:00 - 9:00 PM 4 (;j• 

9:00 - 10:00 PM ~ 7 
. 10:00 - 11:00 PM ~ 7 

11:00- 12:00 PM ~ !': ~ 
12:00 - 1:00 Al'vi ~ 1 4 
1:00 - 2:00 AM .4 t.f 
2:00 - 3:00 AM 4 
3:00 - 4:00 AM E- 4 
4:00 - 5:00 A.\1 11 1/-
5:00 - 6:00 AM ..3 & 
6:00 - 7:00 Al'vi II 4 
7:00- 8:00AM ~ .'i 
8:00 - 9:00 Al'vi ., 5 

Y:OO - 10:00 AM ~ ~ 

Hourly average wind speed in miles per hour. 

Hourly average wind direction on a 16 point scale, e.g., 16 Is 
north, 1 is north north east, 3 is east north east, etc. 

Rapid wind direction changes (non-directional) • 

Form: LC - 014 



LOPEZ CANYON LANDFILL 
WIND DATA SUMMARY 

AMBIENT AIR SAMPLING 
MONTH: YEAR: 

STATION ID: 1J 

DATE:~~~~~ /ooo to 
· date time 

#~ 
date time 

/ooo 

• 

WIND SPEED: 

WIND DIRECTION: 

• • . 

Revision: October 7, .1991 

I 
Sampling Time 

I 
Wind 

I 
Wind 

I Direction Speed 
10:00 - 11:00 AM ;;?--- J--r 
11:00 - 12:00 AM z.. '2 !,-
12:00 - 1:00 PM I 7r 18 
1:00 -2:00PM ·-v 18 I 
2:00 - 3:00 PM ?r /'8 I 
3:00 - 4:00 PM ')/ Z-0 
4:00 - 5:00 PM ?-- /7 
:J:OO- 6:00 PM ")r ;c-
6:00 - 7:00 PM '2-- !5' 
7:00 - 8:00 PM );f 5 
8:00 - 9:00 PM lb . i r-

9:00 - 10:00 PM ·~ II I 
10:00 - 11:00 PM 1 

~ -~ 

11:00 - 12:00 PM F" 8 
12:00 - 1:00 AM ' '3 
1:00 - 2:00 AM f'- 4-
2:00- 3:00AM 1 .kj 

3:00 - 4:00 AM ... 'I+ 
4:00 - 5:00 AJ.\1 ~ 5' 
5:00- 6:00AM 3 ~ I 
6:00- 7:00AM 9 l3 
7:00 - 8:00AM :2- '7 I 
8:00 - 9:00 AJ.\1 _(' 12-

9:00 - 10:00 AJv1 i.f IS 
I 

Hourly average wind speed in miles per hour. 

Hourly average wind direction on a 16 point scale, e.g., 16 is 
north, 1 is north north east, 3 is east north east, etc. 

Rapid wind direction changes (non-directional) • 

Form: LC • 014 



LOPEZ CANYON LANDFILL 
WIND DATA SUMMARY 

Al\1BIENT AIR SAMPLING 
MONTI!: YEAR: 

STATION ID: C~-

DATE: 2/zr./r.,_ 2j!_oO to :z66.1f~ (ooo 

WIND SPEED: 

WIND DIRECTION: 

• • . 

Revision: October 7, .1991 

date time date time 

I 
Sampling Time 

I Wind I Wind 

I Direction . Speed 
10:00 - 11:00 AM 
11:00 - 12:00 A.J.\1 I 
12:00 - 1:00 PM I 
1:00 -2:00PM 
2:00 - 3:00 PM 
3:00 - 4:00 PM I 
4:00 - 5:00 PM I I 
.:J:OO - 6:00 PM 
6:00 - 7:00 PM I 
7:00 - 8:00 PM 
8:00 - 9:00 PM .. 

9:00 - 10:00 PM ( & 
10:00 - 11:00 PM 

' "' s-
11:00 - 12:00 PM '-- '3 
12:00 - 1:00 A.J.\1 • ~ f:z_ 
1:00 - 2:00 A...'vf -1 ~ B 
2:00 - 3:00 AM ~ 7 
3:00 - 4:00 AM .:3 7 
4:00 - 5:00 AM 0 7 
5:00 - 6:00 AM ..; ~ 7 
6:00 - 7:00 AM ... (,., 
7:00 - 8:00 AM -k 1?----
8:00 - 9:00 A.J.\1 ...: "-- IO 

9:00 - 10:00 AM ;r;- 7 

Hourly average wind speed in miles per hour. 

Hourly average wind direction on a 16 point scale, e.g., 16 is 
north, 1 is north north east, 3 is east north east, etc. 

Rapid wind direction changes (non-directional). 

Form: LC - 014 



:.,.··' 

.2.-U-'?:z._ 
Date: :z -2 6 - "! :2-

Station Sample 
ID ID 

Ill AIJ-fll-2-
2.£? A11--20-2-

.3B AA--38 -7--

1/-11- Ml--1/rl- ,_ 

;/a All 413 -.z.. 
.s-11- AA -S/1-~ 

58 4A-6B-~ 

6A /lfl- -'-4- - 2-

~6 All-~-?-

LOPEZ CANYON LANDFILL 
AMBIENT AIR SAMPLING 

QUALI1Y CONTROL DATA SHEET 

Inspector: G;-J/evo, liiW 

Bag Start End Flow Volume Start 
No. Time Time Rate (lJters) Date 

(a:/ min) 

.3o~ I f>()o ~1-I>O /!J /o Z-2$"...-,-; 

.jo,l ,.~~ /01}1> /o /D 2-Zr:-h 

3o8 :J..]..() G /01>0 /0 /0 2 ·:lr-t.,. 

311/ /tJoo 2-:Z..fJl> /0 /o :t-1->-h 

:lzo :Zzoo I ()IJ o /0 /0 2-u·.-t,_ 

Jz; lt>oD -;i!.:z_a o /0 I 0 2.-·z.t=·12-

128 ~Uo /'l>oo lo /0 2·'2.1'-'1.,_ 

Srt /Doo Z'J..Oo /D /0 z.u-,.., ... 
t/3o 2-Z.o o I Do o /o /o '2.-U"' -41-

End 
Date 

2-U'-9:1. 

'2-:" ·'7:: 

z.z.:; ·'11 

-Z-lt"..f 

z.,.,.,, 
z. .. u-. 

z.-U·'h 

:Z..·U-t;, -

':2'-U ~ .. f-

Conunen~=·-----------------------------------------------------

Notes: 

1. Ambient air samples collected for the daytime 12-hour period shall begin between the hours of 10:00 
AM and 11:00 AM and ending between 10:00 PM and 11:00 PM and the nighttime 12-hour period shall 
begin between the hours of 10:00 PM and 11:00 PM and ending between 10:00 AM and 11:00 PM. 

2. All Diurnal samples will be labeled • A" for daytime samples and "B" for nigh time samples. 

3. 

4. 

Wmd monitoring stations with continUOU!I recorder(s) shall be operating throughout the entire sampling 
period. 

Ambient air samples collected for the diurnal24-hour period shall begin between the hours of 10:00 AM 
and 11.'()() AM and end between 10:00 AM and 11:00 AM the following day. 

', . _,, .• ·';+. Revision: October 7, 1991 Form: LC • 012 
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' '. ... 

LOPEZ CANYON LAJ.'IDFILL 

CHAIN OF CUSTODY RECORD 
Field Log Book 

ACTIVITY: AM rs, f3'r~r_ 4uz_ AA-OZ· 
Reference No. --

Sample ID Bag Sample Date Time Sample Analyses Remarks 
Number Volume Type 

(Liters) 

14A-!.4 - z- 3,')~ /() :2-U"-9").. 1-').0 () Allf8 . 

411-w -z- .~o<" 7o 2- :;z., • .,,_ /oOQ 7 

in-,] l3-"1- 3oB !O :1.-2.(, ~ .,_ /ooo 
l4A=tl.t~- .,.._ 3/tl- 10 ;2 -;l.,r"•'J). 7-:J.OO I 
/bl-1/11-,_ :3-z-o IO .:2 - 2.f. -1 ').,. /ooo I I . 

A -s-11--z.- 3~3 10 :;. • '2 r.q,_ ?-7-o 1.1 I 
lA -5(]-'l- 3Z.S !0 ;J. • z' -1 ,_ /OtJO I 

f,4,.q~ A· "2- 35"1 /0 ;J. • :z. .r-'1 .... :J-~o 
.4A -~>a-:2.- J/-ao In 2 - ;z.. "-'! 'J-. /ooo ., 

\ 
Total No. of ~s Total No. of ~ers Shipped: Special Instructions: 

Shipped: 1'.. 
SAJ.\1PLED BY: (_1- -~~ 
(SIGN) Chief Monitoring Technician/ ::'"~ B~ I 

/ 

~I BY~f<j L- R.El.INQUISHED BY ISIONl RJil..lNQUlSHED BY (SION) R.EI..lNQUlSH£0 BY ISICiXI 

I • t(,'if h,JI 
' J • 

OATI!ffL\4£ ?()ti ) I ~ ~ () DATE!nMS{ I ) DATE!t1ME I ' ) DAT£/ro.tE f ' I 

Cf-!!ER (NM ) SHIPPING !'<'UMBER SHIPPED BY (SIGN) DATE/TI~lE 

__,A -"• , 'JI'l.. Ill' ,j ( I 
LABORATORY 

~~o~VIGN) DA~lTI~IE 
. f&<!?JetnfJNGC /t,II/4-(..Y/7C4-C- / ( J., .:J-(( I ,b~ 

-c.;7 ' 
· Revised: August 24, 1991 Form: LC 

\ 
I 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-lA-2 (302) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration 
Sample carbon 

ID Dioxide 

9200858 390 

METHOD BLANK NO < 10 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

in ppm, vfv Concentration in ppmc, 
Total Non-Methane 

Methane Organics (as Methane) 

1.8 1.3 

NO < 0.50 NO < l.O 

NO = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client sample ID 

AA-lA-2 (302) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #l 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200858 

METHOD BLANK 

Carbon 
Monoxide 

(ppm) 

NO< 100 

NO < 100 

Matrix: 
Date Received: 
Date Analyzed: 

Nitrogen 

(ppm) 

770000 

NO < 1000 

Tedlar Bag 
02/26/92 
02/26/92 . 

Oxygen 

(ppm) 

230000 

NO < 300 

NO = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-!!39 • Fax 8!8 709-29!5 

vfv 



Performance Analytical Inc. 
Environmental Test in~ and C{msu!ting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: AA-1A-2 (302) (02/25/92) (22:00) 

PAI Sample ID: 

Test Code: 
Analyst: 
Instrument ID: 

9200858 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar 5010 
Michael Tuday Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/26/92 
1.00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-01-4 VINYL CHLORIDE NO 10 NO 3.9 

75-35-4 1,1-DICHLOROETHENE NO 10 NO 2.5 

75-09-2 METHYLENE CHLORIDE 4.3 TR 10 1.2 TR 2.9 

75-34-3 1,1-DICHLOROETHANE NO 10 NO 2.5 

67-66-3 CHLOROFORM NO 10 NO 2.1 

107-06-2 1,2-DICHLOROETHANE NO 10 NO 2.5 

71-55-6 1,1,1-TRICHLOROETHANE NO 10 NO 1.8 

71-43-2 BENZENE NO 10 NO 3.1 

56-23-5 CARBON TETRACHLORIDE NO 10 NO 1.6 

79-01-6 TRICHLOROETHENE NO 10 NO 1.9 

108-88-3 TOLUENE 12 10 3.2 2.7 

12-18-4 TETRACHLOROETHENE NO 10 NO 1.5 

108-90-7 CHLOROBENZENE NO 10 NO 2.2 

1330-20-7 TOTAL XYLENES 12 10 2.8 2.3 

541-34-5 1,3-DICHLOROBENZENE NO 10 NO 1.7 

106-73-1 1,4-DICHLOROBENZENE NO 10 NO 1.7 

95-50-1 1,2-DICHLOROBENZENE NO 10 NO 1.7 

100-44-7 BENZYL CHLORIDE NO 10 NO 1.9 

NO = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park. CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 



Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-2B-2 (305) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration 
Sample Carbon 

ID Dioxide 

9200859 400 

METHOD BLANK NO < 10 

in ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

vfv Concentration in ppmc, vfv 
Total Non-Methane 

Methane organics (as Methane) 

1.9 1.5 

ND < 0.50 NO < 1.0 

NO = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

AA-2B-2 (305) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200859 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

carbon Nitrogen 
Monoxide 

(ppm) (ppm) 

ND < 100 770000 

NO< 100 NO < 1000 

Tedlar Bag 
02/26/92 
02/26/92 . 

oxygen 

(ppm) 

230000 

NO< 300 

NO = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 

I 
I 



Performance Analytical Inc. 
Environmental Testing and Consulring 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: AA-25-2 (305) (02/26/92) (10:00) 

PAI Sample ID: 9200859 

Test Code: 
Analyst: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Instrument ID: 
Verified by: 

Finnigan 4500C/Tekmar SOlO 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-0l-4 VINYL CHLORIDE NO 

75-35-4 l,l-DICHLOROETHENE NO 

75-09-2 METHYLENE CHLORIDE NO 

75-34-3 l,l-DICHLOROETHANE NO 

67-66-3 CHLOROFORM NO 

107-06-2 1,2-DICHLOROETHANE NO 

71-55-6 l,l,l-TRICHLOROETHANE NO 

71-43-2 BENZENE NO 

56-23-5 CARBON TETRACHLORIDE NO 

79-0l-6 TRICHLOROETHENE NO 

108-88-3 TOLUENE 4.6 TR 

12-18-4 TETRACHLOROETHENE NO 

108-90-7 CHLOROBENZENE NO 

1330-20-7 TOTAL XYLENES 3.5 TR 

541-34-5 1,3-0ICHLOROBENZENE NO 

106-73-1 1,4-DICHLOROBENZENE NO 

95-50-1 1,2-DICHLOROBENZENE NO 

100-44-7 BENZYL CHLORIDE NO 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/26/92 
l.OO Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 NO 3.9 

10 NO 2.5 

10 NO 2.9 

10 NO 2.5 

10 NO 2.1 

10 NO 2.5 

10 NO 1.8 

10 NO 3.1 

10 NO 1.6 

10 NO 1.9 

10 1.2 TR 2.7 

10 NO "l. 5 

10 NO 2.2 

10 0.80 TR 2.3 

10 NO 1.7 

10 NO 1.7 

10 NO 1.7 

10 NO 1.9 

NO = Not Detected TR = Trace Level ~ Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 8!8 709-29!5 



Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-3B-2 (308) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration 
Sample carbon 

ID Dioxide 

9200860 390 

METHOD BLANK NO < 10 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

in ppm, v/v Concentration in ppmc, vfv 
Total Non-Methane 

Methane Organics (as Methane) 

1.8 1.5 

NO < 0.50 NO < 1.0 

NO = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

AA-3B-2 (308) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200860 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

carbon 
Monoxide 

Nitrogen 

(ppm) (ppm) 

NO < 100 770000 

NO < 100 ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 

Oxygen 

(ppm) 

230000 

ND < 300 

NO = Not Detected - Less Than Indicated Detectio·n Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 

1: 
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Performance Analytical Inc. 
Environmental Tesrin~ and Consul tin~ 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample ID: AA-3B-2 (308) (02/26/92) (10:00) 

PAI Sample ID: 9200860 

Test Code: 
Analyst: 
Instrument ID: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar SOlO 
Michael Tuday Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/26/92 
1.00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-01-4 VINYL CHLORIDE ND 10 ND 3.9 

75-35-4 1,1-DICHLOROETHENE ND 10 ND 2.5 

75-09-2 METHYLENE CHLORIDE ND 10 ND 2.9 

75-34-3 1,1-D!CHLOROETHANE ND 10 ND 2;5 

67-66-3 CHLOROFORM ND 10 ND 2.1 

107-06-2 1,2-DICHLOROETHANE ND 10 ND 2.5 

71-55-6 1,1,1-TR!CHLOROETHANE ND 10 ND 1.8 

71-43-2 BENZENE ND 10 ND 3.1 

56-23-5 CARBON TETRACHLORIDE .ND 10 ND 1.6 

79-01-6 TRICHLOROETHENE ND 10 ND 1.9 

108-88-3 TOLUENE 7.0 TR 10 1.9 TR 2.7 

12-18-.4 TETRACHLOROETHENE ND 10 ND 1.5 

108-90-7 CHLOROBENZENE NO 10 ND 2.2 

1330-20-7 TOTAL XYLENES 5.1 TR 10 1.2 TR 2.3 

541-34-5 1,3-DICHLOROBENZENE NO 10 ND 1.7 

106-73-1 1,4-0ICHLOROBENZENE ND 10 ND 1.7 

95-50-1 1,2-DICHLOROBENZENE NO 10 ND 1.7 

100-44-7 BENZYL CHLORIDE NO 10 ND 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Streer, Canoga Park, CA 9!304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

-
PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: (FID/TCA)/SCAQMD Method 25.2 
Instrument ID: HP 5890A/FID #l Matrix: Tedlar Bag 
Analyst: Kathleen Aguilera Date Received: 02/26/92 
Verified By: Michael Tuday Date Analyzed: 02/27/92 

Client PAI Concentration in ppm, v/v Concentration in ppmc, v/v 
Sample Sample Carbon Total Non-Methane 

ID ID Dioxide Methane Organics (as Methane) 

AA-4A-2 (314) 9200861 380 2.0 1.5 

' 
N/A (02/27/92) METHOD BLANK ND < 10 ND < 0.50 ND < 1.0 

! 

ND = Not Detected - Less Than Indicated Detection Limit 

RESULTS OF FIXED GASES ANALYSIS 

Test Code: GC/TCD 
Instrument ID: HP 5890A/TCD #1 Matrix: Tedlar Bag 
Analyst: Kathleen Aguilera Date Received: 02/26/92 
Verified By: Michael Tuday Date Analyzed: 02/26/92 

PAI Carbon Nitrogen , oxygen 

I Client Sample ID Sample Monoxide 
ID (ppm) (ppm) (ppm) 

AA-4A-2 (314) 9200861 ND < 100 770000 230000 

N/A (02/26/92) METHOD BLANK ND < 100 ND < 1000 ND < 300 

ND = Not Detected - Less Than Indicated Detectio·n Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 8!8 709-2915 



Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample ID: AA-4A-2 (314) (02/25/92) (22:00) 

PAI Sample ID: 9200861 

Test Code: 
Analyst: 
Instrument ID: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar 5010 
Michael Tuday Volume Analyzed: 

Ted1ar Bag 
02/26/92 
02/26/92 
1.00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-01-4 VINYL CHLORIDE ND 10 ND 3.9 

75-35-4 1,1-DICHLOROETHENE ND 10 ND 2.5 

75-09-2 METHYLENE CHLORIDE ND 10 ND 2.9 

75-34-3 1,1-DICHLOROETHANE ND 10 ND 2.5 

67-66-3 CHLOROFORM ND 10 ND 2.1 

107-06-2 1,2-DICHLOROETHANE ND 10 ND 2.5 

71-55-6 1,1,1-TRICHLOROETHANE ND 10 ND 1.8 

71-43-2 BENZENE ND 10 ND 3.1 

56-23-5 CARBON TETRACHLORIDE ND 10 ND 1.6 

79-01-6 TRICHLOROETHENE 4.5 TR 10 0.84 TR 1.9 

108-88-3 TOLUENE 13 10 3.5 2.7 

12-18-4 TETRACHLOROETHENE ND 10 ND 1.5 

108-90-7 CHLOROBENZENE ND 10 ND 2.2 

1330-20-7 TOTAL XYLENES 13 10 3.0 2.3 

541-34-5 1,3-DICHLOROBENZENE ND 10 ND 1.7 

106-73-1 1,4-DICHLOROBENZENE ND 10 ND 1.7 

95-50-1 1,2-DICHLOROBENZENE ND 10 ND 1.7 

100-44-7 BENZYL CHLORIDE ND 10 ND 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-29!5 



! 

Perfonnance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-4B-2 (320) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI concentration 
Sample carbon 

ID Dioxide 

9200862 390 

METHOD BLANK ND < 10 

in ppm, 

Matrix: 
Date Received: 
Date Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 

v/v Concentration in ppmc, 
Total Non-Methane 

Methane organics (as Methane) 

2.5 1.6 

ND < o.so ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

AA-4B-2 (320) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200862 

METHOD BLANK 

carbon 
Monoxide 

(ppm) 

ND< 100 

ND < 100 

Matrix: 
Date Received: 
Date Analyzed: 

Nitrogen 

(ppm) 

770000 

ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 . 

Oxygen 

(ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 8!8 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample ID: AA-4B-2 (320) (02/26/92) (10:00) 

PAI Sample ID: 9200862 

Test Code: 
Analyst: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Instrument ID: 
Verified by; 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-01-4 VINYL CHLORIDE NO 

75-35-4 1,1-DICHLOROETHENE NO 

75-09-2 METHYLENE CHLORIDE NO 

75-34-3 1,1-DICHLOROETHANE NO 

67-66-3 CHLOROFORM ND 

107-06-2 1,2-DICHLOROETHANE ND 

71-55-6 1,1,1-TRICHLOROETHANE ND 

71-43-2 BENZENE NO 

56-23-5 CARBON TETRACHLORIDE ND 

79-01-6 TRICHLOROETHENE ND 

108-88-3 TOLUENE 3. 7 TR 

12-18-4 TETRACHLOROETHENE ND 

108-90-7 CHLOROBENZENE ND 

1330-20-7 TOTAL XYLENES 3.3 TR 

541-34-5 1,3-DICHLOROBENZENE ND 

106-73-1 1,4-DICHLOROBENZENE ND 

95-50-1 1,2-DICHLOROBENZENE ND 

100-44-7 BENZYL CHLORIDE ND 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed; 

Tedlar Bag 
02/26/92 
02/26/92 
1.00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 NO 3.9 

10 NO 2.5 

10 NO 2.9 

10 ND 2.5 

10 ND 2.1 

10 ND 2.5 

10 ND 1.8 

10 ND 3.1 

10 ND 1.6 

10 ND 1.9 

10 0.99 TR 2.7 

10 ND 1.5 

10 ND 2.2 

10 0.76 TR 2.3 

10 ND 1.7 

10 ND 1.7 

10 ND 1.7 

10 ND 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-!139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consul ring 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-SA-2 (323) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration 
Sample Carbon 

ID Dioxide 

•9200863 390 

METHOD BLANK ND < 10 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

in ppm, vfv Concentration in ppmc, 
Total Non-Methane 

Methane Organics (as Methane) 

2.3 1.6 

ND < o.so ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

AA-SA-2 (323) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200863 

METHOD BLANK 

Carbon 
Monoxide 

(ppm) 

ND< 100 

ND< 100 

Matrix: 
Date Received: 
Date Analyzed: 

Nitrogen 

(ppm) 

770000 

ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 . 

oxygen 

(ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 9!304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Cnnsulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: AA-SA-2 (323) (02/25/92) (22:00) 

PAI Sample ID: 9200863 

Test Code: 
Analyst: 
Instrument ID: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 

Verified by: 
Finnigan 4500C/Tekmar SOlO 
Michael Tuday 

Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

' (UG/M3) (UG/M3) (PPB) (PPB) 

75-0l-4 VINYL CHLORIDE ND 10 ND 3.9 

75-35-4 1,1-DICHLOROETHENE ND 10 ND 2.5 

75-09-2 METHYLENE CHLORIDE 4.3 TR 10 1.2 TR 2.9 

75-34-3 1,1-DICHLOROETHANE ND 10 ND 2.5 

67-66-3 CHLOROFORM ND 10 ND 2.1 

107-06-2 1,2-DICHLOROETHANE ND .. 10 ND 2.5 

71-55-6 1,1,1-TRICHLOROETHANE 11 10 2.0 1.8 

71-43-2 BENZENE NO 10 NO 3.1 

56-23-5 CARBON TETRACHLORIDE NO 10 NO 1.6 

79-0l-6 TRICHLOROETHENE NO 10 NO 1.9 

108-88-3 TOLUENE 17 10 4.6 2.7 

12-18-4 TETRACHLOROETHENE NO 10 NO 1.5 

108-90-7 CHLOROBENZENE NO 10 NO 2.2 

1330-20-7 TOTAL XYLENES 22 10 5.1 2.3 

541-34-5 1,3-0ICHLOROBENZENE NO 10 NO 1.7 

106-73-l 1,4-0ICHLOROBENZENE NO 10 NO 1.7 

95-50-l 1,2-0ICHLOROBENZENE NO 10. NO 1.7 

100-44-7 BENZYL CHLORIDE NO 10 NO 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709- I !39 • Fax 818 709-2915 



Performance Analytical Inc. 
Environmemal Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-SB-2 (328) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI concentration 
Sample Carbon 

ID Dioxide 

9200864 400 

METHOD BLANK ND < 10 

in ppm, 

Matrix: 
Date Received: 
Date Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 

vfv Concentration in ppmc, vfv 
Total Non-Methane 

Methane Organics (as Methane) 

4.3 1.6 

ND < 0.50 ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

AA-SB-2 (328) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #1 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200864 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon 
Monoxide 

Nitrogen 

(ppm) (ppm) 

ND < 100 770000 

ND < 100 ND < 1000 

Tedlar Bag 
02/26/92 
02/26/92 . 

Oxygen 

{ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 



) 

Performance Analytical Inc. 
Environmental Testing and C~msu!cing 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: AA-5B-2 (328) (02/26/92) (10:00) 

PAI Sample ID: 9200864 

Test Code: 
Analyst: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Instrument ID: 
Verified by: 

Finnigan 4500C/Tekmar 5010 
Michael Tuday 

CAS # COMPOUND RESULT 

(UG/M3) 

75-01-4 VINYL CHLORIDE ND 

75-35-4 1,1-DICHLOROETHENE ND 

75-09-2 METHYLENE CHLORIDE 4.2 TR 

75-34-3 1,1-DICHLOROETHANE ND 

67-66-3 CHLOROFORM ND 

107-06-2 1,2-DICHLOROETHANE ND 

71-55-6 1,1,1-TRICHLOROETHANE 8.0 TR 

71-43-2 BENZENE ND 

56-23-5 CARBON TETRACHLORIDE NO 

79-01-6 TRICHLOROETHENE ND 

108-88-3 TOLUENE 9.0 TR 

12-18-4 TETRACHLOROETHENE ND 

108-90-7 CHLOROBENZENE ND 

1330-20-7 TOTAL XYLENES 7. 7 TR 

541-34-5 1,3-DICHLOROBENZENE ND 

106-73-1 1,4-DICHLOROBENZENE ND 

95-50-1 1,2-DICHLOROBENZENE ND 

100-44-7 BENZYL CHLORIDE ND 

Matrix: 
Date Received: 
Date Analyzed: 
Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

DETECTION RESULT DETECTION 
LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

10 ND 3.9 

10 ND 2.5 

10 1.2 TR 2.9 

10 ND 2.5 

10 ND 2.1 

10 ND 2.5 

10 1.5 TR 1.8 

10 ND 3.1 

10 ND 1.6 

10 ND 1.9 

10 2.4 TR 2.7 

10 ND 1.5 

10 ND 2.2 

10 1.8 TR 2.3 

10 ND 1.7 

10 ND 1.7 

10 ND 1.7 

10 ND 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-6A-2 (351) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #1 
Kathleen Aguilera 
Michael Tuday 

PAI concentration 
Sample carbon 

ID Dioxide 

9200865 380 

METHOD BLANK ND < 10 

in ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

vfv concentration in ppmc, 
Total Non-Methane 

Methane Organics (as Methane) 

1.8 1.5 

ND < 0.50 ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client Sample ID 

AA-6A-2 (351) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #l 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200865 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon 
Monoxide 

Nitrogen 

(ppm) (ppm) 

ND< 100 770000 

ND< 100 ND < 1000 

Ted1ar.Bag 
02/26/92 
02/26/92 

Oxygen 

(ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez canyon Landfill 

Client Sample ID: AA-6A-2 (351) (02/25/92) (22:00) 

PAI Sample ID: 9200865 

Test Code: 
Analyst: 
Instrument ID: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar SOlO 
Michael Tuday Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
l. 00 Liter 

CAS # COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-0l-4 VINYL CHLORIDE ND 10 ND 3.9 

75-35-4 1,1-DICHLOROETHENE ND 10 ND 2.5 

75-09-2 METHYLENE CHLORIDE 4.2 TR 10 1.2 TR 2.9 

75-34-3 l,l-DICHLOROETHANE ND 10 ND 2.5 

67-66-3 CHLOROFORM . ND 10 ND 2.1 

107-06-2 1,2-DICHLOROETHANE ND 10 ND 2.5 

71-55-6 ·. 1,1,1-TRICHLOROETHANE 6.1 TR 10 l.l TR 1.8 

71-43-2 BENZENE ND 10 ND 3.1 

56-23-5 CARBON TETRACHLORIDE ND 10 ND 1.6 

79-0l-6 TRICHLOROETHENE ND 10 ND 1.9 

108-88-3 TOLUENE 11 10 4.5 2.7 

12-18-4 TETRACHLOROETHENE ND 10 ND 1.5 

108-90-7 CHLOROBENZENE ND 10 ND 2.2 

1330-20-1 TOTAL XYLENES 19 10 4.5 2.3 

541-34-5 1,3-DICHLOROBENZENE ND 10 ND 1.7 

106-73-l 1,4-DICHLOROBENZENE ND 10 ND 1.7 

95-50-l 1,2-DICHLOROBENZENE ND 10 ND 1.7 . 

100-44-7 BENZYL CHLORIDE NO 10 ND 1.9 

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park. CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

PAI Project ID: 3971 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client 
Sample 

ID 

AA-68-2 (430) 

AA-6B-2 (430) 

N/A (02/27/92) 

(FID/TCA)/SCAQMD Method 25.2 
HP 5890A/FID #l 
Kathleen Aguilera 
Michael Tuday 

PAI Concentration 
sample Carbon 

ID Dioxide 

9200866 400 

LAB DUPLICATE 390 

METHOD BLANK ND < 10 

in ppm, 

Matrix: 
Date Received: 

Tedlar Bag 
02/26/92 
02/27/92 Date Analyzed: 

vfv Concentration in ppmc, vfv 
Total Non-Methane 

Methane Organics (as Methane) 

1.9 1.5 

1.8 1.6 

ND < o.so ND < 1.0 

ND = Not Detected - Less Than Indicated Detection Limit 

Test Code: 
Instrument ID: 
Analyst: 
Verified By: 

Client sample ID 

AA-6B-2 (430) 

N/A (02/26/92) 

RESULTS OF FIXED GASES ANALYSIS 

GC/TCD 
HP 5890A/TCD #l 
Kathleen Aguilera 
Michael Tuday 

PAI 
Sample 

ID 

9200866 

METHOD BLANK 

Matrix: 
Date Received: 
Date Analyzed: 

Carbon Nitrogen 
Monoxide 

(ppm) (ppm) 

ND < 100 770000 

ND< 100 ND < 1000 

Tedlar Bag 
02/26/92 
02/26/9-2 

Oxygen 

(ppm) 

230000 

ND < 300 

ND = Not Detected - Less Than Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 
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Performance Analytical Inc. 
Environmental Testing and Consulting 

PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: City of Los Angeles - Lopez Canyon Landfill 

Client Sample ID: AA-6B-2 (430) (02/26/92) (10:00) 

PAI Sample ID: 9200866 

Test Code: 
Analyst: 
Instrument IO: 

GC/MS Mod. EPA T0-14 
Chris Parnell 

Matrix: 
Date Received: 
Date Analyzed: 

Verified by: 
Finnigan 4500C/Tekmar 5010 
Michael Tuday Volume Analyzed: 

Tedlar Bag 
02/26/92 
02/27/92 
1.00 Liter 

CAS# COMPOUND RESULT DETECTION RESULT DETECTION 
LIMIT LIMIT 

(UG/M3) (UG/M3) (PPB) (PPB) 

75-01-4 VINYL CHLORIDE NO 10 NO 3.9 

75-35-4 1,1-DICHLOROETHENE ND 10 ND 2.5 

75-09-2 METHYLENE CHLORIDE 8.5 TR 10 2.5 TR 2.9 

75-34-3 1,1-DICHLOROETHANE ND 10 ND 2.5 

67-66-3 CHLOROFORM ND 10 NO 2.1 

107-06-2 1,2-DICHLOROETHANE ND 10 NO 2.5 

71-55-6 1,1,1-TRICHLOROETHANE 15 10 2.8 1.8 

71-43-2 BENZENE ND 10 NO 3.1 

56-23-5 CARBON TETRACHLORIDE NO 10 NO 1.6 

79-01-6 TRICHLOROETHENE ND 10 ND 1.9 

108-88-3 TOLUENE 13 10 3.4 2.7 

12-18-4 TETRACHLOROETHENE ND 10 NO 1.5 

108-90-7 CHLOROBENZENE NO 10 NO 2.2 

1330-20-7 TOTAL XYLENES 16 10 3.7 2.3 

541-34-5 1,3-DICHLOROBENZENE NO 10 NO 1.7 

106-73-1 1,4-DICHLOROBENZENE ND 10 NO 1.1 

95-50-1 1,2-DICHLOROBENZENE NO 10 ND 1.7 

100-44-7 BENZYL CHLORIDE ND 10 ND 1.9 

NO = Not Detected TR = Trace Level - Below Indicated Detection Limit 

20954 Osborne Street, Canoga Park, CA 91304 • Phone 818 709-1139 • Fax 818 709-2915 



GAS COLLECTION SYSTEM (AT BLOWER) 
MONITORING RESULTS 

• 



Gas 

Components Jan 

C02 39 

CH4 44 

N2 16 

02 2.3 

WPEZ CANYON LANDFILL 
GAS COLLECTION SYSTEM MONITORING 

(AT FLARE STATION BWWER) 
GASCOMPONENTS~Y 

GAS CONCENTRATION - % 

1992 

Feb Mar Apr May June July Aug Sept 

39.32 

44.35 

14.5 

1.83 

Oct Nov Dec 

Note: The above gas concentrations are the results of the laboratory analysis of the bag samples taken 
monthly. 

LOPTAB7 February 1992 



FLARE DAILY LOG 

DATE FLOW RATE OP FIELD BLOWER BACK OXYGEN METHANE 
SCFM % VACUM NUMBER PRESSURE % % 

02/03/92 4400 56 25 2 32 2 41 
02/04/92 4400 44 21 2 30 2 44 
02/05/92 4400 44 21 2 31 2 44 
02/06/92 4400 43 20 2 31 2 44 
02/07/92 4400 52 20 2 32 2 44 
02/14/92 4400 55 22 2 34 2 40 
02/17/92 4400 58 23 2 32 2 40 
02/18/92 4400 57 23 2 34 2 40 
02/19/92 4400 67 24 2 35 2 44 
02/20/92 4400 56 23 2 35 2 45 
02/21/92 4400 61 24 2 35 2 47 
02/25/92 4400 55 22 2 36 2 40 
02/26/92 4400 60 25 2 36 2 40 
02/28/92 4400 56 26 2 37 2 42 

NOTE: The above readings are field measurements using 
permanently mounted monitoring devices at the Flare Station 
or portable monitoring equipment 

REMARKS 



LOPEZ CANYON LANDFILL 

CHAIN OF CUSTODY RECORD 

ACTIVITY: L;J;/of1£-L G-,4--$ 

Sample ID Bag Sample Date 
Number Volume 

(Liters) 

Time Sample 
Type 

/o_.f 2-to -1·,_ 09F1 LG-

-
Analyses 

Field Log Book /.{;­

Reference No. 0)... 

Remarks 

--t-- --

Total No. of~es 

Shipped: W 
Total No. of 0s Shipped: 

- -

Special Instructions: 

SAMPLED BY: C/.4.L:C. AL .L ~ 
(SIGN) Chief Monitnrin" Technician r~-===~~!1':.~~~::-:1 £;r-rfpe· 
L I rJ 

R.El.JNQUlSH£0 BY tSlGN) l£1.1NQUJSHED BY tSIGNl 

,, ____ _ ,, ____ _ 
DA TE!l'lME C DATEiflME ( 

SHIPPING NUMBER SHIPPED BY (SIGN) 

- I 

Jlfl..mQU1SUED BY !SIGN) 

·-----
OATE!TlME C .' l 

DATE/TIME 

( I ) 

l.ABORATORY RECEIVED FOR LAB BY (SIGN) DATE/TIME -
.--e~ cc1/lo/t;.z1 10:-34 

) . 
'~, .<eVISed: August 24, 1991 Form: LC-OC 



LOPEZ CAJ.'IYON LAJ.'lDFILL 

CHAIN OF CUSTODY RECORD 
Field Log Book /J:. 

ACTIVITY: LJ-1/k·.v:Jl-L GA-s Reference No. 
{) 

Sample ID Bag Sample Date Time Sample Analyses Remarks 
Number Volume Type 

(Liter.s) 

J G-B::J -l s~ (: I o . .f. 2 -to ··f;a. 09F1 L.Gr 

I 

----'-- I 
I --,__ I 

I I I 1----.. 
I I I I I ---- -....._ 

~ 
' ~ ! 

I ' 

Total No. o(L)es Total No. of ws Shipped: Special Instructions: 

Shipped: / 

~~ . SALvlPLED BY: _ 
(SIGN) Chief Monitoring Technician • I) 1 ~~ I 

~ 

R.EUNQUISU:ED BY tSIGN) R.El.JI'lQutSHED BY tSIONl REI..L"'QUISHED BY tSICiNl Ret..lN'QtJlSUEO BY tSIOXl 

I 2 ) ' 
OATE!TL\tE C I ) DAttrrL\tE ( I ) DATE/!1.\tE{ I ) DATE/TlME{ ' 
~RZ, (NALvlE) SHIPPING NUMBER SHIPPED BY (SIGN) DATE/TIME 

--;, A ~o d .c..tr~ ( I 

LABORATORY 

r~Yf~lor/ lfr!J RECEIVED FOR LAB BY (SIGN) DATE/TIME 

( I 

Revised: August 24, 1991 form: LC· 

' ! 



LOPEZ CANYON LANDFILL 
GAS COLLECTION SYSTEM SAMPLING 

QUALm; ~OL DATA SHEET 

Date:~/;,_ Inspector: Q-1'/ cF 
I 

Sample Sample Bag Methane Oxygen Sample Sample 
Port ID No. (%) (%) Volume Time 
ID (Liters) (min) . 

E-z. trr-Bz.-1 £"oo .. .Jk ;2._ /D-f. 0 I 
I 

. 

I 
I 

I 

Revision: August 25, 1991 Form: LC • 032 



AIR EMISSION PROGRAM, ENVIRONMENTAL MONITORING DIVISION 

j 
Analyst(s) Initials F:-C 6 Checker Initials C /)C 



. . . · .... 

GAS COLLECTION 'WELLS MONITORING RESULTS 



LOPEZ CANYON LANDFILL 
GAS COLLECTION WELL MONITORING SUMMARY 

Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

03-Feb-92 1BVW01 73 -2.8 6 6 105 0.00 0.00 0.00 0.00 

03-Feb-92 1BVW02 81 -1.4 40 0 650 14.17 5.67 -37.42 0.00 

03-Feb-92 1BVW03 73 -1 35 0 350 7.63 2.67 -14.69 0.00 

03-Feb-92 1BVW04 72 -0.3 0 17 43 0.94 0.00 0.00 0.00 

03-Feb-92 2BVW01 72 -5.5 25 5 55 1.20 0.30 -1.92 0.20 

03-Feb-92 2BVW02 97 -4.1 22 6 2050 44.70 9.83 -59.99 0.27 

03-Feb-92 2BVW03 76 -5.7 41 1 175 3.82 1.56 -8.92 0.02 

03-Feb-92 2BVW04 93 -2.7 40 0 650 14.17 5.67 -33.45 0.00 

03-Feb-92 
\ 

2BVW05 72 0.25 0 15 0.33 0.13 -0.70 0.00 
' 39 

03-Feb-92 3BVW01 75 -3.9 36 0 860 18.75 6.75 -48.61 0.00 

03-Feb-92 3BVW02 77 -4.5 40 0 1910 41.65 16.66 -108.29 
0.00 

03-Feb-92 3BVW03 78 -2.8 43 0 355 7.74 3.33 -20.64 0.00 

03-Feb-92 3BVW04 98 -1.3 43 0 935 20.39 8.77 -56.99 0.00 

03-Feb-92 3BVW05 96 -7.5 42 0 450 9.81 4.12 -27.61 0.00 

03-Feb-92 3BVW06 84 -0.3 40 0 265 5.78 2.31 -14.56 0.00 

03-Feb-92 3BVW07 75 -0.2 15 17 16 0.35 0.05 -0.32 1.13 

03-Feb-92 3BVW08 72 -5.7 35 3 174 3.79 1.33 -7.97 0.09 

03-Feb-92 BVW01 71 0.05 8 17 110 2.40 0.19 -1.07 2.13 
-1 

03-Feb-92 BVW02 74 -4.4 40 0 755 16.46 6.59 -39.51 0.00 

03-Feb-92 BVW03 97 -3.8 37 1 3170 69.12 25.58 -150.90 
O.Q3 

Revision: September 19, 1991 LC-047 



11 
Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 
(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (din) Rate Value) 
I A I A Ratio 

03-Feb-92 BVW04 95 -4.6 35 1 1910 41.65 14.58 -87.46 0.03 

04-Feb-92 1AVW01 77 0 0 18.3 0.11 0.00 0.00 0.00 
5 

04-Feb-92 1AVW02 83 -2.1 39 0 450 9.81 3.83 -34.44 0.00 

04-Feb-92 1AVW03 76 -7.5 16 13.4 0.00 0.00 0.00 0.84 
0 

04-Feb-92 1AVW04 91 -0.6 44 0 210 4.58 2.01 -15.51 0.00 

04-Feb-92 2AAW01 82 -0.5 37 1.9 5 0.11 0.04 -0.33 0.05 

04-Feb-92 2AAW02 75 -0.1 9 3.9 6 0.13 O.ol 0.00 ' 0.43 

04-Feb-92 2AAW03 91 -1 14 8.2 190 4.14 0.58 -4.76 0.59 

04-Feb-92 2AAW04 102 -0.2 42 1 90 1.96 0.82 -6.59 0.02 

' !l4-Feb-92 2AAW05 95 -0.5 19 3 117 2.55 0.48 -3.97 0.16 

04-Feb-92 2AAW06 73 -0.1 26 0.5 1 0.02 O.ol -0.05 0.02 

04-Feb-92 2AAW07 66 -0.4 0 19.1 0.00 0.00 0.00 0.00 
0 

04-Feb-92 2AAW08 90 -0.4 51 0 200 4.36 2.22 -18.24 0.00 

04-Feb-92 2AAW09 115 -2.1 40 1 590 12.87 5.15 -11.32 O.o3 

04-Feb-92 2AAW10 110 -2 20 7.5 590 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW11 110 -2.1 22 2 590 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW12 101 -2 24 1 590 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW13 95 -1.1 18 6.5 590 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW14 102 -4.7 33 1 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW15 69 -0.5 18 4 28 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW16 68 -0.2 35 0 80 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW17 76 -0.3 15 4 105 0.00 0.00 0.00 0.00 
' 

Revision: September 19, 1991 LC-047 



Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

04-Feb-92 2AAW18 76 -0.2 25 1 95 0.00 0.00 0.00 0.00 

04-Feb-92 2AAW19 89 0.1 -0.5 17 200 4.36 0.22 -1.70 3.40 
5 

04-Feb-92 2AAW20 86 -0.5 25 5.1 400 8.72 2.18 -15.26 0.20 

04-Feb-92 2AAW21 88 -0.4 23 3 400 8.72 2.01 -14.24 0.13 

04-Feb-92 2AAW22 78 -0.1 4 15 400 8.72 0.35 -2.41 3.75 

04-Feb-92 2ABHW01 71 -1 45 0 1020 50.04 22.52 -144.13 
0.00 

04-Feb-92 2ABHW02 70 -1.7 43 0 1260 61.82 26.58 -172.78 
0.00 

04-Feb-92 2ABHW03 68 -1.6 40 0 1335 65.50 26.20 -167.68 
0.00 

' 

04-Feb-92 2ADW01 113 -7.5 50 0 8500 185.35 92.67 -759.92 
0.00 

04-Feb-92 2ADW02 128 -3.4 52 0 370 8.07 4.20 -33.98 0.00 

04-Feb-92 2AVW01 81 -5.1 4 11.9 2.83 0.11 -0.93 2.98 
130 

04-Feb-92 2AVW02 77 -0.5 45 0 35 0.76 0.34 -2.82 0.00 

04-Feb-92 2AVW03 75 -0.8 0 17.1 1.42 0.00 0.00 0.00 
65 

04-Feb-92 2AVW04 109 -2.9 45 0 0.2 0.00 0.00 -0.02 0.00 

04-Feb-92 2AVW05 75 -4.7 17 16 80 1.74 0.30 -2.34 0.94 

04-Feb-92 2AVW06 77 -0.7 0 18 170 3.71 0.00 0.00 0.00 

04-Feb-92 2AVW07 75 -0.1 1.1 18.1 0.00 0.00 0.00 16.45 
0 

04-Feb-92 2AVW07.5 119 -3.3 50 0 0.1 0.00 0.00 -0.01 0.00 

04-Feb-92 2AVW08 80 -0.5 37 0 85 1.85 0.69 -5.35 0.00 

) 
Revision: September 19, 1991 LC-047 



II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

04-Feb-92 2AVW09 74 -0.4 0 19 190 4.14 0.00 0.00 0.00 

04-Feb-92 2AVW10 77 -4.3 24 4.2 20 0.44 0.10 -0.82 0.18 

04-Feb-92 3ADW01 107 -4.4 49 0 1620 35.33 17.31 -162.71 
0.00 

04-Feb-92 3ADW02 117 -4.7 49 0 0.1 0.00 0.00 -0.01 0.00 

04-Feb-92 3AVW01 92 -4.6 46 0 0.2 0.00 0.00 -0.02 . 0.00 

04-Feb-92 3AVW02 100 -2.2 44 0 0.1 0.00 0.00 -0.01 0.00 

04-Feb-92 3AVW03 108 -0.9 48 1.3 0.1 0.00 0.00 -0.01 0.03 

04-Feb-92 3AVW04 112 -2.1 45 0 0.1 0.00 0.00 -0.01 0.00 

04-Feb-92 3AVW05 98 -2.7 36 4 320 6.98 2.51 -20.85 0.11 

04-Feb-92 3AVW06 76 -0.1 34 2.9 0.00 0.00 0.00 0.85 

M-Feb-92 3AVW07 93 -7.6 37 0 265 5.78 2.14 -16.46 0.00 

04-Feb-92 3AVW07.5 103 -4.6 34 0 610 13.30 4.52 -42.06 0.00 

04-Feb-92 3AVW08 109 -7 38 0 630 13.74 5.22 -40.20 0.00 

04-Feb-92 3AVW09 124 -7.3 35 0 1450 31.62 11.07 -85.21 0.00 

04-Feb-92 3AVW10 94 -2.9 34 2.9 0.1 0.00 0.00 -0.01 0.09 

04-Feb-92 3AVW10.5 121 -0.9 44 2.9 735 16.03 7.05 0.00 O.D7 

04-Feb-92 3AVW11 74 -0.3 1.8 12.6 1.16 0.02 -0.16 7.00 
53 

04-Feb-92 4BBW01 90 -6.1 59 0 1040 0.00 0.00 0.00 0.00 

04-Feb-92 4BDW02 116 -5.1 44 0 817 0.00 0.00 0.00 0.00 

04-Feb-92 4BDW03 102 -5 44 0 275 0.00 0.00 0.00 0.00 

04-Feb-92 4BVW01 67 -0.3 0 21 0 0.00 0.00 0.00 0.00 

04-Feb-92 4BVW02 75 -1.6 36 0 325 0.00 . 0.00 0.00 0.00 

04-Feb-92 4BVW03 68 -1.3 0 21 12 0.00 0.00 0.00 0.00 

) 
Revision: September 19, 1991 LC-047 



II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

04-Feb-92 4BVW04 98 -4.6 45 0 985 0.00 0.00 0.00 0.00 

04-Feb-92 4BVW05 93 -5.5 40 0 490 0.00 0.00 0.00 0.00 

04-Feb-92 4BVW06 81 -2.7. 34 0 105 0.00 0.00 0.00 0.00 

04-Feb-92 4BVW07 66 -0.2 0 20 4 0.09 0.00 0.00 0.00 

04-Feb-92 4BVW08 69 -2.4 16 13 120 2.62 0.42 -2.97 0.81 

04-Feb-92 4BVW08.5 103 -4.1 43 0 12000 261.67 112.52 0.00 
.-855.13 

04-Feb-92 4BVW09 69 -0.4 0 21 106 2.31 0.00 0.00 0.00 

04-Feb-92 5BDW01 108 -7.2 50 0 700 15.26 7.63 -57.24 0.00 

04-Feb-92 5BVW01 94 -6.8 45 0 1610 35.11 15.80 -131.12 
0.00 

;04"Feb-92 5BVW02 100 -4.9 43 0 1230 26.82 11.53 -99.18 0.00 

04-Feb-92 5BVW03 105 -2.6 40 0 630 13.74 5.50 -45.06 0.00 

04-Feb-92 5BVW04 116 -3.3 40 0 650 14.17 5.67 -52.16 0.00 

04-Feb-92 5BVW05 126 -2 39 0 680 14.83 5.78 -55.52 0.00 

04-Feb-92 5BVW06 105 -2.5 30 3 680 14.83 4.45 -36.48 0.10 

04-Feb-92 5BVW07 78 -0.7 18 12 250 5.45 0.98 -7.46 0.67 

04-Feb-92 5BVW08 107 -2.6 32 4 670 14.61 4.68 -35.06 0.13 

04-Feb-92 5BVW09 107 -2 40 1 1945 42.41 16.96 -142.50 
O.o3 

04-Feb-92 5BVW10 95 -1.4 45 2 650 14.17 6.38 -45.28 0.04 

04-Feb-92 6BDW01 75 -7.5 45 2 80 1.74 0.79 -5.89 0.04 

04-Feb-92 6BHW01 68 -5.3 50 0 12000 1,046.67 0.00 
523.33 -4,814.6 

7 

04-Feb-92 6BHW02 64 -3.6 46 0 280 24.42 11.23 -87.63 0.00 
) 

Revision: September 19, 1991 LC-047 



II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

04-Feb-92 6BHW03 67 -5.4 50 0 1850 161.36 80.68 -693.85 
0.00 

04-Feb-92 6BHW04 67 -4.3 45 0 6950 606.19 272.79 0.00 
-1,936.7 

9 

04-Feb-92 6BHW05 69 -2.4 0 21 25 2.18 0.00 0.00 0.00 

04-Feb-92 6BHW06 68 -2.1 0 21 18 1.57 0.00 0.00 0.00 

04-Feb-92 6BVW02 77 -2.7 39 1.5 100 2.18 0.85 -6.63 0.04 

04-Feb-92 6BVW03 69 -0.2 0 21 110 2.40 0.00 0.00 0.00 

04-Feb-92 6BVW04 95 -4 17 5 610 13.30 2.26 -17.86 0.29 

04-Feb-92 6BVW07 71 0.15 0 210 4.58 2.29 -14.20 0.00 

-0.5 50 

64-Feb-92 6BVW08 81 -0.06 43 0 170 3.71 1.59 -9.72 0.00 

04-Feb-92 6BVW09 84 -0.05 35 0 120 2.62 0.92 -5.59 0.00 

04-Feb-92 6BVW10 70 -0.25 10 20 72 1.57 0.16 -0.94 2.00 

04-Feb-92 6BVW11 -1 41 0 800 17.44 7.15 0.00 0.00 

04-Feb-92 6BVW12 68 -0.15 0 17 57 1.24 0.00 0.00 0.00 

04-Feb-92 6BVW12.5 70 -1.7 40 0 220 4.80 1.92 -11.51 0.00 

04-Feb-92 6BVW13 75 -0.2 0 21 30 0.65 0.00 0.00 0.00 

04-Feb-92 6BVW13.2 69 -0.5 36 15 65 1.42 0.51 -3.01 0.42 

04-Feb-92 6BVW13.5 95 -1.7 39 0 610 13.30 5.19 -31.13 0.00 

04-Feb-92 6BVW14 73 -1.6 35 0 210 4.58 1.60 -9.62 0.00 

04-Feb-92 6BVW14.5 77 -2 44 0 540 11.78 5.18 -30.57 0.00 

Revision: September 19, 1991 
LC-047 



II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

04-Feb-92 6BVW15 70 -2.5 0 21 80 1.74 0.00 0.00 0.00 

04-Feb-92 6BVW15.5 79 -2 49 0 910 19.84 9.72 -56.39 0.00 

04-Feb-92 6BVW16 74 -0.35 46 2 175 3.82 1.76 -9.65 0.04 

04-Feb-92 6BVW16.5 80 -0.8 47 0 0.00 0.00 0.00 0.00 

04-Feb-92 6BVW17 75 -5.5 14 12 130 2.83 0.40 -2.18 0.86 

04-Feb-92 7BDW01 102 -5.3 40 0 1530 75.07 30.03 -267.23 
0.00 

04-Feb-92 7BDW02 105 -6 40 0 230 11.28 4.51 -34.76 0.00 

04-Feb-92 7BDW03 108 -4.2 40 0 3250 159.45 63.78 -497.49 
0.00 

04-Feb-92 7BHW01 71 -3.4 0 21 20 1.74 0.00 0.00 0.00 
! 

04-Feb-92 7BHW02 64 -2.6 20 3 220 19.19 3.84 -30.70 0.15 

04-Feb-92 7BVW01 69 -0.9 0 21 2 0.04 0.00 0.00 0.00 

04-Feb-92 7BVW02 82 -2 44 0 150 3.27 1.44 -10.65 0.00 

04-Feb-92 7BVW03 83 -1.3 45 0 85 1.85 0.83 -6.09 0.00 

04-Feb-92 7BVW04 115 -2.1 30 0 62 1.35 0.41 -3.00 0.00 

04-Feb-92 7BVW05 73 -1 25 0 125 2.73 0.68 -4.43 0.00 

04-Feb-92 7BVW06 71 -0.8 18 10 15 0.33 0.06 -0.38 0.56 

04-Feb-92 7BVW07 90 -3.1 24 2 720 15.70 3.77 -27.13 0.08 

04-Feb-92 8BHW01 71 -2.6 0 20 18 0.88 0.00 0.00 0.00 

04-Feb-92 8BHW02 56 -2.6 0 21 4 0.20 0.00 0.00 0.00 

04-Feb-92 8BHW03 65 -0.5 45 3 41 3.58 1.61 -9.49 O.o7 

04-Feb-92 8BVW01 70 -0.5 0 20 0 0.00 0.00 0.00 0.00 

04-Feb-92 8BVW02 70 -1 0 21 43 0.94 0.00 0.00 0.00 

) 
Revision: September 19, 1991 LC-047 



II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

04-Feb-92 8BVW04 74 -0.7 50 0 816 17.79 8.90 -60.50 0.00 

04-Feb-92 8BVW05 75 -3.1 46 0 635 13.85 6.37 -43.31 0.00 

04-Feb-92 8BVW06 80 -2.7 50 0 875 19.08 9.54 -62.01 0.00 

04-Feb-92 8BVW07 77 -4.1 50 0 775 16.90 8.45 -56.61 0.00 

04-Feb-92 8BVW08 79 -4.2 50 0 860 18.75 9.38 -58.13 0.00 

04-Feb-92 8BVW09 80 -5.8 49 0 1400 30.53 14.96 -88.26 0.00 

04-Feb-92 9BDW01 110 -5 55 0 460 10.03 5.52 -38.62 0.00 

04-Feb-92 9BDW02 93 0.3 -1 55 0 125 6.13 3.37 -22.60 0.00 

04-Feb-92 9BDW03 77 -1.1 48 0 85 4.17 2.00 -13.21 0.00 

04-Feb-92 9BDW05 92 -6.5 55 0 210 10.30 5.67 -36.83 0.00 

04-Feb-92 9BDW06 98 -5 50 0 300 14.72 7.36 -48.57 0.00 

04-Feb-92 9BDW07 96 -2.1 50 0 900 19.63 9.81 -63.78 0.00 

04-Feb-92 9BDW08 91 -1.8 50 0 1220 26.60 13.30 -89.12 0.00 

04-Feb-92 9BVW00.5 73 -0.7 0 6 30 0.65 0.00 0.00 0.00 

04-Feb-92 9BVW01 70 -0.9 0 20 3 0,07 0.00 0.00 0.00 

04-Feb-92 9BVW02 71 -1 18 16 11 0.24 0.04 -0.28 0.89 

04-Feb-92 9BVW03 94 -2.3 35 1 350 7.63 2.67 -18.43 O.o3 

04-Feb-92 9BVW04 98 -6.5 27 25 645 14.06 3.80 -24.68 0.93 

04-Feb-92 9BVW05 109 -2 27 1 680 14.83 4.00 -26.42 0.04 

04-Feb-92 9BVW06 93 -2.2 40 0 580 12.65 5.06 0.00 0.00 

04-Feb-92 9BVW07 96 -1.9 44 0 445 9.70 4.27 -26.90 0.00 

04-Feb-92 ANVWOO. 90 -0.9 15 9 25 0.55 0.08 -0.63 0.60 
5 

04-Feb-92 ANVW01 80 -0.3 3 1.5 4 0.09 0.00 -0.02 0.50 

) 
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II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

04-Feb-92 ANVW02 79 -0.3 40 4.9 155 3.38 1.35 -12.17 0.12 

04-Feb-92 ANVW03 76 -0.9 36 1 85 1.85 0.67 -5.40 0.03 

04-Feb-92 ASVW01 75 -0.7 15 12.4 0.65 0.10 -0.97 0.83 
30 

04-Feb-92 ASVW02 73 -8.4 48 1.9 0.00 0.00 0.00 0.04 

04-Feb-92 ASVW03 75 -1.3 24 10.5 9.81 2.36 -22.14 0.44 
450 

05-Feb-92 2ABVW01 110 -1.5 -0.5 1 520 11.34 1.70 -3.23 O.o7 
15 

05-Feb-92 2ABVW02 98 -1 -0.5 1 400 8.72 1.48 -2.82 0.06 
17 

05-Feb-92 2ABVW03 69 -1.3 -0.5 20 170 3.71 0.11 -0.21 6.67 
i 3 

05-Feb-92 2ABVW04 144 -1 -0.5 1 600 13.08 2.22 -4.45 0.06 
17 

05-Feb-92 2ABVW05 62 -0.1 25 5 64 1.40 0.35 -0.66 0.20 

05-Feb-92 3ABVW01 88 -1.4 -1 27 0 490 10.68 2.88 -6.06 0.00 

05-Feb-92 3ABVW02 88 -1.1 40 0 740 16.14 6.45 -13.55 0.00 

05-Feb-92 3ABVW03 122 -1.3 -0.5 0 1110 24.20 7.50 -17.26 0.00 
31 

05-Feb-92 3ABVW04 63 -0.1 35 0 100 2.18 0.76 -1.45 0.00 

05-Feb-92 3ABVW05 97 -1.7 36 0 940 20.50 . 7.38 -14.02 0.00 

05-Feb-92 3ABVW06 98 -1.8 50 0 320 6.98 3.49 -6.98 0.00 

05-Feb-92 4ABDW01 56 -1.2 -1 30 0 0.00 0.00 0.00 0.00 

05-Feb-92 4ABDW02 64 -1.4 43 0 390 8.50 3.66 -5.12 0.00 

05-Feb-92 4ABDW03 60 -1.1 44 0 380 8.29 3.65 -5.83 0.00 

()5-Feb-92 4ABDW04 58 -1.5 47 0 90 1.96 0.92 -1.48 0.00 

0. 
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II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

05-Feb-92 4ABDW05 72 -1.9 50 0 930 20.28 10.14 -19.27 0.00 

05-Feb-92 4AVW01 63 -0.8 4 19 45 0.98 0.04 -0.37 4.75 

05-Feb-92 4AVW02 82 -1.8 -2.5 0 343 7.48 4.34 -42.51 0.00 
58 

05-Feb-92 4AVW03 71 -0.8 -1.3 0 40 0.87 0.48 -4.46 0.00 
55 

05-Feb-92 4AVW04 63 -0.3 -0.5 0 37 0.81 0.44 -4.08 0.00 
55 

05-Feb-92 4AVW06 78 -0.7 50 1 160 3.49 1.74 -15.70 0.02 

05-Feb-92 4AVW07 89 -0.9 48 1 176 3.84 1.84 -16.40 0.02 

05-Feb-92 4AVW08 97 -0.7 30 1 105 2.29 0.69 0.00 0.03 

05-Feb-92 4AVW09 71 -0.5 29 2.5 29 0.63 0.18 -1.60 0.09 
I 

05-Feb-92 4AVW10 65 -1 45 0 29 0.63 0.28 -2.28 0.00 

05-Feb-92 4AVW11 60 -0.9 -1 51 1 24 0.52 0.27 -2.14 0.02 

05-Feb-92 4AVW12 77 -0.8 25 11 180 3.93 0.98 -7.85 0.44 

05-Feb-92 5AVW01 96 -9 -5 27 4.5 510 11.12 3.00 -30.93 0.17 

05-Feb-92 5AVW02 105 -2.6 -2 30 3 490 10.68 3.21 -32.37 0.10 

05-Feb-92 5AVW03 104 -2.2 41 0 905 19.73 8.09 -88.19 0.00 

05-Feb-92 5AVW04 103 -9 40 0 390 8.50 3.40 -30.27 0.00 

05-Feb-92 5AVW05 105 -1.3 40 0 490 10.68 4.27 -38.04 0.00 

05-Feb-92 5AVW06 105 -2.5 35 0 530 11.56 4.04 -36.40 0.00 

05-Feb-92 5AVW07 92 -3.5 40 0 420 9.16 3.66 -32.60 0.00 

05-Feb-92 5AVW08 69 -8 -6 28 6 185 4.03 1.13 -9.60 0.21 

05-Feb-92 5AVW09 79 -3.5 -2.5 0 180 3.93 1.22 -10.10 0.00 
31 
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II Date Well Gas Well CH4 02 Kurz Gas . CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

05-Feb-92 5AVW10 72 -2 36 0 202 4.40 1.59 -14.27 0.00 

05-Feb-92 5AVW11 84 -7.5 45 0 1430 31.18 14.03 -129.09 
0.00 

05-Feb-92 5AVW11.5 78 -1.7 50 0 350 7.63 3.82 -31.67 0.00 

05-Feb-92 5AVW12 64 0.4 -1 55 0 135 2.94 1.62 -13.28 0.00 

05-Feb-92 5AVW12.5 89 -3.7 46 1 420 9.16 4.21 -34.97 0.02 

05-Feb-92 5AVW13 81 -4.7 50 0 730 15.92 7.96 -78.79 0.00 

05-Feb-92 5AVW13.5 65 -0.6 -1 54 0 62 1.35 0.73 -5.69 0.00 

05-Feb-92 5AVW14 75 -6.8 50 0 68 1.48 0.74 -6.30 0.00 

05-Feb-92 6AHW01 68 -2.3 45 0 40 1.96 0.88 -9.10 0.00 

05-Feb-92 6AHW02 62 -2.2 0 21 20 0.98 0.00 0.00 0.00 
\ 
)5-Feb-92 6AHW03 66 -2.6 41 0 750 36.80 15.09 -137.29 

0.00 

05-Feb-92 6AHW04 67 -2.6 0 21 50 2.45 0.00 0.00 0.00 

05-Feb-92 6AVW01 69 -0.4 5 13 4 0.09 0.00 -0.05 2.60 

05-Feb-92 6AVW02 144 -0.3 35 1 420 9.16 3.21 -34.94 O.o3 

05-Feb-92 6AVW03 87 -2.1 30 0 420 9.16 2.75 -29.40 0.00 

05-Feb-92 6AVW04 114 -2.7 29 2 530 11.56 3.35 -37.87 0,07 

05-Feb-92 6AVW05 83 -0.7 33 3.5 180 3.93 1.30 -12.69 0.11 

05-Feb-92 6AVW06 95 -1.1 28 2.5 320 6.98 1.95 -17.78 0.09 

05-Feb-92 6AVW07 85 -2.3 40 0 370 8.07 3.23 -30.34 0.00 

05-Feb-92 6AVW08 68 -1.6 0 21 30 0.65 0.00 0.00 0.00 

05-Feb-92 6AVW09 71 -1.2 0 20 70 1.53 0.00 0.00 0.00 

05-Feb-92 6AVW10 66 -1.4 20 3 100 2.18 0.44 -3.71 0.15 

05-Feb-92 6AVW11 79 -3.1 21 0 470 10.25 2.15 -18.51 0.00 
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II Date Well Gas Well CH4 02 Kurz Gas• CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

05-Feb-92 6AVW12 68 -0.3 0 21 60 1.31 0.00 0.00 0.00 

05-Feb-92 6AVW13 69 -0.3 5 18 10 0.22 0.01 -0.09 3.60 

05-Feb-92 6AVW14 135 -1.6 16 6 330 7.20 1.15 -9.44 0.38 

05-Feb-92 6AVW15 76 -0.8 15 13 290 6.32 0.95 -7.40 0.87 

05-Feb-92 6AVW16 84 -0.9 45 0 250 5.45 2.45 -18.89 0.00 

05-Feb-92 6AVW17 78 -1.7 35 3 350 7.63 2.67 -21.90 0.09 

05-Feb-92 7ADHW05 99 -8.4 55 0 40 0.00 0.00 0.00 0.00 

05-Feb-92 7ADW01 96 0.8 -1 50 0 0.00 0.00 0.00 0.00 

05-Feb-92 7ADW02 86 -9 55 0 0.1 0.00 0.00 -0.02 0.00 

05-Feb-92 7ADW03 82 -9.3 56 0 480 23.55 13.19 -122.65 
0.00 

b5-Feb-92 7ADW04 104 -7.7 46 0 1010 49.55 22.79 -225.67 
0.00 

05-Feb-92 7ADW06 97 -2.1 46 0 370 18.15 8.35 -81.83 0.00 

05-Feb-92 7ADW07 104 -2.2 50 0 530 26.00 13.00 -109.21 
0.00 

05-Feb-92 7ADW08 90 -1.6 50 0 370 18.15 9.08 -72.61 0.00 

05-Feb-92 7AHW01 64 -9.2 45 0 3910 341.04 153.47 0.00 
-1,580.7 

2 

05-Feb-92 7AHW02 65 -3.3 0 21 30 2.62 0.00 0.00 0.00 

05-Feb-92 7AHW03 69 -6 35 1 2940 256.43 89.75 -906.49 
0.03 

05-Feb-92 7AHW04 60 -3.2 0 21 40 3.49 0.00 0.00 0.00 

05-Feb-92 7AHW05 65 -7.8 0 21 30 2.62 0.00 0.00 0.00 

05-Feb-92 IT1V01 56 -0.6 0 20 0.00 0.00 0.00 0.00 

) 
Revision: September 19, 1991 LC-047 



II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
' ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio. 

(F) Pressure (ft/min) Rate Rate Flow ("R" . 
("W.C.) (elm) (cfm) Rate Value) 
I A I A Ratio 

05-Feb-92 IT1V02 67 -1.9 23 8 52 1.13 0.26 -0.50 0.35 

05-Feb-92 IT1V03 61 -1.9 39 0 68 1.48 0.58 -1.10 0.00 

06-Feb-92 1ABHW01 51 -2 -1 26 7 700 34.34 8.93 -17.86 0.27 

06-Feb-92 1ABHW02 58 -2 37 0.5 30 1.47 0.54 -1.09 0.01 

06-Feb-92 1ABHW03 52 -0.6 51 0 30 1.47 0.75 -1.50 0.00 

06-Feb-92 1ABHW04 79 -1.2 46 0 3840 188.40 86.66 -216.66 0.00 

06-Feb-92 1ABHW05 60 -2 35 0 40 1.96 0.69 -1.37 0.00 

06-Feb-92 1ABHW06 83 -2.2 35 0 2400 117.75 41.21 -90.67 0.00 

06-Feb-92 1ABHW07 75 -1 39 0 720 35.33 13.78 -31.69 0.00 

06-Feb-92 1ABHW08 51 -2.1 -1.5 5 60 2.94 1.03 -2.16 0.14 
35 

\ 
06-Feb-92 1ABHW09 67 -2.1 31 2 180 8.83 2.74 -6.02 0.06 

06-Feb-92 1ABHW10 68 -2.2 30 0 70 3.43 1.03 -2.27 0.00 

06-Feb-92 1ABHW11 69 -2.1 30 0 120 5.89 1.77 -3.71 0.00 

06-Feb-92 2ABHW04 61 -2.1 26 0 2740 0.00 0.00 0.00 0.00 

06-Feb-92 IT2D01 76 -1.8 51 0 720 15.70 8.01 -16.01 0.00 

06-Feb-92 IT2D02 53 -2 -2.5 0 30 0.65 0.33 -0.67 0.00 
51 

06-Feb-92 IT2D03 71 -2 50 0 60 1.31 0.65 -1.31 0.00 

06-Feb-92 IT2D04 70 -2.1 50 0 30 0.65 0.33 -0.72 0.00 

06-Feb-92 IT2D05 90 -1 49 0 310 6.76 3.31 -6.96 0.00 

06-Feb-92 IT2V01 61 -2.1 -0.5 17 790 17.23 1.72 -3.62 1.70 
10 

06-Feb-92 IT2V02 63 -0.9 -1.5 0 30 0.65 0.37 -0.73 0.00 
56 

) 
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II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ra:tio 
(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

06-Feb-92 IT2V03 79 -0.5 50 0 150 3.27 1.64 -3.27 0.00 

06-Feb-92 IT2V04 102 -1 52 0 160 3.49 1.81 -3.63 0.00 

06-Feb-92 IT2V05 58 -1.2 50 0 30 0.65 0.33 -0.65 0.00 

06-Feb-92 IT2V06 115 -0.6 51 0 70 1.53 0.78 -1.71 0.00 

06-Feb-92 IT2V07 74 -2.1 50 0 120 2.62 1.31 -2.88 0.00 

06-Feb-92 IT2V08 70 -1.9 49 0 30 0.65 0.32 -0.71 0.00 

06-Feb-92 IT2V09 78 -0.2 48 0 190 4.14 1.99 -4.18 0.00 

06-Feb-92 IT2V10 107 -2.1 34 0 680 14.83 5.04 -10.59 0.00 

06-Feb-92 IT2Vll 112 -1.1 30 2 310 6.76 2.03 -4.66 O.o7 

06-Feb-92 IT2V12 56 -0.8 0 20 50 1.09 0.00 0.00 0.00 

,p6-Feb-92 IT2V13 52 -0.7 20 1 20 0.44 0.09 -0.20 0.05 
! 
06-Feb-92 IT3D01 74 -1.3 45 0 120 2.62 1.18 -4.24 0.00 

06-Feb-92 IT3V01 69 -2.2 30 0 110 2.40 0.72 -3.38 0.00 

06-Feb-92 IT3V02 65 -3 40 0 30 0.65 0.26 -1.15 0.00 

06-Feb-92 IT3V03 55 -0.2 19 10 0 0.00 0.00 0.00 0.53 

06-Feb-92 IT3V04 54 0.6 -1.3 1 20 0.44 0.20 -0.80 0.02 
' 45 

06-Feb-92 IT3V05 55 0.5 -1.3 0 20 0.44 0.20 -0.79 0.00 
45 

06-Feb-92 IT3V06 52 -1.2 -0.9 3 20 0.44 0.15 -0.55 0.09 
35 

06-Feb-92 IT3V07 82 -1 40 0 90 1.96 0.79 -2.90 0.00 

06-Feb-92 IT3V08 66 -2 45 0 3000 65.42 29.44 -105.98 
0.00 

06-Feb-92 IT3V09 88 0.2 -0.9 0 440 9.59 4.32 -15.54 0.00 
45 
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II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

06-Feb-92 IT3V10 76 -0.8 46 0 390 8.50 3.91 -14.47 0.00 

06-Feb-92 IT4D01 67 -1 40 0 660 14.39 5.76 -16.12 0.00 

06-Feb-92 IT4D02 64 -2.6 40 0 30 0.65 0.26 -0.71 0.00 

06-Feb-92 IT4V01 53 -0.5 14 0 30 0.65 0.09 -0.26 0.00 

06-Feb-92 IT4V02 61 -1 33 0 50 1.09 0.36 -1.01 0.00 

06-Feb-92 IT4V03 71 -2.4 40 0 210 4.58 1.83 -4.95 0.00 

06-Feb-92 IT4V04 61 -2.4 39 0 40 0.87 0.34 -0.92 0.00 

06-Feb-92 IT5D01 89 -2.1 -1 10 6 470 10.25 1.02 -2.87 0.60 

06-Feb-92 IT5V01 52 -0.1 20 0 10 0.22 0.04 -0.13 0.00 

06-Feb-92 IT5V02 54 -0.3 30 0 90 1.96 0.59 -1.59 0.00 

,06-Feb-92 IT5V03 80 -1.3 40 0 270 5.89 2.36 -6.36 0.00 
' 
18-Feb-92 1BVW01 55 -4 5 6 40 0.87 0.04 -0.03 1.20 

18-Feb-92 1BVW02 58 -2.6 -2 30 8 410 8.94 2.68 -21.99 0.27 

18-Feb-92 1BVW03 73 -2.5 -2 27 5 260 5.67 1.53 -11.33 0.19 

18-Feb-92 1BVW04 61 -0.02 0 10 20 0.44 0.00 0.00 0.00 

18-Feb-92 2ABHW01 70 -2 40 0 2390 117.26 46.90 -309.57 
0.00 

18-Feb-92 2ABHW02 69 -6 40 0 800 39.25 15.70 -106.76 
0.00 

18-Feb-92 2ABHW03 68 -1 39 0 430 21.10 8.23 -54.30 0.00 

18-Feb-92 2BVW01 60 -7.6 15 11 40 0.87 0.13 -1.05 0.73 

18-Feb-92 2BVW02 98 -5.8 -4 30 3 250 5.45 1.64 -12.76 0.10 

18-Feb-92 2BVW03 65 -1.5 50 0 30 0.65 0.33 -2.42 0.00 

18-Feb-92 2BVW04 88 -4 40 0 125 2.73 1.09 -8.40 0.00 
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II Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow To CH4 Ratio 
(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

18-Feb-92 2BVW05 68 -2.3 -2 30 3 70 1.53 0.46 -3.30 0.10 

18-Feb-92 3BVW01 72 -5.6 35 1 550 11.99 4.20 -37.78 O.o3 

18-Feb-92 3BVW02 74 -6 37 0 1520 33.14 12.26 -103.01 
0.00 

18-Feb-92 3BVW03 70 -4.4 47 0 240 5.233333 2.45966 -19.6773 0 
7 

18-Feb-92 3BVW04 89 -2.5 47 0 710 15.48194 7.27651 -61.1227 0 
4 

18-Feb-92 3BVW05 85 -1.9 47 0 430 9.376389 4.40690 -38.3401 0 
3 

18-Feb-92 3BVW06 73 -1.6 45 0 130 2.834722 1.27562 -10.205 
5 0 

··18-Feb-92 3BVW07 62 -1.6 -1 5 15 30 0.654167 0.03270 -0.25513 3 
8 

18-Feb-92 3BVW08 67 -7.7 36 3 60 1.308333 0.471 -3.6738 
0.083333 

18-Feb-92 4BBW01 97 -8 48 0 980 21.36944 4.27388 -34.1911 0.45 
9 

18-Feb-92 4BDW02 112 -5.3 35 1 1060 23.11389 8.08986 -72.808~ 0.028571 
1 

18-Feb-92 4BDW03 89 -5.5 45 1 640 13.95556 6.28 -47.1 0.022222 

18-Feb-92 4BVW01 65 -0.9 0 21 20 0.436111 0 0 0 

18-Feb-92 4BVW02 75 -2.4 40 0 40 0.872222 0.34888 -2.9655l 0 
9 

18-Feb-92 4BVW03 66 -2.3 -0.5 20 30 0.654167 0 0 0 

0 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

18-Feb-92 4BVW04 88 -5.3 46 2 560 12.21111 5.6171 1-44.9365 0.043478 
1 

18-Feb-92 4BVW05 90 -6.3 45 0 540 11.775 5.29875 -45.5693 0 

18-Feb-92 4BVW06 72 -3.3 40 0 150 3.270833 1.30833 -10.3358 0 
3 

18-Feb-92 4BVW07 67 -0.9 0 20 20 0.436111 0 0 0 

18-Feb-92 4BVW08 67 -2.8 -2 19 11 120 2.616667 0.49716 -3.72875 0.578947 
7 

18-Feb-92 4BVW08.5 99 -4.5 40 2 12000 261.6667 104.666 -680.333 0.05 
7 

18-Feb-92 4BVW09 66 -6.3 -5 27 30 30 0.654167 0.17662 -1.32469 1.111111 
5 

18-Feb-92 5BDW01 105 -7.7 45 0 980 21.36944 9.61625 -75.0068 0 

18-Feb-92 5BVW01 90 -8.1 40 0 2680 58.43889 23.3755 -203.367 0 
6 

18-Feb-92 5BVW02 94 -5.8 40 2 1670 36.41528 14.5661 -129.63~ 0.05 
1 

18-Feb-92 5BVW03 102 -3.5 38 0 990 21.5875 -70.548 
8.20325 0 

18-Feb-92 5BVW04 113 -4.4 38 0 1270 27.69306 10.5233 -97.8673 0 
6 

18-Feb-92 5BVW05 118 -3 -1 14 2 1040 22.67778 3.17488 -31.113S 0.142857 
9 

18-Feb-92 5BVW06 102 -3.3 -2.5 4 990 21.5875 -47.1471 0.153846 

26 5.61275 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

18-Feb-92 5BVW07 82 -1.8 -1 32 4 410 8.940278 2.86088 -22.601 
9 0.125 

18-Feb-92 5BVW08 108 -3.3 35 0 1020 22.24167 7.78458 -61.4982 0 
3 

18-Feb-92 5BVW09 101 -2.6 41 0 980 21.36944 8.76147 -75.348~ 0 
2 

18-Feb-92 5BVW10 91 -2.1 37 1 1030 22.45972 8.31009 -61.494" 0.027027 
7 

18-Feb-92 6BDW01 69 -7.7 40 0 250 5.451389 2.18055 -16.5722 0 
6 

18-Feb-92 6BHW01 71 -5.7 45 0 12000 1046.667 471 -4474.5 
0 

18-Feb-92 6BHW02 66 -3.9 40 0 410 35.76111 14.3044 -114.436 0 
4 

18-Feb-92 6BHW03 68 -5.5 43 0 3600 314 135.02 0 
-1188.18 

18-Feb-92 6BHW04 66 -5.5 35 0 2145 187.0917 65.482C -523.857 0 
8 

18-Feb-92 6BHW05 70 -3.8 -3.1 21 30 2.616667 0 0 0 

0 

18-Feb-92 6BHW06 67 -3.6 -2.8 21 25 2.180556 0 0 0 

0 

18-Feb-92 6BVW01 89 -4.7 -3.5 0 1170 25.5125 -71.8432 0 

32 8.164 

18-Feb-92 6BVW02 74 -3 -2.5 0 70 1.526389 0.51897 -4.15m 0 

34 2 

18-Feb-92 6BVW03 71 -1.7 39 0 60 1.308333 0.51025 -3.92893 0 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow To CH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

18-Feb-92 6BVW04 97 -4.9 -3.5 0 930 20.27917 3.65025 -29.202 
18 0 

18-Feb-92 6BVW05 72 -2.5 -2 31 0 140 3.052778 0.94636 -7.09771 0 
1 

18-Feb-92 6BVW06 65 -1.4 -0.15 0 20 30 0.654167 0 0 0 

18-Feb-92 6BVW07 82 -1.6 -1 30 0 410 8.940278 2.68208 -19.5792 0 
3 

18-Feb-92 6BVW08 74 -0.7 0 20 80 1.744444 0 0 0 

18-Feb-92 6BVW09 72 -0.5 11 14 70 1.526389 0.16790 -1.17532 1.272727 
3 

18-Feb-92 6BVW10 67 -0.5 0 20 70 1.526389 0 0 0 

18-Feb-92 6BVW11 70 -1 10 16 110 2.398611 0.23986 -1.67903 1.6 
1 

18-Feb-92 6BVW11.5 85 -1.8 30 0 750 0 

18-Feb-92 6BVW12 69 -0.5 0 20 30 0.654167 0 0 0 

18-Feb-92 6BVW12.5 70 -2.8 35 0 850 18.53472 6.48715 -47.3562 0 
3 

18-Feb-92 6BVW13 81 -1.3 -0.5 20 155 3.379861 0 0 0 
0 

18-Feb-92 6BVW13.2 67 -1 29 3 160 3.488889 1.01177 -7.18362 0.103448 
8 

18-Feb-92 6BVW13.5 97 -2.6 -2 34 0 850 18.53472 6.30180 -45.373 
6 0 

18-Feb-92 6BVW14 73 -2.2 -1.5 0 575 12.53819 3.88684 -27.9853 0 
31 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

18-Feb-9 2 6BVW14.5 75 -3.5 39 0 1430 31.18194 12.1609 -87.5589 0 
6 

18-Feb-92 6BVW15 63 -1.8 -1 0 10 80 1.744444 0 0 0 

18-Feb-92 6BVW15.5 75 -4 41 0 1330 29.00139 11.8905 -83.234 
7 0 

18-Feb-92 6BVW16 70 -1 41 25 130 2.834722 1.16223 -7.7869~ 0.609756 
6 

18-Feb-92 6BVW16.5 82 -1.4 43 0 750 16.35417 7.03229 -47.8196 0 
2 

18-Feb-92 6BVW17 72 -0.5 8 16 180 3.925 0.314 -2.1038 
2 

18-Feb-92 7BDW01 99 -9 39 0 5000 245.3125 95.6718 -535.763 0 
8 

18-Feb-92 7BDW02 102 -6.4 40 0 410 20.11563 8.04625 -64.37 0 

18-Feb-92 7BDW03 105 -5 38 0 1650 80.95313 30.7621 -246.098 0 
9 

18-Feb-92 7BHW01 69 -3.2 0 21 30 2.616667 0 0 0 

18-Feb-92 7BHW02 66 -3 22 0 510 44.48333 9.78633 -80.2475 0 
3 

18-Feb-92 7BVW01 66 -1.4 -0.1 21 35 0.763194 0 0 0 

0 

18-Feb-92 7BVW02 77 -2 43 0 250 5.451389 2.34409 -18.0495 0 
7 

18-Feb-92 7BVW03 77 -1.4 41 0 190 4.143056 1.69865 -12.909~ 0 
3 
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( Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

18-Feb-92 7BVW04 112 -2.4 -1.5 0 930 20.27917 5.47537 -42.7079 0 
27 5 

18-Feb-92 7BVW05 67 -1.3 -1.1 0 220 4.797222 1.24727 -8.73094 0 
26 8 

18-Feb-92 7BVW06 68 -0.5 7 20 50 1.090278 0.07631 -0.51897 2.857143 
9 

18-Feb-92 7BVW07 90 -3.5 -2.9 0 1880 40.99444 11.8883 -92.7294 0 
29 9 

18-Feb-92 8BHW01 66 -2.6 0 21 25 1.226563 0 0 0 

18-Feb-92 8BHW02 63 -2.5 -2.2 21 26 1.275625 0 0 0 
0 

18-Feb-92 8BHW03 66 -0.4 0 21 140 12.21111 0 0 0 

18-Feb-92 8BVW01 69 -0.5 0 21 22 0.479722 0 0 0 

18-Feb-92 8BVW02 66 -1.1 0 21 165 3.597917 0 0 0 

18-Feb-92 8BVW03 70 -1 45 0 460 10.03056 4.51375 -31.5963 0 

18-Feb-92 8BVW04 71 -0.5 46 0 2080 45.35556 20.8635 -150.218 0 
6 

18-Feb-92 8BVW05 77 -2.2 39 0 2000 43.61111 17.0083 -149.673 0 
3 

18-Feb-92 8BVW06 84 -4 41 0 2350 51.24306 21.0096 -138.664 0 
5 

18-Feb-92 8BVW07 82 -4 44 0 2050 44.70139 19.6686 -137.68 
1 0 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

18-Feb-92 8BVW08 83 -4 46 0 1750 38.15972 17.553 4-112.34::; 0 
7 

18-Feb-92 8BVW09 82 -6 45 0 3350 73.04861 32.8718 -197.231 0 
8 

18-Feb-92 9BDW01 108 -5.2 45 0 1125 24.53125 11.0390 -81.6891 0 
6 

18-Feb-92 9BDW02 100 -1.2 45 0 450 22.07813 9.93515 -69.5461 0 
6 

18-Feb-92 9BDW03 74 -1.2 43 0 135 6.623438 2.84807 -19.366S 0 
8 

18-Feb-92 9BDW04 97 -3.4 44 0 870 42.68438 18.7811 -154.005 0 
3 

18-Feb-92 9BDW05 92 -6.8 45 0 340 16.68125 7.50656 -51.0446 0 
3 

18-Feb-92 9BDW06 99 -5 45 0 5000 245.3125 110.39C -827.93 
6 0 

18-Feb-92 9BDW07 99 -0.6 46 0 2200 47.97222 22.0672 -132.403 0 
2 

18-Feb-92 9BDW08 90 -0.6 45 0 1700 37.06944 16.6812 -116.76S 0 
5 

18-Feb-92 9BVW00.5 62 -1 -0.6 8 100 2.180556 0.10902 -0.7631S 1.6 
5 8 

18-Feb-92 9BVW01 63 -1.2 -1 0 19 26 0.566944 0 0 0 

18-Feb-92 9BVW02 63 -1.4 -1 7 18 38 0.828611 0.05800 -0.39442 2.571429 
3 

18-Feb-92 9BVW03 93 -2.2 35 0 650 14.17361 4.96076 -35.7175 0 
4 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

18-Feb-92 9BVW04 97 -6.8 -4 28 2 1200 26.16667 7.32666 -49.8213 0.071429 
7 

18-Feb-92 9BVW05 106 -2 -1.5 0 850 18.53472 5.56041 -37.8108 0 
30 7 

18-Feb-92 9BVW06 83 -0.6 42 0 150 3.270833 1.37375 0 

18-Feb-92 9BVW07 91 -1.2 45 0 260 5.669444 2.55125 -15.8m 0 

18-Feb-92 BVW01 59 -7 -5 32 8 310 6.759722 2.16311 -15.790~ 0.25 
1 

18-Feb-92 BVW02 69 -6 48 0 840 18.31667 8.792 -70.336 
0 

18-Feb-92 BVW03 93 -5.5 40 1 0.025 

18-Feb-92 BVW04 87 -6.4 40 1 2100 45.79167 18.3166 -146.533 0.025 
7 

19-Feb-92 2AAW01 79 -6.6 10 4 20 0.436111 0.04361 -0.3750f 0.4 
1 

19-Feb-92 2AAW02 76 -0.4 2 9 20 0.436111 0.00872 4.5 
2 

19-Feb-92 2AAW03 91 -1.8 18 8 160 3.488889 0.628 -5.4008 
0.444444 

19-Feb-92 2AAW04 87 -0.1 36 1 40 0.872222 0.314 -2.7004 
0.027778 

19-Feb-92 2AAW05 89 -0.7 2 10 30 0.654167 0.01308 -0.11383 5 
3 

19-Feb-92 2AAW06 69 -0.1 0 21 20 0.436111 0 0 0 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 
(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

19-Feb-92 2AAW07 67 0 20 20 0.436111 0 0 0 

19-Feb-92 2AAW08 89 -0.4 45 0 290 6.323611 2.84562 -24.4724 0 
5 

19-Feb-92 2AAW09 113 -3.5 44 0.5 870 18.97083 8.34716 -30.8845 0.011364 
7 

19-Feb-92 2ADW01 111 -8.1 47 0 12000 261.6667 122.983 -1082.25 0 
3 

19-Feb-92 2ADW02 126 -4.2 54 0 760 16.57222 8.949 -76.9614 0 

19-Feb-92 2AVW01 74 -8 7 5 70 1.526389 0.10684 -0.9082 
7 0.714286 

19-Feb-92 2AVW02 72 -0.4 42 0 150 3.270833 1.37375 -11.8143 0 

19-Feb-92 2AVW03 73 -1.8 0 19 80 1.744444 0 0 0 

19-Feb-92 2AVW04 119 -4.6 42 0 0 

19-Feb-92 2AVW05 71 -7.9 2 16 40 0.872222 0.01744 -0.14828 8 
4 

19-Feb-92 2AVW06 69 -6.6 2 18 110 2.398611 0.04797 -0.40297 9 
2 

19-Feb-92 2AVW07 77 -0.2 0 20 20 0.436111 0 0 

19-Feb-92 2AVW07.5 114 -3.4 59 1 0.016949 

20-Feb-92 2AAW10 104 -3.6 28 2.5 870 18.97083 5.31183 -19.6538 0.089286 
3 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 
(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

20-Feb-92 2AAW11 103 -3.6 18 1 870 18.97083 3.41475 -12.634~ 0.055556 

20-Feb-92 2AAW12 95 -3.4 25 2 870 18.97083 4.74270 -17.548 
8 0.08 

20-Feb-92 2AAW13 74 -2.7 4 18 870 18.97083 0.75883 -2.80768 4.5 
3 

20-Feb-92 2AAW14 96 -5.6 28 3 0.107143 

20-Feb-92 2AAW15 66 -2.3 8.5 11 1.294118 

20-Feb-92 2AAW16 68 -1.5 39 0 0 0 0 0 0 

20-Feb-92 2AAW17 77 -0.5 22 1 160 3.488889 0.76755 -6.5242 .. 0.045455 
6 

20-Feb-92 2AAW18 73 -0.3 35 0 130 2.834722 0.99215 -8.63173 0 
3 

20-Feb-92 2AAW19 74 -0.4 0 20 440 9.594444 0 0 0 

20-Feb-92 2AAW20 94 -1.3 39 0 870 18.97083 7.39862 -59.9289 0 
5 

20-Feb-92 2AAW21 87 -0.6 22 0 870 18.97083 4.17358 -33.388" 0 
3 

20-Feb-92 2AAW22 72 -0.2 0 18 870 18.97083 0 0 0 

20-Feb-92 2AVW08 73 -0.7 46 0 130 2.834722 1.30397 -10.9534 0 
2 

20-Feb-92 2AVW09 66 -0.7 0 20 190 4.143056 0 0 0 

20-Feb-92 2AVW10 61 -4.5 25 5 11700 255.125 63.7812 -554.89~ 0.2 
5 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow To CH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (ctin) Rate Value) 
I A I A Ratio 

20-Feb-92 3ADW01 106 -5.5 48 1 15300 333.625 160.14 
-1601.4 0.020833 

20-Feb-92 3ADW02 116 -5.1 48 1 0.020833 

20-Feb-92 3AVW01 90 -5 40 3 0.075 

20-Feb-92 3AVW02 100 -3.1 44 0.5 0.011364 

20-Feb-92 3AVW03 104 -1.7 46 1 0.021739 

20-Feb-92 3AVW04 111 -2.9 40 1 0.025 

20-Feb-92 3AVW05 94 -7.4 24 8 850 18.53472 4.44833 -39.1453 0.333333 
3 

20-Feb-92 3AVW06 96 -7.6 22 1 29 0.632361 0.13911 0 0.045455 
9 

20-Feb-92 3AVW07 87 -7.6 26 6 330 7.195833 1.87091 -16.0899 0.230769 
7 

20-Feb-92 3AVW07.5 113 -4.6 34 1.5 1420 30.96389 10.5277 -105.277 0.044118 
2 

20-Feb-92 3AVW08 108 -7.5 32 4 730 15.91806 5.09377 -43.2971 0.125 
8 

20-Feb-92 3AVW09 124 -3.5 32 2 2920 63.67222 20.3751 -175.226 0.0625 
1 

20-Feb-92 3AVW10 98 -3.8 36 2.5 0.069444 

20-Feb-92 3AVW10.5 118 -1.6 41 1 820 17.88056 7.33102 0.02439 
8 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow To CH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

20-Feb-92 3AVW11 64 -1.6 5 13 30 0.654167 0.03270 -0.2812S 2.6 
8 

21-Feb-92 4AVW01 64 -5.9 19 9 30 0.654167 0.12429 -1.18077 0.473684 
2 

21-Feb-92 4AVW02 81 -1.8 44 0.5 480 10.46667 4.60533 -46.0533 0.011364 
3 

21-Feb-92 4AVW03 72 -0.8 44 0 70 1.526389 0.67161 -6.3131~ 0 
1 

21-Feb-92 4AVW04 64 -0.2 44 0 30 0.654167 0.28783 -2.67685 0 
3 

21-Feb-92 4AVW06 76 -0.6 40 3 110 2.398611 0.95944 -8.73094 O.o75 
4 

21-Feb-92 4AVW07 83 -0.8 38 1 70 1.526389 0.58002 -5.27825 0.026316 
8 

21-Feb-92 4AVW08 85 -0.7 25 1 170 3.706944 0.92673 0.04 
6 

21-Feb-92 4AVW09 60 -1 3 18 37 0.806806 0.02420 -0.2323~ 6 
4 

21-Feb-92 4AVW10 57 -0.5 39 0 13 0.283472 0.11055 0 
4 

21-Feb-92 4AVW11 61 -2.4 34 2.5 91 1.984306 0.67466 -6.00451 0.073529 
4 

21-Feb-92 4AVW12 77 -3.4 34 2 670 14.60972 4.9673C -44.209 
6 0.058824 

21-Feb-92 5AVW01 94 -1.6 24 4 820 17.88056 4.29133 -47.2041 0.166667 
3 

21-Feb-92 5AVW02 106 -3.1 36 1.5 3310 72.17639 25.9835 -270.221 0.041667 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 
(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

21-Feb-92 5AVW03 103 -2.6 44 1.5 1010 22.02361 9.69038 -108.532 0.034091 
9 

21-Feb-92 5AVW04 100 -1.2 44 0 370 8.068056 3.54994 -32.6595 0 
4 

21-Feb-92 . 5AVW05 105 -1.6 44 1 642 13.99917 6.15963 -56.6686 0.022727 
3 

21-Feb-92 5AVW06 92 -2.2 38 2 910 19.84306 7.54036 -72.3875 0.052632 
1 

21-Feb-92 5AVW07 95 -3.5 40 1 350 7.631944 3.05277 -28.085~ 0.025 
8 

21-Feb-92 5AVW08 81 -1.1 44 0 167 3.641528 1.60227 -14.7409 0 
2 

21-Feb-92 5AVW09 79 -3.7 36 2 213 4.644583 1.67205 -14.881~ 0.055556 

21-Feb-92 5AVW10 75 -2.6 30 1.5 290 6.323611 1.89708 -18.212 
3 0.05 

21-Feb-92 5AVW11 85 -8.5 22 8 1782 38.8575 -88.0511 0.363636 
8.54865 

21-Feb-92 5AVW11.5 79 -3.2 36 3.5 390 8.504167 3.0615 
-28.472 0.097222 

21-Feb-92 5AVW12 82 -3.3 40 2 580 12.64722 5.05888 -57.165~ 0.05 
9 

21-Feb-92 5AVW12.5 88 -5.3 32 4.5 673 14.67514 4.69604 -43.6732 0.140625 
4 

21-Feb-92 5AVW13 81 -5.7 32 4 690 15.04583 4.81466 -51.0355 0.125 
7 

21-Feb-92 5AVW13.5 68 -1.5 44 1.5 80 1.744444 0.76755 -6.67773 0.034091 
6 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH 4 ·Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

21-Feb-92 5AVW14 73 -7.8 30 6 660 14.39167 4.3175 0.2 
-40.1528 

21-Feb-92 6AHW01 65 -2.8 41 2.5 5130 251.6906 103.193 -1114.49 0.060976 
2 

21-Feb-92 6AHW02 66 -2.8 0 20 90 4.415625 0 0 0 

21-Feb-92 6AHW03 68 -3.2 44 2 10.8 0.529875 0.23314 -2.28482 0.045455 
5 

21-Feb-92 6AHW04 74 -3.2 0 20 0 0 0 0 0 

21-Feb-92 6AVW01 72 -0.8 0 19 14 0.305278 0 0 0 

21-Feb-92 6AVW02 130 -1 18 5.5 400 8.722222 1.57 -6.751 0.305556 

21-Feb-92 6AVW03 89 -2.8 26 1.5 400 8.722222 2.267T -26.7598 0.057692 
8 

21-Feb-92 6AVW04 112 -3.2 28 3.5 490 10.68472 2.99172 -35.0032 0.125 
2 

21-Feb-92 6AVW05 84 -1.2 40 1 150 3.270833 1.30833 -13.475~ 0.025 
3 

21-Feb-92 6AVW06 92 -1.7 38 2 380 8.286111 3.14872 -32.4318 0.052632 
. 2 

21-Feb-92 6AVW07 82 -3.1 44 2 250 5.451389 2.39861 -23.9861 0.045455 
1 

21-Feb-92 6AVW08 70 -2.2 0 21 60 1.308333 0 0 0 

21-Feb-92 6AVW09 72 -1.7 16 9.5 60 1.308333 0.20933 -1.98867 0.59375 
3 

j 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

21-Feb-92 6AVW10 67 -1.9 39 1 60 1.308333 0.51025 -4.6432~ 0.025641 

21-Feb-92 6AVW11 78 -3.6 18 2.5 350 7.631944 1.37375 -12.6385 0.138889 

21-Feb-92 6AVW12 69 -0.7 0 20 32 0.697778 0 0 0 

21-Feb-92 6AVW13 74 -0.8 10 15 0 0 0 0 1.5 

21-Feb-92 6AVW14 135 -2.7 15 5 52 1.133889 0.17008 -1.5137~ 0.333333 
3 

21-Feb-92 6AVW15 86 -2.4 26 5 190 4.143056 1.07719 -9.04843 0.192308 
4 

21-Feb-92 6AVW16 87 -1.5 38 1 280 6.105556 2.32011 -19.256S 0.026316 
1 

21-Feb-92 6AVW17 81 -2.4 29 4 330 7.195833 2.08679 -18.1551 0.137931 
2 

24-Feb-92 1ABHW01 66 -2.7 36 0 3020 148.1688 53.340"' -144.02 
5 0 

24-Feb-92 1ABHW02 78 -2.6 42 0 120 5.8875 2.47275 -6.42915 0 

24-Feb-92 1ABHW03 75 -2.6 35 0 710 34.83438 12.192( -31.6993 0 
3 

24-Feb-92 1ABHW04 80 -1.9 40 0 3150 154.5469 61.8187 -191.638 0 
5 

24-Feb-92 1ABHW05 71 -2.7 -2 34 0 190 9.321875 3.16943 -8.55748 0 
8 

24-Feb-92 1ABHW06 83 -2.7 -2 32 0 274 13.44313 4.3018 0 
-11.6149 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (fl/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

24-Feb-92 1ABHW07 79 -1.6 35 0 1950 95.67188 33.4851 -97.107 
6 0 

24-Feb-92 1ABHW08 74 -2.7 40 0 40 1.9625 0.785 -2.1195 
0 

24-Feb-92 1ABHW09 75 -2.6 -2 28 0 280 13.7375 0 
3.8465 -10.000< 

24-Feb-92 1ABHW10 73 -2.6 -2 25 0 390 19.13438 4.78359 -12.4373 0 
4 

24-Feb-92 1ABHW11 75 -2.5 -2 25 0 380 18.64375 4.66093 -12.1184 0 
8 

24-Feb-92 1AVW01 72 -0.1 0 16 13 0.283472 0 0 0 

24-Feb-92 1AVW02 78 -2.6 42 0 700 15.26389 6.41083 -58.979~ 0 
3 

24-Feb-92 1AVW03 62 -8.5 8 16 11 0.239861 0.01918 -0.1688l 2 
9 

24-Feb-92 1AVW04 76 -0.7 50 0 300 6.541667 3.27083 -28.7833 0 
3 

24-Feb-92 2BVW01 96 -0.7 20 0 350 7.631944 1.52638 -3.8159- 0 
9 

24-Feb-92 2BVW02 96 -0.9 8 0 220 4.797222 0.38377 -0.95944 0 
8 

24-Feb-92 2BVW03 102 -2.2 36 0 340 7.413889 2.669 -6.6725 
0 

24-Feb-92 2BVW04 133 -1.4 -1 18 0 400 8.722222 1.57 -3.768 0 

24-Feb-92 2BVW05 80 -2.5 38 0 330 7.195833 2.73441 -6.83604 0 
7 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

24-Feb-92 3ABVW01 87 -2.2 -1.5 0 400 8.722222 2.26777 -6.3497~ 0 
26 8 

24-Feb-92 3ABVW02 97 -1.9 35 0 420 9.158333 3.20541 -8.33408 0 
7 

24-Feb-92 3ABVW03 112 -2 -1.5 0 680 14.82778 3.41038 -9.20805 0 
23 9 

24-Feb-92 3ABVW04 80 -1.2 35 0 240 5.233333 1.83166 -4.9455 0 
7 

24-Feb-92 3ABVW05 98 -2.4 38 0 1150 25.07639 9.52902 -28.5871 0 
8 

24-Feb-92 3ABVW06 97 -2.5 48 0 380 8.286111 3.97733 -11.1365 0 
3 

24-Feb-92 4ABDW01 77 -0.1 11 12 1.090909 

24-Feb-92 4ABDW02 89 -1.7 43 0 370 8.068056 3.46926 -6.2446E 0 
4 

24-Feb-92 4ABDW03 90 -1.7 45 0 360 7.85 3.5325 0 
-7.065 

24-Feb-92 4ABDW04 78 -2 47 1 60 1.308333 0.61491 -1.22983 0.021277 
7 

24-Feb-92 4ABDW05 99 -1.8 40 0 630 13.7375 -11.5395 0 
5.495 

24-Feb-92 6AHW01 75 -3.1 50 0 460 22.56875 11.2843 -120.743 0 
8 

24-Feb-92 6AHW02 75 -3 0 21 30 1.471875 0 0 0 

24-Feb-92 6AHW03 73 -4 48 0 970 47.59063 22.8435 -221.582 0 

24-Feb-92 6AHW04 74 -3.5 0 21 40 1.9625 0 0 0 

) 
Revision: September 19, 1991 LC-tl47 



Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

24-Feb-92 6AVW01 76 -0.7 0 18 60 1.308333 0 0 0 

24-Feb-92 6AVW02 127 -1.2 -0.6 6 320 6.977778 1.0466 6-11.8273 0.4 

15 7 

24-Feb-92 6AVW03 88 -3 -2.5 0 800 17.44444 4.71 -52.752 
27 0 

24-Feb-92 6AVW04 117 -3.5 -3 30 1 600 13.08333 3.925 -45.1375 0.033333 

24-Feb-92 6AVW05 85 -1.7 36 2 270 5.8875 2.1195 0.055556 
-21.830S 

24-Feb-92 6AVW06 90 -3.8 -3 34 2.5 340 7.413889 2.52072 -25.4593 0.073529 
2 

24-Feb-92 6AVW07 81 -4 45 0 300 6.541667 2.94375 -29.4375 0 

24-Feb-92 6AVW08 77 -2.6 -1.5 19 27 0.58875 -0.1695f 6.333333 

3 0.01766 
3 

24-Feb-92 6AVW09 73 -2.2 -1.4 9 85 1.853472 0.2780~ -2.6134 
15 1 0.6 

24-Feb-92 6AVW10 73 -2 -1.5 0 90 1.9625 0.58875 -5.23988 0 

30 

24-Feb-92 6AVW11 78 -3.8 -3 20 0 280 6.105556 1.22111 -11.1121 0 
1 

24-Feb-92 6AVW12 72 -0.5 0 21 40 0.872222 0 0 0 

24-Feb-92 6AVW13 74 -1 -0.5 6 20 0.436111 0.15263 -1.31269 0.171429 

35 9 

24-Feb-92 6AVW14 132 -2.8 -2 15 4 450 9.8125 1.4718" -12.6581 0.266667 
5 

) 
Revision: September 19, 1991 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

24-Feb-92 6AVW15 83 -2.4 -2 27 2 330 7.195833 1.94287 -16.125S 0.074074 
5 

24-Feb-92 6AVW16 82 -1.6 38 0 450 9.8125 3.72875 -30.9486 0 

24-Feb-92 6AVW17 77 -2.5 -2 33 2 510 11.12083 3.6698~ -31.9279 0.060606 
5 

24-Feb-92 7ADHW05 101 -9.1 50 0 470 0 

24-Feb-92 7ADW01 87 -2.7 -3 52 0 0 

24-Feb-92 7ADW02 84 -10.7 54 0 0 

24-Feb-92 7ADW03 74 -10.1 54 0 1550 76.04688 41.0653 -414.76 
1 0 

24-Feb-92 7ADW04 105 -8.5 45 0 1300 63.78125 28.7015 -304.23~ 0 
6 

24-Feb-92 7ADW06 98 -2.3 42 0 240 11.775 4.9455 0 
-50.9387 

24-Feb-92 7ADW07 102 -3.2 47 0 570 27.96563 13.143ll -116.98 
4 0 

24-Feb-92 7ADW08 89 -2.4 48 0 430 21.09688 10.1265 -87.0879 0 

24-Feb-92 7AHW01 69 -10.3 44 0 5370 468.3833 206.088 -2349.41 0 
7 

24-Feb-92 7AHW02 72 -4.3 -2.7 21 11 0.959444 0 0 0 
0 

24-Feb-92 7AHW03 73 -7.2 -2.9 0.5 3800 331.4444 102.747 -1089.13 0.016129 
31 8 

24-Feb-92 7AHW04 74 -8.8 -3.3 21 20 1.744444 0 0 0 
0 

Revision: September 19, 1991 LC-047 



Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

24-Feb-92 7AHW05 73 -3.8 -3.2 21 30 2.616667 0 0 0 
0 

24-Feb-92 ANVWOO. 80 -1.6 -0.5 11 210 4.579167 0.50370 -4.3822f 1 

5 11 8 

24-Feb-92 ANVW01 60 -0.6 4 6 20 0.436111 0.01744 -0.15351 1.5 
4 

24-Feb-92 ANVW02 68 -0.9 42 0 330 7.195833 3.02225 -27.8047 0 

24-Feb-92 ANVW03 66 -2 26 1 31 0.675972 0.17575 -1.59935 0.038462 
3 

24-Feb-92 ASVW01 59 -5.2 21 2.5 22 0.479722 0.10074 -1.09808 0.119048 
2 

24-Feb-92 ASVW02 67 -9.7 40 3 O.o75 

24-Feb-92 ASVW03 77 -4.4 -5 55 0 530 11.55694 6.35631 -65.4701 0 
9 

24-Feb-92 IT1V01 78 -1.1 -0.5 21 0 
0 

24-Feb-92 IT1V02 78 -2.6 -1.5 10 650 14.17361 2.55125 -6.63325 0.555556 
18 

24-Feb-92 IT1V03 78 -2.6 40 0 70 1.526389 0.61055 -1.58744 0 
6 

24-Feb-92 ITID01 74 -2.6 -0.7 21 0 
0 

24-Feb-92 ITID02 84 -2.7 43 0 200 4.361111 1.87527 -5.06325 0 
8 

24-Feb-92 ITID03 88 -2.6 45 0 60 1.308333 0.58875 -1.58963 0 

24-Feb-92 ITID04 82 -2.6 44 0 60 1.308333 0.57566 -1.5543 
7 0 

) 
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Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 

ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 

("W.C.) (cfm) (cfm) Rate Value) 

I A I A Ratio 

24-Feb-92 IT2D05 92 -1.3 42 0 590 12.86528 5.40341 -14.5892 0 
7 

24-Feb-92 IT2V01 81 -2.6 40 0 1000 21.80556 8.72222 -22.6778 0 
2 

24-Feb-92 IT2V02 79 -2.8 41 0 800 17.44444 7.15222 -20.0262 0 
2 

24-Feb-92 IT2V04 106 -2.6 -1.5 0 350 7.631944 3.35805 -8.7309~ 0 

44 6 

24-Feb-92 IT2V05 75 -1.8 43 0 40 0.872222 0.37505 -0.9751~ 0 
6 

24-Feb-92 IT2V06 116 -1.1 -1 47 0 470 10.24861 4.81684 -13.4872 0 
7 

24-Feb-92 IT2V07 84 -2.6 45 0 110 2.398611 1.07937 -2.91431 0 
5 

24-Feb-92 mvo8 82 -2.5 45 0 90 1.9625 0.8831:< -2.3844~ 0 
5 

24-Feb-92 IT2V09 84 -0.7 42 0 330 7.195833 3.02225 -8.16008 0 

24-Feb-92 IT2V10 102 -2.5 -2 33 0 800 17.44444 5.75666 -15.543 
7 0 

24-Feb-92 IT2V11 110 -1.6 -1 30 1 180 3.925 1.1775 0.033333 
-3.297 

24-Feb-92 IT2V12 81 -2.6 -2 16 7 20 0.436111 0.06977 -0.18142 0.4375 
8 

24-Feb-92 IT2V13 74 -2.5 20 0 20 0.436111 0.08722 -0.21806 0 
2 

24-Feb-92 IT3D01 90 -1.8 40 0 50 1.090278 0.43611 -1.8752~ 0 
1 

Revision: September 19, 1991 LC-047 



Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (cfm) (cfm) Rate Value) 
I A I A Ratio 

24-Feb-92 IT3V01 76 -3 -1.5 0 960 20.93333 8.164 -42.4528 0 
39 

24-Feb-92 IT3V02 77 -3.7 38 0 480 10.46667 3.97733 -18.2957 0 
3 

24-Feb-92 IT3V03 75 -1.1 -0.7 0 20 0.436111 0.08722 -0.4186~ 0 
20 2 

24-Feb-92 IT3V04 72 -3.4 -1 3 18 30 0.654167 0.01962 -0.08831 6 
5 

24-Feb-92 IT3V05 76 -2.8 35 2 40 0.872222 0.30527 -1.37375 0.057143 
8 

24-Feb-92 IT3V06 72 -3.1 40 0 60 1.308333 0.52333 -2.3026~ 0 
3 

24-Feb-92 IT3V07 88 -1.6 38 0 200 4.361111 1.65722 -7.4575 
2 0 

24-Feb-92 IT3V08 75 -4.1 40 0 300 6.541667 2.61666 -10.7283 0 
7 

24-Feb-92 IT3V09 82 -1.3 41 0 220 4.797222 1.96686 -8.06413 0 
1 

24-Feb-92 IT3V10 98 -1.7 40 0 300 6.541667 2.61666 -10.99 0 
7 

24-Feb-92 IT4D01 79 -1.5 35 0 60 1.308333 0.45791 -2.06063 0 
7 

24-Feb-92 IT4D02 83 -4.5 52 0 250 5.451389 2.83472 -12.7563 0 
2 

24-Feb-92 IT4V01 76 -0.2 0 20 90 1.9625 0 0 0 

24-Feb-92 IT4V02 76 -1.5 36 1 200 4.361111 1.57 -7.065 0.027778 

24-Feb-92 IT4V03 83 -3.5 52 0 350 7.631944 3.96861 -17.8588 0 
1 

Revision: September 19, 1991 LC-041 



Date Well Gas Well CH4 02 Kurz Gas CH4 Vacuum Compost 
ID Temp. Static (%) (%) Veloc. Flow Flow ToCH4 Ratio 

(F) Pressure (ft/min) Rate Rate Flow ("R" 
("W.C.) (ctin) (cfm) Rate Value) 
I A I A Ratio 

24-Feb-92 IT4V04 78 -2 -2.5 0 260 5.669444 2.9481 1-13.2665 0 
52 1 

24-Feb-92 IT5D01 100 -0.1 12 9 480 10.46667 1.256 -3.768 0.75 

24-Feb-92 IT5V01 81 -0.1 0 21 50 1.090278 0 0 0 

24-Feb-92 IT5V02 78 -0.5 29 0 190 4.143056 1.20148 -5.4066S 0 
6 

24-Feb-92 IT5V03 86 -0.5 -1 52 0 740 16.13611 8.3907" -37.7585 0 
8 

. 
Revision: September 19, 1991 LC-047 
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Attention: Mohsen Nazemi, Senior Engineering Manager 

ADDITIONAL PROCEDURES FOR REPAIR OF LANDFILL COVER- DISPOSAL AREA 
AB+ 

The Bureau completed the connection of the horizontal well 
termination points ~n disposal area AB+ as described in the 
Bureau's January 17, 1992 letter to your office. The completion 
date was January 31, 1992. A recheck of the interface area on 
February 4, 1992 showed a reduction in the intensity and number of 
exceedance points, but not a complete elimination. 

As discussed during the telephone conversation between Jay Chen of 
the SCAQMD and Scott Hill of my staff on February 5, 1992, the 
Bureau proposes to install an additional horizontal well parallel 
to the interface in grid #58. The well will be installed at 
approximately 1700 feet, with the east termination point connected 
to the most recent horizontal, and the west termination point to 
the header on bench 4 in disposal area AB+. This well should 
eliminate the remaining emissions by intercepting the gas before it 
can reach the surface. The procedure for the installation will be 
identical to the horizontal well installation procedure currently 
used at the landfill, and will also follow the Permit to Construct 
No. 25505. The approximate location and length of the well is 
shown on the attached plan. 

For your information, an updated Instantaneous Monitoring Field 
Report for grid #58 is also attached. This report shows all of the 
action taken to date by the Bureau to mitigate the exceedance. 

It is critical that the Bureau receives immediate approval to 
commence installation of this well in order to keep ahead of 
current trash fill operations. Please contact Kelly Gharios of my 
staff at (818) 989-8586 if you should have any questions. 



) 

enclosures 

cc: Edwin Pupka, Senior Enforcement Manager 

»~ 4~~~qAI 
Delwin A. Biagi 
Director 

Elliot sernell, Senior Deputy District Prosecutor 
Chris Westhoff, City Attorney 
Mike Miller, Assistant Director 
Mal Toy, Principal Sanitary Engineer 
John Behjan, Sanitary Engineer 
John de la Rosa, Manager 

~Kelly Gharios, Sanitary Engineer 
Turner Johnson, Superintendent II 
Scott Hill, Sanitary Engineering Assistant 
Tom Nuckols, BAS 
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). Walking in the crack is assumed to be part of all repairs except those in concrete, gunhe or asphalt surface; or when a well field adjustment is required. 

2. TI•e ten day re-check procedure is to monitor within len days if the recheck is below 500 ppm. 

3. TI•is is the original measured value that initiate the repair effort. h is entered only once by the monitoring inspector. Repairs extending beyond 24 hours do not 
start with the recheck value. Instantaneous readings measured as methane. 

lcvised: Scplcmlx:r S, 1991 form:U 



··?e~~ 
7/ 
/ 

' ' ' . 

Q..Q• 
ww· 
uJ V\ 
CIO 

a:, 
::<:g 
!JJ a; 
za.. 
ei y 

> 

-' . , 

\ 

:l ,, 

./ '\ '.- '-\'\ \! ! 
I •\ I • \ • i ; 

• I I. \ ' ... I :. ~. . I i\ I \ ' ... ', ', ·, ' ' ·1·1\\\\, ~· ......... \.\\,,· ... · ... 
~ )./\ ' .. ' ·. ·.··. --~. 
~w ., .. 

/ .\ ~(L /<~-,' 
/ / / .... / ~', /'\ ', 

/ ./· // )\/\~ 
\ . 

\ 
;, ..... . \ 

... ', 

/ '-~ ./'· / / / /\/\ 
/ / / / '/ /\ j / 

/q:l . . / '/- / / \ ~~ / 
. . ' ' . / '. /' 

/ . / / . '/ / '/ )[ ) 
.,/ / / i/ /. '··, : / I : 

. . /: '/\ / s .. 1-~-/ / 
A,. \ 0~-:~·t --"~"/'', / . I .J...... I 

. j ' . d "" ,, /. y·,. . .. l.\-1- ... -<: ..• ~ ;; .. ~-:' 
·:··. ! /" ~ . .... ~:-·· ', }i''·· (~_ .. ' ~- :. ·. ' 
• , • M • . . \,:._.' : . '···I ..... ~ a 

. ;.1/ ·. ' ; .. . .. ,. ,. .. ·· - .... ' . ::, . ' .• ~ "' > . o .· I 
• "' . '•• • ·./ ''""",., .·::> · •. ,_, ' §;· '''/ /-~· "'. ,.. • . ,, •.I . ·.,)' ~··\ . '. >v.,:r ,.- /L:' -',\. 
< . ~\ x·. '~-"''k- .. rF "' ~. ;.\ ·. ~X:\\. /\.J >···. _.; ~--·;; n-. , , \ .. r "' .. .. > . 'p(l(_~ '·\ \ ' ...... -'i~·~. / ·. ~-· %._· .. ~ ~ \ •. .. 1: '• • ;!; ,:· •. . 

Ep'r.a"" \ \\ ~/·:. ~~/'~ -i'~·., I .. .-:'': '.· . 
. '"" \ .... ,, ...• ·''· ,'. , ... 

!:, !>: ~ • I ' I• ;!i . . 'Q • • ·o~. !,'lp I\':' .. _,.·?·', ·. ·-·~ -- I 1ll • • ·. ,- ... 
·· .. ·- 0: j ·,· 1,\ •. ~ -~ • . ;, . . . . 
., - ', . • \ ' . ? 'v . • 

• . 'I • • '·' • > • , \ • ~ • o "· • .. " '' • . · ' I " ' i('~>:_:.\~. . .\.~·~.•\ \'·.:{·:\~-~"" t\_\1 .. ~ {/ ~ ol• ' ' '• • I -I \ 1 '• )• (\ •' Ill, I ·.) - . .• , . .. \ . -- ! .• ,_ •. •·_. • 
"" ···O •'( .. ' '· '· 
" : I / \:! ,. \ · ' '•i ·. '' . . ~-· I ·. . ·... 'W< Oi ' '', 
'' ' ·, - ' " . ' . 
0 ! ', ; ' ' 

-· 

~ .. -~~ '_i~~. »-~ '~ '"I 'I • ·~ ~., I' "'\ "\. 'lo ~ '~ I'~'-... .. ., 

. . 



) 

SOARD OF 

PUBLIC WORKS 

COMMISSIONERS 

FELICIA MARCUS 
PRESIDENT 

OENNIS N. NISHIKAWA 
VICE•PRESIOENT 

PERCY DURAN Ill 
PRESIDENT PRO. TEMPORE 

JOHN W, MURRAY, JR 

M. E. "REO .. MARTINEZ 

_..ITY oF Los ANGELt 
CALIFORNIA 

TOM BRADLEY 
MAYOR 

FEB 0 7 7992 

South Coast Air Quality Management District 
21865 E. Copley Drive 
Diamond Bar, California 91765-4182 

Attention: Mohsen Nazemi, Senior Engineering Manager 

LOPEZ CANYON LANDFILL REQUEST FOR MODIFICATION 
CONSTRUCT HORIZONTAL GAS WELLS - PERMIT NO. R-255005 

BUREAU OF SANITATIC 

OELWIN A. BIAGI 
DIRECTOR 

HARRY M. SIZEMORE 

ROBERT M. ALPERN 

JOHN T. CROSSE 

SAM FURUTA 

MICHAEL M. MILLER 
ASSISTANT OIREC":"CRS 

SUITE 1400. C:TY H"'I..L. E..>.s-
200 NORTH MAIN STI'tEJl; 
I..OS ANGii:l.~. C.A. 900 I 2 

1213) 48~·~1 12 
FAX No. (2 I :31 62S.~S 14 

PERNIT TO 

The Bureau of Sanitation (Bureau) requests a revision to the Permit 
to Construct R-255005, granted January 13, 1992. 

In the letter to SCAQND dated August 9, 1991, the Bureau requested 
a permit to construct nine (9) layers of horizontal wells at Lopez 
Canyon Disposal Area c. The first layer was to be installed over 
the proposed leachate liner at elevation 1405 ft. However, upon 
further review, the Bureau decided to forgo the proposed first 
layer and start with the second layer at elevation 1425 ft., that 
is 20 ft above the leachate liner. This decision was made 
primarily because the structural integrity of the proposed piping 
system could not be guaranteed during the placement of refuse, 
moveover the deletion of the first layer would not have any 
negative impact to the effectiveness of the gas extraction system 
at Disposal Area ''C". 

If there are any questions, please contact Ns. Rosalia Roj o at 
(213) 893-8206. 

.flk__: /(' t~ L/1-1 T 
DELWIN A. BIAGr 
Director 

cc: Edwin Pupka, Senior Enforcement, SCAQMD 
Elliot Sernell, Senior Deputy District Prosecutor 
Chris Westhoff, City Attorney 
John de la Rosa, Manager, Lopez Canyon Landfill 
Kelly Gharios, Lopez Repository,· -
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PERCY DURAN Ill 
PRESIDENT PRe>-TEMPORE 

JOHN W. MURRAY. JR. 

M. E. HREO .. MARTINEZ 

south Coast Air 
21865 E. Copley 
Diamond Bar, CA 

~ITY OF Los ANGELl.~ 
CALIFORNIA 

TOM BRADLEY 
MAYOR 

FEB 12 1992 

Quality Management 
Drive 

91765-4182 

District 

Attention: Mohsen Nazemi, Senior Engineering Manager 

OEPARTMENT OF' 

PUBLIC WORKS 

BUREAU OF SANITATIOI 

DELWIN A. BIAGI 
CIREC'TOR 

HARRY M. SIZEMORE 

ROBERT M. AL.PE..~N 

JOHN T. CROSSE 

SAM FURUTA 

MICHAEL. M. MILLER 
ASSIST ANT OIREC":'CRS 

SUITE 1400. CIT'!' HAI..I.. £AS":' 
200 NORTH MAIN 5TRE~ 
L.OS ANGIEI..£S, CA 90012 

(213) 48!5·!51 1 2 
FAX NO. (213) 1526-5.514 

LOPEZ CANYON LANDFILL GAS WELL AND PROBE AS-BUILT DRAWINGS 

Enclosed please find a copy of the Lopez Canyon Landfill gas well 
probe final as-built drawings prepared as of January, 1992. 
Preliminary as built-drawings have already been submitted to your 
office thus satisfying Condition 33 of Permit to Construct Number 
R-237767. 

If you have any questions, please contact John Behjan at (213) 
893-8208. 

J~ ;/ 8~, 
DELWIN A. BIAGI 
Director 

Enclosure 

cc: Edwin Pupka, Senior Enforcement, SCAQMD 

a:rr20-pj 

Elliot Sernell, Senior Deputy District Prosecutor 
Chris Westhoff, City Attorney 
John de la Rosa, Manager, Lopez Canyon Landfill 
Kelly Gharios, Lopez Repository v' 
Steve Derus, BAS 
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PUBLIC WORKS 

COMMISSIONERS 

STEVE HARRINGTON 
PRESIDENT 

DENNIS N. NISHIKAWA 
VICE•PRESlOE~T 

MYRLIE EVERS 
PRESIDENT PRO·TE~PCRE 

PERCY DURAN 

F"EUCIA A. MARCUS 

FEB 12 1992 

.:tTY oF Los ANGEL. ~ 
CALIFORNIA 

TOM BRADLEY 
MAYOR 

South Coast Air Quality Management 
21865 Copley Drive 

District 

Diamond Bar, CA 91765-4182 

DEPARTMENT OF 

PUBLIC WORKS 

BUREAU OF SANITATION 

DELWIN A, BIAGI 
DIRECTOR 

HARRY M. SIZEMORE 

ROBERT M. ALPERN 

MICHAEL M. MILLER 
ASSISTANT DIRECTORS 

SUITE I 400, CITY HAL.;.. EAsT 
200 NORTH MAIN STREET 
1..05 ANGEL.£5. CA 9001 2 

(213) 46!5·!5112 
FAX NO. 121.3) 626-5514 

Attention: Mohsen Nazemi, Senior Engineering Manager 

ADDITIONAL PROCEDURES FOR REPAIR OF LANDFILL COVER- DISPOSAL AREA 
AB+ 

In the interest of constantly improving the efficiency of gas 
'; collection system at the Lopez Canyon Landfill, the Bureau of 

Sanitation proposes to install four (4) vertical wells in addition 
to the eight (8) described in the January 17, 1992 letter to your 
office. These wells will be placed in two regions of the landfill 
which have been labeled by the Bureau as areas of concern. 

) 

The first area of concern is the initial trash region described in 
the August 9, 1991 letter to your office referencing the 
exceedances detected on July 31, 1991. In accordance with step 
three of the letter, the Bureau proposes to install two gas 
collection wells at a depth of 75 feet to mitigate the exceedances. 
The location of the proposed wells is shown on the enclosed plan. 
The depths and locations of the wells were determined from the 
results of the five borings, described in, an october 11, 1991 
letter to your office. The borings were completed on January 22, 
1992. Data from these borings is included as an attachment. 

The second area of concern is the southeast corner of monitoring 
grid #15. Emission exceedances have reoccurred in this area over 
the past several months. The Bureau proposes to install up to two 
(2) wells along the header on bench 7A at a minimum depth of 50 
feet. A plan showing. the approximate location of the first well is 
attached. A determination on the second well will be made once the 
first well is complete. 

The Bureau will follow the Permit to 
installing the above mentioned wells. 
approval from your office by February 

Construct # 255005 when 
The Bureau would like 

14, 1992 to prevent an 

AN l=t'\1141 I=MCII nV"AI:NT nDDt"\I:ITIII'It.IITV- J\CCID .. .4/\TI\.tC ~,_..,.,,......,, .,. •• ,.., ,.,.._.,.,...,. 
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interruption in the well installation operation describe in the 
January 17, 1992 letter. Please contact Scott Hill of my staff if 
you should have any comments or questions. 

enclosures 

cc: Edwin Pupka, Senior Enforcement Manager 

~4~-~ 
Delwin A. Biagi 
Director 

Elliot Sernell, Senior Deputy District Prosecutor 
Chris Westhoff, City Attorney 
Mike Miller, Assistant Director 
Mal Toy, Principal Sanitary Engineer 
John Behjan, Sanitary Engineer 
John de la Rosa, Manager 
Kelly Gharios, sanitary Engineer 
Turner Johnson, Superintendent II 
Scott Hill, Sanitary Engineering Assistant 
Tom Nuckols, BAS 



BORINGS TO ESTABLISH LIMITS OF TRASH IN INTIAL TRASH AREA, 
LOPEZ CANYON LANDFILL. 

BORING 

TB1 
TB2 
TB3 
TB4 
TB5 

DEPTH OF TRASH TOTAL DEPTH TO BEDROC:< 

42 1
- 78 1 

27'- 127 1 

21 1 - 135 1 

19'- 78 1 

40'- 67 1 

N 

• I WEATHER STATION 

I o:/ 
WATER TANK :J 2 

90' 
138 1 

145 I. 

85 1 

75' 

MECHANICS YARD 
~ 

) 
INITIAL TRASH AREA 



INITIAL TRASH - TEST BORINGS 

POINT NORTH EAST ELEVATION 

T2:1. 220349.074 :1.69:1.54.028 :1.703.882 
122 220250.403 1S9150.::::s 1693.887 
T93 220:1.84.411 16808:!..302 1688.572 
T24 2:201.5:2.98:2 158000.52:!. 1587.540 
T85 2:201.30.:234 :1.689:23.803 :1.579.44:!. 
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CITY oF Los ANGELES 
CALIFORNIA 

TOM BRADLEY 
MAYOR 

South Coast Air Quality Management District 
21865 Copley Drive 
Diamond Bar, CA 91765-4182 

DEPARTMENT OF 

PUBLIC WORKS 

BUREAU OF SANITATTC 

DELWIN A. BIAGI 
OtREC":'CR 

HARRY M. SIZEMORE 

ROBERT M. ALPERN 

MICHAEL M. MIL!..ER 
ASSISTANT OIREC":'CRS 

SUITE 1400. C.'TY H.Aot..l.. £As';" 
200 NORTH MAIN ST!'I£!:'1" 
t.OS ANG£1..&5, CA 9CO 12 

{2t31 48!5-!5112 
FAX No. 12131 626-!5!5 14 

Attention: SCAQMD Enforcement Manager, Air Toxics Control 
Branch, and Engineering Manager for Landfills 

LOPEZ CANYON SANITARY LANDFILL 
TEMPORARY EXCLUDED GRIDS 

PROPOSED NOTIFICATION FOR 

Per our letter dated November 18, 1991 and our agreement, the 
Bureau, is notifying the SCAQMD Enforcement Manager in writing of 
grids that will be temporarily excluded this month from 
instantaneous monitoring and integrated sampling. To avoid any 
delays, the Bureau's notification will be telecopied to SCAQMD. 

Grids #44, 46, 47, 51, 52, 59, 60, 67, 68, 69, 70, 75, 76, 77, 78, 
79, 81 and 82 will be temporarily excluded this month. The reason 
for the temporary exclusion is due to construction and equipment 
landfill activities that result in heavy equipment traffic. 

The Bureau also requests that the SCAQMD Enforcement Manager 
notifies the Director of the Bureau in writing of his decision in 
three (3) days of the Bureau's notification date. AQMD's concerns 
if any, as a result of the Bureau's temporary exclusions will be 
addressed by the Bureau within three (3) days of AQMD's decision. 
The Bureau's notification and SCAQMD's response will be included in 
the Bureau's monthly report to SCAQMD. 

DAB/KG:mep 

cc: Edwin Pupka, Senior Enforcement Manager 
Elliot Sernell, Senior Deputy District Prosecutor 
John de la Rosa, Manager I 
Turner L. Johnson 
Brian Yeh 
Ivan Forbes 

[EXGR!OSJ 
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.....:1TY OF Los ANGELE:..;:; 
CALIFORNIA 

TOM BRADLEY 
MAYOR 

South Coast Air Quality Management District 
21865 Copley Drive 
Diamond Bar, CA 91765-4182 

Attention: Mohsen Nazemi, Senior Engineering Manager 

DEPARTMENT OF 

PUBLIC WORKS 

BUREAU OF SANITATIOI 

DELWIN A. SIAGi 
DIREC':'CR 

HARRY M. SIZE:~IICRE 

ROBERT M. ALPERN 

MICHAEL M. MIL!..£.~ 

ASSISTANT DIRE::":'"Cl=S 

SUITE 1400. C.TY HAL.- ;:,.57" 
200 NCRT~ MAIN $-:"I>E'S:­

LOS ANGC:"-ES. CA 900 l 2 
!2131 46!5-5112 

FAX No. 12131 625·551.1 

SPECIAL PROCEDURES FOR REPAIR OF LANDFILL COVER - DISPOSAL AREA AB+ 

This is to confirm the February 19, 1992 telephone conversation 
between Brian Yeh of the SCAQMD and Scott Hill of my staff. As 
approved by AQMD, the Bureau of Sanitation started the repairs of 
the surface erosion in disposal area AB+ which resulted from the 
February 1992 storms. 

The project will involve removing part of the header on benches 3 
and 2 in disposal area AB+. The Bureau will only disconnect one 
(1) header at a time. The disconnection of bench 3 header will 
deactivate six (6) wells and the disconnection of bench 2 will 
deactivate two (2) wells. The Bureau will complete this project 
within one week from February 19, 1992. 

If you have any questions, please call Scott Hill of my staff at 
(818) 904-3298. 

DAB/KG:mep 

r· / . , P-_;,, , 
~C:L'tH:'// t( V..G ./li­
DELWIN A. BIAGI 
Director 

cc: Edwin Pupka, Senior Enforcement Manager 
Elliot Sernell, Senior Deputy District Prosecutor 
Chris Westhoff, City Attorney 
Kelly Gharios, Sanitary Engineer 
Turner L. Johnson, Superintendent II 
Scott Hill, Assistant Sanitary Engineer 

[SCAOM002l 
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South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
21865 E. Copley Drive. Diamond Bar, CA 91765·4182 (714) 396·2000 

City of Los Angeles 
Bureau of Sanitation 

February 19, 1992 

200 N. Main St., Rrn 1410, City Hall East 
Los Angeles, CA 90012 

Attention: Mr. Delwin A. Biagi, Director 

Dear Mr. Biagi: 

This is in response to your letter dated February 19, 1992, 
requesting District's approval for temporary disconnection 
of the gas collection headers and the associated wells on 
Benches 2 and 3 in Disposal Area AB+ of Lopez canyon 
Landfill. As indicated in your letter, this header 
disconnection is required to complete repaires o! the 
surface erosion resulted from the February storms. 

Please be advised that your request has been approved 
suDject to the following conditions: 

l. The disconnection of the headers and wells shall be 
proceeded with one.header (bench) at a time. The 
second header shall not be disconnected until the first 
header and its associated wells are placed back to 
service. 

2. The repair of the surface shall be completed and all 
wells and headers reconnected to service by March 4 1 

1992, unless an extension is otherwise approved by the 
District. 

If you have any questions, please call Mr. Jay Chen of my 
staff at (714) 396-2664. 

:#~ 
Mohsen Nazem~, P.E. 
senior Engineering Manager 

JC:lopezl 

cc: scott Hill, Bureau of Sanitation - By FAX 
Ed Pupka 
Larry Israel 



South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
21865 E. Copley Dnve. Diamond Bar. CA 91765-4182 (714) 396-2000 -J>-

~ February 7, 1992 ,jf~ 

City of Los Angeles 
Bureau of Sanitation 
200 N. Main St., Rm 1410, City Hall East 
Los Angeles, CA 90012 

Attention: Mr. Delwin A. Biagi, Director 

Dear Mr. Biagi: 

RECEIVED 
SUREAU OF SANITAnON 

SOliD WASTE MANAGEMENT OIVISION 

FEB 2 5 1992 

This is in response to your letter dated February 5, 1992, 
requesting District's approval for the additional procedure 
for repair of landfill cover in Disposal Area AB+ of Lopez 
Canyon Landfill. As indicated in your letter, the special 
repair procedure previously approved by the District in 
January 1992, has reduced the intensity and number of 
exceedances on Grid #58. However, an additional horizontal 
well parallel to the refusejvirgin soil interface in Grid 
#58 is required to eliminate the remaining surface 
emissions. 

Please be advised that the installation of the proposed~-, 
additional horizontal well in Grid #58 has been,. approveci;·' 
The construction and operation of the proposed ~ells shall 
be conducted in accordance with the conditions set forth in 
the Permit to Construct issued under Application No. R-
255005. 

If you have any questions, please call Mr. Jay Chen of my 
staff at (714) 396-2664. 

Very truly yours, 

~~ 
Mohsen Nazemi, P.E. 
Senior Engineering Manager 

JC:lopezl 

cc: Kelly Garios, Bureau of sanitation 
Ed Pupka 



South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
21865 E. Copley Drive, Diamond Bar, CA 91765-4 ~ 82 (714) 396-2000 

City of Los Anqales 
Bureau of Sanitation 

February 7, 1992 

200 N. Main st., Rm 1410, City Hall East 
Los Anqeles, CA 90012 

Attention: Mr. Delwin A. Biaqi, Director 

Dear Mr. Biaqi: 

P.2/2 

This is in response to your letter dated February 5, 1992, 
requestinq District's approval for the additional procedure 
for repair o! landfill cover in Disposal Area AB+ of Lopez 
Canyon Landfill. As indicated in your letter, the special 
repair procedure previously approved by the District in 
January 1992, has reduced the intensity and number of 
exceedances on Grid #58. However, an additional horizontal 
well parallel to the refuse;virqin soil interface in Grid 
#59 is required to eliminate the remaining surface 
emissions. 

Please be advised that the installation of the proposed 
additional horizontal well in Grid #58 has bean approved. 
The construction and operation of the proposed wells shall 
be conducted in accordance with the conditions set forth in 
the Permit to Construct issued under Application No. R-
255005. 

If you have any questions, please call Mr. Jay Chen of my 
sta!! at (714) 396-2664. 

Very truly yours, 

~~ 
Mohsen Nazemi, P.E. 
Senior Enqineerinq Manager 

JC:lopezl 

cc: Kelly caries, Bureau of sanitation 
Ed Pupka 
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APPENDIX I 

REGIONAL WATER QUALI1Y CONTROL BOARD DISCHARGE 
REQUIREMENTS AND MONITORING AND REPORTING PROGRAM 

BRYAN A. STIRRAT & ASSOCIATES 
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CALIFORNIA REGIONAL WATER QUALilY CONTROL BOARD­
LOS ANGELES REGION 
101 CENTRI! PlAZA lliUYE 

MONTtREY PARK, CA 91754o2U6 
(213) 260-7500 

December 4, 1991 

Mr. Delwin A. Biagi, Direc~or 
Bureau of sanitation 
City of Los Angeles 
suite 1400, City Hall East 
200 North spring stree~ 
Los Angeles, CA 90012 

P!l! Wll.50N, Go-. 

WASTE DISCRAR_GfLl<.EQtl'IRE.'g:~? & MONITORING AND REPORTING PROGRAM -
LOPEZ CANY9N ~FILL (File No. 69-68) (CI 5636) 

Reference is ;::ade to our letter of November 14, 1991, -,.,hi::::: 
transmitted a copy of ten~a~ive was~e discharge requiremen~s ::::r 
the disposal of iner~ wastes a~ Lopez canyon Landfill. ~he area 
of the landfill in the tenta~ive requiremen~s was correc~ed to read 
399 acres. 

Pursuant to Division 7 of the California Water Cede, ~his 
California Regional Water Quality control Board, a~ a pubL.:: 
::eeting held on December 2, 1991, reviewed the ten~a~ive Order. 
considered all fac~ors in ~he case, and adop~ed Order No. 91-1:2 
(copy a~tached) relative to ~his discharge. 

Please reference all technical and =onitoring repcr~s ~o Cc:;li~~== 
?ile No. 5636. We would apprecia~e i~ if you would no~ ==~ina 
ot:her report:s, such as progress or ~echnical repor~s. ·..;i ~h ::·:::;r 
~onitoring :-eporcs, tu-: would sub::1i t each z:oepor~ as a se9a!."'a-:.s 
document:. 

r= you have any ~~estions, please cal: ~r. Don ?ete=sc~ ~~ 
266-7578. 

-L] 
I i r 

RODNEY H. NELSON, 2ead 
Landfills Unit 

==: See attached =ailing list 
:::nclosures 



WDRs Mailing List - Lopez Canyon Landfill 

The Honorable Richard Katz 
Member of the Assembly, 
Thirty-Ninth District 
9140 Van Nuys Boulevard, Suite 109 
Panorama City, CA 91402 

The Honorable Paula Boland 
Member of the Assembly, District 38 
10727 White Oak #124 
Granada Hills, CA 91344 

The Honorable Ernani Bernardi 
councilman, Seventh District 
200 N. Spring Street, Room 240 
Los Angeles, CA 90012 

The Honorable Zev Yaroslavsky 
councilman, Fifth District 
200 N. Spring Street, Room 320 
Los Angeles, CA 90012 

The Honorable Michael D. Antonovich 
Supervisor, Fifth Dis~rict 
Room 869, Hall of Ad:inistration 
500 W. :emple Street 
Los Angeles, CA 90012 

~r. Gar=ett w. Zi:=on, Captain 
commandi~g Officer 
?lann~~; and Research Division 
Los Angeles Police Cepartment 
?.0. 3ox 30158 
L~s Angeles, CA 90030 

~=. Ji: King 
Depa~:ent of Water and ?ower 
City of Los Angeles 
lll N. ~ope Street 
Los Angeles, CA 90012 

~r. Gary Stolarik 
Depar-~ent of Water and Power 
City of Los Angeles 
lll N. ~ope street 
Los Angeles, CA 90012 

l 



Mr. Davis R. Parsons 
Assistant Bureau commander 
Bureau of Fire Prevention 
City Hall East, Room 920 
City of Los Angeles 
200 N. Main Street 
Los Angeles, CA 90012 

Mr. Allyn D. Rifkin 
Depa~ent of Transportation 
City of Los Angeles 
200 N. Spring Street 
Los Angeles, CA 90012 

Mr. Robert s. Horii 
City Engineer 
City of Los Angeles 
200 N. Spring Stree~ 
Los Angeles, CA 90012 

Depar-~ent of Water Resources 
P. o. Box 29068 
Glendale, CA 91209-9068 

Ms. Elizabeth Babcock 
Division of Clean Water Programs 
Sta~e Water Resources Con~rol Board 
P.O Eox 100 
Sacra:en~o, CA 95Zv1-0100 

:1:::-. Bill orr 
Cal~===~ia Integrated Wasta ~anagemen~ Soard 
1020 9th Stree~, suite 300 
sacra::en~o. CA 9581~ 

:'oxic Substances Com:rcl Depar~::en~ 
1~ 05 :1. San Fernando Boulevard 
Burbar~. CA 91504 

Toxic Substances con~rol Depa~::en~ 
245 -;.;. Broadway 
~eng Beach, CA 90802 

:1s • Kathryn Gualtieri 
Sta~e His~oric Preserva~ion Officer 
Office of His~oric Preserva~ion 
California Depart::en~ of Parks and Recrea~ion 
?.0. Eox 2390 
Sacra::ento, CA 95811 

) 2 



Mr. David c. Nunenkamp, Chief 
Office of Permit Assistance 
Office of Planning and Research 
1400 Tenth street 
Sacramento, CA 958~4 

Mr. .Ro.bert FUj i 
Resource Conservation and Local Planning Divisions 
California Integrated Waste Management Board 
8800 California Center Drive 
Sacramento, CA 95826 

Ms. Christine A • .Rose, District Ranger 
Forest Service 
United States Department of Agriculture 
12371 N. Little TUjunga canyon Road 
San Fernando, CA 91342 

~r. Richard Hanson, Program Direc~or 
E~vironmen~al Management 
Solid Waste Management Program 
Department: of Health Services 
Cc~ney of Los Angeles 
2525 Corporate ?lace 
Moneerey Park, CA 91754 

Mr. N.C. Datwyler, Deputy Director 
Planning Division 
Department of PUblic Works 
Cc~nty of Los Angeles 
900 s. Fremont: Avenue 
A!~ambra, CA 91803-1331 

Mr. Donald s. !lellor 
?lanning;Engineering sec~ion Head 
Solid Was~e Management: Depar~ment: 
=='.!nty Sanita-cion DisL:=ic-ts cf Los Angeles c=~:::cy 
?.o. Box 4998 
~~ittier, CA 90607 

Mr. John Ege 
:apartment of PUblic Works 
~cunty of Los Angeles 
~aste Management: Division 
~ST Pilot Projec~ 
?.o • .Sox 1460 
.!.lhambra, CA 91802-1460 

J 



Mr. Gary Yamamoto 
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Mr. Bryan A. Stirrat, President 
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Diamond Bar, CA 91765 
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Los ~•geles, CA 90040-1554 

~r. Victor Gleason 
~etrcpolitan Water District of Southern Cali!ornia 
1111 sunset Boulevard 
Los ~•geles, CA 90054 

~r. ::<ob Zapple 
11315 Blue Sage Drive 
Kagel canyon, CA 91342 

~r. ~~1es s. Bagneris, President 
Lakeview Terrace Homeowners Association 
11375 Kamloops Street 
Lakeview Terrace, CA 91342 

~r. Sel Anderson 
:..A.C.:'.C. 
13606 Little T~junga canyon Road 
san :ernando, CA 91342 

~r. Wavde Hunter 
~<crt.': ':alley c::aliticn 
12841 :imeno Avenue 
Granada Hills, CA 91344 

~s. !.:n1ne cooper 
Lakeview Terrace I=provement Association 
P.O. Box 224 
Sunland, CA 91041 



Ms. Tina Eick, Landuse Chairperson 
Shadow Hills Property Owners Association Inc. 
P.O. Box CE 
sunland, CA 91040 

Mr. Luther Derian, P.E. 
Solid Waste Management Division 
City of Los Angeles 
419 South Spring Street, Suite 800 
Los Angeles, CA 90013 
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South coast Air Quality Management District 
21865 East Copley Drive 
Diamond Bar, CA 91765-4182 

Direc-:or 
Depat--ent of Planning 
City.of Los Angeles 
200 H. Spring Street 
Los Angeles, CA 90012 
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STATE OF CALIFORNIA 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LOS ANGELES REGION 

ORDER NO. 91-122 

WASTE DISCHARGE REQUIREME.1-ITS 
for 

CITY OF LOS ANGELES 
(LOPEZ CANYON LANDFill.) 

(File No. 69-68) 

~e D!ifornia Regional Water Quality O:mtrol Board. Los Angeles Reg:ion tinds: 

l. The c::v oi Los An2eles owns and ooerates the Looez C:mvon wnafill. a 399·acre. Cass iii .,,aste 
cisoosai fadiitv JOClted at !19.50 Lopez 6nvon Road. Llkeview Terrace Di.mic:. L<:ls An2eies. C:lliforn:a. 
·~1tiun t~e Clcy oi Los Angeles and· bordered bv unincorporated Los Angeles Cvunrv. under this 3oarc's 
?-esoiut;on .~o. 7().05. adopted January 14. 19'70. 

:. The c:::• oi Los Angeles (hereinafter Discharger) has tiled a Report oi \Vaste DG •. :arge rROWDi o:1c 
suoolemenul information for the disoosal oi ?.-astes to land oi nonnazardous and inert solid wastes "-1th 
this. Re:r.cnaJ Board for exuansion and. continued ooeration oi the Looez Canvon Llndfill in a=rdance ?.1th 
Sec:ion.13:SO. California Water Code !CWC), and Article 9 oi Chapter !5 .. Division 3. Title 23. C:lliiorn:a 
C;de of Regulations. ':Jischarges oi Wastes to l..:lnci'. (hereinafter Chapter !5). 

3. The :..~:ez C:lnyon Llndfill is located adjacent to the San F~rnancio Hydrologic Subunit oi the :..cs 
A.ngeies ·San Gabriel River Hvdrologic !..'nit rL::s Angeles River Basint. Surface runoff ex:ting the lar:ct::!l 
!ventua.:y enters the suriace \\-aters and una:er:··~~g water bearing strau of this Subumt. =:~ieienc: :::c:o:es 
:he site area's sparsely OCC"Jrring ground water does not reach. or does not contnbute an appre:::a:Jie 
~'.!Jnury :o this Subumt. The eXISting and/or future benerlcial uses of t::e San fer::ar.co S;.:bun:r .:;!! 

::::miC::3i. domesuc. and agncultural suopiy. industrial ser.ice and nrocess SU!Jpiv. ~ounawater :eo::::ge. 
·.•:ater c.:::.act and non.contac: :-ecreauons. and ?.lidlife hJbitats. 

-. CJr:t::.:onal Use Pe~it (Ct. 7) C:ty P!an Wse No. 90..Q271 c:: was approved ty the C~~y P!:::::z::~ 

Commiss1on on Septemoer 27. 1990 and ;rohibits the disposal oi sewage sludge anci:or any ci ::s 
..:~nstu~e~:s. 

5. A var.e:y of land uses exist ~ithin one mile of the landfilL i.....li;eview 7 ;rrace residenu.al co;:n~;,:mr:; 

:s immea:ateiy to the south . .,,th some res1dences within 300 feet oi the site. ::.agel C:lnvon res1de:mai 
.:ommurutv lS to the east. .,ith some residences .,,thin LOCO feet oi the site. Blue St.lr :-.labile i-iome i'3rk 
is immeciately to the west. with some residences within 300 feet of the site. :...:ght manuiac:u:::::g . 
.:o=erc:al. and amcultural uses are west alone Looez C:lnvon Road. Soarseiv deveiooea foothill areas 
':order t::e north aiict northe:J.Stern site boundanes. The Fooihill Freewar is appronmate!v one :::tie sout~ 
o;::i sou:.::west. 



TD cr.rY OJ' IDS .JJII'GELES 
( IDPBZ CllliYOllr IJUIDJ'ILL) 

:rile llro. 69-68 

6. The landfill is, and will be operated as. a modified "cut and cover• side hill landfill Soil for use as 
cover is =vated within the site property, or provided by reclaiming clean din loads from the incoming 
waste sueam. Cover is designed and constrUcted to minimize infiluation of precipitation. Refuse is soread 
and compacted in lifts to form cells which are approximately 20 to 25 feet in height. On the face of the 
landfill soil is placed at a minimum thickness of 7 feet perpendicular to the front face ( 15 feet on the 
horizontal). In additiott. a bench. approximately 15-feet wide, is constructed every 50 feet vertic:~lly to 
provide for improved slope stability, drainage, and aocess for maintenance. This design provides for proper 
grading and drainage of surface water to eliminate pending of such water over the waste. The supplemental 
information includes the installation of a cutot.f wall and system drains between existing fill Area AB + and 
proposed fill Areals) C. The wall has a minimum thickness of one foot. a permeability below 1 x to·o 
Cllllsec. and is keyed in at least five feet into the bedrock. The discharger submitted a report. "Results oi 
Hydraulic Conductivity Testing, Seepage Cutot.f Barrier and Disposal Area AB+" in order to fully satisiv 
the Chapter 15 requirements for this alternative to the constrUction of a liner on "virgin' ground areas 
within the existing waste management area. AB+. This repon demonstrates that the underlying bedrock 
in area AB+ provides adequate ground water quality protection from the disposal oi nonhazardous soiid 
wastes. Anv leachate collected from this area will be conveved to the mouth oi Canvon C and disoosed 
oi as requirCd. The final design and constrUction methods for. proposed engineered systems will be reviewed 
and approved by the Executive Officer prior to installation and use. 

7. -:i:e C!r; oi Los Angeles has installed a landfill gas recovery system tLGRSl at the landfill. -:;;:.s svstem 
~>.111 be ex::anded to include the new area. Landfill gas is collected under vacuum through a svstem oi 
vertic:!! extraction wells and horizontal trenches. The recovered landfill gas is burned at an onsne t1are 
station and,or an onsne gas-to-energy facility. 

3. T:1e Ci:-• of Los Aneeles has orooosed drainaee imProvements at the landfill to better crotect ~earov 
residential· areas. For- runoff from Areas A and a: the City has proposed additional . debrts casms. 
benchdrains. dO'h1ldrains. and enerev dissioators to remove the debris and reduce the t1ow rate. Storr:t water 
runoif from Areas A and .B flo,..; tO a debris basin equipped with an outlet standpipe and an over:! ow 
structure. tooth oi which direct the discharge into the Hansen Dam Fiood Control Basin. "unoii from 
.-\!eas A.B.,.. and construction Aiea!S) C flows to debris basins and into the Whitehorse c:~tc!: basin whtch 
directs the flow mto the Lopez Canyon Fiood Control Channel. The additional improvements the C:::v has 
~roposed for this area include raising the channel walls in the pro:amirv oi additional basins and i~.stalli~g 
..irams m tte basins to direct the runoff into tne i..ooez Canvon Fiood Control Channel. :=rom thts ch~n::e:. 
:!:e runoff .,.,il fiow to the Hansen Dam Fiooa Control ChanneL All drains .,,il be SIZed to hanale r~~oti 
:=-cr:t t!le 1 CQ..year storiiL 

?. 7':iere :..S no known ground )\cuer table ur:Cer the site since oni:t ephe:r:erai g:-ouna v•ater :-::..s ~ee:: 
encountered. 

: J. -=-::e site is not .,.it.hin a 100-year I1ood piain or in a designatea !100<1 crone area. 

• 
1 Active tr.J.ces of the San Fernando Fault Z:ne which moved in 19il are ?resent ill the ::earby ar~. 

Active fauits are defined as Holocene Epoch faults. meaning that they nave sh0"'1l surface movement tn :::e 
last II.CXXJ vears. The more sienific:~nt 5e2I!Ients are the Tuiunea Fault. the K.aeel Fault. and the Oak P..!.ll 
?auit. The. Tujunga Fault cr~ tile so~thwest corner oi ihe -property JUS! nonh oi tlte Landfill entrance. 
The Kagei Fault crosses the southeast comer oi the site. The known portion oi the Oak Hill Fault is !50 
:·eet northwest of the orooem. Recurrence intervals indicate this fault should be dormant ior several 
:"mdred vears. Recent ·excavation in the area oi tile orooosed water tank revealed a iew seements oi :3ults 
"o to 65 ·;-.;lion years oi age !Ternary) in sediments :.nth uncertain acu·.,ry. "=nt trenching L1 rrooosea 
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fill Areals) C, revealed several segments of inactive faults (no active or potenually active faults were 
revealed). Potentially active faults are those which have been active within the past 11.000 to 3 million 
vears ant! inactive faults are those which have not been active for over 3 million vears. Onlv the above 
named active faults showed activity in the 1971 earthquake. No traces of active fa~lts are known to cross 
the expansion areas. 

1:: A seismic analysis cont!ucted for this facility int!icltes that a magnitut!e 6. i5 earthquake is the maxunum 
probable earthquake that is statistically likely to occur within 100 kilometers ant! within 100 years. 7he 
nearest fault capable of generating this magnitutle earthquake is the San Gabriel Fault. which. at its nearest 
point. is four miles from the site. Peak horizontal acceleration from the maximum probable earthquake is 
approximately 0.5g. The maximum credible earthquake on the San Femant!o Fault is estimated to be 6.5. 

13. The !ant!fill site is unt!er!ain bv the Tertiarv Modele. Tertiarv Towslev ana Pice, ana the Tertiarv· 
Quaternary Saugus Formations. The. Modele Formation consists of iwo typeS of materials: a predominantlY 
sanastonc unit. ana a pret!ominantlv shale unit. The sanastone unit contains some interbet!t!et! shale and 
siltstone. and the shale unit varies ·from silty shale to sant!stone. The Towsley and Pice Formations are 
made· UP of three units: a sanastone/Conelomerate unit. a shaleisiltstone unit. and a conl!lomerate unit. 7:1e 
Saugus .i'ormation consists oi looseiy oonsolidated conglomerate and course sant!stotie. V..'here e:roosed. 
:Cet!cling is indistinct or absent. The relatively scarce alluvium is locally derivet! and is present onJV :~ 
drainage channeis and =yon bottoms. The bet!rock structure. where observed. trenas west or slightly nann 
oi west. and dips to the north berween 20 to 70 degrees. 

14. The 3ureau of Sanitation oi the City of Los Angeles preparet! a Subseouent E:JVironmental lr:1oac: 
Report rSE!R), a Final SEIR. ana an addenaum to the Final SE!R. Sine<: none oi the issues signtilcantly 
:l:anges :::e informauon presented in the Final SE!R an adt!endum "-'aS prepared for this proJect. ::~ 

aadition. ail other issues. including Water Quality. EarthJI..anaforms. Air Quality. :-<oise Level. Lana l:se. 
:-::tnspo:-.:mon ant! C:r:ulation. Human Health •. Views/Aesthetics. ant! Light and Shado"'S are unaffected 
::>•; the cc::sideration oi the environmental topics oi the aaaendum. \\'hile re'lisions have been made to tte 
sSade ~::c shadow and seismicitv anah'Ses presented in the Final SE!R. the revisions do not change tte 
:ererm::.~t:·on o( no stgnitica:u impa~u in ·the Final SEL~.. Therefore. the addendum presents tec:::::!c.:J.i 
:~anges :~ the infor.::auon presemea in the existing environmental documents. T::.e SE!R for L.Joez 
wnyon !..;;ndfill was certiiiet! by the City Council on january 30. 1991. -:':1e EI..':1. deter.::meo that :~e 
~isposai ci waste "'ithin the Lo;:>ez wnvon Landfill coult! be done in such a manner as to have no aaverse 
o!'fect c:: water quality. 

:5. T.:e Beard adopted a revtSed Water Quality C:Jntrol Plan ior the Los Angeles River Basin on J~~e 3. 
::;.<11. -:-".:e Plan contams water cuaiity objectives ior sun'ace ant! ground .,,aters oi :he San ::-~:-:::a::co 
:-ivt!roio!!lc Subunit oi t.'le Los Aneeies River Basin. The reouirements in this Order. as thev are met. ·~1il 
:d m cc~Jcrmance .,,th the goais oi tlle Water Quality Conirol Plan. . 

-:-::e Boara has notiilet! the discharger and interestet! agencies and persons oi its intent to r~\1Se waste 
.:ischarge :eauirements ior this discharge pursuant to Section 1.3:53 CWC. ::::d l:as pronded them v.1t~ ::: 
cpponu:::.::y to submn t.'leir wnuen ,,ews ana recommendations. 

-:;;e Board. in a public meeting heard and constt!ered aU comments pertaming to t~e discharge and to :::e 
:emative requirements. 
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IT IS HEREBY ORDERED. that the City of Los Angeles. shall comply with the following at the Lopez 
Canyon Landfill: 

A. .Acx:eptablc Mat.crials 

1. The Lopez Canyon Landfill is a Class m landfilL 

::.. Wastes dispored of at this site shall be limited to certain nonhazardous solid and inert wastes. 

a. Nonhazardous solid waste means all putrescible and nonputrescible solid. semi-solid, and liquid 
wastes, including garbage, uash. refuse, paper, rubbish. ashes. industrial wastes. demolition and 
construction wastes, abandoned vehicles and pans thereof. discarded home and industrial appliances. 
manure. vegeuble or animal solid and semi·SOlid wastes and other discarded solid or semt·solid 
waste: provided that such wastes do not contain wastes which must be managed as hazardous wastes. 
or wastes which contain soluble pollutants in concentrations which exceed applicable water aualitv 
objectives. or could cause degradation of waters of the state (i.e .• designated waste) (Section Z5:3(a ). 
C'"...apter 15). 

b. L1ert "-astes are earth. rock. gravel and concrete: glass: bricks: broken asphalt: venicle tires and 
:-Jbber scrap. 

B. Una=ptable Mateliais 

1. :-.lo hazardous. desii!Ilated. or soecial wastes such as liauids. oils. waxes. urs. soaos. solvents. or readilv 
".l.'llter-soluble solids such as salts." borax. lye. caustic or adds shall be disposed or at this site. . 

:. ~;o se:rJ-solid waste shall be disposed or at this site except as noted above. Semi-solid v.-aste means waste 
contaming less than 50 percent solids. as descnbed in Section Z5::!0(d)(3), C::apter 1:5. 

3. :-.lo rnatenals which are oi a toxic nature. such as insecticides. poisons. or radioacnve rnatenals. shall ~e 
dlsoosea oi at this site. 

~. :-.lo iniec:ious materials or hosoital or laboratorv wastes. except those autilonzed ior dlsoosal to !Jna t:; 
official agencies charged v.ith control oi plant. antmal. and human disease. s~ail be dlsoosea oi at this me. 

5. ';-,To pesticide containers shall be disposed of at this site uniess they :ue re::dered nonh3z:lrdous by t:"1?ie 
:-i.1Smg. 

5. :,"o se;nic tank pumpage or cbemicai toUet wastes shall be disposed of at t.1is site. 

7. 7lle discharge of wastes or waste bvproductS (leachate or gas condensate. ior e::amo1e 1 to natural suri3ce 
drainage courses or to ground o.'ltter is prohibited. 
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C. Water Quality Protection SUndanls 

File •o. 69-68 

!. In acamiance witll Section 25$0.2 of Chapter 15. the following water quality protection standards are 
established for tills facility: 

Parameter Units "faximum Value 
Alluvium Bedrock 

Total dissolved solids m~ 1400 400 
Sulfate In!¥1 680 100 
Chloride In!¥1 110 50 
Boron In!¥1 .:3 1 

2. If any waste constituents are .not a:msidered to occur naturally, the absolute background concentr:mons 
for these constituents shall be zero. The ambient background value for a constituent may be established 
to be greater tllan zero if tills ronstituent is present upgradienL 

3. If a roncentration of a waste ronstituent is statisticaUv simiiicantlv above backuound concentrations; one 
of the following will apply: . - . -

;a) If this concentration is above background concentrations. but below the maximum water aualitv 
protection standard. the site "'ill be reponed to be leaking that "-'"aste consmuent. 

Co) If this concentration is above the maximum water qualitv protection standard. :he site "'ill be 
:eported to be leaking a prohibited level oi that waste constituent. 

ic) If tllis concentration is above an attenuated waste concentration derived from the corresponding 
:eve! listed in Article 11. Chaoter 30. Title 22. oi the California Code oi Regulations. the sne "'iii 
':e reported to be leaking hazardous waste. 

~ \Vater quality protection standaros may be ::10dified by the Board based on more recent or complete 
:nonitor-~g data. changes 1:1 background water quality, or ior anv other valid re:JSon. 

5. 7::e comoliance oointrs) where tl:e water aua!itv protection standards shall aop!y sbal! te 
dO\\o'Tlgr:J.die::t' edges o't the ?r'aste management uniis. · 

5. The como!iance period ior which the water quality protection standards are applicable shall be the enure 
Jcrtve Life oi the site and during the closure and post..ciosure matntenance oenods. 

7. The discharger shall use the statiStical procedures contained in Chapter 15. Secnon ::.:50(el(7) :o 
:etermme ti there is a statistica!lv stgruticant spatial incre.'l.Se ior any indicator parameter or waste 
;:;JnstituenL L'pon approval oi the E:.~e...'"li!IVe Officer. aiteniative stattsticai proceaures may be usee. 

3. L'1 t!:e event a statisticaJ!v sirniiicant soaua! incr=e is observed for anv indicator ::arameter or waste 
consmue::t. the discharger shall _establish an evaluation program in accordance "'1th. Secuon ::.:::a.9 ~= 
Chapter !.5. 

9. In tlle e-.'ent the evaluation monitoring program reveals a statistical!v signiticant soatial incr=e ior anv 
C!ldicator :arameter or waste consutuenL ti:e discharger shall establish a correcnve acuon rnonnonng 
;rograrn ~1 accordance 1'.1th Secuon ::50.10 oi C.:aoter !5. 
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1. All State. Qlunty and City sanitary health axles, rules. regulations and ordinances pertinent to the 
disposal of wastes on land sltall be complied with in the operation and maintenance of this site. 

2. There shall be no damage or nuisance to the community by odors or unsightliness. which result from the 
disposal of wastes at this site, as defined in Section 130SO(m) of the ewe. 

3. A detailed description of the periodic waste load checking program shall be submitted for Ex=tive 
Officer approval witllin 90 days. of adoption of this Order. Any proposed changes in this program shall be 
submitted for Ex=tive Officer approval. The approved program shall be continued (or implemented l to 
prevent the disposal of hazardous wastes, designated wastes, or other unacceptable materials. 

4. Neither the disposal nor handling of wastes at this site shall create pollution as defined in Section 
13050(1) oi the ewe. 

5. The discharger shall comply "'ith notification procedures contained in Section 13271 oi the ewe in 
regardS to the discharge of hazardous substances. The discharger shall remove and relocate to a legal potnt 
of disposal. in accordance with County Health guidelines. any safely recoverable wastes which are discharged 
at this site in violation oi these requirements. The Board shall be informed monthly. in writing, whenever 
relocation of wastes is necessarv. The source. final disoosition, and location oi the wastes. as weU as 
methodS undertaken to prevent future oo:urrences of such disposals shall also be reported. 7hose wastes 
which c:mnot be safely recovered shall be reported to the Board in writing within seven days oi the 
discharge. !.f no removal of wastes oo:urred during the reporting period the report shall so state. 

6. Wastes deposited at this site shall be contained. and shall not be permitted to migrate o!'f the site. 

7. All wastes shall be adequately covered at the end of each operating day in accordance "'1th Subsec::cn 
::544 oi C:apter 15. Interim cover is daily cover and intermediate cover as de!lned by the wliforma 
Integrated Waste ~anagement Board. Interim cover over wastes discharged to this land till sh:iil be destgnec 
and constrUcted to minimize percolation oi preCipitation through wastes and conmct with matenal depostted. 
To this ecd. pending oi liquidS over deposited wastes is prohibited. Other measures shall be t.1ken os 
needed. to prevent a condition oi nuisance from fly breeding, rodent harborage. and other vectors. 

3. The :nigration oi gases from the disposal site shall be controlled as necessary to prevent water pollutton. 
nuisance. or health hazardS. 

9. Gas condensate gathered from the gas monitoring and collection system at this <iisoosal site stall ~ct 
be returned to the site. Any proposed modifications or expansions to this system shall be designed to allow 
the CO!lec'..:on. testing, and treatment or disposal by approved methods of all gas condensate proaucee at 
~~e disposal site. 

10. A Lactate Olllectton and Removal System (LCRS) will be insmlled at this site. :1:e discharger shaH 
mterce:::. :emove. and dispose any liquid detected in the LCRS to a legal point oi disposaL 

6 



'f'lm c:Ift OJ' LOS UGKT.ES 
(LOPBS CUYOH LUIDJ'ILL) 

l"ile Jlo. 69-68 

11. In any area within the disposal site where seepage water is observed. provisions sllall be made and/or 
facilities sllall be provided to insure that seep water will not come in contact with decomposable refuse in 
this waste management unit. The location of all springs and seeps found during, prior to. or after 
placement of waste material that ctlUld affect this waste management unit sllall be reported to the Board. 

12. Drainage controls, structures, and facilities shall be designed to divert any precipitation or tributary 
runoff and prevent pending and percolation of water at the site in compliance with Section 2546 oi 
Chapter 15. Temporary structures shall be installed as needed to comply with this requirement. 

13. The waste management area shall be graded and maintained to promote proper runoff of precipitation 
and to prevent pending of water. Erosion or washout of refuse or cover materials shall be prevented. 

14. No polluted surface waters sllall leave this site except as pcnnitted by a National Pollutant Discharge 
Elimination System (NPDES) pcnnit :ssued in accordance with the Federal Clean Water Act and the ewe. 

15. Any abandoned water wells or bore holes under the control of the discharger must be located and 
properly modiiied or sealed to prevent mixing of any waters between adjacent water bearing zones. A nonce 
of intent to decommission a water well must be filed with the appropnate regulatory agenc1es prior to 
dectlmmissioning. Procedures used to decommission these wells. or to modify wells still in use. must 
conionn to the speciiications oi the local health department or other applicable agenC1es. 

16. As a safeguard against structural deficiencies including faults. after the final excavation oi any area has 
been completed and before construction oi any containment feature or ground water barrier such areas shail 
be inspected and approved by Reg;onal Board staff. A geologic map sho.,..'ing structural features and 
lithologies oi the excavated area shall be prepared by a qualified geologist. Any significant geologic features 
enttluntered during ongoing excavation activities should also be noted. Such map shall be included v.'ith 
the final 'as·built' report for the excavated area. 

17. The Rezional Board shall be notified of anv incident resultine from site ooerations that mav endaneer 
health or the environment by telephone Withi~ 24 hours and in- writing .,.,thin seven davs. The wmren 
notirication shall fully desct'ibe the incident. including !!me of o=rrence and duratton oi the inc:dent. :1 

desct'iption of the type oi. time of. and duration of corrective measures. when correction will be comoiete 
tit t!le endangerment is continual). and the steps taken or planned to prevent recurrence. 

S. Provisions for Water Quality Monitoring 

l. T:le discharger shall furnish. under penaltv of perjury. technical or :::onnonng program rePortS w 
accordance with Section 13267 of the CWC. Failure or refusal to furnish these repons. or ialsif)ing ar.v 
information prOvided therein. renders the discharger guiltv of a misdemeanor and subiect to the oenaities 
stated in Section 13268 of the ewe. :vfomtonng repons shall be submmed in accordance ·•1til t~e 
soecincations ttlntained in the Monitorin£ and Reoonin£ Pro2r.1m oreoared bv the Exec.mve Officer. ~:is 
Morutoring and Reponing Program is su-bject to periodic re-.1sionS as. warra~ted. 

:. The enectivenc:ss of all monitoring wells. monitoring devices. and leachate and gas coUecuon s;~tems snail 
oe maini3Uied for the active life of this site. and during the closure and post-closure matntenance oenods. 
If any oi these wells and/or monitonng devices is damaged. destroyed or abandoned for any reason. t~e 

discilarger shall provide a substitute to meet the monitoring requirements oi this Order. 
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3. The discharger shall ensure tb.at all the monitoring wells and/or Jysimeters are in proper operating order 
at all times. The discharger shall bave a Monitoring Well Preventative Maintenance Program approved by 
the Executive Officer. Elements of the Program are to include a minimum of periodic visual inspections 
of the well integrity, pump removal and inspection, etc:., plus appropriate inspection frequencies. U a well 
or lysimeter is found to be inoperative, the Regional Board and other interested agencies shall be so 
informed in writing within seven days after sucll discovery, and this notification sball contain a time sclledule 
for returning tile well or lysimeter to operating order. The initial Monitoring Well Preventauve 
Maintenance Program will be due to the Board within 60 days after the adoption of this Order. Changes 
to tile Program should be submitted for Executive Officer approval at least 30 days prior to implemenung 
the change(s ). 

4. Additional monitoring is required in Canyon C as the downgradient well cannot be completed until 
construction in this area is completed. For this well and all otiler monitoring wells or lysimeters installed 
in the future, tile discharger sball submit a technical report for approval by the Executive Officer. prior to 
installation. The technical report shall be submitted at least 90 days prior to the anticipated date oi 
installation of tile wells or lysimeters. The report shall include: 

a. Maps and cross s=ions showing the locations of the monitoring facilities: and. 

b. Drawings and data showing the following design details of the monitoring facilities. These d4tJ 
shall include: 

(i) casing and bore hole diameters: 
(ii) casing materials (PVC, stainless steel. etc.); 
(iii) depth of each hole: 
(iv) size and position of perforations: 
(v) metilod of joining the sections of the casing; 
(vi) nature oi filter material: 
(vii) depth and composition of seals: and. 
('iii) method and length of time oi well development. 

U a well or lysimeter is proposed to replace an inoperative well or lysimeter identified in the Well 
Prevenuuve Maintenance Program. the discharger shall not delay replacement while waiting ior Executive 
Officer approval. However. the technical report should be submitted with the reouired time schedule. 

5. The dischar2er shall provide for the orooer bandlin2 and disposal of water our2ed from the wells dunr.£ 
sampling. Waier pumpea from a well shali not be ret~rned to .that well (or aiw ;therl. unless approon4t~ 
waste discharge requirements have been prescnbed. nor shall it be used for dust control or irrigauon Without 
waste discharge requirements. 

6. Within 6Q davs of adootion of this Order. the discharger shall submit for review and Execuuve Offlce: 
approval. a workplan to develop and evaluate background water quality in the victnitv of the landfill. ::oe 
workplan shall contain design specmc:nions. proposed locations. and suppomng rationale for monnonng 
wells and Jysimeters. in accordance with Item E-4, above. The proposed morutoring wells v.ill be used :o 
obtain ground water samples representative of quality equivalent to conditions anticipated to be natur:Ji!v 
occurring at the upgradient boundaries of the landfill. 
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1. The site shall have rontainment structures which are capable of preventing degradation of the waters of 
the State. Construction standards for rontainment structures shall ccmply with Anicle 4 of Chapter !5. 
Any exceptions to these standards must fully meet the standards in Section 2510(b-c). Any deviation from 
these design specifications is subject to the Executive Officer's review and approval prior to any 
ronstruction. 

2. The discharger shall submit detailed preliminary plans, specifications. and descriptions for ail future 
rontainment StructUres and monitoring systems (for which they have not already done so) for Executive 
Officer approval within 60 days after the adoption of this Order. The preliminary plans shall contain 
detailed quality assurance/quality rontrol for the proposed ronstruction. No disposal shall occur in a new 
area until the ccrresponding ronstruction is rompleted and certified. The discharger shall also submit 
detailed as-built plans, specifications and descriptions for all future rontainment structUres and monitoring 
systems within 30 days after rompletion of ronstruction. !! the preliminary and as-built plans and 
specifications are virtually identical. only change sheets need be submitted in lieu of romplete as-built plans. 
The discharger shall also submit a program, to be implemented upon request by the Executive Officer. wbich 
wiil provide for testing of any leachate rollection system to demonstrate its operating efficiency during the 
operating life of the factilty, and during the closure and post-closure maintenance periods. 

3. A legal description oi the property boundaries of the disposal site shall be provided and permanent survev 
monuments shall be installed and maintained. The discharger shall also provide a scaled drawing oi the site 
showing the current elevations of the disposal areas. permanent monuments. structures. and other sigmric::mt 
features. and their locations relative to the site boundaries within 60 days oi adoption oi this Order. 

4. Bench marks shall be established and maintained at the site in sufficient number to enable reference 10 

key elevations and to permit control of critical grading and compaction operations. 

G. Provisions for Reporting Scheduled Activities 

:. :ne discharger shall furnish. "'ithin a reasonable time. anv information the RegiOnal Board mav reauest 
10 determine ;nether cause exists ior modil}ing. revoking ~nd reissuing, or tem;mating t!:is Order .. -:-:~e 
Citv oi Los Angeles shall also furnish to the Re2ional Board. uoon reauest. cooies oi r=ras reautred :o 
be ·i<eot by this-Order. - · · · . 

:. The Regional Board shall be notified in writing within seven days if fluid is detected in a pre,1ousiv c:-:; 
LCRS or if a progressive increase Ul the liquid volume is detected in an LCRS. 

3. The discilar2er shall notifv the Rel!ional Board of chanees in information submitted in the RO\VD ana 
supplementary- information. ·inciuding any matenal change in tile types. quantities. or concemrauons oi 
wastes discharged: or site operauons and features. The discharger shall noufy the Regionai Boara at i=t 
lZO da\-s before any material change is made. 

~- The discllarger silall notify the Regional Board in writing oi any proposed ct.ange or owner:silip or 
resnonsibiliry for construction. operation. closure or post-closure maintenance oi this facilitv. -:-:~is 
aottilcation shall be given prior to the effective date of the change and shall include a statement by the new 
discharger that construction. operauon. closure. and post-closure maintenance "ill be in compliance "ith 
anv =ting waste discharge requirements. approved closure plans. and any revtSions t.'lereof. 
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5. The discllarger sball comply with the closure notification r~uirements contained in Section 2590(c)(5) 
of Chapter 15. As noted in tbat Section. closure must be in accordance with an approved closure plan. 

6. The discharger shall submit final closure and post-closure maintenance plans to the Board at least 2.:0 
days prior to closure (unless this r~uirement is Jess stringent tban laws or regulations adopted regarding 
Closure and Post Oosure Plans adopted for other regulatory agencies.). 

7. The discll.:lrger shall submit a plan to be approved by the Executive Officer. within 60 days after adoption 
of this Order, demonstrating compliance with Section 2580(!) of Chapter 15, wbich r~uires that the 
discharger provide for funding to insure that closure and post-closure maintenance activities are properly 
performed (unless this r~uirement is less stringent tban Jaws or regulations adopted regarding closure and 
post-closure plans adopted for other regulatory agencies). 

3. The discharger shall notify the Regional Board in writing at least 180 days prior to the beginning of final 
closure activities. The notice sball include a statement tbat ail closure activities will conform to the most 
recently approved closure plan and tbat the plan provides for site closure in compliance with applicable 
federal and state regulations. 1n the event closure and post-closure maintenance plans have not been 
submitted for this disposal site. they shall accompany this notice. 

9. The discharger shall notify the Regional Board within 30 days after the completion of final closure 
activities that closure has been completed. The discharger shall certify under penalty of peiJury that ail 
closure activities were perfortned in accordance with tbe most recently approved closure plan and in 
accordance with applicable regulations. The discharger shall certify that all closed '''aste management units 
shall be maintained in accordance with approved post-closure maintenance plan(s). 

H. Gener:U Provisions 

1. The discharger shall comply with all applicable provisions. requirements. and procedures contained in the 
most recent revision of the Califorttia Code of Regulations. Title 23. Chapter 3. Chapter 15. 'Discharges 
of \Vaste to Land. • and any amendments thereto. 

:. Regional Board staff shall be allowed entry to the landfill. and to any location where records are kept 
:e2ardin2 tl:e landfill. at anv reasonable time. St.lif shall be oermitted to insoect anv area of the landfill 
and any -monitoring ~uipment used to demonstrate complianCe with this Order. St.l.ff shall be permitted 
:o copy anv records. photograph any area. obtatn samples. and/or monitor operations to assure comoiiance 
''-1th this Order. or as authorized by applicable Jaws or regulations. 

3. The discharger shall maintain a copy of this Order at the site so as to be available at all times to site 
operating personneL 

-'· This Board considers the property ownem) to have a conunuing responsibility for correcting anv 
?roblems which may arise in the future as a result of this waste discharge and from gases and leachate that 
::1ay be caused by iniiltration or precipitation of drainage "W-aters into the waste disoosal areas or by 
iru1ltrauon oi water applied to this property during subs~uent use oi the land for other purposes. 

5. These r~uirementS do not exempt Ute discharger of this waste disposal site from compliance with any 
other current or future Jaw which mav be aoolicable. These reouirements are not a pertnit: they do not 
legalize this waste disposal site. and they tedve unatfected any tunher restramts on the disposal oi wastes 
Jt this site which may be contained in other st.ltutes. 
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6. The requirements pn:saibcd herein do not autllorizc the annm.ission of any act causing injury to the 
property of another, nor protca tile discbarger from their liabilities under federal, state, or local law.>. 

7. The filing of a request by the discbarger for a modification. revocation and reissuancc, or termination. 
or a notification of planned changes or anticipated nonoompliancc, does not stay any a:>ndition. proVISion. 
or requirement of this Order. 

8. This Order does not oonvey any propcrry rights of any son. or any exclusive privilege. 

9. The discharger must oomply with aU of the terms, requirements, and conditions of this Order. Any 
violation of this Order oonstitutes a violation of the CWC. and is grounds for enforcement action. Order 
termination. Order revocation and reissuancc, denial of an application for reissuancc, or a combination 
thereoL 

10. After notice and opportunity for a hearing, this Order may be terminated or modified for c:1use. 
including, but not limited to: 

a. Violation of any term or condition oontained in this Order. 

b. Obtaining this Order by misrepresentation. or failure to disclose all relevant faas: 

c. A change in any condition that required either a temporary or permanent reduction or 
elimination of the authorized waste discharge. 

11. Resolution No. i0.05, adopted by this Board on January 14, 1970. is hereby rescinded. 

I. Robert P. Ghirelli. Executive Officer. do hereby certify that the foregoing is a full. true. and correct ccpy 
oi an Order adooted bv the Clliiornia Re2ional Water Qualirv Control Board. Los Angeles Region o~ 
December 2. 1991. · - · - -

?Juw~· 
ROBERT P. GHlRELLl. D.Env. 
Executive 0 fficer 

ll. 
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STATE OF CALIFORNIA PETE WILSON, GoYemor 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD­
LOS ANGELES REGION 
101 CENTRE PlAZA DRIVE 

MONTEREY PARK. CA 91754-2156 
(213) 266-7500 

October 26, 1992 

Mr. Delwin A. Biagi, Director 
Bureau of Sanitation 
city of Los Angeles 
Suite 1400, City Hall East 
200 North Spring Street 
Los Angeles, CA 90012 

MONITORING AND REPORTING PROGRAM - LOPEZ CANYON LANDFILL 
(File No. 69-68) (CI 5636) 

Reference is made to our letter of December 4, 1991, which 
transmitted a copy of the Monitoring and Reporting Program 
requirements for the Lopez Canyon Landfill. This Monitoring and 
Reporting Program has been modified by revising paragraph B.2 and 
adding paragraph B. 3 to Section III - Ground Water Monitoring. 
Also, please note that well MWBB-3 has been decommissioned and will 
be replaced by well MW92-3, which will serve as an upgradient well 
to MW-5. 

Attached is the revised Monitoring and Reporting Program which 
reflects this update of your requirements. This program becomes 
effective November 1, 1992. 

Please reference all technical and monitoring reports to compliance 
File No. 5636. We would appreciate it if you would not combine 
other reports, such as progress or technical reports, with your 
monitoring reports, but would submit each report as a separate 
document. 

If you have any questions, please call Mr. Don Peterson at (213) 
266-7578. 

RODNEY H. NELSON, Head 
Landfills Unit 

cc: See attached mailing list 
Enclosure 

@ . . . 



Mailing List - Lopez Canyon Landfill 

The Honorable Richard Katz 
Member of the Assembly, 
Thirty-Ninth District 
9140 Van Nuys Boulevard, Suite 109 
Panorama City, CA 91402 

The Honorable Paula Boland 
Member of the Assembly, District 38 
10727 White Oak #124 
Granada Hills, CA 91344 

The Honorable Ernani Bernardi 
Councilman,. Seventh District 
200 N. Spring Street, Room 240 
Los Angeles, CA 90012 

The Honorable Zev Yaroslavsky 
Councilman, Fifth District 
200 N. Spring street, Room 320 
Los Angeles, CA 90012 

The Honorable Michael D. Antonovich 
Supervisor, Fifth District 
Room 869, Hall of Administration 
500 W. Temple Street 
Los Angeles, CA 90012 

Mr. Garrett w. Zimmon, Captain 
Commanding Officer 
Planning and Research Division 
Los Angeles Police Department 
P.O. Box 30158 
Los Angeles, CA 90030 

Mr. Jim King 
Department of Water and Power 
City of Los Angeles 
111 N. Hope Street 
Los Angeles, CA 90012 

Mr. Gary Stolarik 
Department of Water and Power 
City of Los Angeles 
111 N. Hope Street 
Los Angeles, CA 90012 
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Mr. Davis R. Parsons 
Assistant Bureau Commander 
Bureau of Fire Prevention 
City Hall East, Room 920 
City of Los Angeles 
200 N. Main street 
Los Angeles, CA 90012 

Mr. Allyn D. Rifkin 
Department of Transportation 
City of Los Angeles 
200 N. Spring Street 
Los Angeles, CA 90012 

Mr. Robert s. Horii 
City Engineer 
City of Los Angeles 
200 N. Spring Street 
Los Angeles, CA 90012 

Department of Water Resources 
P. o. Box 29068 
Glendale, CA 91209-9068 

Ms. Elizabeth Babcock 
Division of Clean Water Programs 
state Water Resources Control Board 
P.O Box 100 
Sacramento, CA 95801-0100 

Mr. Bill orr 
California Integrated Waste Management Board 
1020 9th street, Suite 300 
Sacramento, CA 95814 

Toxic Substances Control Department 
1405 N. San Fernando Boulevard 
Burbank, CA 91504 

Toxic Substances Control Department 
245 w. Broadway 
Long Beach, CA 90802 

Ms. Kathryn Gualtieri 
State Historic Preservation Officer 
Office of Historic Preservation 
California Department of Parks and Recreation 
P.O. Box 2390 
sacramento, CA 95811 
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Mr. David c. Nunenkamp, Chief 
Office of Permit Assistance 
Office of Planning and Research 
1400 Tenth street 
Sacramento, CA 95814 

Mr. Robert Fuji 
Resource Conservation and Local Planning Divisions 
California Integrated Waste Management Board 
8800 california center Drive 
Sacramento, CA 95826 

Ms. Christine A. Rose, District Ranger 
Forest Service 
United States Department of Agriculture 
12371 N. Little Tujunga canyon Road 
San Fernando, CA 91342 

Mr. Richard Hanson, Program Director 
Environmental Management 
Solid Waste Management Program 
Department of Health Services 
county of Los Angeles 
2525 Corporate Place 
Monterey Park, CA 91754 

Mr. N.C. Datwyler, Deputy Director 
Planning Division 
Department of Public Works 
county of Los Angeles 
900 s. Fremont Avenue 
Alhambra, CA 91803-1331 

Mr. Donald s. Neller 
Planning/Engineering Section Head 
Solid Waste Management Department 
County Sanitation Districts of Los Angeles County 
P.O. Box 4998 
Whittier, CA 90607 

Mr. John Ege 
Department of Public Works 
County of Los Angeles 
Waste Management Division 
UST Pilot Project 
P.O. Box 1460 
Alhambra, CA 91802-1460 
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Mr. Gary Yamamoto 
Water Sanitation Section 
Department of Health Services 
1449 w. Temple Street, Room 202 
Los Angeles, CA 90026 

Mr. Mel Blevins 
ULARA Watermaster 
P.O. Box 111, Room 1455 
Los Angeles, CA 90051 

Mr. Bryan A. Stirrat, President 
Bryan A. Stirrat & Associates 
1360 Valley Vista Drive 
Diamond Bar, CA 91765 

Mr. P. A. Maljian, Senior Vice President 
Law/Crandall, Inc. 
200 Citadel Drive 
Los Angeles,, CA 90040-1554 

Mr. Victor Gleason 
Metropolitan Water District of Southern California 
1111 sunset Boulevard 
Los Angeles, CA 90054 

Mr. Rob Zapple 
11315 Blue Sage Drive 
Kagel Canyon, CA 91342 

Mr. Jules s. Bagneris, President 
Lakeview Terrace Homeowners Association 
11375 Kamloops Street 
Lakeview Terrace, CA 91342 

Mr. Sel Anderson 
L.A.C.T.C. 
13606 Little Tujunga canyon Road 
San Fernando, CA 91342 

Mr. Wayde Hunter 
North Valley Coalition 
12841 Jimeno Avenue 
Granada Hills, CA 91344 

Ms. Lynne Cooper 
Lakeview Terrace Improvement Association 
P.O. Box 224 
sunland, CA 91041 
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Ms. Tina Eick, Landuse Chairperson 
Shadow Hills Property owners Association Inc. 
P.O. Box CE 
Sunland, CA 91040 

Mr. Luther Derian, P.E. 
Solid Waste Management Division 
City of Los Angeles 
419 South Spring Street, suite 800 
Los Angeles, CA 90013 

Program Supervisor 
Environmental Analysis 
South Coast Air Quality Management District 
21865 East Copley Drive 
Diamond Bar, CA 91765-4182 

Director 
Department of Planning 
City of Lo~ Angeles 
200 n. Spring street 
Los Angeles, CA 90012 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LOS ANGELES REGION 

MONITORING AND REPORTING PROGRAM NO. 5636 
FOR 

CITY OF LOS ANGELES 
(Lopez canyon Landfill) 

(File No. 69-68) 

I. REPORTING 

A. The discharger shall implement this Monitoring and Reporting 
Program beginning November 1, 1992. Quarterly monitoring 
shall be performed during the months of February, May, August 
and November. Monitoring reports shall be submitted to the 
Board by the fifteenth (15th) day of the second month 
following each quarterly sampling event. The first water 
quality monitoring report under this program is due January 
15, 1993. Waste disposal monitoring reports shall be 
submitted to the Board monthly, by the first day of the second 
following month. The first waste disposal monitoring report 
under this program is due January 1, 1993. Subsequent to 
receipt of any reports required by Water Quality Monitoring 
item D-4 of Order No. 91-122, this Monitoring and Reporting 
Program shall be revised accordingly. 

B. The discharger shall submit all monitoring data in hard copy 
form and also monitoring data on computer diskette (5-1/4 
inch, 360 kilobyte, or 3-1/2 inch, 1.44 megabyte). The 
monitoring data submitted on diskette should be in ASCII 
format, and presented in a cumulative, updated form with each 
submittal. Monitoring data submitted in hard copy form should 
be in discrete, noncumulative form. 

c. Each monitoring report must affirm that all analyses were 
conducted at a laboratory certified for such analyses in 
accordance with Section 13176 of the California Water Code and 
in accordance with current EPA guideline procedures contained 
in 40 CFR Part 136, or as specified in this Monitoring 
Program. 
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CITY OF LOS ANGELES 
(Lopez canyon Landfill) 
Monitoring & Reporting Program 

File No. 69-68 

D. For any analyses performed for which no procedures are 
specified in the EPA quidelines or in this Monitoring Program, 
the constituent or parameter analyzed and the method or 
procedure used must be specified in the report. 

E. The discharger may submit additional data to the Board not 
required by this Program in order to simplify reporting to 
other requlatory agencies. 

F. Quarterly monitoring shall be performed during the months of 
March, June, September, and December. Annual monitoring shall 
be performed during the month of December. See Section 
IIIA(4) for additional requirements for quarterly monitoring. 
In the event monitoring is not performed as above because of 
unforeseen circumstances, substitute monitoring shall be 
performed as soon as possible after these times, and the 
reason for the delay shall also be given. 

G. Where the units for a parameter are listed as ugjl (ppb), 
suitable analytical techniques shall be used to achieve this 
precision. All method detection limits shall be below the 
current Maximum Contaminant Levels listed in Title 22 of the 
California Code of Regulations or Action Levels Recommended 
by the Department of Health Services, Sanitary Engineering 
Branch, or (for organics) the minimum limit of detection 
specified in EPA Methods or Appendix A, 40 CFR 136 if the 
Maximum contaminant Level or Action Level is not achievable. 

H. Analytical data reported as "less than" shall be reported as 
less than a numeric value or below the limit of detection for 
that particular analytical method (also give the limit of 
detection). 

I. All analytical samples obtained for this Program shall be grab 
samples. 

J. If the discharger performs analyses for any parameter more 
frequently than required by this Program using approved 
analytical methods, the results of those analyses shall be 
included in the monitoring report. 

K. After approval of the required waste load checking program, 
results of that checking program shall be reported in each 
monitoring report. In the event that hazardous wastes or other 
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CITY OF LOS ANGELES 
(Lopez canyon Landfill) 
Monitoring ' Reporting Program 

File No. 69-68 

unacceptable materials are detected, the type, source, and 
disposition of those wastes shall also be reported. 

L. The city of Los Angeles shall retain records of all monitoring 
information, including all calibration and maintenance records 
regarding monitoring instrumentation, and copies of all data 
submitted to regulatory agencies for a period of at least five 
years. This period may be extended by request of the Regional 
Board at any time and shall be extended during the course of 
any unresolved litigation regarding all or any part of the 
entire site. 

M. Records of monitoring information shall include: 

a. The date, exact place, procedure and time of sampling 
or measurement: 

b. The individual(s) who performed the sampling or 
measurement: 

c. The date(s) analyses were performed on the samples: 
d. The individual(s) who performed the analyses: 
e. The analytical techniques or methods used: and 
f. The results of the analyses or measurements. 

II. WASTE DISPOSAL REPORTING 

A. The first report to the Board shail include a map of the site 
and shall indicate the area(s) where disposal is taking place 
or will begin. This map shall be updated monthly and 
summarized and submitted with the annual report due March 1. 
If a new area is started, it shall be updated with the 
corresponding monthly report. 

B. A waste disposal report containing the following information 
shall be filed with this Board each month: 

1. A tabular list of the estimated average monthly 
quantities (in cubic yards and tons) and types of 
materials deposited each month. If no wastes were 
deposited during the month, the report shall so state. 

2. An estimate of the remaining capacity (in cubic yards and 
tons) and the remaining life of the site in years and 
months. 
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(Lopez canyon Landfill) 
Monitoring ' Reporting Program 

3. A certification that all wastes were deposited in 
compliance with the Board's requirements, and that no 
wastes were deposited outside of the boundaries of the 
waste management area ( s) as specified in the Board's 
requirements. 

4. A description of the location and an estimate of the 
seepage rate or flow of all known seeps and springs at 
the site. 

5. The estimated amount of water used at 
management area for landscape irrigation, 
dust control etc., during the month. 

the waste 
compaction, 

C. In the event that dewatered sewage or water treatment sludge, 
is permitted at the site, such disposal shall be subject to 
monitoring and reporting requirements which shall be developed 
prior to the disposal of this waste. 

D. The discharger shall report all 
wastes inadvertently received 
disposition. 

unacceptable (to this site) 
at this site and their 

The following details shall be included: 

1. The source (if known) , including the hauler, of the 
unacceptable wastes and date received andjor discovered. 

2. Identification (if known) and the amount of waste. 

3. The name and address of the hauler (who removes the waste 
from this site), if different from the source. 

4. The ultimate point of disposal for the waste. 

5. The city of Los Angeles' actions to prevent recurrence 
of the attempted depositing of unacceptable wastes by 
this source or individual (if applicable). 

If no unacceptable wastes were received (or discovered) during 
the month, the report shall so state. 
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CITY OF LOS ANGELES 
(Lopez Canyon Landfill) 
Monitoring ' Reporting Program 

III. GROUND WATER MONITORING 

A. Provisions and General Requirements 

File No. 69-68 

1. For the purposes of this Program, the terms "Monitoring Well" 
and "Lysimeter" are synonymous. 

2. The ground water monitoring program must be carried out during 
the active life of this site, during the closure and post­
closure care periods, and during periods when no wastes are 
deposited at the site. 

3. Analytical results for ground water monitoring shall be 
submitted with the corresponding monthly waste disposal 
report. If a well was not sampled (or measured) during the 
reporting period, the reason for the omission shall be given. 
If no fluid was detected in a monitoring well, a statement to 
that effect shall be submitted. 

4 • Monthly observations and measurements of the static water 
levels shall be made on all monitoring wells, and records of 
such observations and measurements shall be submitted with the 
monthly reports. All monitoring wells shall be sounded each 
December to determine total depth. Wells affected by pumping 
shall be measured prior to pumping insofar as is possible. 
In the event that ground water is encountered in a normally 
dry well, samples shall be collected at that time for 
analysis. 

5. Duplicate samples shall be taken for all metals analyses. 
Unfiltered samples shall be tested for total metals, and 
filtered samples (using filters with openings not less than 
0. 45 microns) shall be tested for dissolved metals. Both 
samples are preserved with nitric acid, the filtered sample 
preserved immediately after it has been filtered. 

6. No filtering of samples taken for organics analyses shall be 
permitted. Samples for organic analyses shall be taken with 
a sampling method which minimizes volatilization and 
degradation of potential constituents. 

7. The velocity and direction of ground water flow under the 
waste management unit shall be determined quarterly for the 
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first year and every third quarter thereafter. ("Third" means 
nine months later, not the third quarter of the year). 

B. Monitoring Well Locations 

1. Representative ground water samples shall be obtained, if 
water is present, on a quarterly basis, and the analytical 
results reported, from at least the following monitoring 
wells: 

MWSS-1, MW88-2, MW88-4, MW88-5, LYS88-1, LYS88-2, (MW88-3 has 
been decommissioned) 

2. The Los Angeles County Public Works - Waterworks District #21 
is located directly east of the landfill. The District has 
three water wells (6019, 4920B, 4920C) within one mile of 
Lopez Canyon Landfill. and they provide water to approximately 
225 homes in Kagel Canyon. These wells shall be analyzed on 
an annual basis for the parameters listed in paragraphs C.2 
and C.3. 

3. The·precise locations, depths, well screen lengths, and other 
design criteria for new monitoring wells shall be submitted 
to the Executive Officer for approval. Wells MW92-1, MW92-
2 and MW92-3 shall be installed on or before December 31, 
1992. Wells MW92-1 and MW92-2 shall serve as downgradient 
wells for Disposal Area c and MW92-3 is to be located in B 
canyon and is designed to be an upgradient well To MW88-5. 

c. Sampling and Analyses 

1. The following are the indicator parameters for this facility: 
Electrical conductivity, chloride, sulfate, pH, total organic 
halogen, BOD, and COD. 

2. Routine quarterly sampling and analyses shall consist of the 
following parameters: 
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Parameters 

pHm 
Electrical conductivity 
BOD5 20'C 
COD 
Total dissolved solids 
Boron 
Alkalinitym 
Ammonia (as N) 
Bicarbonate (HCO~ 
Calcium 
Chloride 
Iron (total and dissolved) 
Total Hardness (as caco3) 
co [l] 

2 
Sulfate 
Sodium 
Potassium 
Nitrate (as N) 
Total orqanic carbon 
Total organic halogens 
Benzene 
Carbon tetrachloride 
Methylene Chloride 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 
Trichloroethylene 
Perchloroethylene 
Vinyl chloride 

Units 

pH units 
JJmhosjcm 
mg/1 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
l'g/1 
J.l.g/1 
JJg/1 
J.l.g/1 
J.l.g/1 
JJg/1 
JJg/1 
JJg/1 
JJg/1 
J.l.g/1 
J.l.g/1 

[1] Althouqh field determination is the preferred procedure 
for pH in the presence of dissolved carbon dioxide, pH may be 
determined in the laboratory if the total elapsed time between 
samplinq and testinq is less than 6 hours and the sample is 
properly sealed durinq transit. Each report shall certify 
that these conditions were met if laboratory determination of 
these parameters was done in lieu of field determination. 

The following shall be sampled quarterly for the first year 
that this program is in effect and yearly thereafter (during 
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the month of December), provided further quarterly sampling 
is not warranted by the presence of appreciable contamination: 

a. Volatiles, semi-volatiles, pesticides and PCBs using EPA 
Methods 624, 625, and 8080. If Method 624 cannot satisfy 
Item I-H of this program, then EPA Methods 601 and 602 
shall be substituted for Method 624. All peaks greater 
than 10% of the internal standard should be identified 
and quantified for gas chromatography analyses. After 
the first year of monitoring, Method 8080 will be 
discontinued unless warranted by the presence of 
appreciable contamination. 

b. The following metals: antimony, arsenic, barium, 
beryllium, cadmium, total chromium, cobalt, copper, lead, 
magnesium, manganese, mercury, nickel, potassium, 
selenium, silver, and zinc. Total cyanide and sulfides 
shall also be determined. 

c. Acrolein and acrylonitrile (using EPA Method 603 or 
8030), if EPA Method 601 or 624 does not quantitatively 
determine their presence. After the first year of 
monitoring, quantification of acrolein and acrylonitrile 
may be discontinued unless warranted by the presence of 
appreciable contamination. 

IV. SURFACE WATER MONITORING 

A. Provisions and General Requirements 

1. The surface water monitoring program must be carried out 
during the active life of this waste management area, during 
the closure and post closure care periods, and during periods 
when no wastes are deposited at the site, unless, at some 
future time, the City of Los Angeles installs drainage 
controls which prevent all of the runoff from the waste 
management units from entering the surface and ground waters 
of the State. If such drainage controls are installed, the 
surface water program will be discontinued. 

2. Analytical results for surface water monitoring shall be 
submitted with the corresponding monthly waste disposal 
report. If a surface water monitoring location was not 
sampled during a reporting period, the reason for not 
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obtaining a sample shall be given (no rain, already obtained 
one for fall, etc.). 

3. All metals analyses shall be unfiltered for total metals 
concentrations. If you choose to also have dissolved metals 
concentrations determined, you may do so, provided the 
determination is made on filtered samples (using filters with 
openings not less than 0.45 microns). Both samples are 
preserved with nitric acid, the filtered sample preserved 
immediately after it has been filtered. 

B. sample Locations 

1. Representative surface water samples shall be obtained 
semiannually, once during the rainy months (Fall) and once 
during the second half of the rainy months (Spring), from at 
least the following locations. 

Canyon A basin outlet, Canyon B basin outlet, canyon c basin 
outlet, Sub-drain c pipe outlet. 

c. sampling and Analyses 

1. The following are the indicator parameters for this facility: 
Electrical conductivity, chloride, sulfate, pH, total organic 
halogens, BOD, and COD. 

2. Routine (semiannually) sampling and analyses shall consist of 
the following parameters: 

Parameters 

pHm 
Electrical conductivity 
BOD5 20°C 
COD 
Oil & Grease 
Total dissolved solids 
Boron 
Alkalini tym 
Ammonia (as N) 
Bicarbonate (HC03 ) 
Calcium 
Chloride 
Iron 
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pH units 
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mg/1 
mg/1 
mgjl 
mg/1 
mg/l 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
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Total hardness (as Caco3 ) 
co [1] 

suifate 
Sodium 
Potassium 
Nitrate (as N) 
Total organic carbon 
Total organic halogens 
Acetone 
Benzene 
Carbon tetrachloride 
Methylene Chloride 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 
Trichloroethylene 
Perchloroethylene 
Vinyl chloride 

mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
mgjl 
j.l.gjl 
j.l.gjl 
j.l.g/1 
J.l.g/1 
j.l.g/1 
j.l.g/1 
J.l.g/1 
j.l.gjl 
j.l.gjl 
j.l.g/1 
j.l.g/1 
j.l.g/1 

File No. 69-68 

[1] Although field determination is the preferred procedure 
for pH in the presence of dissolved carbon dioxide, pH may be 
determined in the laboratory if the total elapsed time between 
sampling and testing is less than 6 hours and the sample is 
properly sealed during transit. Each report shall certify 
that these conditions were met if laboratory determination of 
these parameters was done in lieu of field determination. 

3. The following shall be sampled semiannually for the first year 
that this program is in effect and yearly thereafter (during 
the first storm of the rainy season), provided further 
semiannually sampling is not warranted by the presence of 
appreciable contamination: 

a. 

b. 

Volatiles and semi-volatiles using EPA Methods 624 and 
625. If Method 624 cannot satisfy Item I-H of this 
program, then EPA Methods 601 and 602 shall be 
substituted for Method 624. All peaks greater than 10% 
of the internal standard should be identified and 
quantified for gas chromatography analyses. 

The following metals: antimony, arsenic, barium, 
beryllium, cadmium, total chromium, cobalt, copper, lead, 
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magnesium, manganese, mercury, nickel, potassium, 
selenium, silver, and zinc. Total cyanide and sulfides 
shall also be determined. 

4. Surface water monitoring will be continued as long as it is 
determined necessary by the Board. 

V. GENERAL PROVISIONS 

1. All sampling, sample preservation, and analyses shall be 
performed in accordance with the latest edition of "Guidelines 
Establishing Test Procedures for Analysis of Pollutants", 
promul,gated by the United States Environmental Protection 
Agency. 

2. The discharger shall calibrate and perform maintenance 
procedures on all monitoring instruments and equipment to 
ensure accuracy of measurements, or shall ensure that both 
activities will be conducted. 

3. A grab sample is defined as an individual sample collected in 
fewer than 15 minutes. 

4 • For every item where the requirements are not met, the 
discharger shall submit a statement of the actions undertaken 
or proposed which will bring the discharge into full 
compliance with requirements at the earlie&t time and submit 
a timetable for correction. 

5. By March 1 of each year, the discharger shall submit an annual 
report to the Board. The report shall contain both tabular 
and graphical summaries of the monitoring data obtained during 
the previous year. In addition, the discharger shall discuss 
the compliance record and the corrective actions taken or 
planned which may be needed to bring the discharge into full 
compliance with the waste discharge requirements. 

6. The discharger shall maintain all sampling and analytical, 
resu.l ts, including strip charts 1 date, exact place, and time 
of sampling; date analyses were performed 1 analyst's name, 
analytical techniques used1 and results of all analyses. Such 
records shall be retained for a minimum of three years. This 
period of retention shall be extended during the course of any 
unresolved litigation regarding this discharge when requested 
by the Board. 
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7. In reporting the monitoring data, the discharger shall arrange 
the data in tabular form so that the data, the constituents, 
and the concentrations are readily discernible. The data 
shall be summarized to demonstrate compliance with waste 
discharge requirements and, where applicable, shall include 
results of receiving water observations. 

8. Monitoring reports shall be signed by: 

a. In the case of corporations, by a principal executive 
officer at least of the level of vice-president or his 
duly authorized representative, if such representative 
is responsible for the overall operation of the facility 
from which the discharge originates; 

b. In the case of a partnership, by a general partner; 

c. In the case of a sole proprietorship, by the proprietor; 

d. In the case of a municipal, state or other public 
facility, by either a principal executive officer, 
ranking elected official, or any other authorized 
employee. 

9. Each report shall contain the following completed declaration: 

"I declare under penalty of perjury that the foregoing is true 
and correct. 

Executed on the ___ day of ------- at ------ " 
_________ {Signature) 

__________ {Title) 

10. If no waste was deposited during the reporting period, the 
report shall so state. 

11. The discharger shall mail each monitoring report to: 

TECHNICAL SUPPORT UNIT 
CALIFORNIA REGIONAL WATER QUALITY 

CONTROL BOARD - LOS ANGELES REGION 
101 Centre Plaza Drive 

Monterey Park, CA 91754-2156 
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12. These records and reports are public documents and shall be 
made available for inspection during business hours at the 
office of the California Regional Water Quality Board, Los 
Angeles Region. Records or reports which might disclose trade 
secrets, etc., may be excluded from this provision as provided 
in Section 13267(b) of the California Water Code, if 
requested. 

Ordered By: 

Date: 

ROBERT P. GHIRELLI, D.Env. 
Executive Officer 

r I 
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City of Los Angeles 

LAW ENVIRONMENTAL, INC. 

3320 N. SAN FERNANDO BLVD. 
BURBANK, CALIFORNIA 91504 
TEL. (818) 848-0214 
FAX (818) 848-1674 

Solid Waste Management Division 
419 South Spring Street, Suite 800 
Los Angeles, California 90013 Law Environmental Project No. 58-6425.07 

Attention: Mr. Luther Derian, P.E. 

WATER BALANCE 
Lopez Canyon Landfill 

Lakeview Terrace District 
Los Angeles. California 

As required by the California Integrated Solid Waste Management Board letter dated 
January 7, 1992, we have prepared this water balance study for the cover of canyons A 
and Bat the Lopez Canyon Landfill (their Item No.5). The balance uses site-specific soils 
data and climatological data from nearby localities. 

Law Environmental, Inc., prepared this report for the City of Los Angeles's specific needs. 
The registered geologists who prepared this report have a minimum of 10 years experience. 
Our findings and recommendations were prepared according to generally accepted 
professional principles and practices used by similar consulting firms in this or similar areas. 
Any use, interpretation, or emphasis other than that contained here, is done at the reader's 
own risk. 

We appreciate working with you on this project. If you have any questions or require 
further assistance, please call Alice Campbell at (818) 848-0214. 

Sincerely, 

LAW ENVIRONMENTAL, INC. 

~~066~ 
William J. cf.sraitis 
Staff Geologist 

~~&ff 
Alice Campbell, C.E.G. 1157 
Principal Hydrogeologist 

AC/ks/642507WB.RPT 
Attachments 



WATER BALANCE 

To help predict the effects of future land use on moisture conditions in the fill, detailed 

water balances were calculated for irrigated and non-irrigated conditions on the cover. The 

cover thickness used was five feet, to include both the barrier soil and the vegetative layer. 

The soil data we used for calculations were from the test pad developed for liner design. 

This was chosen because the same or similar materials will be used for the cover. The soil 

data are as follows: 

Location: 
Soil Type (ASTM): 
Plasticity Index: 
Permeability (lab): 
Dry Density: 
Wet Density: 
Field Moisture (Specific Yield): 
Porosity: 

Pad 2-1 
CL 
8.5 
2.02 x 10.;; em/sec 
108.3 
132.9 
12.6 
24.6 percent 

Four water balance cases were considered; these included natural rainfall (no irrigation), 

adding irrigation, irrigating a cover loosened by cracking, and loosening the cover without 

irrigation but with rainfall. Changes with time were modeled by increasing the "root hole 

factor" from 0.01 to 0.20. For our analysis, we used the water year 1982-83, which was well 

above the average. 

The results of the simulation showed that the cover, as newly installed, essentially prevents 

percolation. As the cover settles and ages, some infiltration will occur. However, for the 

irrigated and vegetated cover, plant transpiration increases as water penetration increases 

during aging, and total water penetration, even with 45 inches of water applied, is just over 

two inches per year. Assuming that the trash can absorb 15 percent water without 

saturating, and that the trash is 180 feet thick, then it can hold 324 inches of water, this 

would result in a time to saturation of 160+ years, assuming the same precipitation each 

year. 
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This analysis assumes the cover remains generally intact. In reality, most of the water that 

passes through the cover will enter via cracks or by ponding. Saturating the cover is highly 

improbable in the Southern California climate. Thus, maintenance and crack repair are far 

more important than irrigation in preventing saturation of the landfill. 

A detailed water balance for the season 1982-1983 is attached in Appendix A. This year 

was chosen because it was the wettest year since 1940-1941, and would illustrate cover 

performance under greater than 100-year rainfall conditions. The calculations are for a unit 

area on the landfill surface, in inches of water. The totals can be multiplied by the area of 

the site (about 72 acres) for the total volume of each category. 

Monthly totals are presented in Table 1, Water Balance: 1982-1983. Monthly summaries 

of daily totals for the water balance are in Appendix A, along with an explanation of the 

equations used to compute daily balances. 

TABLE 1 

LOPEZ CANYON WATER BALANCE: 1982-83 

IRRIG .. P82.83 AVLMOI INFIL TRANSP EVAP PERC RUNOFF 

ocr 2.710 0.180 ..0.271 2.890 0.707 1.911 0.000 0.000 

NOV 1.490 4.850 0.555 3.230 0.870 2.915 0.000 3.110 

DEC 0.700 1.347 1.790 1.877 1.240 2.426 0.000 0.170 

JAN 0.350 8.512 -1.665 4.680 0.899 2.116 0.000 4.182 

FEB 0.000 5.890 ·1.625 3.482 0.625 1.232 0.000 2.408 

MAR 0.000 15.789 -3.032 4.891 1.158 0.694 0.007 10.898 

APR 0.000 3.880 1.658 2.207 2.205 1.645 0.014 1.673 

MAY 0.700 0.320 3.220 1.020 2.383 1.857 0.000 0.000 

JUN 1.400 0.068 0.362 1.468 1.358 0.472 0.000 0.000 

JUL 1.400 0.034 2.040 1.434 0.965 2.510 0.000 0.000 

AUG 2.100 2.777 -1.189 3.481 0.866 1.427 0.000 1.396 

SEP 2.100 1.710 ·0.995 3.180 0.730 1.455 0.000 0.630 

TOTAL: 12.950 45.357 0.848 33.841 14.007 20.661 0.020 24.467 

CHECK: WAT IN=> 59.155 = 59.155 <= WATOUT 
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The State regulations would allow 1 x 10.;; em/sec, or about one foot per year, of seepage 

through the cover. The cover, as designed, is estimated to allow no seepage even under the 

unusually wet design conditions. This is because the low infiltration rate would allow little 

infiltration, even during large storms. What little water infiltrates, generally evaporates after 

a storm. 

Based on the results of the water balance calculation, irrigation to establish vegetation will 

not results in unacceptable percolation through the cover, even under the wettest conditions. 

The cover, as designed, will allow much less than 10.;; em/sec of drainage even in a wet year. 

In a dry year, the effective permeability of the cover is about 10-a em/sec, or less. 
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APPENDIX A 

WATER BALANCE CALCULATIONS 

Calculation of Deep Percolation Through Cover 

The approach used in our calculations was to simulate the behavior of the clay during and 

after rainfall events. The factors that affect percolation are precipitation, moisture-in­

storage, infiltration, evaporation, runoff, and transpiration. Each of these factors was 

calculated using equations describing each step in the processes linking precipitation with 

percolation. The processes and equations used are as follows: 

Rainfall (ppt) 

Daily rainfall records were obtained from Los Angeles County Flood Control District 

(LACFCD). The station used was for Hansen Dam. This station was chosen 

because it is nearest the ·site. We used 1982-83, which totaled 39.51 inches, as a 

worst-case for infiltration . 

.,. Irrigation 

Irrigation was based on 0.25 inches every other day . 

.,. Evaporation 

Evaporation records were obtained from LACFCD. The closest station is at Los 

Angeles Dam, 9 miles northwest. Evaporation is limited by either the energy 

available or by the soils ability to transmit water. In addition, the rate of soil 

evaporation declines exponentially as the dry upper part of the soil inhibits 

evaporation from lower parts of the soil. Therefore, evaporation was calculated using 

maximum rates after a rain and an exponential decline until the next rainfall event. 
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... Soil Properties 

The soil was described by its thickness, porosity, maximum infiltration rate, field 

capacity, maximum evaporation rate, permeability, plant cover, and available water 

content. The infiltration rate was made to change with moisture content of the soil 

using the method of Holtan (USDA, 1969). 

,.. Plant Cover 

Plant cover has two effects: it retards evaporation and it produces 

evapotranspiration. Plant roots promote infiltration, but this is offset by the higher 

transpiration rates of dense vegetation. The method used follows that used in the 

EPA HELP Method (1983). Transpiration is limited by soil and available moisture. 

Infiltration 

Infiltration rates vary from highest in dry soil to a low equal to the saturated unit 

hydraulic conductivity (K. or Ksat), and is a function of the moisture content and also 

of thickness. It is also affected by compaction, plant root holes, worm borings, and 

animal burrows. We have assumed that, as the landfill cover ages, it loses some of 

its initial compaction. 

Runoff 

Runoff is ordinarily calculated using maximum storm conditions and assuming wet 

conditions, because maximum runoff rates are used for many hydraulic design 

problems. However, this tends to overestimate runoff for smaller events. For low 

intensity events, runoff is not a constant, but depends on how much water infiltrates. 

Early in the rainy season or in a storm, most of the water is absorbed by the soil. 

Therefore, runoff for this model was calculated based on the residual after 

infiltration. 
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Deep Percolation 

Percolation rates vary from zero at field capacity to Ksat at saturation. Intermediate 

rates are calculated using the percentage of saturated pore space. 

,.. Soil Moisture 

Soil moisture may vary from practically zero to a maximum depending on thickness 

and pore space. Directly or indirectly, soil moisture determines the rates of all other 

processes. The model mediates all movements of water based on daily precipitation. 

,.. Structure 

All units are in inches or rates of inches per day. The model starts with an assumed 

initial moisture content. For convenience, the model begins in October, when soil 

moisture is a minimum. Initial moisture was chosen from available moisture contents 

measured in cover materials during July 1985. Soil parameters used were based on 

permeabilities measured for site soils. 

The calculations are made for each day in six steps: 

1. Initialize saturated porosity, moisture content at field capacity, moisture 

content at wilting point, and maximum infiltration rate. 

2. From initial moisture content and daily precipitation (if any), calculate 

infiltration using maximum rate based on moisture content or pore space 

availability, whichever is less. 

3. Calculate deep percolation at a rate based on percent saturation and Ksat for 

moisture contents greater than field capacity, or on available water content 

above field capacity, whichever is less. 
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4. Calculate transpiration based on whether or not it has rained, whether or not 

the soil is wetter than the wilting point, and whether there is water available 

for transpiration. 

5. Calculate evaporation based on a) whether it is raining, b) the soil's maximum 

rate or the maximum evaporation rate measured for that day, whichever is 

less, with adjustment for plant cover, and c) whether there is sufficient 

moisture for evaporation. 

6. Total all losses and gains to the soil and use new moisture content for next 

day's calculations. Table A-1 shows the results of a one year simulation using 

the recommended cover design. The water year 1982-83 represents a very 

high rainfall year. The monthly summary shows that in 1982-83, no deep 

percolation would occur. Tables A-2, A-3 and A-6 shows the result of a 

one-year simulation with irrigation. Tables A-4, A-5 and A-7 shows the result 

of a one-year simulation with no irrigation. The summary shows that 

1.2 inches of water percolate. 

TABLE A-l 

WATER BALANCE SUMMARY 

·····•·· .... ·. 

· .... RESULTS 

·CASE THICKNESS IRRIGATION PRECIPITATION COMPACTION ln<hes/year em/_, 

WATER YEAR 1982-83 
1 60 12.9 45.36 0.01 (dense) .020 2.5 X lQ'lU 

2 60 12.9 45.36 0.10 (loose) .937 1.2 X 10-8 

3 60 0 45.36 0.01 (dense) .004 4.8 x 10·11 

4 60 0 45.36 0.10 (loose) .52 6.4 x to·• 
WATER YEAR 1990-91 

5 60 12.9 13.38 0.01 (dense) 0 -
6 60 0 13.38 0.01 (dense) 0 -

The main differences between the new and aged cover were in transpiration. The additional 

infiltration which occurs as plant roots are established is predominantly lost to transpiration, 

and only a small amount is left percolate. 
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TABLEA-2 
LOPEZ CANYON WATER BALANCE 

CALCULATIONS FOR CASE 1: IRRIGATION +DENSE COVER 

MONTH IRRIG P82-83 AVL MOl INFIL TRANSP EVAP PERC RUNOFF 

OCT 2.710 0.180 -0.271 2.890 0.707 1.911 0.000 0.000 
NOV 1.490 4.850 0.555 3.230 0.870 2.915 0.000 3.110 
DEC 0.700 1.347 1.790 1.877 1.240 2.426 0.000 0.170 
JAN 0.350 8.512 -1.665 4.680 0.899 2.116 0.000 4.182 
FEB 0.000 5.890 -1.625 3.482 0.625 1.232 0.000 2.408 
MAR 0.000 15.789 -3.032 4.891 1.158 0.694 0.007 10.898 
APR 0.000 3.880 1.658 2.207 2.205 1.645 0.014 1.673 
MAY 0.700 0.320 3.220 1.020 2.383 1.857 0.000 0.000 
JUN 1.400 0.068 0.362 1.468 1.358 0.472 0.000 0.000 
JUL 1.400 0.034 2.040 1.434 0.965 2.510 o.ooo 0.000 
AUG 2.100 2.777 -1.189 3.481 0.866 1.427 0.000 1.396 
SEP 2.100 1.710 -0.995 3.180 0.730 1.455 0.000 0.630 
TOTAL: 12.950 45.357 0.848 33.841 14.007 20.661 0.020 24.467 
CHECK: WATIN=> 59.155 = 59.155 <=WATOUT 

FNAP IN/DAY GROWTH IRRIG '70% SOIL: CL PAD2-1 

0.17 0.300 4.000 0.090 OCT Ksat (in/day) 0.04 1 E-06 em/sec 
0.15 0.400 2.000 0.047 NOV PORE ·~ 0.394 
0.13 0.680 1.000 0.023 DEC FNPexp 3.900 1E-06 
0.09 0.800 0.500 0.011 JAN FIELD CAP 0.202 0.036 
0.07 0.820 0.000 0.000 FEB WILTPT 0.100 
0.11 1.000 0.000 0.000 MAR 
0.19 0.930 0.000 0.000 APR COVER(in) 60 MMAX 23.654 
0.20 0.780 1.000 0.023 MAY LAI 1.5 IMax (in/day) 0.874 
0.17 0.530 2.000 0.047 JUN HOLE% 0.010 MFC 12.115 
0.18 0.440 2.000 0.045 JUL FN AP (in/day) 0.210 MWP 6.000 
0.17 0.370 3.000 0.068 AUG INITMC 9.058 
0.16 0.330 3.000 0.070 SEP RFN: MAR 11 92 
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TABLEA-3 
LOPEZ CANYON WATER BALANCE 

CALCULATIONS FOR CASE 2: IRRIGATION+ LOOSE COVER 

MONTH IRRIG P82-83 AVL. MOl INFIL TRANSP EVAP PERC RUNOFF 

OCT 2.710 0.180 -0.271 2.890 0.707 1.911 0.000 0.000 
NOV 1.490 4.850 -2.555 6.340 0.870 2.915 0.000 0.000 
DEC 0.700 1.347 1.620 2.047 1.240 2.426 0.000 0.000 
JAN 0.350 8.512 -5.646 8.862 0.899 2.116 0.201 0.000 
FEB 0.000 5.890 -3.212 5.743 0.625 1.232 0.674 0.147 
MAR 0.000 15.789 -3.306 5.173 1.158 0.694 0.016 10.615 
APR 0.000 3.880 1.078 2.780 2.205 1.645 0.008 1.100 
MAY 0.700 0.320 3.224 1.020 2.383 1.857 0.004 0.000 
JUN 1.400 0.068 0.366 1.468 1.358 0.472 0.004 0.000 
JUL 1.400 0.034 2.318 1.434 1.238 2.510 0.004 0.000 
AUG 2.100 2.n1 -2.564 4.877 0.871 1.427 0.015 0.000 
SEP 2.100 1.710 -1.614 3.810 0.730 1.455 0.011 0.000 
TOTAL: 12.950 45.357 -10.561 46.445 14.286 20.661 0.937 11.862 
CHECK: WATIN=> 47.746 = 47.746 <=WATOUT 

CVAP IN/DAY GROWTH IRRIG •7()% SOIL: CL PAD2-1 

0.17 0.300 4.000 0.090 OCT Ksat (in/day) 0.04 1 E-06 em/sec 

0.15 0.400 2.000 0.047 NOV PORE% 0.394 

0.13 0.680 1.000 0.023 DEC CVPexp 3.900 1E-06 

0.09 o.aoo o.soo 0.011 JAN FIELD CAP 0.202 0.036 

0.07 0.820 0.000 0.000 FEB WILTPT 0.100 

0.11 1.000 0.000 0.000 MAR 

0.19 0.930 0.000 0.000 APR COVER(in) 60 MMAX 23.654 

0.20 0.780 1.000 0.023 MAY LAI 1.5 !Max (in/day) 8.420 

0.17 0.530 2.000 0.047 JUN HOLE •A> 0.100 MFC 12.115 

0.18 0.440 2.000 0.045 JUL rv AP (in/day) 0.210 MWP 6.000 

0.17 0.370 3.000 0.068 AUG INITMC 9.058 

0.16 0.330 3.000 0.070 SEP REV: MAR 11 92 
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TABLEA-4 
LOPEZ CANYON WATER BALANCE 

CALCULATIONS FOR CASE 3: NO IRRIGATION+ DENSE COVER 

MONTH IRRIG P82-83 AVL MOl INFIL TRANSP EVAP PERC RUNOFF 

OCT 0.000 0.180 2.439 0.180 0.707 1.911 0.000 0.000 
NOV 0.000 4.850 0.782 2.444 0.310 2.915 0.000 2.406 
DEC 0.000 1.347 1.093 1.334 0.000 2.426 0.000 0.013 
JAN 0.000 8.512 -2.494 4.836 0.225 2.116 0.000 3.677 
FEB 0.000 5.890 -1.893 3.751 0.625 1.232 0.000 2.139 
MAR 0.000 15.789 -3.371 5.227 1.158 0.694 0.004 10.561 
APR 0.000 3.880 1.528 2.322 2.205 1.645 0.000 1.558 
MAY 0.000 0.320 3.920 0.320 2.383 1.857 0.000 0.000 
JUN 0.000 0.068 1.420 0.068 1.016 0.472 0.000 0.000 
JUL 0.000 0.034 2.475 0.034 0.000 2.510 0.000 0.000 
AUG 0.000 2.777 -0.397 1.824 0.000 1.427 0.000 0.953 
SEP 0.000 1.710 -0.029 1.484 0.000 1.455 0.000 0.226 
TOTAL: 0.000 45.357 5.471 23.824 8.630 20.661 0.004 21.533 
CHECK: WATIN=> 50.828 = 50.828 <=WATOUT 

fNAP IN/DAY GROWTH IRRIG '7(JOA> SOIL: CL PAD2-1 

0.17 Q.300 0.000 0.000 OCT Ksat (in/day) 0.04 1 E-06 em/sec 

0.15 0.400 0.000 0.000 NOV PORE% 0.394 

0.13 0.680 0.000 0.000 DEC fNPexp 3.900 1E-06 

0.09 0.800 0.000 0.000 JAN FIELD CAP 0.202 0.036 

O.Q7 0.820 0.000 0.000 FEB WILTPT 0.100 

0.11 1.000 0.000 0.000 MAR 

0.19 0.930 0.000 0.000 APR COVER(in) 60 MMAX 23.654 

0.20 0.780 0.000 0.000 MAY LAI 1.5 !Max (in/day) 0.874 

0.17 0.530 0.000 0.000 JUN HOLE 0A> 0.010 MFC 12.115 

0.18 0.440 0.000 0.000 JUL fN AP (in/day) 0.210 MWP 6.000 

0.17 0.370 0.000 0.000 AUG INITMC 9.058 

0.16 0.330 0.000 0.000 SEP RfN: MAR 11 92 
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TABLEA-5 
LOPEZ CANYON WATER BALANCE 

CALCULATIONS FOR CASE 4: NO IRRIGATION+ LOOSE COVER 

MONTH IRRIG P82,-83 AVL MOl INFIL TRANSP EVAP PERC RUNOFF 

OCT 0.000 0.180 2.439 0.180 0.707 1.911 0.000 0.000 
NOV 0.000 4.850 -1.364 4.850 0.571 2.915 0.000 0.000 
DEC 0.000 1.347 2.097 1.347 1.017 2.426 0.000 0.000 
JAN 0.000 8.512 -5.670 8.512 0.726 2.116 0.000 0.000 
FEB 0.000 5.890 -3.562 5.890 0.625 1.232 0.470 0.000 
MAR 0.000 15.789 -6.664 8.542 1.158 0.694 0.026 7.246 
APR 0.000 3.880 0.736 3.124 2.205 1.645 0.009 0.756 
MAY 0.000 0.320 3.922 0.320 2.383 1.857 0.002 0.000 
JUN 0.000 0.068 1.762 0.068 1.358 0.472 0.000 0.000 
JUL 0.000 0.034 3.717 0.034 1.238 2.510 0.004 0.000 
AUG 0.000 2.777 -0.471 2.777 0.871 1.427 0.008 0.000 
SEP 0.000 1.710 0.476 1.710 0.730 1.455 0.001 0.000 
TOTAL: 0.000 45.357 -2.583 37.354 13.590 20.661 0.520 8.002 
CHECK: WATIN=> 42.774 = 42.774 <=WATOUT 

EVAP IN/DAY GROWTH IRRIG '70% SOIL: CL PAD 2-1 
0.17 Q.300 0.000 0.000 OCT Ksat (in/day) 0.04 1 E-06 em/sec 
0.15 0.400 0.000 0.000 NOV PORE% 0.394 
0.13 0.680 0.000 0.000 DEC EVPexp 3.900 1E-06 
0.09 0.800 0.000 0.000 JAN FIELD CAP 0.202 0.036 
0.07 0.820 0.000 0.000 FEB WILTPT 0.100 
0.11 1.000 0.000 0.000 MAR 
0.19 0.930 0.000 0.000 APR COVER(in) 60 MMAX 23.654 
0.20 0.780 0.000 0.000 MAY LAI 1 .5 I Max (in/day) 8.420 
0.17 0.530 0.000 0.000 JUN HOLE% 0.100 MFC 12.115 
0.18 0.440 0.000 0.000 JUL EV AP (In/day) 0.210 MWP 6.000 
0.17 0.370 0.000 0.000 AUG INITMC 9.058 
0.16 0.330 0.000 0.000 SEP REV: MAR 11 92 
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TABLEA-6 
LOPEZ CANYON WATER BALANCE 

CALCULATIONS FOR CASE 5: IRRIGATION+ DENSE COVER 

MONTH IRRIG P90-91 AVL. MOl INFIL TRANSP EVAP PERC RUNOFF 

OCT 2.710 0.000 -0.313 2.710 0.745 1.652 0.000 0.000 
NOV 1.490 0.630 0.112 2.011 0.901 1.222 0.000 0.109 
DEC 0.700 0.030 2.408 0.730 1.305 1.834 0.000 0.000 
JAN 0.350 2.030 0.739 1.818 1.003 1.554 0.000 0.562 
FEB 0.000 3.030 -0.934 1.169 0.099 0.136 0.000 1.861 
MAR 0.000 7.540 -0.949 3.614 1.401 1.265 0.000 3.926 
APR 0.000 0.040 2.666 0.040 1.612 1.094 0.000 0.000 
MAY 0.700 0.000 -0.260 0.700 0.000 0.440 0.000 0.000 
JUN 1.400 0.000 -0.464 1.400 0.916 0.020 0.000 0.000 
JUL 1.400 0.070 0.527 1.470 0.355 1.642 0.000 0.000 
AUG 2.100 0.010 -0.244 2.110 0.074 1.792 0.000 0.000 
SEP 2.100 0.000 -1.209 2.100 0.642 0.249 0.000 0.000 
TOTAL: 12.950 13.380 2.079 19.872 9.051 12.900 0.000 6.458 
CHECK: WATIN-> 28.409 = 28.409 <=WATOUT 

EVAP IN/DAY GROWTH IRRIG '700A> SOIL: CL PAD2-1 

0.17 0.300 4.000 0.090 OCT Ksat (in/day) 0.04 1 E-06 em/sec 

0.15 0.400 2.000 0.047 NOV PORE% 0.394 

0.13 0.680 1.000 0.023 DEC EVPexp 3.900 1E-06 

0.09 0.800 0.500 0.011 JAN FIELD CAP 0.202 0.036 

0,07 0.820 0.000 0.000 FEB WILTPT 0.100 

0.11 1.000 0.000 0.000 MAR 

0.19 0.930 0.000 0.000 APR COVER (in) 60 MMAX 23.654 

0.20 0.780 1.000 0.023 MAY LAI 1.5 IMax (in/day) 0.874 

0.17 0.530 2.000 0.047 JUN HOLE% 0.010 MFC 12.115 

0.18 0.440 2.000 0.045 JUL EVAP (in/day) 0.210 MWP 6.000 

0.17 0.370 3.000 0.068 AUG INITMC 9.058 

0.16 0.330 3.000 0.070 SEP REV: MAR 11 92 
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TABLE.A-7 
LOPEZ CANYON WATER BALANCE 

CALCULATIONS FOR CASE 6: NO IRRIGATION+ DENSE COVER 

MONTH IRRIG P90-91 AVL MOl INFIL TRANSP EVAP PERC RUNOFF 

OCT 0.000 0.000 2.397 0.000 0.745 1.652 0.000 0.000 
NOV 0.000 0.630 1.270 0.630 0.678 1.222 0.000 0.000 
DEC 0.000 0.030. 1.804 0.030 0.000 1.834 0.000 0.000 
JAN 0.000 2.030 -0.068 1.622 0.000 1.554 0.000 0.408 
FEB 0.000 3.030 -1.242 1.378 0.000 0.136 0.000 1.652 
MAR 0.000 7.540 -2.152 3.901 0.485 1.265 0.000 3.639 
APR 0.000 0.040 1.832 0.040 0.778 1.094 0.000 0.000 
MAY 0.000 0.000 0.440 0.000 0.000 0.440 0.000 0.000 
JUN 0.000 0.000 0.020 0.000 0.000 0.020 0.000 0.000 
JUL 0.000 0.070 1.572 0.070 0.000 1.642 0.000 0.000 
AUG 0.000 0.010 1.782 0.010 0.000 1.792 0.000 0.000 
SEP 0.000 0.000 0.249 0.000 0.000 0.249 0.000 0.000 
TOTAL: 0.000 13.380 7.905 7.681 2.686 12.900 0.000 5.699 
CHECK: WATIN-> 21.285 - 21.284 <-WATOUT 

EVAP IN/DAY GROWTH IRRIG '70% SOIL: CL PAD 2-1 

0.17 0.300 0.000 0.000 OCT Ksat (in/day) 0.04 1 E-06 em/sec 
0.15 0.400 0.000 0.000 NOV PORE% 0.394 
0.13 0.680 0.000 0.000 DEC EVPexp 3.900 1E-06 

0.09 0.800 0.000 0.000 JAN FIELD CAP 0.202 0.036 
0.07 0.820 0.000 0.000 FEB WILTPT 0.100 
0.11 1.000 0.000 0.000 MAR 
0.19 0.930 0.000 0.000 APR COVER (in) 60 MMAX 23.654 

0.20 0.780 0.000 0.000 MAY LAI 1.5 !Max (in/day) 0.874 
0.17 0.530 0.000 0.000 JUN HOLE% 0.010 MFC 12.115 

0.18 0.440 0.000 0.000 JUL EV AP (in/day) 0.210 MWP 6.000 
0.17 0.370 0.000 0.000 AUG INITMC 9.058 
0.16 0.330 0.000 0.000 SEP REV: MAR 11 92 
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SAMPLE WATER BALANCE CALCULATION 
FOR 2/14/1980. 

Input Data 

Soil Variables 

Ksat, ................................... 0.003 in/day 
Porosity ................................. 0.264 
Soil Limited 
Evaporation Rate ......................•.. 0.197 in/day 
Field Capacity (F.C) ....................... 0.17 
Wilting Point ............................. 0.15 

Problem Variables 

Cover thickness ........................... 24 inches 
Leaf Area Index (LA!) ...................... 3.0 ft2/ft2 

Pore-space continuity ....................... 0.10 
Initial Moisture in Storage (IMC) .............. 2.5 in. 

Initial Setpoint Calculations 

Feb. daily evaporation 
(weather-limited) .......................... 3.14"/28d = .0112 in/day 
Days since last rain ........................ 5 
Available Storage 
(thickness * porosity) ....................... 6.336 in. 
Moisture at Field Cap ...................... 4.08 in. 
Moisture at Wilt Point ...................... 3.60 in. 
Maximum Infiltration Rate** ................. 1.329 in/day 
** = holes x (avl. storage "' 1.4) + Ksat 
(0.10 X (6.336) "' 1.4) + .003 = 1.329 

•This example does not use the same input data as the model for the site. 
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a) 

Day 1 (2/14/80) 
ppt = 0.10 

1. Calculate infiltration (I) 
Logic: If no rain --> 0 

calculate today's rate 
calculate today's avail. storage (room) 

if rate > room, room (if rain > room, else rain) 
if room > rate, rate (if rain > rate, else rain) 

today's room = avl. storage - imc = 6.336 - 2.50 = 3.836 in. 
today's rate = holes x (room A 1.4) + Ksat = 0.1 x (3.836 A 1.4) + .003 

so: room > rate but 
ppt < room so I = 0.10 

= .6598 in/day 

2. Calculate runoff 
R = Ppt - Inf = 0.00 

3. Calculate evaporation 

Logic: If no water in storage --> 0 or remainder if moisture is below limiting rate 
find limiting rate, soil or weather 

set initial rate based on available moisture and limiting rate 
assume exponential decline in evap. after rain stops 

k = -0.1, t = days since rain 

for weather, assume plant cover reduces evap. 

rate = EFEB/28 x exp (-0.4xLAI) 

(atm) = .111 x exp (·Mx3) = .03343 in/day 
(soil limited rate = MXE = 0.197 in/day) 

MXE > atm evap. so use atm (energy-limited) 

evap. = 0.03343 x e.o.txt 
= 0.03343 x e-O.txs 
= 0.0203 in. 

Note: if AMC < etoday, do not bother with evap. 
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4. Transpiration (T) 

check whether today is rainy (>.01") or not. 
(if it is raining, cut transpiration in half) 
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if AMC < MWP, ··> 0 G - growth factor 

if AMC · MWP, <rate, AMC • MWP 

otherwise, [ 
rainy --> EFEB x GFEB x I.Al/6 

dry ··> EFEB X GFEB X I.Al/3 

So T = 0.488 x 0.111 x 3/6 = 0.027 

5. Deep Percolation (D.P.) 

1. Assume unit vertical gradient 
Q = KiA 100% at saturation 

2. Assume Q = 0 at field capacity 

3. Assume linear relation recharge 
between F.C. and saturation 

Get field capacity (MFC) = 4.08 

Get infiltration - add to yesterday's moisture-in-storage 

AMC = AMS,est + I = 2.5 + 0.10 = 2.60" 

Compute today's percolation rate 

Ksat x (IMC + Inf)/MMAX 
= .003 X (2.5 + .01)/6.336 
= 0.04771 in/day 

Check against available moisture 

if Ktoday < (AMC + INF • F.C.), then 
.04771 > (2.5 + .10 • 4.08) so D.P. = 0 

Note: (if AMC + INF • F.C. < K,oda.Y' take excess water 
if AMC > FC if AMC + INF · F.C. > K,odaY' take K,oday) 



Law Environmental Project No. 58-6425.07 March 27, 1992 Page A-14 

Rebalance Moisture for day's events 

= IMC + INFILT - EVAP - TRANSP - PERC - R.O. 
= 2.5 + 0.10 - 0.0203 - 0.027 - 0- 0 

New AMC = 2.553 Continue through cycle 
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SWIS # 19-AA-0820 

INITIAL COST ESTIMATE WORKSHEET 
(rev. 1 0/89) 

SITE DESCRIJ!TION 

The following questions will provide general information regarding the site description, the type of waste 
accepted at the site and basic geological information. This information will aid in assessing factors that 
may affect the initial cost estimates. 

Prepared By: GeoSyntec Consultants 

General Site Information: 

Name of Solid Waste Landfill Lopez Canyon Sanitary Landfill 

Solid Waste Facilities Permit Number 19-AA-0820 

Facility Operator CITY OF LOS ANGELES BUREAU OF SANITATION 

Site Owner CITY OF LOS ANGELES BUREAU OF SANITATION 

Site Location (California coordinates, township & range or longitude/latitude, preferred) 

Section 6 

Assessors Parcel Number--------------------------

Site Address 11950 Lopez Canyon Road. Lakeview Terrace. CA 91342 

1. What is the existing State Water Resources Control Board classification of the solid waste landfill? 
(mark the appropriate response) 

NEW 
If Waste Discharge Requirements 
(WD R) revised since 11-84 

Class I 

OLD 

Class I 

X Class Il-l 

Note: The· solid waste landfill is excluded from these requirements, if the facility is a hazardous waste 
facility or co-disposal facility of both hazardous and nonhazardous waste as a RCRA Subtitle 
C facility subject to specific closure plan requirements. 

CE4100-06/LPZ95-09 1 
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Class II Class II-2 

X Class III Class III 

2. What is the anticipated closing date for the existing permitted landfill? Proposed expansions which 
have not been approved by the Board and LEA are not to be included in these calculations. Include 
calculations supporting the estimate date. (Attach additional sheets as necessary.) 

month Februarv , year 1996 

Note: All facilities with an anticipated closure date of September 28, 1992, or earlier, will be 
required to submit their closure and postclosure maintenance plan no later than July I, 1990. 

Type of Fill 

3. Type of Fill (check appropriate type) 

Trench __ x..._~ Canyon 

X Area 

Pit 

Volume of Waste 

4. What is the estimated in-place volume of landfilled wastes 
at the site in cubic yards? 

5. What is the design capacity of the site in cubic yards? 

6. Minimum thickness of waste (ft)? 

7. Average thickness of waste (ft)? 

8. Maximum thickness of waste (ft)? 

9. Average height above surrounding terrain (ft)? 

10. Typical inclination of side slopes, in slope ratio 
(horizontru:vertical)? (e.g., 5:1, 2:1) 

Note: 

II. Quantity of waste typically received (tons/day)? 
.-· 

12. Total permitted site acreage? 

13. Waste disposal area acreage? 

CE4100-06/LPZ95-09 2 

Other (describe) 

13,320,000 

26,562,000 

25' 

120' 

245' 

NIA 

2:1 

4,000 

399 

161 



Waste Description 

14. Estimate of solid waste received (total of entries for 
residential, commercial, industrial, demolition and other 
should add up to 100%). 

SWIS # 19-AA-0820 

% Residential_ll2_ % Commercial __ 

% Industrial __ _ % Demolition __ 

% Other (special waste streams, such as ash, auto shredder 
waste, infectious waste, sludge, asbestos) 

Describe material under "other• and give its percentage. 

Material Percentage 

Street Sweeping 15 

Resid. +Indus. + Comm. +Demo. +Other= 100% 

Site Geology and Groundwater Data 

15. Briefly describe the underlying geology of the site. (Mark as many boxes that apply). 

X Shallow alluvium <50' ______ Deep alluvium >50' 

X Sedimentary Igneous 

Metamorphic 

a. What is the name of the nearest major fault? San Fernando Zone 

b. Distance from site (miles)? 

c. On-site fault(s), if known? 

16. What are the groundwater characteristics? 

a. What is the depth to groundwater (ft)? 

Onsite 

Yes 

A seasonal water table was 
obtained from MW 88-5 drilled to a 

depth of 42ft or 1429.7 ft MSL 

This will be the range of water levels, from well data, in a groundwater well network. Note: Consider 
seasonal variations from rainy to dry periods, wet and dry years, well locations and variations in the 
subsurface geology. 

CE411)0.()6/LPZ95.00 3 
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Highest recorded level (depth in ft) ELEV. 42ft. 1429.7 ft MSL 

Well Number MW 88-5 Date Recorded 3/9/88 

Lowest recorded level (depth in ft) ELEV. N/A 

Well Number ·N/A Date Recorded N/ A 

Typical N/A 

b. What direction does the groundwater flow? 

The apparent ground water flow direction is north to south. 

c. What is the groundwater gradient? 

Data is insufficient to determine ground water gradient. 

CLOSURE COSTS 

Final Cover 

17. Area of Landfill for Final Cover 

a. Area of top deck to be capped (ft2
) A,= 

b. Area of side slopes to be capped (ft2) A,= 
(map area) 

Side Slopes 
Horizontal: Vertical Conversion Factor (C) 

5 : 1 
4 : 1 
3 : 1 
21h: 1 
2 : 1 
!'A: 1 

18. Final Cover Soil - Foundation Layer (Already in place) 

a. Thickness 

1) Top deck (minimum 3 feet of soil) 

T, = (:2: 3') 

2) Side slope (minimum 3 feet normal to slope) 
T, = (:2: 3') 

CE4100-06/LPZ95.()9 4 

1.02 
1.03 
1.05 
1.08 
1.12 
1.15 

3,673,850 

2,985,603 

---0 

0 



b. Volume = [(T• x AJ + (T, x A, x Conv. factor)]/27 (yd3
) 

c. % Native soil 

d. Native material acquisition cost (excavation, hauling,etc.) ($/yd3) 

e. Native soil cost ($) 
(Line 18b x Line 18c x Line 18d) 

f. % Imported soil 

g. Imported material acquisition cost (purchase, delivery, etc.) 
($/yd') 

h. Imported soil cost ($) 
(Line 18b x Line 18f x Line 18g) 

i. Placement, grading and compaction (to achieve relative 
compaction of . 90) unit cost ($/yd3) 

j. Placement, grading and compaction cost ($) 
(Line 18b X Line 18i) 

k. Subtotal fmal cover soil ($) 
(Line 18e + Line 18h + Line 18j) 

19. Clay Layer 

a. Area to be capped (ft2) of A, B and AB +Decks 

b. Thickness (ft) (minimum 1 foot) 

c. Volume (yd3) 

(Line 19a x Line 19b )/27 

d. % On-site Clay 

e. On-site material acquisition cost (excavation, hauling, etc.) 
($/yd') 

f. On-site clay cost ($) 
(Line 19c x Line 19d x Line 19e) 

g. % Imported Clay 

-·· h. Imported material acquisition cost (purchase, delivery, etc.) 
($/yd') 

i. Imported clay cost($) 
(Line 19c x Line 19g x Line 19h) 
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$0 

2,691,572 

1.00 

¥9,688 

100 

$0 

$0 

100 

$6.50 

$647,972 



j. Placement/spreading, grading, compaction (to achieve 
permeability no greater than 1 x 10-6 em/sec) unit costs 
($/yd') 

k. Placement, grading and compaction cost ($) 
(Line 19c x Line 19j) 

l. Subtotal clay costs ($) 
(Line 19f + Line 19i + Line 19k) 

20. Synthetic Membrane 

Note: This item must be estimated in addition to the clay 
barrier layer unless/until an alternative final cover 
design has been approved in the closure plan. 

a. Type of membrane (e.g., HDPE, CPE, PVC) 

Thickness (minimum 30 mils) 

b. Quantity (ft2) 

c. Purchase, delivery and installation unit cost ($/ft2
) 

d. Synthetic layer testing (percent of total synthetic membrane 
unit cost) (%/100) 

e. Synthetic layer costs ($) 
(Line 20b x Line 20c x ( 1 + 20d) 

21. What other types of materials/layers are included in the design 
(e.g., asphalt-tar, gravel for gas venting)? 

SWIS # 19-AA-0820 

$8.35 

$832,395 

$1,480,367 

VLDPE 

40 

1,051,158 

$0.45 

0.15 

$543,974 

16 oz.geotextile cushion layer, I ft. thick drainage layer, 8 oz. geotextile filter layer, 1 ft. 
thick erosion layer 

a. Geotextile filter (8 oz. nonwoven) 

I) 

2) 

3) 

Quantity (ft2) 

Purchase, delivery and installation unit cost ($/ft2
) 

a. Synthetic layer testing (% . of total synthetic membrane 
unit cost) (%/100) 

Geotextile layer costs ($) 
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2,691,572 

$0.17 

0.15 

$526,202 



b. Drainage layer (1-ft thick sand layer, min. k= 10"2 em/sec) 

1) Quantity (yd3) 

2) Purchase, delivety and installation unit cost ($/yd3) · 

3) Drainage layer costs 

c. Erosion layer (2-ft thick native soil layer) (A,B, AB +, and C) 

1) 

2) 

3) 

4) 

5) 

Volume of soil on deck areas (A, B, AB + and C) (yd3) 

Purchase, delivery and installation on decks unit cost ($/yd3) 

Volume of soil on slope areas (A, B, AB+, and C) (yd3) 

Purchase, delivery and installation on slopes unit cost ($/yd3) 

Total cost of erosion layer 
(Line 21'1 x Line 21'2 + Line 21" x Line 21"') 

d. Total other types of layers ($) 
(Line 21a.3 + Line 21b.3 + Line 21c.5) 

SWIS # 19-AA-0820 

$0 

272,137 

$4.00 

247,695 

$4.50 

$2,203,176 

$2,729,378 

NOTE: Thickness of individual layers may be modified depending on the integrated cover design. 

22. Construction Quality Assurance 

The following cost estimates apply to the quality assurance activities necessary to ensure that the 
final cover is installed properly, as specified in the design parameters, and fulfill the conditions 
mandated by regulations. 

a. Monitoring costs incurred while evaluating the final cover system components: 

1) Laboratory test fees (e.g., soil permeability, soil density and 
moisrure content) ($) 

2) Field test expendirures (e.g., test pad field permeability tests, 
relative compaction tests) ($) 

b. Inspections (e.g., initial inspection of native and imported soil or 
clay, visual check of completed cover) ($) 

c. Reporting costs (e.g., daily reporting procedures, corrective 
measure report, as-built reports) <sr---

d. Engineering design costs ($) 

CE41 00-061Ln95-09 7 

$136,990 

$75,000 

$244,000 

$63,040 

$134,500 



-· 

e. Quality assurance costs ($) 
(Line 22a1 + Line 22a2 + Line 22b + Line 22c + Line 22d) 

23. Final Cover Subtotal ($) 
(Line 18k + Line 191 + Line 20e + Line 2ld+ Line 22e) 

Revegetation 

24. Soil Preparation 

a, Area to be vegetated, including closed areas tbat need replanting 
(acres) (Line 17a +Line 17b)/43560 

b. Preparation unit cost ($/acre) 

c. Soil preparation subtotal ($) 
(Line 24a x Line 24b) 

25. Planting 

SWIS # 19-AA-0820 

$653,530 

$5,407,249 

161.1 

$325 

$52,358 

a. Type of vegetation Annual and pereunial native grasses and flowers 

b. Planting unit cost (e.g., seeding, sprigging, plugs) (include cost of 
seeds, sprigs, plugs) ($/acre) 

c. Planting cost ($) 
(Line 24a x Line 25b) 

26. Fertilizing 

a. Type of fertilizer 

b. Fertilizer uult cost ($/acre) 

c. Fertilizing cost ($) 
(Line 24a x Line 26b) 

27. Mulching 

a. Mulch unit cost ($/acre) 

b. Mulching cost ($) 
(Line 24a x Line 27a) 

28. Irrigation installation cost ($) (temporary) 

29. Revegetation Subtotal ($) 
(Line 24c + Line 25c + Line 26c + Line 27b + Line 28) 

CE4!00-06/LPZ95-09 8 

$2,000 

$322,200 

Root stimulant 

$300 

$48,330 

$600.00 

$96,660 

$1,302,275 

$1,821,823 



Landfill Gas Monitoring and Control 

30. Does the landfill have a gas monitoring network? 

YES X NO•---

If NO, 

a. What will be the spacing between monitoring wells 
(,;;; 1000 ft)? 

b. What criteria was used to select this spacing? 

c. Total number of gas monitoring wells? 

SWIS # 19-AA-0820 

Note: Depth of probes should equal at least I x depth of refuse within 1000'. 

d. Number of probes per wellbore? 

Suggested minimum; 

1. Surface (5-10ft) 

2. Intermediate (half the depth of boring) 

3. Deep (to depth of boring) 

e. Cost of Design ($) 

f. Cost of drilling, materials ($) 

g. Cost of installation ($) 

h. Subtotal for monitoring network ($) 
(Line 30e + Line 30f + Line 30g) 

If YES, 

i. How many gas monitoring wells are in place? 

j. What is the lateral spacing between gas monitoring wells? 

k. What is the number of probes per wellbore? 

I. Additional monitoring wells required at closure? 

CE41 OO.Q6/LPZ95.Q9 9 

0.00 

0.00 

0.00 

0.00 

52 

< 1,000 ft 

one to four 

None 



m. Number of probes per boring? 

n. Cost to expand existing monitoring network (design, drilling, and 
installation)? 

31. Is there a gas control system operating at the landfill? 

YES X NO 

If YES, 

a. What type(s) (e.g., recovery, perimeter extraction, air 
injection, etc.) is/are in place? 

b. What type of system will be installed during closure? 

c. Cost of design ($) 

d. Cost of materials ($) 

e. Cost of installation ($) 

f. Subtotal for control system ($) 
(Line 31c + Line 31d + Line 31e) 

32. Landfill Gas Subtotal ($) 
(Line 30h + Line 30n + Line 31 f) 

Groundwater Monitoring Installations 

33. Does the landfill have a ground-water monitoring network? 

YES X NO 

If YES, 

a. Number of upgradient (minimum 1) wells 

b. Number of downgradient (minimum 3) wells 
(number of background wells) 

If less than minimum or NO, 

c. Number of wells to be installed (minimum 1 upgradient and 
minimum 3 downgradlent). 

d. Drilling total footage (ft) 

e. Cost of design ($) 

CE4100.061LPZ95.Q9 10 

SWIS # 19-AA-0820 

NIA 

$0.00 

Extraction 

None 

0.00 

0.00 

0.00 

0.00 

0.00 

4 

0 

0 

0 

0 
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f. Developing, installing, materials ($) 

34. Groundwater monitoring subtotal ($) 
(Line 33e + Line 33!) 

Drainage 

35. Is there a surface water run on and runoff control system existing at the site: 

YES X NO 

If NO, 

a. What will be the estimated cost of installation and construction of the 
drainage conveyance system to accommodate anticipated runoff (e.g., 
diversion ditches, downdrains, energy dissipators) and protection 
from runon (e.g., dikes, levees, protective berms)? ($) 

b. Cost of grading and drainage design ($) 

c. Drainage subtotal ($) 
(Line 35a + Line 35b) 

Security 

36. Is there a security system established at the landfill (e.g., fencing, access gates, 
locks on the gates, informational signs)? 

YES X NO 

a. What is presently in place at the site? (mark appropriate boxes) 

X Fencing X Locks 

X Gates Other (describe) 

X Signs 

b. What will be the estimated cost of installing a security fence, access gates 
with locks,. and/or informational signs (e.g., either around site perimeter or 
around enclosures) to protect equipment and .the public and is compatible 
with postclosure use? 

c. What will be the estimated cost of dismantling and removing security 
equipment not necessaty after closure and incompatible with postclosure use? 

CE4100.06/LPZ95-09 11 

$0 

$747,283 

$82,587 

$829,870 

$33,000 

$00 
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d. Security system costs ($) 
(Line 36b + line 36c) 

SUPPLEMENTAL DATA 

37. Itemize cost on additional worksheets for closure procedures, specific to this solid 
waste disposal site, and attach at the end of this worksheet. Make sure each page is 
appropriately blbeled with site name and SWIS number. 

Other Closure Costs 
(Lines: 551 + 80o + Sid + 84i + 85n + 86c + 87c) 

Administrative Costs - Construction Management 
(Line 88) 

POSTCLOSURE MONITORING AND MAINTENANCE COSTS 

Revegetation 

38. Fertilizing (first 2 years) 

a. Area to be fertilized (acres) 

$33,000 

$4,868,254 

$1,655,629 

161 

b. Type of fertilizer 7-1-7 starter and 8-5-1 slow release 

c. Fertilizer unit cost ($/acre/yr) 

d. Fertilizing cost (frrst 2 years) 
(Line 38a x Line 38c) 

e. Fertilizing costs for the four year period 

39. Irrigation (frrst 4 years) 

a. Type of irrigation system 

b. Quantity (gallon/day) 

c. Unit cost ($/gallon) 

d. How many irrigation days per week? 

e. Annual irrigation costs ($/yr) 
((Line 39b x Line 39c) x Line 39d} x 52 wklyr 

f. Annual maintenance costs ($/yr) 
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.-· 

$1,000 

$322,000 

$644,000 

Overhead spray 

165,422 

$0.0011 

7 

$66,235 

$73,992 



.-·· 

SWIS # 19-AA-0820 

g. Irrigation costs ($/yr) 
(Line 39e + line 39f) 

h. Irrigation costs for a four-year period 

40. Revegetation Subtotal (first 4 years) 
(Line 38e + Line 39h) 

.Leachate Management 

41. Does the solid waste disposal site have a liner? 

$140,227 

$560,908 

$1,204,908 

YES X (Disposal Area C) NO X (Disposal Areas A,B, and AB+) 

42. Does the landfill have a leachate collection/removal system? (e.g., leachate 
barrier and recovery system, dendritic system) 

YES X NO If YES, 

a. What type of system? A leachate seepage cut-off barrier wall at the downstream end of 
disposal area AB + with a gravel collector placed upstream of the barrier wall. The leachate 
collection and removal system for Disposal Area C consists of a drainage blanket on the 
liner with an integrated drainage system on the bottom canyon. 

b. Annual cost of operation and maintenance of system ($/yr). 

43. List types of leachate (including leachate-affected water and landfill gas condensate) 
treatment used and that will continue to be used during closure and postclosure 
maintenance (e.g., discharge to sewer, on-site or off-site management). 

a. Type of treatment (on-site). 

Landfill Gas Condensate pH Adjustment 
(Note: Leachate production is not anticipated and has not been detected to-date.) 

b. Volume/unit frequency (e.g., gals/day, gals/month) 

c. Unit cost of treatment ($/gal.) 

d. Annual costs of on-site treatment. ($/yr) 

44. Type of treatment (off-site) 

a. Volume/unit frequency (e.g., gals/day, gals/month) 

b. Unit cost of treatment - including hauling ($) 

c. Annual costs of off-site treattnent. ($/yr) 
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$29,000 

210 gal/day 

$0.38/gal 

$29,127 

N/A 

N/A 

N/A 

$0 



d. Other (explain) 

45. Leachate sampling and testing 

a. Number of samples/round 

b. Sampling costs/round ($) 

c. Frequency of sampling per year 

d. Annual sampling costs ($/yr) 
(Line 45b x Line 45c) 

e. Testing costs/sample ($) 

f. Annual testing costs ($/yr) 
(Line 45a x Line 45c x Line 45e) 

g. Annual sampling/testing cost subtotal ($) 
(Line 45d + Line 45f) 

46. Leachate management costs ($/yr) 
(Line 42b + Line 43d + Line 44c + Line 45g) 

Monitoring 

47. Gas Monitoring Systems 

a. Monitoring devices of principal gases 
(e.g., Gastech, OVA, etc.) 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

SWIS # 19-AA-0820 

1 

$40 

52 

$2,080 

$58 

$3,016 

$5,096 

$63,223 

OVA Meters 
Gas Chromatography 

Flame Ionization Detector 

Note: See supplemental cost worksheets for additional gas monitoring costs. 

c. On-site annual monitoring costs for principal gases? ($/yr) $0.00 

d. Annual sampling costs for trace gases ($/yr) $0.00 

e. Annual testing costs for trace gases ($/yr) · $0.00 

f. Assumed replacement frequency, of probes, in years. 52 

g. Installation unit cost for probes ($) $2,500 
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--
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h. Annual replacement costs ($) 
(Line 30i x Line 47g)/Line 47f 

i. Annual maintenance costs ($/yr) 

j. Gas monitoring subtotal ($/yr) (Line 47c + Line 47d + Line 47e + 
Line 47h + Line 47i) 

48. Is the vadose (unsamrated) zone monitored at this landfill? 

YES NO X 

If YES, 

$2,500 

$3,000 

$5,500 

a. What type of monitoring procedures and equipment are utilized? (e.g., vacuum/pressure 
lysimeter) 

b. How many monitoring devices are utilized? 

c. Annual sampling costs ($/yr) 

d. Annual testing costs ($/yr) 

e. Assumed replacement frequency, of devices, in years 

f. Installation unit cost of devices ($) 

g. Annual replacement cost ($/yr) 
(Line 48b x Line 48!)/Line 48e 

h. Annual maintenance costs ($/yr) 

i. Vadose zone monitoring subtotal ($/yr) 
(Line 48c + Line 48d + Line 48g + Line 48h) 

49. Ground-Water Monitoring 

a. Number of wells 

b. Frequency of monitoring, per year 

c. Analytical methods (e.g., EPA 601 and 602 or 624, and 625) 

EPA 624 and 625, and 8080, Metals (unfiltered), pH, electrical conductivity, 
BOD, COD, TDS, Tot.aJ..Hardness 

d. Number of samples/round 

e. Testing costs/sample ($) 
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$0.00 

12 

4 

1 

$1,700 
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f. Annual groundwater sampling & testing costs ($/yr) 
[(Line 49d x Line 49e) x Line 49a] x Line 49b 

g. Annual monitoring costs ($/yr) 

h. Assumed replacement frequency, of wells, in years 

i. Installation unit cost of wells ($) 

j. Annual replacement cost ($/yr) 
(Line 49a x Line 49i)/Line 49h 

k. Annual maintenance costs ($/yr) 

I. Ground-water monitoring subtotal ($/yr) 
(Line 49f + Line 49g + Line 49j + Line 49k) 

50. Monitoring Cost Subtotal ($/yr) 
(Line 48i + Line 491) 

See supplemental worksheets for additional monitoring costs. 

Drainage 

51. How often do you anticipate the need to perform maintenance activities 
(e.g., clear material from runoff surface water conveyances, erosion repair, 
minor grading, repair of articulated drains; also problems with runon 
maintenance and repairs of levees, dikes, protective berms)? 

Once during the summer months and after each heavy rainfall. 

a. Annual maintenance costs ($/yr) 

Security 

52. What are the estimated annual maintenance costs to repair/replace fencing, gates, 
locks, signs, and/or other security equipment at the landfill site? ($/yr) 

Inspection 

53. What will be the routine maintenance inspection frequency of the landf!ll 
during postclosure (minimum semi-annually)? 

Varies (see Post-Closure Plan) 

a. Inspection unit cost ($) 

b. Annual inspection costs during the postclosure care period? ($/yr) 
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$81,600 

$5,267 

20 years 

$8,333 

$5,000 

$2,400 

$94,267 

$94,267 

$37,000 

$7,000 

$0.00 

$300,000 
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Components that should be inspected include, but are not limited to: 

• Final cover - erosion damage 

• Final grading - ponding caused by settlement 

• Drainage control systems - continuity of articulated drains, sediment choked conduits 

• Gas collection/control systems 

• Leachate collection and treatment systems effectiveness,· and continuity 

• Security - fences, gates and signs 

• Vector and fire control 

• Monitoring equipment 

• Litter control 

SUPPLEMENTAL DATA 

54. Itemize annual costs on additional worksheets for monitoring and postclosure maintenance 
procedures, specific to this solid waste disposal site, and attach at the end of this worksheet. 
Make sure each page is appropriate labeled with site name and SWIS number. 

Other-Annual Postclosure Maintenance Costs 
(Lines 66c, 67c, 68c, 69f, 70e, 7lb, 72g, 73d, 74b 
75d, 76b, 78d, and 79b) 
Administrative Costs 
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$390,150 



SUMMARY OF COST ESTIMATES 

Facility Name Lopez Canyon 

Closure 

Final Cover (Line 23) 

Revegetation (Line 29) 

Landfill Gas Monitoring and Control (Line 32) 

Groundwater Monitoring Installations (Line 34) 

Drainage Installation (Line 35c) 

Security Installation (Line 36d) 

Other (Line 37) 

I. Subtotal Closure 

II. Subtotal I x 20% Contingency Costs 

Total Closure Cost 

Monitoring and Postclosure Maintenance 

Leachate Management (Line 46) 

Water Monitoring (Line 48i + 491) 

Drainage (Line 51 a) 

Security (Line 52) 

Inspection (Line 53b) 

Landfill Gas Management 
(Line 47j, 56e, 57d, 58b,59c, 60e, 61e, 62e, 63e, 64d, 65c) 

Other (Line 54) 

Final Cover Maintelllfiice (82f, 83b) 

m. Subtotal 

IV. Subtotal ill x 30 years 
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SWIS #19-AA-0820 

$5,407,249 

$1,821,823 

$0 

$0 

$829,870 

$33,000 

$6,523,883 

$14,615,825 

$2,923,165 

$17,538,990 

$63,223 

$94,267 

$37,000 

$7,000 

$300,000 

$277,500 

$390,150 

$18,658 

$1,187,798 

$35,633,940 
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V. Revegetation (Line 40) $1.204.908 

TOTAL COSTS Total Postclosure Maintenance Cost $54,377,838 
(Item I, Item II, Item IV, Item V) 
(Total Closure and Postclosure Maintenance Cost) 

N/A: NOT APPLICABLE TOWARDS CLOSURE 
SUPPLEMENTAL WORKSHEETS 

55. Clay Layer (C Deck) 

a. Area to be capped (ft') of C Deck 

b. Thickness (ft) (minimum I foot) 

c. Volume (yd3) (Line 55a x Line 55b)/27 

d. % On-site Clay 

e. On-site material acquisition cost 
(excavation, hauling, etc.) ($/yr') 

f. On-site clay cost ($) 
(Line 55c x Line 55d x Line 55e) 

g. % Imported clay 

h. Imported material acquisition cost 
(purchase, delivery, etc.) ($/yd3) 

i. Imported clay cost ($) 
(Line 55c x Line 55g x Line 55h) 

j. Placement/spreading, grading, compaction 
(to achieve permeability no greater 
than 1 x 10"' em/sec) unit costs ($/yd3) 

k. Placement, grading and compaction cost ($) 
(Line 55c x Line 55j) 

!. Subtotal clay costs ($) 
(Line 55f + Line 55i + + Line 55k) 
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982,278 

1.00 

36,381 

0 

0 

$0 

100 

6.50 

$236,477 

8.37 

$304,509 

$540,986 
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GAS RECOVERY SYSTEM MONITORING 

56. a. Monitoring devices of principal gases (e.g., Gastech, OVA, etc.) 

Kuetz velocity meter, thermometer, magnehelic, differential pressure gauge, 
Gas-tech NP-204 

b. Frequency of monitoring (e.g., daily, weekly, monthly) Quarterly 

c. On-site monitoring costs? ($/yr) $16,000 

d. Annual analysis costs ($/yr) $3,000 

e. Gas Recovery System monitoring subtotal ($/yr) 
Line 56c + Line 56d) $19,000 

57. Gas Migration Control System - Gas Collection Indicator Probe (GCIP) Monitoring 

a. Monitoring devices of principal gases (e.g., Gastech, OVA, etc.) 

OVA, Gas Tech NP-204, Magnehelic, Differential Pressure Gauge, Barometer 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

c. On-site monitoring costs? ($/yr) 

d. Gas Migration System - (GCIP) Monitoring Subtotal ($/yr) 

58. Visual Inspection of Landfill Surface 

a. Frequency of monitoring (e.g., daily, weekly, monthly) 

b. On-site monitoring costs? ($/yr) 

59. Instantaneous Surface Emissions Monitoring 

a. Monitoring devices of principal gases (e.g., Gastech, 
OVA, etc.) 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

c. On-site monitoring costs? ($/yr) 

60. Integrated Surface Emissions Monitoring .-·· 

a. Monitoring devices of principal gases (e.g., Gastech, 
OVA, etc.) 
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Quarterly 

$7,000 

$7,000 

Weekly 

$20,000 

Organic Vapor Analyzer 

$28,000 

Organic Vapor Analyzer, 
Integrated Surface Sampler 



e. Flare Station Sampling subtotal ($/yr) 

64. Flare Source Testing 

a. Frequency of testing (e.g., daily, weekly, monthly) 

b. On-site monitoring costs ($/yr) 

c. Annual analysis costs ($/yr) 

d. Flare SourceTesting subtotal ($/yr) 

65. Gas Recovery System Monitoring - Sumps and Condensate Drain Lines 

a. Monitoring devices of principal gases (e.g., Gastech, OVA, etc.) 

OVA meters, Gas Chromatography, Gas Sampling Equipment 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

c. On-site monitoring costs? ($/yr) 

66. Reseeding and Mulching 

a. Labor 

b. Materials 

c. Reseeding and Mulching Total ($/yr.) 

67. Monitoring Supervisor 

a. Duties 

SWIS # 19-AA-0820 

$3,000 

Annually 

0.00 

$52,000 

$52,000 

Weekly 

$7,000 

$13,150 

$13,000 

$26,150' 

Supervise and coordinate post-closure monitoring activities and provide QA/QC. 

b. On-site costs ($/yr) 

c. Supervisor subtotal ($/yr) 

68. Health and Safety Officer 

a. Duties 

Supervise, coordinate, and administrate health and safety 
activities relative to post-closure monitoring and maintenance. 

b. On-site costs ($/yr) 
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$90,000 

$90,000 

$38,000 
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c. Health and Safety subtotal ($/yr) $38,000 

69. Monitoring Equipment Maintenance and Repair 

a. Monitoring Devices 

Organic Vapor Analyzer, Kurz Velocity Meters, Thermometers, Magnehelic, Differential 
Pressure Gauges, Gas Tech NP-204, Wind Monitoring Stations, Integrated Ambient Air 
Sampling units, Vacuum Pumps, Integrated Surface Sampler, Barometer 

b. Frequency of maintenance 

c. Frequency of Repair 

d. On-site maintenance and repair costs ($/yr) 

e. Replacement parts costs ($/yr) 

f. Equipment Maintenance and Repair subtotal ($/yr) 

70. Monitoring Equipment Replacement Amortization 

a. Monitoring Devices 

Monthly 

As Required 

$40,000 

$15,000 

$55,000 

Organic Vapor Analyzer, Kurz Velocity Meters, Thermometers, Magnehelic, Differential 
Pressure Gauges, Gas Tech NP-204, Wind Monitoring Stations, Integrated Ambient Air 
Sampling units sample train, Integrated Surface Sampler, Organic Vapor Monitor 

b. Average equipment life or replacement cycle. 

c. Equipment Cost List 

OVA- 8@ 
Kurz-5@ 
Magnehelic - 5 @ 
NP-204- 2@ 
Wind Station - 3 @ 
Ambient Air Sampling Unit - 5 @ 
Sample Train - 4 @ 
Surface Sampler - 5 @ 
OVM -2@ 

d. Amortization Costs ($/yr) 

e. Amortization Subtotal ($/yr) 

CE41Q0.06/LPZ95.00 

$8,500/ea. 
$1,200/ea. 
$300/ea. 
$1,500/ea. 
$2,700/ea. 
$2,200/ea. 
$2,500/ea. 
$750/ea. 
$1,800/ea. 

23 

TOTAL 

Every 5 years 

$68,000 
$6,000 
$1,500 
$3,000 
$8,100 

$11,000 
$10,000 
$3,750 
$3,600 

$114,950 

$23,000 

$23,000 



b. Frequency of monitoring (e.g., daily, weekly, monthly) 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($/yr) 

e. Integrated Surface Emissions monitoring subtotal ($/yr) 

61. Sampling Gas in Branch Line, Probes, and Headers 

a. Monitoring devices of principal gases (e.g., Gastech, 

SWIS # 19-AA-0820 

$74,500 

$10,000 

$84,500 

OVA, etc.) Kurtz Velocity Meter, 
Magnehelic Differential Pressure Gauge, 

Gas Tech NP-204 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($/yr) 

e. Samplin!l gas in branch lines, probes and headers subtotal ($/yr) 

62. Ambient Air Sampling at Perimeter of the Site 

a. Monitoring devices of principal gases (e.g., Gastech, 

Quarterly 

$1,000 

$5,500 

$6,500 

OVA, etc.) Integrated Ambient Air Sampling Unit, 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($/yr) 

e. Integrated Surface Emissions monitoring subtotal ($/yr) 

63. Gas Recovery System - Flare Station Sampling 

Line Monitoring Station, 
Organic Vapor Analyzer 

Quarterly 

$10,000 

$35,000 

$45,000 

a. Monitoring devices of principal gases (e.g., Gastech, OVA, etc.) Tedlar Bag, 
Organic Vapor Analyzer 

b. Frequency of testing (e.g., daily, weekly, monthly) Quarterly 

c. On-site monitoring costs? ($/yr) $500 

d. Annual analysis costs? ($/yr) $2,500 
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--

SWIS # 19-AA-0820 

71. Monitoring Materials 

a. Material Items 

Tedlar bags, Tygon Tubing, Calibration Gases, Safety Equipment, Misc. Tools, 
cleaning and maintenance supplies 

b. On-site Material Costs ($/yr) 

72. Monitoring Vehicles 

a. Type of Vehicles 

4-Wbeel drive vehicles 

b. Number of Vehicles 

c. Unit cost of vehicles 

d. Average vehicle life or replacement cycle 

e. Estimated trade-in value , 

f. Amortization costs ($/yr) 

g. Monitoring Vehicle Cost ($/yr) 

73. Weather Station Management 

a. Number of Stations 

b. Frequency of monitoring 

c. On-site monitoring costs ($/yr) 

d. Weather Station Management Subtotal ($/yr) 

74. Subdrain Collection System Maintenance 

a. Frequency of monitoring (e.g., daily, weekly, monthly) 

b. On-site monitoring costs? ($/yr) 

75. Subdrain Collection System Sampling 

a. Frequency of monitoring, per year 

b. On-site monitoring costs? ($/yr) 

CE4100-06/LPZ95-09 24 

$25,000 

6 

$18,000 

5 years 

$2,000 

$16,000 

$19,000 

3 

Weekly 

$72,000 

$72,000 

As Required 

$5,000 

Quarterly 

$3,000 



c. Annual analysis costs ($/yr) 

d. Subdrain Collection System Monitoring subtotal ($/yr) 

76. Outfall System Inspection 

a. Frequency of monitoring, per year 

b. On-site monitoring costs? ($/yr) 

77. Final Closure/Post-Closure Plan Preparation 

78. Surface Water Monitoring 

a. Frequency of monitoring, per year 

b. On-site monitoring costs 

c. Annual analytical costs 

d. Annual surface water sampling & testing costs ($/yr) 
Line 78b + 78c 

79. Gas Recovery System Monitoring - Sumps and Condensate Drainlines 

a. Frequency of monitoring 

b. On-site monitoring costs? ($/yr) 

80. Clay Layer (Slope) 

a. Total Area to be Capped (ft2) 

(Line 17b x Conv. Factor) 

b. Area of A and B slopes to be capped (ft2) 

c. Thickness (ft) on slopes of Disposal Areas A and B 

d. Area of AB+ and C slopes to be capped (ft2) 

e. Thickness (ft) on slopes of Disposal Areas AB+ and C 

f. Volume of slope areas (A, B, AB+ and C) (yd3) 

(Line b x Line c + Line d x Line e) /27 ,...,. 

g. Percent on-site clay 

CE4100-06/LPZ95.09 25 
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$2,000 

$5,000 

Quarterly 

$10,000 

$0.00 

Two titnes annually 
during discharges 

$3,000 

$12,000 

$15,000 

Weekly 

$7,000 

3,343,875 

2,103,704 

1.00 

1,240,171 

1.00 

123,847 

0 



h. On-site material acquisition cost 
(excavation, hauling, etc.) ($/yd3) 

i. On-site clay cost ($) 
(Line SOf X Line SOg x Line SOh) 

j. Percent imported clay 

k. Imported mat. acquisition cost 
(purchase, delivery, etc.) ($/yd3) 

I. Imported clay cost ($) 
(Line SOf x Line SOj x Line SOk) 

m. Placement/spreading, grading, compaction 
(to achieve permeability no greater than 1x10_. em/sec) 
unit costs ($/yd3) 

n. Placement, grading and compaction cost ($) 
(Line SOf x Line SOm) 

o. Subtotal clay cost ($) 
(Line SOi + Line SOl + Line SOn) 

Sl. Geotextile Cushion (12 oz./yd3 nonwoven) 

a. Quantity (ft'} 

b. Purchase, delivery and installation unit cost ($/ft2) 

c. Cushion fabric testing (percent of total cushion fabric 
unit cost (%/100) 

d. Geotextile layer cost ($) 
(Line S1a x Line S1b x [1 + S1c]) 

F1NAL COVER MAINTENANCE 

SWIS # 19-AA-OS20 

$0 

$0 

100% 

$6.SO 

$S05,006 

$15.91 

$1,970,406 

$2,775,412 

1,051,15S 

$0.20 

0.15 

$241,766 

82. Repair and Replacement of VLDPE Geomembrane and of Geotextile Cushion 

a .. Assumed repair/replacement. frequency Annually 

b. Assumed area of repair/replacement (ft2
) 5,000 -· ' c. Purchase, delivery and installation unit cost ($/ft') $1.10 

d. Cost of repair/replacement ($) $5,500 
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SWIS # 19-AA-0820 

e. Annual cost of providing construction quality assurance (CQA) 
during the repairs (25% of the construction cost) ($) $1,375 

f. Total annual cost of repairs ($) $6,875 

83. Final Cover Earthen Repair 

a. Assumed area to be repaired (ft2) 17,500 

b. Total annual cost of earthen cover repair (including CQA during 
the repair) ($) $11,783 

84. Rebuilding of Haul Road and Channel 

a. Total length of the Haul Road to rebuild (ft) 2,000 

b. Haul Road rebuild unit cost ($/ft) $90 

c. Total Haul Road rebuild cost ($) 
(Line 84a x Line 84b) $180,000 

d. Total length of channel io rebuild 1,660 

e. Channel rebuild unit cost ($/ft) $45 

f. Total channel rebuild cost ($) 
(Line 84d x Line 84e) $74,700 

g. Total rebuild cost ($) 
(Line 84c + Line 84f) $254,700 

h. Design cost ($) 
(20%/100 Line 84g) $50,940 

i. Total Haul Road and Channel Cost 
(Line 84g + Line 84h) $305,640 

85. Gas System Modifications 

a. Deconunission Existing Shallow Vertical Wells 
I. Wells at 12.5' (#23) 288ft. 
2. Wells at 37.5' (#81) 3,038 ft. 
3. Wells at 62.5 (#106) 6,625 ft. 

b. Subtotal Deconunissioning Wells @ $5/ft. $50,000 -·· 
c. Abandonment Materials and Labor 

I. Sand - 1,000 bags @ $8/bag $8,000 
2. Bentonite Chips - 350 bags @ $9/bag $3,150 
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3. 
4. 
5. 
6. 

Labor (2 per Crew) - 130 hours @ $20/hr. 
Backhoe - 130 hours @ $90/hr. 
Foreman- 130 hours@ $35/hr. 
Water Truck - 130 hours @ $60/hr. 

d. Subtotal Abandonment Materials and Labor 

e. New Shallow Well Construction - 10,333 LF @ $36/ft. 

SWIS # 19-AA-0820 

$2,600 
$11,700 

$4,550 
$7,800 

f. Well disconnection materials and labor (Disposal.Area C)- 186@ $20 ea. 

$37,800 

$372,000 

$3,720 

g. Well Connection Materials 

1. 2" Slide Gate Valve 450@ $12 ea. $5,400 
2. 6" PVC Tee 450@ $25 ea. $11,250 
3. 6" Cap PVC 450@ $10 ea. $4,500 
4. 6"x2" PVC Red 450@ $20 ea. $9,000 
5. 2" PVC El 450@ $5 ea. $2,250 
6. 1" Make Adapter-PVC 450@ $3 ea .. $1,350 
7. 1' PVC Cap 450@ $2 ea. $900 
8. 2" Flex Cplg. 450@ $75 ea. $33,750 
9. 2" PVC pipe 450@ $5 ea. $2,250 

h. Connection Assembly-Labor 450@ $17.50 ea. $7,875 

i. Connection Installation 450 @ $26,40 ea. $11,880 

j. Subtotal Well Connection Materials $90,405 

k. Relocate and Replace Header System- 36,780 LF@ $8/ft. $294,240 

I. Relocate condensate sumps.- 8 @ $4,000/ea. $32,000 

m: Gas Well Protection - 233 @ $425/ea. $99,025 

n. Total Gas System Modifications 
(Line 85b + Line 85d + Line 85e + Line 85f + Line 85j 
+ Line 85k + Line 851 + Line 85m) $979,190 

86. Groundwater Monitoring Well Abandonment and Replacement at Closure 

a. Abandonment of Wells MW 88-5 and MW 88-4 $5,240 

b. Replacement of Wells MW 88-5 and MW 88-4 $10,300 -· c. Groundwater Well Replacement Total $15,540 

87. Lysimeter Abandonment and Replacement at Closure 
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a. Abandonment of Lysimeters 88-1 and 88-2 

b. Replacement of Lysimeters 

c. Lysimeter Replacement Total 

88. Construction Management- QA/QC 
(Note: does not include final cover QA/QC) 

--
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$1,320 

$8,400 

$9,720 

$1,655,629 



COST ESTIMATE WORKSHEET 

.\ 

"" Site Description 

The following questions will provide general information 
regarding the site description, the type of waste accepted at the 
site and basic geological information. This information will aid 
in assessing factors that may affect the initial cost estimates. 

Prepared By: Bryan A. Stirrat & Associates 

General Site Information 

Name of Solid Waste Landfill Lopez Canyon Landfill 

Solid Waste Facilities Permit Number 19-AA-0820 

Facility Operator City of Los Angeles Bureau of Sanitation 

Site Owner City of Los Angeles Bureau of Sanitation 

'.. Site Location (California coordinates township & range or ,. 
/ longitude/latitude, preferred) 

SWIS # 19-AA-1)820 

Section 6- Township 2 North, R 
Township 2 North, Range 15 W 

e 14 West, Section 31- Township 3 North, Range 14 West, and Section 1-
t of the San Bernardino Meridian, Los Angeles County, California. 

Assessors Parcel Number 

Site Address 11950 Lopez Canyon Road, Lakeview Terrace, CA 91342 

1. What is the existing tate Water Resources Control Board 
classification of the solid waste landfill? (mark the 

appropriate respo e) 

If Waste Discharg Requirements 
(WDR) revised s ce 11-84 

OLD 

----- Class I 

X Class TI-l 

Note: The solid waste landfill is excluded from these 
COSTEST:LOPEzroT:9258-134-S60B:12/7 /92 1 



requirements, if the facility is a hazardous waste 
facility or co-disposal facility of both hazardous and 

nonhazardous waste as a RCRA Subtitle C facility subject 
to specified closure plan requirements. 

____ Class IT Class ll-2 

X Class ill ----- Class ill 

2. What is the anticipated closing date for the existing 

permitted landfill? Proposed expansions which have not been 
approved by the Board and LEA are not to be included in 

these calculations. Include calculations supporting the 
estimated date. (Attach additional sheets as necessary.) 

month February ,year 

Note: All facilities with an anticipated closure date of 
September 28, 1992, or earlier, will be required to submit 
their closure and postclosure maintenance plan no later than 

July 1, 1990. 

Type of Fill 

3. Type of Fill (check appropriate type) 

_____ Trench X Canyon 

X Area -----Other (descnbe) 

Pit ----

Volume of Waste 

4. What is the estimated in-place volume of landfilled wastes 

at the site in cubic yards? 

5. What is the design capacity of the site in cubic yards? 

6. Minimum thickness of waste (ft)? 
COSJESr:WPEZTOT:9258-134-560B:12/7/92 2 

13,320,000 

24,500,000 

SWIS # 19-AAAJ820 

1996 

25' 



7. Average thickness of waste (ft)? 

8. Maximum thickness of waste (ft)? 

9. Average height above surrounding terrain (ft)? 

10. Typical inclination of side slopes, in slope ratio 
(horizontal:vertical)? (e.g., 5:1, 2:1) 

11. Quantity of waste typically received (tons/day)? 

12. Total permitted site acreage? 

13. Waste disposal area acreage? 

Waste Description 

14. Estimate of solid waste received (total of entries for 
residential, commercial, industrial, demolition and other 
should add up to 100% ). 

% Residential 85.00 

% Industrial 0.00 

% Other (special waste streams, such as ash, auto 
shredder waste, infectious waste, sludge, asbestos) 

Describe material under "other' and give its percentage. 

Material 

Street Sweepings 

Resid. + Indus. + Comm. + Demo. + Other = 100 % 

Site Geology and Groundwater Data 

COSTEST:LOPEZfOT:9258-!34-560B:I2/7/'12 3 
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120' 

245' 

NA 

2.0:1 

4,000 

399 

166 

% Commerical 0.00 

%Demolition 0.00 

15.00 

Percentage 

15.00 

100 



15. Briefly describe the underlying geology of the site. (Mark 
as many boxes that apply.) 

X Shallow alluvium <50' 

X Sedimentary 

_____ Metamorphic 

a. What is the name of the nearest major fault? 

San Fernando Zone 

b. Distance from site (miles)? 

c. On-site fault(s), if known? 

16. What are the groundwater characteristics? 

------ Deep alluvium >50' 

Igneous 

Onsite 

Yes 

Ephemeral, dependent on seasonal precipitation. 

SWIS # 19-AA-0820 

a. What is the depth to groundwater (ft)? A seasonal water table was obtained from MW88-5 
drilled to a depth of 42 feet or 1429.7 feet MSL. 

This will be the range of water levels, from well data, in a 
groundwater well network. Note: Consider seasonal 
variations from rainy to dry periods, wet and dry years, 
well locations and variations in the subsurface geology. 

Highest recorded level (depth in ft) 

Well Number MW88-5 

Lowest recorded level (depth in ft) N/A 

WellNumber N/A 

Typical N/A 

42 feet, 1429.7 feet MSL 

Date Recorded 3/9/88 

ELEV.N/A 

Date Recorded N/A 

b. What direction does the groundwater flow? The apparent groundwater flow direction is north to south. 

c. What is the groundwater gradient? Data is insufficient to determine groundwater gradient. 
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CLOSURE COSTS 

Final Cover 

17. Area of Landfill for Final Cover 

a. Area of top deck to be capped (ft'2) Ad = 

b. Area of side slopes to be capped (ft'2) As = 
(map area) 

18. Final Cover Soil - Vegetative Layer 
Note: Costs included herein are for the vegetative layer, the foundation will be placed 

prior to closure. 
a. Thickness 
1) Top deck (minimum 3 feet of soil)- vegetative layer 

Td = (> or= 3') 
NOTE: 2FT OF FOUNDATION ARE PROVIDED BY LANDFiLL OPERATION. 

2) Side slope (minimum 3 feet normal to slope) 

Ts = (> or= 3') 
NOTE: 2FT OF FOUNDATION ARE PROVIDED BY LANDFiLL OPERATION. 

A MONOliTHIC CLAY LAYER WILL BE PLACED- SEE SLOPE CLAY 
LAYER COSTS LINE 55. 

b. Volume= [(TdxAd) + (TsxAsxConv.factor))/27 = (yd.3) 

c. % Native soil (decimal) 

d. Native material acquisition cost (excavation, hauling, 

etc.) ($/yd.3) 

e. Native soil cost($) 
(Line 18b x Line 18c x Line 18d) 

f. % Imported soil (decimal) 

g. Imported material acquisition cost (purchase, delivery, 

etc.) ($/yd.3) 

h. Imported soil cost ($) 

(Line 18b x Line 18f x Line 18g) 
COSTEST:WPEZfOT:9258-134-560B:12/7/92 5 
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3,702,600 

3,528,360 

2 

0 

274,?f>7 

1.00 

$1.90 

$521,107 

0.00 

$0.00 

$0.00 



i. Placement, grading and compaction (to achieve relative 

compaction of .90) unit cost ($fyd.3) 

j. Placement, grading and compaction cost ($) 
(Line 18b x Line 18i) 

k. Subtotal final cover soil ($) 

(Line 18e + Line 18h + Line 18j) 

19. Clay Layer (deck) 

a. Area to be capped (ft.2) 

(Line 17a) 

b. Thickness (ft) (minimum 1 foot) 

c. Volume (yd.3) 

(Line 19a x Line 19b) /27 

d. % On-site Clay (decimal) 

e. On-site material acquisition cost (excavation, hauling, 

etc.) ($fyd.3) 

f. On-site clay cost ($) 
(Line 19c x Line 19d x Line 19e) 

g. % Imported clay (decimal) 

h. Imported material acquisition cost (purchase; delivery, 

etc.) ($/yd.3) 

i. Imported clay cost) ($) 
(Line 19c x Line 19g X Line 19h) 

j. Placement/spreading, grading, compaction (to achieve 
permeability no greater than 1 x 10-6 em/sec) unit costs 

($/yd.3) 

k. Placement, grading and compaction cost ($) 

(Line 19c x Line 19j) 

I. Subtotal deck clay costs ($) 

(Line 19f + Line 19i + Line 19k) 
COSI'EST:LOPEZI'OT:9258-134-560B:l2/7/92 
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$1.35 

$370,260 

$891,367 

3,702,600 

1.25 

171,417 

1 

$1.90 

$325,692 

0.00 

$0.00 

$0.00 

$8.35 

$1,431,329 

$1,757,021 
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20. Synthetic Membrane (if applicable) 

Note: This item must be estimated in addition to the clay 

barrier layer unless/until an alternative final cover design 
bas been approved in the closure plan. 

a. Type of membrane (e.g., HDPE, CPE, PVC) 

Thickness (minimum 30 mils) 

b. Quantity (ft.2) 

c. Purehase, delivery and installation unit cost ($/ft.2) 

d. Synthetic layer testing (percent of total synthetic 

membrane unit cost)(%/100) 

e. Synthetic layer costs ($) 

(Line 20b x Line 20c x (1 + 20d) 

21. What other types of materials/layers are included in the 
design (e.g., asphalt-tar, gravel for gas venting)? Geotextile Filter Fabric 

Note: Costs for placement of geotextile filter fabric are covered In item number 57 

in the supplemental worksheets. This fabric will be placed between the clay layer 

and the vegetative layer on the deck area. 

22. Constructiun Quality Assurance 

The following cost estimates apply to the quality assurance 

activities necessary to ensure that the fmal cover is 

installed properly, as specified in the desigo parameters, 

and fulfill the conditions mandated by regulations. 

a. Monitoring costs incurred while evaluating the final 

cover system components: 
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NA 

0 

0 

$0.00 

0.00 

$0 



1) Laboratory test fees (e.g., soil permeability, soil 
density and moisture content) ($) 

2) Field test expenditures (e.g., test pad field 
permeability tests, relative compaction tests) ($) 

b. Inspections (e.g., initial inspection of native and 
imported soil or clay, visual check of completed cover)($) 

c. Reporting costs (e.g., daily reporting procedures, 
corrective measure reports) ($) 

d. Engineering design costs 

e. Quality assurance costs ($) 

(Line 22a1 + Line 22a2 + Line 22b + 
Line 22c + Line 22d) 

23. Fmal Cover Subtotal ($) 

(Line 18k + Line 191 + Line 20e + Line 22e) 

Revegetation 

24. Soil Preparation 

a. Area to be vegetated, including closed areas that need 
replanting (acres) 

(Line 17a + Line 17b) /43560 

b. Preparation unit cost ($/acre) 

c. Soil preparation subtotal ($) 

(Line 24a x Line 24b) 

25. Planting 

SWIS # 19-AA.-0820 

$136,990 

$75,000 

$244,000 

$63,040 

$134,500 

$653,530 

$3,301,918 

166 

$325 

$53,950 

a. Type of vegetation Annual and perennial grasses; annual and perennial flowers. 
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b. Planting unit cost (e.g., seeding, sprigging, plugs) 

(include cost of seeds, sprigs, plugs)($/acre) 

c. Planting cost($) 

(Line 24a x Line 25b) 

26. Fertilizing 

a. Type of fertilizer 

b. Fertilizer unit cost ($/acre) 

c. Fertilizing cost ($) 

(Line 24a x Line 26b) 

27. MuJcbing 

a. MuJch unit cost ($/acre) 

b. MuJching cost ($) 

(Line 24a x Line 27a) 

28. Irrigation installation cost ($) 

29. Revegetation Subtotal ($) 

(Line 24c + Line 25c + Line 26c + Line 27b + Line 28) 

Landfill Gas Monitoring and Control 

30. Does the landfill have a gas monitoring network? 

YES X 

If NO, 

a. What will be the spacing between monitoring 

weDs ( < or = 1000 ft)? 

b. What criteria was used to select this spacing? 

COsrESf:LOPEZTOT:9258-134-560B:12/7/92 

$2,000 

$332,000 

Root StimuJant 

$300 

$49,800 

$600 

$99,600 

$1,847,000 

$2,382,350 

NO 
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\ .. _ 

c. Total number of gas monitoring wells? 

Note: Depth of probes should equal at least 1 x depth 

of refuse within 1,000'. 

d. Number of probes per wellbore? 

Suggested minimum; 

1) Snrface (5-10ft) 

2) Intermediate (half the depth of boring) 

3) Deep (to depth of boring) 

e. Cost of design ($) 

f. Cost of drilling, materials ($) 

g. Cost of installation ($) 

h. Subtotal for monitoring network ($) 

(Une 30e + Line 30f + Line 30g) 

If YES, 

i. How many gas monitoring wells are in place? 

j. What is the lateral spacing between gas monitoring 

wells? 

k. What is the number of probes per wellbore? 

I. Additional monitoring wells required at closure? 

m. Number of probes per boring? 

n. Cost to expand existing monitoring network (design, 

drilling, and installation)? 

COSTE5f:LOPEZfOT:92SS.134-560B:12/7/92 

$0.00 

$0.00 

$0.00 

$0.00 

52 

<1000' 

One to fonr 

none 

N/A 

$0 
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31. Is there a gas control system operating at the landfill? 

YES X 

If YES, 

a. What type(s) (e.g., recovery, perimeter extraction, air 

injection, etc.) is/are in place? 

Extraction 

If NO, 

b. What type of system will be installed during closure? 

NO 

Note: See gas system modification cost estimate in item number 56. 

c. Cost of design ($) 

d. Cost of materials ($) 

e. Cost of installation ($) 

f. Subtotal for control system ($) 

(Line 31c + Line 31d + Line 31e) 

32. Landfill Gas Subtotal ($) 

(Line 30h + Line 30n + Line 31f) 

Groundwater Monitoring Installations 

33. Does the landfill have a groundwater monitoring network? 

YES X NO 

If YES, 

a. Number of upgradient (minimum 1) wells 

Note: Water has been found in only one well, gradient Is not known. This is the total 

number of wells on site. 

b. Number of downgradient (minimum 3) wells 

If less than minimum or NO, 

c. Number of wells to be installed (minimum 1 upgradient 

and minimum 3 downgradient) 

Note: Three wells and two lysimeters will be abandoned and relocated during closure. 

Costs for these are included in item numbers 58 and 59 of the supplemental worksheets. 

d. Drilling total footage (ft) 
COSfEST:LOPEZTOT:92SS..l34-560B:12/7/92 11 
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$0.00 

$0.00 

$0.00 

$0.00 

$0 

4 

0 

0 

0 



e. Cost of design ($) 

f. Developing, installing, materials($) 

34. Groundwater monitoring subtotal ($) 

(Line 33e + Line 33f) 

Drainage 

35. Is there a surface water runon and runoff control system 

existing at the site? 

YES X(Interim System) 

If NO, 

a. What will be the estimated cost of installation and 

construction of the drainage conveyance system to 

accommodate anticipated runoff (e.g., diversion 

ditches, down drains, energy dissipators) and protection 

from run on (e.g., dikes, levees, protective berms)? ($) 

b. Cost of grading and drainage design ($) 

c. Drainage subtotal ($) 

(Line 35a + Line 35b) 

Security 

36. Is there a security system established at the landfill 
(e.g., fencing, access gates, locks on the gates, 

informational signs)? 

YES X 

a. What is presently in place at the site? (mark 

appropriate boxes) 

X Fencing 

X Gates 

X Signs 

COSTESI':LOPEZfOT:925S.134-560B:12/7 /92 
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NO __ _ 

S2,1n,1so 

$217,718 

$2,394,898 

NO __ _ 

X Locks 

Other (describe) 
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b. What will be the estimated cost of installing a 

security fence, access gates with locks, and/ or 
informational signs (e.g., either around site perimeter 
or around enclosures) to protect equipment and the public 
and is compatible with postclosure use? 

c. What will be the estimated cost of dismantling and 
removing security equipment not necessary after closure and 
incompatible with postclosure use? 

d. Security system costs ($) 

(Line 36b + Line 36c) 

SUPPLEMENTAL DATA 

37. Itemize costs on additional worksheets for closure procedures, 
specific to this solid waste disposal site, and attach at the 
end of this worksheet. Make sure each page is appropriately 
labeled with site name and SWIS number. 

Other - Closure costs (Line SSm + Line 56n + Line 57c + Line SSe + Line 59c + 
Line 60 + Line 84) 

POSTCLOSURE MONITORING AND MAINTENANCE COSTS 

Revegetation 

38. Fertilizing (For a four-year period) 

a. Area to be fertilized (acres) 

b. Type of fertilizer 

c. Fertilizer unit cost ($/acrefyr) 

d Fertilizing cost ($/yr) 
(Line 38a x Line 38c) 

e. Fertilizing costs for the four-year period. 

39. Irrigation (For a six-year period) 
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$33,000 

$0 

$33,000 

$10,095,800 

166 

7-1-7 starter and 8-5-1 slow release 

$1,000 

$166,000 

$664,000 



a. Type of irrigation system 

SWIS # 19-AA.,()820 

Overhead Spray 

b. Quantity (gallon/week) 

c. Unit cost ($/gallon) 

d. How many irrigation weeks per year? 

e. Annual irrigation costs ($/yr) 
{(line 39bx Line 39c) x Line 39d} 

f. Annual maintenance costs ($/yr) 

g. Irrigation costs ($/yr) 
(Line 39e + Line 391) 

h. Irrigation costs for a six-year period 
40. Revegetation subtotal ($/yr) 

(Line 38e + Line 39h) 

Leachate Management 

4 L Does the solid waste disposal site have a liner? 

YES X (Disposal Area C) NO X (Disposal Areas A,B, and AB +) 

42. Does the landfill have a leachate collection/removal system? 
(e.g., leachate barrier and recovery system, dendritic 
system) 

YES X NO 

If YES, 

a. What type of system? A leachate seepage cut -off barrier wall at the downstream end of 
Disposal Area AB + with a gravel collector placed upstream of the barrier wall. The leachate collection 

and removal system for Disposal Area C consists of a drainage blanket on the liner with an integrated 
drainage system on the bottom canyon. 

b. Annual cost of operation and maintenance of system. ($) 

43. List types of leachate (including leachate-affected water 
and landfill gas condensate) treatment used and that will 
continue to be used during closure and postclosure 
maintenance (e.g., discharge to sewer, on-site or off-site 

management). Condensate 
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2,388,200 

$0.0011 

26 

$68,303 

$76,280 

$144,583 

$867,495 
$1,531,495 

$29,000 



SWIS # 19-AA-0820 

a. Type of treatment (on-site) - Landfill Gas Condensate pH adjnstment. 
Note: Leachate production is not anticipated and has not been detected to date. 

b. Volume/unit frequency (e.g., gals/day, gals/month) 

210 gal/day 

c. Unit cost of treatment ($) 0.38/gal 

d. Annual costs of on-site treatment. ($/yr) $29,127 

44. Type of treatment (off-site) N/A 

a. Volume/unit frequency (e.g., gals/day, gals/month) N/A 

b. Unit cost of treatment ($) N/A 

c. Annual costs of off-site treatment. ($/yr) $0 

d. Other (explain) 

45. Leachate sampling and testing 

a. Number of samples/round 1 

b. Sampling costs/round ($) $40 

c. Frequency of sampling per year 52 

d. Annual sampling costs ($ /yr) $2,080 

(Line 45b x Line 45c) 

e. Testing costs/sample ($) $58 

f. Annual testing costs ($/yr) $3,016 

(Line 45a x Line 45c x Line 45e) 

g. Annual sampling/testing cost subtotal ($) $5,096 

(Line 45d + Line 45f) 
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46. Leachate management costs ($/yr) 

(Line 42b + Line 43d + Line 44c + Line 45g) 

Monitoring 

47. Gas Monitoring Systems 

a. Monitoring devices of principal gases (e.g., Gastech, 

OVA, etc.) 

OVA METERS, GAS CHROMATOGRAPHY, FLAME IONIZATION DETECTOR 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Note: See supplemental cost worksheets for additional gas monitoring costs. 

c. On-site annual monitoring costs for principal gases? ($/yr) 

d. Annual sampling costs for trace gases ($/yr) 

e. Annual testing costs for trace gases ($/yr) 

f. Assumed replacement frequency, of probes, in years. 

g. Installation unit cost for probes ($) 

h. Annual replacement costs ($) 

(Line 30i x Line 47g)/Line 47f 

i. Annual maintenance costs ($/yr) 

j. Gas monitoring subtotal ($/yr) 

(Line 47c + Line 47d + Line 47e + Line 47h + Line 47i ) 

48. Is the vadose (unsaturated) zone monitored at this landfill? 

YES X NO 
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$63,223 

$0.00 

$0.00 

$0.00 

1 

$2,500 

$2,500 

$3,000 

$5,500 



SWIS # 19-M-0820 

If YES, 

a. What type of monitoring procedures and eqnipment are 
utilized? (e.g., vacuum/pressure lysimeter) 

Pressure vacuum lysimeters 

b. How many monitoring devices are utilized? 

c. Annual sampling costs ($/yr) 

d. Annual testing costs ($/yr) 

e. Assumed replacement frequency, of devices, in years. 

f. Installation unit cost of devices. ($) 

g. Annual replacement cost ($/yr) 
(Line 48b x Line 48f) /Line 48e 

h. Annual maintenance costs ($/yr) 

i. Vadose zone monitoring subtotal ($/yr) 
(Line 48c + Line 48d + Line 48g + 

Line48h) 

49. Groundwater Monitoring 

a. Number of weDs 

b. Frequency of monitoring, per year 

c. Analytical methods (e.g., EPA 601 and 602 or 624, and 

625) 
EPA 624 and 625, and 8080, Metals (unfiltered), pH, Electrical Conductivity, BOD, COD, TDS, 

Total Hardness 

d. Number of samples/round 

e. Testing costs/sample($) 
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2 

$3,000 

$6,300 

$0.00 

$700 

$10,000 

7 

1 

1 

$1,500 



) 

f. Annual groundwater sampling & testing costs ($ /yr) 
[(Line 49d x Line 49e) x Line 49a] xLine 49b 

g. Annual monitoring costs ($/yr) 

h. Assumed replacement frequency, of weDs, in years. 

i. Installation unit cost of weDs ($) 

j. Annual replacement cost ($/yr) 

k. Annual maintenance costs ($/yr) 

I. Groundwater monitoring subtotal ($/yr) 
(Line 49f + Line 49g + Line 49j + Line 49k ) 

50. Monitoring Cost Subtotal ($/yr) 
(Line 47j + Line 48i + Line 491) 
See supplemental worksheets for additional monitoring costs. 

Drainage 

51. How often do you anticipate the need to perform maintenance 
activities (e.g., clear material from runoff surface water 
conveyances, erosion repair, minor grading, repair of 
articulated drains; also problems with runon maintenance 
and repairs of levees, dikes, protective berms)? 

Once during the summer months and after each heavy rainfall. 

a. Annual maintenance costs ($/yr) 

Security 

52. What are the estimated annual maintenance costs to 
repair/replace fencing, gates, locks, signs, and/or other 
security eqnipment at the landfill site? ($/yr) 
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$10,500 

$650 

1/5 years 

$18,750 

$3,750 

$1,800 

$16,700 

$32,200 

$37,000 

$7,000 



Inspection 

53. What will be the routine maintenance inspection frequency of 
the landfill during postclosure (minimum semi-annually)? 

VARIES (SEE POST-CLOSURE PLAN) 

a. Inspection unit cost ($) 

b. Annual inspection costs during the postclosure care 
period? ($/yr) 

Components that should be inspected include, but are not 
limited to: 

o Final cover - erosion damage 

o Final grading - ponding caused by settlement 

o Drainage control systems - continuity of articulated 
drains, sediment choked conduits 

o Gas collection/ control systems 

o Leachate collection and treatment systems 
effectiveness, and continuity 

o Security - fences, gates and signs 

o Vector and fire control 

o Monitoring equipment 

o Litter control 
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$0.00 

$300,000 



SWIS # 19-AA-0820 

SUPPLEMENTAL DATA 

/ 54. Itemize annual costs on additional worksheets for monitoring and 
\ postclosure maintenance procedures, specific to this solid 

waste disposal site, and attach at the end of this worksheet. 
Make sure each page is appropriately labeled with site name 
and SWIS number. 

Other- Annual Postclosure Maintenance Costs 
(Line 61e + Line 62e + Line63d + Line 64c + Line 65e + Line 66b + Line 67e + 
Line 68e + Line 69e + Line 70e + Line 71d + Line 72c +Line 73c + Line 74c + 
Line 75c + Line 76f + Line 77e + Line 78b + Line 79g + Line SOd + Line 81b + Line 82d + 

Line83b) 
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SUMMARY OF INITIAL COST ESTIMATES 

Facility Name Lopez Canyon 

Closure 

Final Cover (Line 23) 

Revegetation (Line 29) 

Landfill Gas Monitoring and Control 
(Line 32) 

Groundwater Monitoring Installations 
(Line34) 

Drainage Installation (Line 35c) 

Security Installation (Line 36d) 

Other (Line 37) 

I. Subtotal 

1 
II. Contingency Costs (Subtotal I x 20%) 
ill. Total Closure Costs (Line I + Line II) 

Monitoring and Postclosure Maintenance 

Leachate Management (Line 46) 

Monitoring (Line 50) 

Drainage (Line 51a) 

Security (Line 52) 

Inspection (Line 53b) 

Other (Line 54) 

IV. Subtotal 

V. Subtotal III x 30 years 
VI. Revegetation (Line 40) 

TOTAL COSTS 
( Item III + Item V + Item VI) 
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SWIS # 19-AA~0820 

19-AA-0820 

$ 3,301,918 

$ 2,382,350 

$ 0 

$ 0 

$ 2,394,898 

$ 33,000 

$ 10,095,800 

$ 18,207,965 
$ 3,641,593 
$ 21,849,558 

$ 63,223 

$ 32,200 

$ 37,000 

$ 7,000 

$ 300,000 

$ 662,150 

$ 1,101,573 

$ 33,047,190 
$ 1,531,495 

$ 56,428,244 



ADD SUPPLEMENTAL WORKSHEETS AT THIS POINT 

1 N/A: NOT APPUCABLE TOWARDS CLOSURE 

SUPPLEMENTAL WORKSHEETS 
55. Clay Layer (slope) 

a. Area to be capped (ft.2) 

(Line 17b x conv. factor) 

b. Thickness (ft) (minimum 1 foot) 

c. Volume (yd.3) 

(Line 55 a x Line 55b) /27 

d. % On-site Clay (decimal) 

e. On-site material acquisition cost (excavation, hauling, 

etc.) ($/yd.3) 

f. On-site clay cost ($) 
(Line 55c x Line 55d x Line 55e) 

g. % Imported clay (decimal) 

h. Imported material acquisition cost (purchase, delivery, 

etc.) ($/yd.3) 

i. Imported clay cost) ($) 

(Line 55c x Line 55g x Line 55b) 

j. Placement/spreading, grading, compaction (to achieve 
permeability no greater than 1 x 10-6 em/sec) unit costs 

($fyd.3) 

k. Placement, grading and compaction cost ($) 
(Line 55c x Line 55j) 

I. Grade Benches- 800,000 sq.ft.@ $1.25/sq.ft. 

m. Subtotal slope clay costs ($) 

(Line 55f + Line 55i + Line 55k + Line 551) 
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3,944,826 

3 

438,314 

1 

$3.15 

$1,380,689 

0.00 

$0.00 

$0.00 

$9.30 

$4,076,321 

$1,000,000 

$6,457,010 



56. Gas System Modifications 

a. Decommission Existing Shallow Vertical Wells 
1. Wells at 12.5' ( #23) 
2. Wells at 37.5' (#81) 

3. Wells at 62.5 (#106) 
b. Subtotal Decommisioning Wells@ $5Ift. 
c. Abandonment Materials and Labor 

1. Sand - 1,000 bags @ $8 /bag 
2. Bentonite Chips - 350 bags @ $9 /bag 
3. Labor (2 per Crew)- 130 hours@ $20ihr. 
4. Backhoe- 130 hours@ $90ibr. 
5. Foreman- 130 hours@ $35lhr. 
6. Water Truck- 130 hours@ $60ibr. 

d. Subtotal Abandonment Materials and Labor 

e. New Shallow Well Construction- 10,333 LF@ $36Ift. 
f. Well disconnection materials and labor(Disposal Area C) - 186 @ $20ea. 

g. Well Connection Materials 
1. 2" Slide Gate Valve 
2. 6"PVCTee 
3. 6"CapPVC 
4. 6"x 2" PVC Red 

5. 2"PVCEI 
6. 1' Make Adapter - PVC 
7. 1" PVC Cap 
8. 2" Flex Cplg. 
9. 2" PVC pipe 

h. Connection Assembly - Labor 
i. Connection Installation 
j. Subtotal Well Connection Materials 

450@$12ea. 
450@ $25ea. 

450@$10ea. 
450@ $20ea. 

450@$5ea. 
450@$3ea. 

450@$2ea. 
450@ $75ea. 
450@ $5ea. 
450@ $17.50ea. 
450@ $26.40ea. 

k. Relocate and Replace Header System - 36,780 LF@ $8Ift. 
I. Relocate condensate Sumps - 8 @ $4000 I ea. 

m. Gas Well Protection - 233 @ $425 I ea. 
n . Total Gas System Modifications 

(Line 56b + Line 56d + Line 56e + Line 56f + Line 56j + Line 56k + Line 561 
+ Line56m) 

57. Geotextile Fabric Placement 
a. Quantity (ft.2) 

b. Purchase, delivery and installation unit cost ($lft.2) 

c. Total Geotextile Fabric Cost 

58. Groundwater Monitoring Well Abandonment and Replacement at Closure 

a. Abandonment of Wells MW 88-5 and MW 88-4 

b. Replacement of Wells MW 88-5 and MW 88-4 

c. Groundwater Well Replacement Total 
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288ft. 
3038 ft. 
6625 ft. 

$50,000 

$8,000 
$3,150 
$2,600 

$11,700 
$4,550 
$7,800 

$37,800 
$372,000 

$3,720 

$5,400 
$11,250 
$4,500 
$9,000 
$2,250 
$1,350 

$900 

$33,750 
$2,250 
$7,875 

$11,880 

$90,405 
$294,240 
$32,000 
$99,025 

$979,190 

3,441,000 
$0.27 

$929,070 

$5,240 

$10,300 

$15,540 



59. Lysimeter Abandonment and Replacement at Closure 

a. Abandonment of Lysimeters 88-1 and 88-2 

b. Replacement of Lysimeters 

c. Lysimeter Replacement Total 

60. Construction Management - QAjQC 
Note: Does not inlcude final cover QA/QC 

61. Gas Recovery System - Well Monitoring 

a. Monitoring devices of principal gases (e.g., Gastech, 

OVA, etc.) 

Kurz velocity meter, thermometer, maghehelic, differential pressure gauge, 
Gas Tech NP-204 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($/yr) 

e. Gas Recovery System- Well Monitoring Subtotal ($/yr) 

62. Gas Migration Control System - Perimeter Probe Monitoring 

a. Monitoring devices of principal gases (e.g., Gastech, 
OVA, etc.) 

OVA, Gas Tech NP-204, Magnehelic, Differential Pressure Gauge, Barometer 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($ fyr) 

e. Gas Migration System- Perimeter Probe Monitoring Subtotal ($/yr) 
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$1,320 

$8,400 

$9,720 

$1,655,270 

$16,000 

$3,000 

$19,000 

$2,000 

$5,000 

$7,000 



) 

63. Gas Migration Control System - Gas Collection Indicator Probe ( GCIP) Monitoring 

a. Monitoring devices of principal gases (e.g., Gastech, 
OVA, etc.) 

OVA, Gas Tech NP-204, Magnehelic, Differential Pressure Gauge, Barometer 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($/yr) 

d. Gas Migration System- (GCIP) Monitoriug Subtotal ($/yr) 

64. Instantaneous Surface Emissions Monitoriug 

a. Monitoriug devices of principal gases (e.g., Gastech, 
OVA, etc.) 

Organic Vapor Analyzer 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($ fyr) 

65. Integrated Surface Emissions Monitoriug 

a. Monitoriug devices of principal gases (e.g., Gastech, 
OVA, etc.) 

Integrated Surface Sampler, Organic Vapor Analyzer 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoriug costs? ($/yr) 

d. Annual analysis costs ($ fyr) 
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$7,000 

$7,000 

$28,000 

$74,500 

$10,000 



e. Integrated Surface Emissions monitoring subtotal ($/yr) 

66. Visual Inspection of Landfill Surface 

a. Frequency of monitoring (e.g., daily, weekly, monthly) 

Weekly 

b On-site monitoring costs? ($/yr) 

67. Gas Recovery System - Gas Header Monitoring 

a. Monitoring devices of principal gases (e.g., Gastech, 
OVA, etc.) 

Kurz Velocity Meter, Thermometer, Magnehelic 

Differential Pressure Gauge, Gas Tech NP-204 
b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($/yr) 

e. Sampling gas in branch lines, probes and headers subtotal ($/yr) 

68. Ambient Air Sampling at Perimeter of the Site 

a. Monitoring devices of principal gases (e.g., Gastech, 

OVA, etc.) 

Integrated Ambient Air Sampling Unit, Wind Monitoring Station, Organic Vapor Analyzer 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($ /yr) 

e. Ambient Air Sampling subtotal ($ fyr) 
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$84,500 

$20,000 

$1,000 

$5,500 

$6,500 

$10,000 

$35,000 

$45,000 



69. Gas Recovery System - Flare Source Testing 

a. Monitoring devices of principal gases (e.g., Gastecb, 
OVA, etc.) 

Outside testing service 

b. Frequency of testing (e.g., daily, weekly, monthly) 

Annually 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($ fyr) 

e. Flare Source Testing subtotal ($/yr) 

70. Gas Recovery System - Flare Station Sampling 

a. Monitoring devices of principal gases (e.g., Gastech, 
OVA, etc.) 
Tedlar Bag, Organic Vapor Analyzer 

b. Frequency of testing (e.g., daily, weekly, monthly) 

Quarterly 

c. On-site monitoring costs? ($/yr) 

d. Annual analysis costs ($ fyr) 

e. Flare Station Sampling subtotal ($/yr) 

71. Surface Water Monitoring 

a. Frequency of monitoring, per year 

Two times annually during discharges 

b. On-site monitoring costs? ($/yr) 
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$0 

$52,000 

$52,000 

$500 

$2,500 

$3,000 

$3,000 
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c. Annual analysis costs ($/yr) 

d Surface Water Monitoring subtotal ($/yr) 

72. Gas Recovery System Monitoring - Sumps and Condensate Drain Lines 

a. Monitoring devices of principal gases (e.g., Gastech, 

OVA, etc.) 

OVA METERS, GAS CHROMATOGRAPHY, GAS SAMPLING EQUIPMENT 

b. Frequency of monitoring (e.g., daily, weekly, monthly) 

Weekly 

c. On-site monitoring costs? ($/yr) 

73. Reseeding and Mulching 

a. Labor 

\ b. Materials 

l 
! 

; 

c. Reseeding and Mulching Total ($/yr.) 

74. Monitoring Supervisor 

a. Duties 

Supervise and coordinate post-closure monitoring activities and provide QA/QC. 

b. On-site costs ($/yr) 

c. Supervisor subtotal ($/yr) 

75. Health and Safety Officer 

a. Duties 

Supervise,coordinate, and administrate health and safety activities relative 

to post-closure monitoring and maintenance. 

b. On-site costs ($/yr) 

c. Health and Safety subtotal ($/yr) 
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$12,000 

$15,000 

$7,000 

$13,150 

$13,000 

$26,150 

$90,000 

$90,000 

$38,000 

$38,000 



SWIS # 19-AA-0820 

76. Monitoring Equipment Maintenance and Repair 

a. Monitoring Devices 

Organic Vapor Analyzer, Kurz Velocity Meters, Thermometers, Magnehelic, Differential Pressure Gauges, 
Gas Tech NP-204, Wind Monitoring Stations, Integrated Ambient Air Sampling units, Vacuum Pumps, 
Integrated Surface Sampler, Barometer 

b. Frequency of maintenance 

c. Frequency of Repair 

d. On-site maintenance and repair costs ($/yr) 

e. Replacement parts costs ($/yr) 

f. Equipment Maintenance and Repair subtotal ($/yr) 

77. Monitoring Equipment Replacement Amoritization 

a. Monitoring Devices 
Organic Vapor Analyzer, Kurz Velocity Meters, Thermometers, Magnehelic, Differential Pressure 

Gauges, Gas Tech NP-204, Wind Monitoring Stations, Integrated Ambient Air Sampling units sample 
train, Integrated Surface Sampler, Organic Vapor Monitor. 

Monthly 

As Required 

$40,000 

$15,000 

$55,000 

b. Average equipment life or replacement cycle. Every 5 years 

c. Equipment Cost List 

OVA- 8@ $8,500 /ea. $68,000 
Kurz- 5@ $1,200 /ea. $6,000 
Magnehelic - 5 @ $300 /ea. $1,500 
NP-204- 2@ $1,500 /ea. $3,000 
Wind Station - 3 @ $2,700 /ea. $8,100 
Ambient Air Sampling Unit - 5 @ $2,200 /ea. $11,000 
Sample Train - 4 @ $2,500 /ea. $10,000 

Surface Sampler - 5 @ $750 /ea. $3,750 
OVM- 2@ $1,800 /ea. $3,600 

Total $114,950 

d. Amoritization Costs ($/yr) $23,000 

e. Amoritization Subtotal ($ fyr) $23,000 
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78. Monitoring Materials 

a. Material Items 

Tedlar bags, Tygon Tubing, Calibration Gases, Safety Eqnipment, Misc. Tools, cleaning 
and maintenance supplies. 

b. On-site Material Costs ($ fyr) 

79. Monitoring Vehicles 

a Type of Vehicles 

4-Wheel drive vehicles 

b. Number of Vehicles 

c. Unit cost of vehicles 

d. Average vehicle life or replacement cycle. 

e. Estimated trade-in value. 

f. Amoritization costs ($/yr.) 

g. Monitoring Vehicle Cost ($/yr) 

80. Weather Station Management 

a. Number of Stations 

b. Frequency of monitoring 

c. On-site monitoring costs ($/yr) 

d. Weather Station Management Subtotal ($/yr) 
81. Subdrain Collection System Maintenance 

a. Frequency of monitoring (e.g., daily, weekly, monthly) 

AsReqnired 

b. On-site monitoring costs? ($/yr.) 

82. Subdrain Collection System Sampling 

a. Frquency of monitoring, per year 

Quarterly 
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$25,000 

6 

$18,000 

5years 

$2,000 

$16,000 

$19,000 

3 

Weekly 

$72,000 

$72,000 

$5,000 



b. On-site monitoring costs? ($/yr) 

c. Annual analysis costs ($/yr) 

d. Subdrain Collection System Monitoring subtotal ($/yr) 

83. Outfall System Inspection 

a. Frequency of monitoring, per year 

Quarterly 

b. On-site monitoring costs? ($/yr) 

84. Final Closure/Post-Closure Plan Preparation 
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$3,000 

$2,000 

$5,000 

$10,000 

$50,000 
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