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%4 . . DEVELOPMENT AND OPERATION REPORT
| CITY OF SULLIVAN, MISSOURI

SOLID WASTE LANDFILL

ScopE: It“is the intent of this report together with the attached

nlans to rrovide the basis for the apfroval of the State of Missouri,

.Department of Natural Resources, Division of Environmental Quality,

- 'Solid Waste Hansgehent Program, of the present and future oreration

of the City:of Sullivan, Hlssouri's'SolidIWaste Landfill and the

T 'lssuance'of'an operating permit for this facility.

”-1n the sw of the NEl of Sect1on 3, Township 40 North, Range 2 Vest,

'Franklln County, Mlssourl on a 260" acre tract purchased by the Czty

- ”lelts. e e s

'fof Sulllvan in the lQGO's to provxde a locatlon for landflll purposes

- and a future 51te for sevage treatment plant constructlon. The 2area

.T?presently allocated for landf111 purposes encompasses 40 acres laylng'"'

llmmedlatelv South of. the Nu'thwest corner of the total tract.w Entry-
to the site is prov1ded by an all-weather, gravel surfaced county road.
_extend:ng east sllghtlv over 4 mile from old VU.S. Highway No.'66.

.;The—landflll site is approxlmately two. miles North of the-North City

huL1m1ts of the C1tv of Sulllv«n and one-half mlle North and one- fourth

' mlle east of the Northeast corner of the Vlllage of Oak Grove, C1ty

The operation of this 1:ndfill was started in October,'1970, and has
icontinuously proceeded since that tiﬁel Approx1mately flve acres of
the site has been filled and coVered“durlng this period. A new disPOSal

cell has been opehgd immediately East of the eompleted'cell, consiste
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'City of Sullivan, Hissour1 SR

‘—the dlsposal face.

'the main access road to the ‘service: area.-

Solid Weste Lendfill . e e | _

. Page 2 _ | _
ing of the deepen1ng and videning of a ravxne type section in which

waste is off loaded from the top aga1nst a face approxlmately fourteen

foot in depth and sixty foot in width.

A hard surfaced 2all weather road, extends along the West side of the

' Landf111 S1te from the county road to a point: about mzdway of the fill .

area with a gravel surfaCed access road branchlng to the dlsposal face,

" The gradlent and surface of these roads pr071de all weather access to B

A ten foot wlde gravel surfaced road branches off.__

e b

R N P P T 1Y Puipey

-'lroad is: controlled by locPed gates of solld constructlon.

'f5 ¢ P.M. and is closed on each Wednesday and Saturday. “zf,_?¢

' -service under the_provisions at City 0rd1nance No; 1115.

&J

"remodeled bus serV1ng as an offzce.;'t - o -_"_~-'

The 51te is well fenced along property 11nes and access from the'county T

The site is open for operatlon fzve days per week from 9 00 A H gﬁffﬂéi;;

a ) o .

_Present operatlng personell cons1sts of one full tlme equlpment R
l el

each Saturday. - ':~' ‘;,

: The landfill provxdes for the complete diSposal of all mater1a1

.'collected within the City of Sulllvan by a contracted plckup

-City
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;Solid'waste Landfill

residents are pormitted to personally“haul additional waste to

'l'the site at no additional charge. Non-residentl are permitt:d

to use the site by. payment of S 50 per cubic yard averaging ”-."f
S 50 per car and $1.00 to $l 50 rer pickup truck load. The [f

Site 1s also used by the Bourbon, Missouri Shoe factory and by the —-

Heramec State Park Administration. Industrial. waste collected

1n the C1ty of Sullivan Hlssouri includes plaatic shoe lathes,

'.metal cuttings, and cardboard packing.. Records are kept of all — - -

‘deliveries FP the_S}te_hy the operator and filed at the City—éﬂ;13j4%fTL.f;“

T Clerk's office,™ .. = = ¢ - (S - Py e

Operating equlpment conslsts of the full ‘time use of a 1973

A At e e U a1 e b oWl e

- ol

e e e a L

::.model International 175 front end loader 1n good condition.:

“When required the City street department furnishes 3 addit—:TV -

' 1onal dump trucks,_a motor grader and a John Deere Model “400

front end loader. -':' P -zlﬁfflf _---' fdﬁf‘ T ) ;ﬁ”' )

. Water is avallable on the 31te in limited quantlties and - is-

" provided bv a small water line extending from a farm well ~¥Tl -—~=L:L75“"~'

located at the original farm house on. this property.- This

house is approximately 1000 feet East of the site equipment shed
'This supply is adequate for personell use and _ to extinguish small——— : ";;;f
f1res. Earth cover for dampening fires or the services of the- '_H_i_fa?~d

cities fire department would be requlred for any large blaze.

1. WASTE GENERATION

The records. of deliveries to.the'Sullivan Landfill Site during
1975 have been tabplated as follow3' - The amounts shown represent the

City charge of .50/cu. yd
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Hg;goéfhégff;;,;;rnucxs*“”ﬁ' ““CARS - UPS . MONTHLY TOTAL

- December 174 $1,193.50 8.00 ' 88.00 . '1,289.50 -
““Jandary '75 < 980,50 6.50 108.00 ° 1,095.00
. Februsry '75 - 867.50 7,00 106.00  '_7980.50

b - March 175 - . 916,50 9.00 - 129.00. - 1,054.50

é '¥si‘prrii 75 1,252.50 oy 8-°°ff._ 192.00 7:'-%i1:;35F5°

3 I May 075 i,;él.oo © 11.00 192, 00 *_5iffiﬁ3??_oo

% lli june_f75'_}f. j.._.,_w_p,'_,43_3.'01? -;;10;50 | | 192, 50 . 1;636. oo

é *ﬁ U July .75;_-j¥ _',31;444'00 'f5;50 '_-'lJ85 ob  ff_ ‘1, 634 50 h

3 'AuguSt '7s T 1,273.50_ - 12,00 —-206.00 _._1“2_’3—_:5_“55‘3 :

‘ 'Ef_ 's;pteeoe; TYREN 1,247.00 . 6.50 _ﬂf161 oo —f' ifuii.soﬂ?i -
‘Er'l October 175 1,452.50 '7'7Zoo . ieri00 . 1 626. 50 i_y -

s _ November_t75_ '3 1,224, 50 E ,;_déoéf‘_"5‘??*-";ff o e

 Yearly Total - 14 679 oo . 95,00

..In addltlon to the quantltlea.tabulated_above,muot be added the

"personel dellvery to the 31te by city re51dents who pay no- charge for

P

— d .1 P

this serv;ce.e The operator estlnates an average of 5 such de11ver1es

lﬂf_ per worklng day and a volume of 3 cu. yds. per day.u With the 81t¢ ﬁ.

open for 260 days/year, thlS volume vould amount to 780 cu. yds.;f- ;

-.per vear. Records are not ava1lab1e to breakdovn the orxgin of the

-total waste volumes as._ shown in the above tabnlation, but the operator-

" has estlmated thatwﬁurlng the f;ve years of operatlon at the 81te,_60%

of all dellverles orlglnate 1n the Clty of Sulllvan and 40% of the
volume is from out51de sources. Averagzng all dellvered vaste at
500 1b./cu. vd- indicates a vearly total dellvery of 17, 000 000 lbs.

or 1¢,200,000 lbst for the Clty of Sullivan and 6 800 000 lbs; from

the outs;de sources. Us;ng an estlmated 1975 population of 5,500 people
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city of Sulliven, Missouri

" Selid Weste Landfill

Poge S - . . B

this would indicete & per cipits/daily volume of 5.2 1bs, fer_the

City of Sulliven, which is comprritive to estimrted lords as derived

frem U.S. Tnvironmentsl Protection *gency reports rnd studies.

issuming compicting the weste to 1000 1bs./cu. yd., the=idading .

to the lsndfill operation would be £,50C cu. vds./vesr occupying -

£.27 acre feet, Based on 2 solid waste to dirt ratio of 3°*'1 it

will require 1.76 acre ft. of soil cover 2nnuelly 2nd = total - -~

volume of 7.03m¥Ere ft. of the land fill cepacity rer yecar

K] i | —

-h; Prorosed Trench Cells:

g no incréqse in present annurl delivery of waste to :hefsf¥éf;_ T
k 2. PLANNED CiPCITY ' S B

g 2. Present Rrvine Fill: | o o o -.<;?;_;f'

é ‘The present rafine-fil} §per;tiohs are bei =z rh?§e§46ﬁ¥;a§€ia

% will not be continued. Pfesent operations provide feor P_Sﬂéfi§§}h?
g fill in ;hé freséﬂt.east r?viné_séctioh.as Ehown on ;hé r;tached“ju

1sndfill layout mep. No excivation in this ravine will be per=:
mitted and present landfill materirl will receive » twe foot deep

dirt cover, graded for drzinsge, seeded and fertilized. = _

Future operations are rlznned as trench cells }ecated'dn-tﬁg
North sidé'of tHc Ezﬁt-West trending ridge referred to in thé”-
stteched geologic report. Prorosed cross sections of. these trenches:
rre.attached.to fhe léndfill layout plin. Excess excavated dirt

from these trenches will be used on the site to provide finished

contours as shown on plans. .
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- Solid Waste Lsndfill
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c. Industrial Waste Cell:

/n Industrizl Waste Cell hes been excaiated in #n Erst-West
directien along the ridge section of the site. Rarium Chrom~rte
sludgce from the Ramsey Corporetion plant located jn Sulliven,
Missouri is being serled in steel berrells and plrced in this

trench. This procedure will cease as soon #s ~rrangements c2n

be made to haul this materizl to an approved regionrsl industrial

d. 'Sofi Studies:

“tterberg limit tests to determine the nature of the soil in

—=T—the yr;;chésj—fhe—iiquidmlimit, plastic limit and rlastic index.

Y P B WA EYLR MR 0 LR Y LT Ehad BE

Hydfometer_teéts were also performed to determine the amount of

clay size material in the trench soil The results of the 2bove

-_hentioned-tests as follows: 1. Lliquid timit = 80%
' . 2. Plastic Limit= 23,.¢%
3. Plastic Index= 56.2%

o - Hydfdmefqr tests indicate that the soil contrins 40.5%-2 micren

. -clay size with the balance being fine sand and silt. The 2ctivity

s ceeficient of the e¢ley fraction is quite high ludicsting the prehable

" presence of scme Montmorillonite clay minerals.

- Aétivity coeficieat =PI o _56.2 o 1.4
7 Clay 40.5 -

' The permeability of the soil tested will range from 1077 to

10-% em/sec which is precticzlly impervious to movement of water or
lerch#te from the trench. This informstion and that contéined in tﬁe
*ddendum to Sullivin Lendfill Report, by Thoﬁas J. Dean, Geologist,
Misscuri Geojdgical Survey, indicates thet the trench 2s locsted sheuld
be s{tisfactory_for the disposal of solid weste with&ut padding the

T rramghes. Corjcey of Z0il Lrh Tests o~nd Mr. Deans ‘ddendum te his
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;vf__.éity of Sullivan, missouri -.. - T L - ._?;;%
s Solid Waste Landfill c St L T s
. Page 7 : _ T = '
(Con't.)
Geologic Report follow., . - - _:_
e. Tabulation: ~ | _;_%_; .
33.55 . 4.77 years capacity at _ __-"_ —
7.03 Present annual use. ;::b' - T~
f._—Conformance with Engi;eering, Geologic Regort. ;:{if - T
It is proposed that the development of the above outlined |
;SOlld waste fill w111 canform to all recommendations of“;he -ii'i;ff -------
.T'.fOIIOWlng Englneerlng Geolgglc Report and-;hat pi;nned elg-]:f“
vatlcns will. be varled as requlred to provzde proper c;;er ~
over rock formations, _ N



- Pissouri Geological Survey. ané Water: Rasourcésl
Box ¢50, Rolla, Hlssouti 65401 (314) 364 1752'

) County Pranklin
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:Locaticn

§sW », \E 3 ,'- qcc. 3 'r. z.o "x'. 2 W Quad. Sullivan

or reneat-u'x - 5'°'"

PRTE)

PP

fT\Pe ard condltlon of bedrock SaEdStone “of RDUbidgux fo .ion . L P

- dolomite of Jefferson Citziformation on’ east eide Some Pennsylvanian age sandstone.n
% "Type and ncxneer1ng characteristics.of'soil Vogy plasticcigy on rldge'

£ ----_ . T - . .

: zgg d east'side.‘ Silt.and sandy clay on vest side. F*”:

: W L RO A T .

i Bt :

f;C;f I§7thérc'=uspec:ed danger to groundwater supplles_;;;;;? ‘If yes What

TS L
~_Southwest side has sandstone that could contribute leachates to surface and i
_groundwater. See recommendations.:¢ﬂff *Jf1¥¢f”*f7fﬂi?¥35h:'fi?'ﬁt'"-'15 I e
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‘elevation on site plan on east side - above’ 800 on west lide) A plastic clay is’

] o Hinge area o o '
72 gurface drainage to Meramec caverns and other numeroul othat caves and. springs -
‘the east.-. Sandstone of the Roubidoux formation is the pax-anr bedrock of. the area.:

The high areas have a thin cap of dolomite remaining over: the sandstom (above 900

present over the dolomite as indicated in test’ pits. The landatona in the. sou:hves:
portion haa from 4-6 feet of silty sandy clay over. bedrock.: This soil 4s pemeable
when remolded. Numerous old sinks exist in the. general area with 1 a the- site.” These
sinks are soil elumps into joints of the sandstone where the dolomite has been eroded§
from the sandstone rather than solution activity (caves) in the. dolonﬂ.te.

f_":T"‘

L Recomend tha: if t_he wooded area 1n_‘the,aouthtmsc_portion-be1w elevation—aoo

~is used that it be designated a’f£111 avrea only vith no cut’ The thin-soil-over sand-
stope should not be removed, as the sandstone.{s. pemeable The small. area on_the -
east side below elevation 900 also.has_very: thin so0il over. 3andscone.-—-_Recommend"”
this ‘area not be utilized.: Recommend in the mjori:y ‘of area that minimm of &
feet of clay be left over the dolam:.te.

.°“° "“-‘?r MANAOEMONY
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__LOCATICN&- SW%. NEH, Sec. 3 T. 40 N., R 2 w., Sullivan Quadrangle.d’

1 : : . .
) The east-west trending ridge or high area of the landfill site separates two S
z.. distinct geologic settings in a short horizontal - -distance. The southern portion

of the existing operating landfill site is in sandstone of the Roubidoux Formation -.
vhile on the north side of the ridge, Pennsylvanian ‘aged sandstone, clay and shale T

are present overlying the sandstone of the Roubidoux. - .LZ:T" ,er-f—r' Nﬁ-fll;

. Two ‘0 foot Wide by several hundred feet long trenches have been excavated to
the Pennslyvanian material on the north side of’ the ridge. . The multi-colored clays,
shales and sandstone. that were exposed- are very impermeable both vertically ‘and hor—-
izontally because of discontinuity of the individual beds or zones. - From trench to -
_trench the lithology, be it sandstone-or clay, will change. The. firecley _type - set="

. ting on the north side of. the ridge ‘probably extends .to the east toward theé’ poﬂd';_ﬁT
7 - area and beyond. Backhoe test pits as indicated in the original ‘report . encountered ‘

the Pennsylvanian aged type material adjoining sandstone outcrops,-. T

h The soils vary from 8 to 10 feet near the ridgetop on- the south end of the trench
area to a very thin soil on the north end where the .trenches daylight on the surface.”
The-dip-of-the: rock—will—tend—tO‘bé—to the north so“Ieachates, 7 if thevy devélop, willm,

" tend to move at the 5011 fireclay contact to-. the north and would most llkely daylight .

d Several 1arge_masszve sandstone‘boulders will be encountered as- the trenches pro-
gress to the east. These boulders will. be surrounded by impermeable mater.al and’ will
be a nuasance rather than a geologic-or groundwaterrhazard -

: No padding of the Pennsylvanian aged material is. necessary to ;revent downward _
movement of water as the material itself:ls relatively. impermeable.€ For construction
purposes, the material would probably be:. considered bedrock but-in ‘the’ geclogic sense
it is not bedrock but a reSidue of a- formation that was: once present that is now pre-
.served in low spots. and in the underlying bedrock : - .

In summary, no groundwater contamination problems would be expected on the north
51de of the east-west trending ridge. ' : :

T . - - . . LT L g ,.'.. to N . /\

. . i J,:_;m_- RN B A T
— T . T e s e // zr»" an ‘){;—-/-/.“ —

' o T Thomas J.: Dean, Geologist o= : -
Applied Engineering & Urban Geology

: Geology & Land Survey g

“June 24 1977 f‘ R

orig: Bob Marshall
: . Heagler & Marshall
ce: John Doyle, Jeff City
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”;and regulations for the operation cf thzs landfill

:Ee.- Solld Waste Accepted

Solxd Waste Mater;al accepted for disposal shall not include:
:,the vaste materxals excluded 1n Section 2 20 "The H1ssour1 Solid
.f-_lWaste Hanagement Law,f_xncludlng hazardous wastes, bulk liquids,
'f semisolxds, sludges contaznlng free mo1sture, hlghly flammable or
volatlle substances, unexpended pest;clde contalners, pestlcides,

']raw anlmal namure, septxc tank pumplngs, raw sewage sludge,_and

slndustrlal process sludge.

= b. Sat:sfactorv Comnllance.”_
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"-~—If wastes requlrlng snec1e1 handlzng are proposed to be-

ﬁf7rece1ved 1n the future, a proceedural plan for dlspOSIUg of—

?‘ these wastes w111 be submltted to the MDNR for approval before

_ﬂ?such wastes are accepted

1ct,-Satisfectorv Compliéﬁce' gﬁéfafiéﬁs*
rf The landflll shall be ooerated usxng approved routxne technlques

for spresdlng and compactlng solld vastes 1nc1ud1ng compaction of the
waste as received evenly 1n shallow layers on: the. slope face by repeated
travel of equlpment over the layers unt11 a uniform depth of two feet
_has been attained or the entire days dellverles have occurred after
whlch ‘the waste Vlll be covered w1th -at least slx inches of compacted
sultable earth cover. At complet1on of cell flllzng, the entlre surface

; of the cell area. shall be ngen a f1na1 cover of. 2 feet of compacted

_earth so ﬂraded 25 to prevent wondlng of Surfaco water, provide proper
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drainage, ninxnize the escepo of - odors, prevent rodents from burrowing,
wrovzde for control of ras and provide an’ aesthetically acceptable

finished site. The operator shall erect temporary fencing placed near

- the working area to control blowing litter and shall police the site

~daily to minimize the scattering of solid waste, The operator shall not

permlt salvaglng opcratlons at the 51te or the- accumulation of salvage
materzal. The operator shall ma1nta1n the site access road to provide

for z2ll-weather dellvery to” ‘the face of the dzsposal cell and shall

~,:_-

srrange with the street department of the clty for the use of alternate

-

equipment in case of breakdown of Land F;ll equlpment. Operator shall
establlsh 2 routlne schedule of 1nspect10n and malntenance to insure

full ooeratlonal use of equzpment under normal condltlons.

The o“erator shall malntaln 51gns at the 31te entrance that clearly

h» lndxcate the purpose of the operatlon, the owner of the site, hours of

operatlon, materlals accewted or excluded 1nstructions for after hour

del*very, fee charges and emergencv telephone numbers.

‘The ooerator shall make per1od1c volumetrzc surveys determlnlng

the 1ncrements of dep051ted solld waste in compar1son with the recorded
dellverv tzckets to permlt the use-rate "and remaxnlng capac1ty of the
site to be evzluated. These surveys shall be made each 30 days of

operation. . ___ L

“'The office zt the land £ill site will be provided with telephone

service to promote better'ferformance and to request assistance

in case of emergencies. A suiteble:sanitnry tollet facility will be
pr071ded for use of emhlovees and exlsting water service w111 provxde
" handwashing facilities ‘in the.exlstzng eqUiPment storage ‘building and

to ~rovide drinkins water and szte waterlng faC111t1es.
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:l_connected to. the domeatic vater supply to provide for extinguishlng

incorporated into
balance the average

to avoid delays and

The operator shall the or had an adeqnite supply of hose

small fire, sball maintain a stockpile of earth reasonably close to

.'the working face to smother fires and sultable chemical fire extingui-'

 'shers at all buildings and on all eqnipment.g Arrangements 'shall be

m.de for emer“ency ser71ce fron the_City;of Su111Van, Fire Department.

et e

- “; e

o The onerator by proper earth covering and daily litter clean-up

J_shall control condltions to dlscourage the production of insects and

:’_rodents. If these measures do not prov1de adequate vector control,

‘-he shall 1nstitute a supplemental progran including spraying,'etc.

to qulcklv eliminate this problem.:i}"

_ The onerator shall grade the 31te_dur1ng cell construction and

after final cover hes been placed so aa to minimize run off into the
landfill, preVent”er031on;'avoid

surface into the surrounding'area;andwthe drainage_from such aresa.

The operetor shall onerate the'landfillfin conformance with
the overall plen and.de51gn and shall maintain daily logs to record

such operatlonal information as to type and quantity of solid waste

surface puddling and blend the completed
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L recelved type and volume ot covcr material uued ~portion of the site

;f;used and deviations fron plans and specirications. A copy of the

'Ei origlnal rlans and spec1fications, a copy of the daily log and a plan

,of all comwleted 1andf111 shall be kept on file by the City Clerk.




