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The Lake George Village Sewage Treat
ment Plant has been applying unchlorlnat
ed secondary treated effluent onto natu
ral delta sand beds by rapid infiltration 
since 1939. The sand system has been 
shown to remove nonconservative materials 
such as BOD. COO, a 1 kybenzenesu lfonates, 
coliforms and fecal coli and ammonia and 
or9anic nitrogen. Soluble inorganic 
materials such as sodium, chloride, po
tassium and nitrate generally pass through 
the sand system. Calcium and magenesium 
showed no significant changes. Alkalin
ity increased due to carbonat.e and bi
carbonate reactions within the soil. 
Orthophosphates were completely removed 
in the top 3 m of the sand beds and ni
trates were removed in beds which were 
18 m in depth or more. 

Sewage flows vary from approxi~te
ly 1,900 m3/day in winter to 4,700 m3/ 
day during the summer tourist season. 
Dosing of the sand beds is intermittent 
with average overall loading rates of 
0.12 m/day and actual infiltration rates 
of 0.08 to 0.3 m/day depending on the 
depth of water on the bed and the time 
since the last cleaning. The operation 
has continued successfully throughout 
the cold winter months experienced in 
this area. 

The greatest removal of constitu
ents occurred in the top 10 m of the 
sand beds. Continued quality improve
ment was observed in the further verti
cal flow and the approximately 600 m of 
horizontal flow before the applied ef
fluent reemerges as seepage along the 
south bank of West Brook. a tributary 

27 

to lake George. There were no indfca
tion~ that the so11's capacity to treat 
the applied sewage effluent was ap
proaching exhaustion. 

INTRODUCTION 

In 1936 there was concern for' the 
potential pollution of beautiful lake 
George by the increase in population at 
the southern end of the lake arou'nd the 
Village of Lake George. In order to pre
vent any contamination of th(~ lake, II 
sewage treatment p'lant was designed. 
The inclusion of a land appHc"tloll 
system in this design was to comply with 
the regulation that there shall be no 
discharge of sewage or sewageeff!urmt 
into any waters of La~e George or into 
any streams flowing into the lake (1). 

DESCRIPTION OF THE TREATMENT ~VSTEM 

The treatment plant as it exists 
today, is shown in Figure 1. The orig
inal plant put into operation in 1939 
was built in triplica'te to accommodate 
the summer tourist flows which were 
apprQ:dmately 3 times the winter perma
ant population flows. The sewage from 
the Village is collected in a central 
sump where it is pumped by force main 
a distance of approximately 1.6 km to 
the treatment plant. After metering. 
the sewage flows through one of the 
three two-stage settling tanks with 
separate sludge digestion compartments, 
through one of three dosing chambers 
serving the siphons which are used to 
provide sufficient head to spread the 
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water onto one of tim"," tr'ickllng riltl:rs. 
Two of the trickling filters are of the 
high-I"ate rot;),r'y distributor tYPfl and are 
used in the summer. The third 'is a l()w
rate fixed nonl e fil ter wh'ich is covered 
by boards on sawhorses and IIsed exclu"ive
ly in the wi nter. After secondary sed 'j_ 
mentation the unchlorinated final efflu
ent is appl ied to the rapid infiltration 
sand beds. The original fixed beds (north 
beds 1-6) are in continual use to this 
day. The sand is a naturally occurring 
delta sand deposit which was deposited 
by the melting glacier approximately 
10,000 years ago. 

ilt lea\.t ,n, day!; cd" cont'inuou:: .. b€,'lm~ 
freez i ng tl~mperiltures have been recOI'ded. 
No chlorination is applied an'ywh~'i'e lritll" 
'in the ~(!wa!Je treatment plant. 

The lower (north) sand beds are an 
dosed by gravity. whereas the upp(!r (south) 
beds are serviced by means of a pump. 
Nor'mal operation of the infiltmt.'ion beds 
is to dose one north and one south t.(~d 
from 8 a.m. to 4. p.m. and another sImi-
lar pair of beds from 4 p.m. to 8 a.m. 
On week-ends or holidays, two north and 
two south beds are dosed simultaneously 
for a 24-hour period. The beds normally 
drain in 1 to 3 days depending upon the 

~ amount of sewage applied and the time 
.. , since the last cleaning. The design is to /j allow the beds to dry for at least one 

~~ 
day between dOSing. Occasionally, dur-

/ ,..J>.,.$l,- ing extreme high summer flows, this /, ~f res t peri od may become shortened or non-

I, ~'" ,existent. Periodically, at least twice 
It ~" \ a year. the beds are drained and any 

, ~ II clogging material is removed along with 
I · ~ .. I) '1 ::::' the top few em of sand which is disposed 

;- ~. ~ of in the areas adjacent to the sand 
~' .~' ~-... ,.". ,~ beds. The bed is then pl0l1ed and re-
~. • pc' leveled prior to being returned to zer-

::, ~\ ~ \ ,j(' vice. Weed growths within the sand beds ':Ii ~~'-\~\~~ ar0 conSidered undesirable and are nor-
I!' malty removed as soon as possible. 
I '".". • 

/ ' .... -~ - BACKGROUND 

Figure 1. Plan of the Lake George 
Sewage Treatment Plant 

In his original descl"iption of the 
treatment plant. Vrooman (2) stated that 
"the final effluent becomes ground water 
which 'il1all probability seeps eventually, 
to some water COUY'se as a hi ghly plil'ifi
ed liquid which cannot be identif'led as 

The treatment plant has had 5 ad
ditions to the initial 6 sand beds since 
it was bui It. The major addit'ion of south 
beds 1-6 and beds N-13 and -14 was made 

a sewage effluent". However, this wa,s 
purely speculation based on reasonably 
understood principles and it remained 
unt'll the present authors made add! ti on
al studies in the area to prove the 
validity of this statement. Studies made 
by Fink (3) measuring ground water resis
tivity indicated a band of low resistiv
ity ground water following in a generally, 
northerly direction along Gage Road 
toward West Brook (See Figure 2). With 
this information available, a survey in 1965 when a new sewer system was buiH 

to serve the adjacent Town of lake George. 
The present total infiltration area of 
the sand beds is 2.15 ha. The combined 
digested sludges are dried on adjacent 
sand beds and the dried sludge is re
moved to a landfill west of the treat
ment plant. The sand beds have operated 
satisfactorily through the rather severe 
winters of the area. I~inter temperatures 
may reach as low as -350C and periods of 
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was made of the south shore of West 
Brook in the vicinity of Gage Road. 
Cons i derab 1 e seepage )las obseY'ved comi ng 
out of the ground along the south bank 
of West Brook at the edge of the flood 
plain. Conductivity measurements taken 
of this seepage showed the highest con
centration of total dissolved sands to 
be in the closest proximity to Gage Road 
with the exception of some runoff which 

,. 



W,15 lOIter h'dced to arl area where tile 
highway department had stored highway de
icing salt uncovered on the surface of • 
the ground for severa 1 years (4). 

EXPERIMENTAl. PROCEDURES 

In order to study the quality of the 
ground water between the infiltration 
beds and the seepage along the south 
bank of West Brook, a series of observa
tior wells was placed in this area as 
shown in Figure 2. The well points were 
located at different depths within the 
aquifer. In addition to the sampling 
wells, sampling stations were set up at 
the location of the two seepages prior 
to their flow into West Brook, and in 
West Brook upstream and downstream from 
the seepage areas. Seepage above (west of) 
Gage Road collects naturally 1n a small 
stream which discharges into West Brook 
immediately upstream from the culvert 
under Gage Road. The seepage In the area 
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dOWflstlf'€'am (below Gage Roael) ~fas more 
diffuse. so a d'ltch was du!~ to tOI\$o1i· 
date these seepages into one stream. 
The seepages were monitored for flow and 
samples secured before discharge into 
West Brook. 

Specific data for the depths of the 
individual wells, the approximate ground 
water levels within the wells and the 
bed rock or rejection point for the wells 
is shown in Table 1. In all cases, for 
each wells ite the depth of the poi nts 
was lower with the notation proceeding 
through the alphabet from A (AA) to D. 
The steel wells consisting of a steel 
point and screen and iron pipe were 
manually driven. The wellS marked P were 
augered with a 10 em auger and then a 
plastic screen and pipe were placed in 
the hole. Use of the plastic pipe less
ened contamination of the sample due to 
metals, primarily iron which may inter
fere with phosphorus measurements. As 
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Figure 2. Map of the General Area of Study Showing the Observation Wells 
and Other Sampling Points. 
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TABLE 1" ~!ELI. OlHit 
(Elt'vatlon:i:in m. Above Mc.,n Se-) l..eve'l) 

Steel or Top of Ground 
location Plastic Well Surface 

1 p 145.57 144.17 
2A p 115.25 '114.45 
28 S 115.44 114.45 
3A P 104.05 103.63 
3B p 104.19 103.63 
3C P 104.35 103.63 
3D 5 103.73 103.63 
4 S 115.68 111+.52 
5 P 152.50 151.03 
6A P 140.03 139.73 
6B S 140.25 139.85 
7 S 153.85 152.53 
8AA P 143.37 143.30 
8A P 143.66 143.21 
88 P '143.68 143.29 
9 S 143.'11 142.28 

10 S 141.80 H1.08 
11S S 144.913 14.3.95 
110 S 145.17 143,95 
12A P 136.04 135.69 
12B P '136.06 135.71 
14 S '144.27 143.80 

the wells were put into servic\~, samples 
,we're removed from them by pump i n9 (i r. the 
shallower wells) or by means of a bailer. 
The first samples were secured in 1973; 
the major portion of the st.udy was com
pleted by the end of 1976. Some sampling 
and a.nalys1s are still being performed. 
In general, ,samples were secured on a bi
weekly basis. 

In addit.ion to the observation wells 
to determine changes in water quality with 
horizontal distance, studies were under
taken to determine the change in quality 
with depth ill bed N-ll. A series of 
driven well points, suction lys'imeters, 
and pumping wells ~Iere installed in this 
sand bed as shown in Figure 3. Here 
aga in, the normal samp'l i ng procedure was 
bi-week1y, although during the flow 
tracer study to determine the velocity 
of flow through the sand bed, the 
pumped wells were monitored continu
ously. 

In general samples were secured in 
rinsed plastic containers, returned to 
the laboratories. and analyzed oS soon 
as possible. Preservation with mecuric 
chloride was pe:"formed in the field for 
all portions of the samples to be ana
lyzed for nitrogen and phosphorus. All 
analyses were conducted according to 

30 

P,pprax. 
Ground Bottom of 
Water Point 
126.47 124.44 
109.28 107.36 
109.31 100.72 
103.47 102.57 
103.52 100.32 
'103.54 97.94 
103.44 96.23 
'1'14.50 112.65 
147.22 146.16 
120.92 118.68 
120.5'1 109.76 
15'1.55 150.47 
123.48 W.'16 
122.03. 121. 21 
122.02 118.38 
123.10 120.58 
134.66 133,,81 ' 
124 .. 06 1:::'1.09 ' 
123.81 117.110 
117.54 116.55 
117.iH 109.07 
125.81 "N,,61 

Standard Methods (5)" 

I.NFIL TRATlON Rt,TES 

B~!drock 

123.48 
93 .. 29 
93.73 
9[;.73 
95.73 
95.73 
95.73 

112.65 
145.55 
109.76 
109.76 
150.47 
1'18.33 
118.38 
118.38 
120,,58 
133.81 
115,,91 
1"15.91 
1()9.05 
lO9.O7 
124.00 

Infiltration ('ates were e~;tlmated 
based on the amount of sewage applied to 
each sand bed. tnt" time it took foY' the 
sewage to drain th:·/,Jugh i.l bed, and the 
frequency of dosing. Since preclse flow 
data to each sand bed are not available, 
it was assumed that half of the flow 
reaches the treatment plant fI"om 
8 a.m. to ~, p.m. and the other half of 
the daily flow occurs during the 16 hour 
night time period. Since two beds are 
dosed simultaneously during each period, 
it was assumed that each bed dosed re
ceived approxl,mate1y one quarter Qf the 
daily flow. This value may not be en
tirely accurate since the 101"e:l" north 
beds ,lre dosed cont'j nLiously by gravity 
~nd tbe upper south beds are dosed 1Iltel'
mittently by means of ~ pump which is 
octu"ted by the d!!pth of the water in a 
wet'tlell fUled bel the f)ow over an 
adjustable we'll" in thE' pipe to th(~ north 
beds. Time iJnd hcilit'ies WI"Y'e not 
ava'nable for th'" actual measw"ements of 
the flo.1 to the upper beds Of' the time 
of operation of tile pump to the upper 
beds. It 1s felt that div'iditHl the flow 
equa 11y betwe?n the north and south beds 
provides a reasonable estimate' for 
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Figure 3. Profile of Bed N-l1 Showing the Depths of Driven Well Points. 
The Operational Lysimeters and the Shall011 and Deep Pumped ~Iells, The 
Latter Two of which Penetrate into the Saturated Aquifer. 

calculation of the loading rates. 

The estimated monthly loading rates 
for a 12 month period aT!) shown ii, 
Table 2 (6). The maximum load'ing rate 
occurred during the

3
month of August with 

a loading of 1.37 m fha-min or 0 .. 2 m/day. 
This represents the amount of liquid that 
can be safely applied to th(! sand beds 
without exceeding the tota'i infi'ltration 
capacity. It must be mentioned, however. 
that during the latter part of August 
1975 and 1976, the sand beds were all 
completely loaded and the normal drying 
time between dosing was either very short 
or non-existent. After the tourists de
parted after labor Day, the flows dimin
ished 'markedly and the sand beds were 
allowed to dry and were scraped. thereby 
increasing the infiltration capacity. 

The actual infiltration rate was 
measured in several of the sand beds by 
installing a water level recorder in 
those beds. The rate of infiltration in
creased with the head of liquid on the 
sand beds as shown in Figure 4 (6). The 
lowest rates recorded with less than 0.3 
m of liquid on the sand bed were in the 
range of 0.8-0.18 m/day under normal 
operating conditions. It may be seen 
that different beds have different infil
tration rates, with bed S7 having a rate 
exceeding 0.3 m/day with a water depth 
on the bed of 0.6 m. An infiltration 
rate exceeding 0,6 m/day was measured on 
a freshly scraped bed with a depth of 
water of 0.3 m. With continued inter
mittent operation the flo.w rate decreased 
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gradually to the values prev'!ously 
stated. 

PURIFICATION WITH DEPTH IN THE 
UN$ATI,)RATEO ZONE 

All of the studies relating to the 
pllrlflcat'lon of the 5€!Wage effluent ap" 
pHed to the sand bed as " fo;nctiol'l of 
depth within the Ullsatura.te'$ lOU!; '!n the 
Sand bed we~e conducted in North Bect 11" 
The driven wen points in thi5 bed 
(Figure 3) were essentially lneffective 
from the standpoint of s(~curing samples. 
The samples secllred from the 4 operat"lng 
lysimeters at depths of 3. 7. 'l1, ,md 
18 m provided most of thll information for 
the changes with depth in the unsaturated 
zone. Samples were also secured fr'Olrt the 
2 pumped wells within the aquifer at 2:1, 
and 28 m depths, to evaluate the quality 
of the water in the saturated zone im .. 
mediately beneath the sand beds. 

Temperature measurements showed that 
the applied sewage effluent temperature 
val'ied with the ambient air temperature. 
~lhereas the temperature near the bottom 
of the unsaturated lone showed a lesser 
degree of fl uctuat ion. Wi thi n the sat
urated zone the temperattAre rMge 
throughout the ent'j rc year was between 
8 and nOc. 

There was little Significant dif
ference in pH at various depths. The 
lowest value observed was 6.5 at the 11 m 
depth in fall and the highest was 7.4 in 
well 115 during the summer. 



TABLE 2 
NASTEWATER l,QADING RATES, L~KE GEORGE,NY 

Month Flow Loading Rate 

10
6 

lId 11m2 -d -;;;:;d-
1974 

Sep 2.80 1.11 0.13 
Oct 2.23 0.89 0.10 
Nov 1.57 0.62 0.07 
Dec 1.86 0.74 0.08 

1975 
Jan 1.89 0.75 0.09 
Feb 1.94 0.77 0.09 
Mar 2.15 0,85 0.10 
Apr 2.66 1.05 0.12 
May 2.50 LOO 0.12 
Jun 2.95 1.17 0.14 
Jul 3.67 1.46 0.17 
Aug 4.24 1.70 0.20 

Average 2.54 1.01 0.12 

.. 

• .. •• .. -.• •• .. 
Figure 4. Comparison of the 
Infiltration Rates of Seve~al 
Sand Beds in Normal Use 

.. 

There was a consistent slight in
crease in dissolved sol'ids concentration 
with depth during al"I seasons. The 
highest value of 300 mg!1 occurred dur
ing the summer and the lowest (175 mg(1) 
during the winter. In the saturated 
zone immediately beneath the bed values 
never exceeded '125 mg!1, indicating the 
illfluence of the ground water in this 
area. 

The principle of intermittent dos
ing of the .and beds is to a 1'1 ow the beds 
to become aerated between dosing, thus 
promoting aerobic treatment of the ap
plied waste effluent. Measurements of 
the DO with depth showed the lowest 
values to be approximately 2.5 mg/l at 
the 18 m depth and in well llS. These 
lowest values occurred during the fall 
and winter. The redox potential was 

detHl"mined onTy during the spring of 1976 
ilnd was positive" at all times with tile 
Orie exception being the 18 rn depth at 
which point it was only s'iightly negiJ" 
tive. The redox potential variation • 
coincides fair'ty closely I>lith the DO 
level v,lriations measured in Bed N-ll. 

The highest chloride concentration 
of 100 mg/l occurred duri n9 the wi nter 
which is also the time of the greatest 
use of h'lghway deicing salt. 'The~re was 
no significant change in the chlol"ide 
content with depth in the sand beds. 

The ca 1 ci urn content of the app 1i ed 
sewage effluent was approximately 20 n;gll 
with no Significant changes 'in concentra
tions with depth within the unsaturated 
zone of Bed N- 1'1 • There was even 'j ess 
variatiOi~ in magnesium content Ifith depth, 
ma'intaintng an average value of approx\·, 
mately 6 mg/l . 

The-re was a consistent trend of an 
incrcl!.se in a1k.~linit.Y ff'om abQ!Jt. lO() 
mg/1 in the app 11 ed sewage ,~fn uent to 
approdrnately 250 mg/l at the 18 m de'pth. 
Th,!re seems to be some ~""l~tion>hip be
tween ~lka1i\lity and pH and DO. As the 
alkalinity increased. the pH and DO d~
creased indicatil1g the possible pl"eSenCe 
of microbial act'lvity which uti'!h~5 
oxygen, producing CO2 ~Ihich ult.imate1y 
converts carbonates -tt) bicarbonates 
which are measured a5 aHa1'lnity . 

There appears to be an inter-l"ela·· 
tiollship between the organic. amroonia 
and nitrate nitrogen in the soil (B). 
Ouri n9 a 1'1 seasons, there liaS a d(;crease 
'ill a,mmonia and organic nitrogen witl1in 
the top 3 m of the sand bed with a con
sequent increase in the nitrate content 
at this depth. However, for summer and 
fa 11 there appeared to be a subsequent 
d~crea5e in nitrate with a significant 
increi':~;e in the organic and ammonia 
n'itrogen at the 7 and 11 m depths. By 
the 18 m depth both the organic and 
,'ll11mml'ia nitl-ogen contents were less than 
e [.lg/'l during the summer and fan com
rar,~d to 16,"8 mg/1 of nitl-ogen applied 
to the sand bed. Our'ing spring thr;re 
was \10 reCVI'rence r)f the high ammonia 
and organic content at greater depths. 
Ins tead, va 1 ~es of oY'gani c, ,lmmon'ia and 
nitrate nitrogen were all less than 
0.5 mg/1. The chi!.nges in nitrogen com
pounds with depth during the spring in 
Bed N-l1 are shown in figure 5, with the 
depth of bed $-3 indicated on this figure 
for comparison. The upper dotted line 
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Figure 5. Variation of the VarIous. 
Forms of Nitrogen Measured with 
Depth in Bed N-11 During Spring 1976. 
The Depth of Bed $-3 is Snown for 
Purposes of Comparison. 

indicates depth to water in bed $-3 and 
the upper dashed line the bedrock in bed 
$-3. The lower dashed line indicates 
the depth to water in Bed N-l1; below 
this level of 20 to 22 m the sand is 
saturated with water. The high nitrate 
content at the 3 m depth also has signi
ficance in term$ of other less deep in
filtrat'lon beds. Some of the beds have 
only about 3 m of unsaturated zone fol
lowed by another 2 m of saturated zone· 
above the bedrock. In these sand beds 
the oxidation of organic and ammonia 
nitrogen to the nitrate would result in 
nitrate entering the saturated zone and 
being carried through the soil. This 
could account for the e"levated nitrate 
concentration measured in the gr'ound 
water as described in the next section. 

The loss of nitrogen from the aqll(~OUS 
system probably to elf"menta1 nitrogen is 
shown in Figure 6 in which the various 
forms of nitrogen are added for each 
season. The greatest loss of nitrogen 
occurred during spring. The loss of 
nitrogen corresponds with a low DO and a 
slightly negative redox potential at the 
18 m depth in spring. and is assumed to 
represent reduction of nitrate. 

In general the orthophosphate con
tent was reduced from approximately 
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FlgUl"e 6. \fiu'iatirJns ·in Total 
Nitrogen Ouri ng Summer, F~ 11 and 
Spri fig wit h Ol!!i)th I n Bed f'Fi 1 , 
with the Depth of Bed 5-3 Shown 
for Comparl son. 

1.4 O1g/1 il1 the app1 ied wastewater tn 
0.1 mg/1 by the t'lrnE! the sewage !.!ffluent 

. reached the 7 m depth, The total pMos," 
phorus indicated some initla"1 reduct.iol'! 
after 3 m vertical mQV(~m"nt followed by 
higher values at greater depths.. The 
highest values observed in the si1i,lllovl 
pumping well \tere approxll1latl~ly O,? 
mgP/l of total phospho/'ur; (B}. 

There were significant fluctuaUons 
dUl"'i ng various seasons in the .\ ron con·· 
tent at various depths. In general there 
was an increase in iron content with 
depth. with values varying between 0.5 
and B mgtl. No direct relationship could 
be made between the iron content. pH, DO. 
redox potential or phosphorus content. 

There were no significant changes 
in the sodium or potassIum content of 
the app1ied sewage effluent as related 
to deplh. The average'$odium content 
'I<1S JPpro~imately 14 mg/1 and the average 
potassiull1 content Vias approximately 
6 mgl1. 

Other parameters measured included 
BOO. COD. alkilbenzenesulfonates. coli·, 
ferm and fecal col i an of which were 
essentially removed in the top 3 m of 
the unsaturated zone of' the s~nd bed. 
Preliminary measurements were made for 
copper'; however. all of the concentrations 



l~e!'(,~ If!,.!; than 0,:, mn/l ~/h'ich 'j,; tile 
lowest detectable limit using the a'i:cmlic 
absorption !,pectl"(lmeter :;,ystent I.lsed. 
Al um'! num was not found wi th i n t.he detec t
ab 1 e l Imi t of al)olAt 1 mg!1. 

PURIFICATION WITH DISTANCE IN THE 
SIHURATED ZONE 

After the applied sewage effluent 
flows vertically through tl1e unsaturated 
lone of the sand beds it flows approxi
mately another 600 m northward through 
the saturated zone before it emerges as 
seepage along the south banks of West 
Brook. This distance provides some 
additional purification of the liquid. 
In order to monitor the quality of the 
water in this saturated zone, a series 
of observation wells was Installed. The 
location of the observation wells is 
shown in Figure 2, and spedfic data for 
the depths of the wells is given in 
Table 1. 

There was 'little change in pH in 
the satur~ted zone during the spring and 
winter. During the summ"r the pH reach
ed a high va'iue of 8,8 in ~lel1 GA. There
after, thel'e \'.'3S a gradual decrea.l,e ill 
the pH in all the we11s, but It rema'ined 
i/.bove pH 7.0 which was the aver'age value 
of the sewage treatment plant effluent. 
During the fan the pattern was the same 
as during the summer but w'itl1 less high 
pH values. 

During all seasons the shallower 
wells indIcated higher values 01' dis-
:;'01 vea sol ids than the cornlspondi rig 
deeper wells. This indicates that the 
sewage containing higher dissolved sands 
than the ground water remained neal"er the 
surface of the aquifer with the deeper 
sampling points more representative of 
the normal ground water, High dissolved 
soHds were obr.erved at ,~ells 3 as influ
enced by the storage of the highway d~
icing sa1t at the town gar'alJ€:· 

The shallower wells cQ""ist"r,tly had 
higher 00 values than tl,e deeper well., 
with the lowest va'lues occurring during 
the summer at 0.5 mg/1 in we11s 9 ~nd 
30. There was u slight trend toward in
creasing DO with increased distance fY'om 
the sand infiltration bed. 

Redox potential measurements were 
only made during the spring of 1976 with 
values ranging between +100 and +150 mV. 
The lowest values were observed in the 
control wells which received no effluent 
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fl"Om til., s0Nilg'" treatment plant. 

There was a s1'ight trend of decreas·· 
iog co'ioride concentration with distance 
from the sand infiltration b,~d. Again, 
wells 3 showed the influence of the near
by h'ighway deicing salt storage area. 

There was little change in the or
ganic nitrogen content of 2 mgNIl thr'ough 
the saturated portion of the soil system. 
However~ the ammonia-nitrogen content was 
reduced from an average vahle of 4 mg!1 to 
less than 0.1 mgNIl. During the summer 
there was a marked reduction in the ni
trate content with values in well 2B of 
approximately 0.6 mgN!l. During the fall, 
winter and spring the nitrate values at 
well 2A ranged between 5 and 7 mgN/l. 
There appears to have been some micro
bially mediated conversion of the nitrate 
to gaseolls forms of nitrogen dUI'ing the 
summer. 

In general the total phosphorus con
tent Vias reduced tfJ values. le,ss than 
200 1.1911 pri or to emergence i WI the seep
age at West Brook. The orthophos,ph~ti! 
was in general less than 10 ugP/l with 
the lowest va,ues of 'less than 0.2 IJgP/1 
(the minimal detectable limit of tile' 
analytical method used) In wen lfi!. 

DISCUSSION 

The combined vertical and norizontal 
transport of the unchlorinated effluent 
from the Lake George Village Sewage Treat
ment Plant through the sand achieves the 
production of a highly purified effluent. 
There are no Significant adverse effects 
upon ground water as indicated by the 
parameters of temperature, pH, a'ikalinity, 
coliforms, BOD, COO or soluble phosphorus. 
Whereas there are some increases in the 
total dissolved s61 ids, the a1 kallnity 
and the chloride content of the ground 
water, these are'within acceptable 
1 imits. 

The only parameter of possible con
cern 'is the nitrate content which is ill 
the range of 7 mgN/1 in the seepage. 
This [5 close to the recommended drink~ 
"ing water stand;,lrds of 10 mgN/l <7'). 
it appears that th,,, sand system is cap
able of furtl1el' lowering tilis nitrate 
level primarily during the warmer sea
sons and at greatel' depths within thl~ 
unsaturated zone. This is attributed to 
conversion of the nitrate ion to gaseous 
nitrogen which escapes from the aqueous 
system, Studies are presently being 

• 

• 



condudl~d to d(,velop a method of creilt- 6. 
in9 conditions which would convert more 
nitrates to gaseous nitr'og,," without 
intE~rfedng with the phosphorrJs removal. 

The Lake George Vi'llage Sewage Tr'cat-
ment Plant land application system ~as 7. 
been successfully achieving the equlValent 
of tertiary treatment of domestic sewage 
since 1939. There are no indications 
that the system will not contInue achiev-
ing this high degree of treatment for a 8. 
long period of time. Thus. a land appl i
cation system using sand can be consider-
ed to be a satisfactory method for pro-
viding tertiary treatment of wastewater. 
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