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\V A T E R S E A L I N G 

AN D 

D RA I NA G E 

. By 

R . D . Dirmcy cr . J r ~ 

f\.s part of the above headi ng . t wo problems come to mind t hat seem 

pertinent to t he genc:ral subj c ct of Turf grass : 

1. Seepage l oss from r eservoirs o.nd holding ponds . 

2. Drainige problems c aused by exc ess wat e r in t he 1:;oil. 

T he firvt p.~obl cm. of s eepne:;c loss from ponds . and met hods foi- c on­

trolling t he secp:igc l oss problcn1 i will be t he m::i.j or t opic for t his t a lk . T he 

s ec onu problem of dr::tino.ge will be dis cussc only indirectly -- a~d t h2n only 

fro m t he stuJ1Jpoint of pond sec xigc and its potcnti.:tl contributi on t o some 

dr aino.gc problcrns . 

Seepaic l osse., f1•om p onds and reservoirs ore mos 1. c ommoniy noticcL, 

i n one of t wo v1-J.ys : 

1. By t he fast r at e of fal l of t ll1.;: h:v "l of watc~ in t h" pond . 

2. By t he presenc e of scep-d~rr.ua..::;ed o.reas bel ov, t he pond . 

I both c::i.scs , factors in addition t o scep:ige l oss rnay be inv ol ved . Not c ount­

in:; t he w:iter l evel drop caused by releases for irrigation or other urposcs , 

n clro·) in pond lcvd i c ustully t he c ornbin:xtion of (2.) secpC1.ge i nto the under ­

lying soil , (b} cv::t~)orati on from t he pond surface , and (c ) t ranspirati on by 

t rees and bushes ::it the edge of t he pond . In gcnc:cal, it c an be a.s::mmed t hat : 

1. ~v.1porn.tion and t rans t)iratioa can a ccount for u~, t o cnc ­

inch/2'1 hours droi) in wo.tc r l evel in t he pond . 

2. ~cepa;;e l osses constitute t 1e r emaining part of the c.h·op 

\Vllich can r an,.,e t o a~; high a five fcet/2,1 hours. 



In other word.., , for a l oss o l - foot / 2•1 hour::; or gre:iter, t he ev~ oration cllld 

t ranspiration part of t he overall loss c an. be i;;nored i 1 m ost cases - - with t he 

entire loss b -·ing c onsidered as seepage los.., 0:1 y . 

Actually, t 1e r:ite of full of t he pond J.cvel is t he best and only de· en- ::tble 

e t hod of measuring th~ rate of ·eepage l os!J fron a pond . Th cxfotcnc of a 

s eep - damazcd area bclo·'✓ t he pond , m3.y or may not be re r ted to scco:i.ge from 

t he pond . Part or all of t h water in t he see -d:unage -I area may hn.ve c ome 

from sources other than pond seep:i.ge . other pc/l.cntial so recs include : . 

Ret urn flow from irri,1ation, sprin-Ts ru1d precbit~..tion. 

CON'I'..c~OL l\1E1rH.ODS -------
The mei:hc<ls of controllfarr see :1ge lo.ss r ange from t he mos~ c:,:pcnsive 

linings , such n.s t .r1ose of concrete aad as;,;h:::tlt , t o the l east expensive oaes , in­

c ludi ng t hose of cl3.y 3.nd t 1c chemic=i.l sc.:ilants . 

In a gew·rul wo.y , t he lining and sc Le mcthoc s can be grouped as 

follows : 

1. Paved or h1rd-st1rfaced linings . 

z. Expo3ed membrane l infr1gs . 

3 . Conditioned earth linings . 

4 . Buried membro..nc linings . 

5 . \Vater - borne sealn.nts . 

T he typc3 lis t ~d abo, e , i 11 ::,, - oition to \'tide varia ion i n co:::, t, aL,:;o vary 

widely in t heir ad3.!)t~tion ancl in their t ot· 1 functions . Some of the liniais do 

m ore t han sec:ll or waterproof -- t ~10y st<lbiliz ~ s lopes ~ control crooion# or 

e ' 1inate shoreline weeds . T he c.:,mect2J life of t he lining and SC"" iug methods 

also varies widely. All of t hese L.ctors rnust ~ntcr i nto the cos t C(Jn.sidcrations . 

- - ini~i:11 c or:.;ts , :innuo.l c osts and re )l:\.cci:nen .. c osts should enter into t he t otal 

c ost c onsidcr::iti ons . 
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H:'V D SU ... FACE Lil'IN<:;!_ 

Paved linin~s m.:iy be c onstructed from a variety of m ;:ttcrio.13 , i ncludi ng 

c oncrete , 3.spha tic concrete , bric.· and r ock . Sume of these linings ~re water­

t ig ht -- some arc not unless s·>ccial bedding m:-:it cri als a ... e used. Co::;ts of t hese 

linings ua lly ·will be in t he r ange of $2. 50 to :°" 20. 00/s q . yd. 

. EXPOSED HLMBE:' i: r:ss 

T he exp sc ·' mcmb_ ancs .:1.re us u:i.lly of t h.:; refabricated type of asphal -

tic materi al. Several kin of LJ.miaat "' m'.ltel'ials ha.vc been used inclu<lin[; :· 

1. -= c h1 t ~d ~ " im ila r to 1;oofinz paper b· t m uch he::lvicr -­

r nnging L"l t'1icl-mess from J./3 to 1-inch i n. t llicknci::rn . Fiber 

lass and jute have .:i.ls o )ecn used in t nfa manner ,vith a.spl11lL 

2. Butl]. ~~tbb_e~__i s another ..... :1tcrl~l t hat i s Sl1owing nromise as 

a l onJ-life , c.urablc nuteri·,1 for linfrlg purposes . 

T ·1es n1at eri'.:l.ls ;:u-c reasonably flc :dble and c o.~1 , L1ercfore . a ccornccl' to to mod ­

eru.te movcn1cnt oi the sub-grade . Pu, cturing by p l · ats and <lctcrior:edon fr om 

wco.thcr ing rove en.used t he most t rouble i ~ ins ~allations with t 1e ::w;; )IL'1 tic mu­

t eri3.ls . T he c ost:J o.rc c o1~p:.1.r ..... ble to those for c oncrde , or arou::id ~~2. . 50 to 

$4. 00/sq . yd ., bnt the: prefabricated liner i s fo.vored by some b .. ~c au.sc it c :.m be 

installed ·with a minin1ur:1 of cquiprncnt vii.th unskilled labor doing t he vork at 

odd times . 

CONDITK .c1ED :C! U'I'H LE-ITi GS 

\Vhcrc suito.blc earth i s availabl e near t he s ite of constructicr1 , a t hic ,( 

(2 to 3 fe et) lini~1i of com 1,.1cted earth is a c heap anrl effcc ive moo....'"1s of cont.:.· ... 1-

l in~· see J::i..gc loss from ponds . In order for t £1io lining t o be competitive co.st­

wis c with other linints ; heavy cquipmC' 1t for· c:cc~vating , conveyin£! 1 ~d c cm1 -

po..cting t he eart h .\:'..tcri al i s nccesr;ary . This lirnits the use of this 1uct.10cl , 
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making it usually infeasible fo r small p onds . 
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In some instances , t he in -pla c e soils c an be sealed by t he addition of 

agent s . such as bentoriite , sodium c hloride (pla in salt ). sodium carbonate , 

sodium tripolyphosphe>te , Portland c ement , asphalt emulsion , and a vari ety of 

c hemicals. T his i s a most attractiv possibility sinc e on ly a r elatively small 

amount of new material i s added to the in - place materials in most insta.'1ces . 

The c ost range is from less t lian $ .O l/sq . yd. t o as much as $2 . 50 /sq . y d . 

BU RIED l\lEMBR.l\NE L!II INGS 

In t his method t he waterproof barrier i c protected with a c over materia l. 

The membrane c ::i.n be asph3.lt (not spray or prcfao roll), plastic, uentonitc , 

cla y or earth. A catalytically-blown asphalt i s t he most c ommon material t hat 

has been used in past installations of buri ed memura_r1e linings . Both vinyl or 

polyethylene film of 1 to 8 m il t hicknes .... has been used . If clay or earth is used , 

it must pos sess lo\: permeability independent of compaction . 

T he costs range from about$. 75/sq . yd . to as n1uch as $2 . 00/sq . yd. 

VlATER-BOH.NI~ SEALANTS ----
Because of the widespread interest in sea ing mctho.._ s t hat c an be accomµ­

lished without draining the reservoir or pond , c onsiderabl e develo·)ment wor. has 

been complctccl during t he past few years on water-borne sealants . Materials 

developed in clude SS-13 and Chevron Soil .'ealo.nt . Bentonite has also been used . 

In t his method , t he seal ant i s dcspcrse<l into the \Vatcr in t he pond . T l1e scaling 

action i s c oncentrated in t llc l oss are;:ts . Costs have r anged from b~low $. 01/ sq . 

yd . to as high as ,..1. 50 /sq . y a . 
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CONCLUSIONS 

• 5 

A rrnmbcr of e :{perimcntal m0tnocJs of sc?.ling and lining pondi.:; have been 

mentioned in t his p~pcr . If y ou would like to rccc:ive additional information i n 

r erra.rd to t he r esearch i n t his field being carr i,ed on by t he Civ il En,ginccring 

Section of Colora,_ o Sfa.tc University E ·pe:rime:nt station , pleac-,c do not hes it:3.te 

in writing to me dfrcctly . We will g ladly send informa.tivn to you . 

As t wo i:1.<ldition:11 sources of i nformo..tion on the lininC's a.11d se::tlers , t he 

Bureau of Reclar"!1ation, Denver Federal Center and Dr . C. W. L:iLtritzen , Utah 

State University, Logan , Utah are a l.so excellent sources of inforr...iation . 
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