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FACTORS FOR CONVERTING I CH-POUND UNITS TO INTERNATIONAL SYSTEM (SI) 
OF METRIC UNITS 

For those readers who may prefer to use metric units rather than 
inch-pound units, the conversion factors for the terms used in this 
report are listed below: 

Multiply inch-pound units ~ To obtain SI units 

foot (ft) 0.3048 meter (m) 

foot per day (ft/d) 0.3048 meter per day (m/d) 

foot per mile (ft / mi) 0.1894 meter per kilometer (m/km) 

foot squared per da y (ft2/d) 0.09290 meter squared per day (m2/d) 

mile (mi) 1.609 kilometer (km) 

square mile (mi 2) 2.590 square kilometer (~~2) 
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PRECONSTRUCTIO AND POSTCO STRUCTION GROUND-WATER LEVELS, 
LOCK AND DAM 2, RED RIVER VALLEY, LOUISIANA 

By A. H. Ludwig 

ABSTRACT 

Proposed construction of a series of locks and dams in the Red 
River in Louisiana will cause a permanent increase in average river 
stage . The pote ntiometric surface of the shallow alluvial aquifer and 
the water table in the fine-grained material confining the aquifer will 
b e affecte d. The purpose of this study, ·using digital-modeling tech­
niques, was to predict the postconstruction potentiometric surface and 
the water table so that potential effects of the water-level changes 
could be evaluated. 

Plans for Lock and Dam 2 at mile 87 (kilometer 140) above the mouth 
of the Re d River call for a pool elevation of 58 feet (17.7 meters) and 
will cau s e an average increase in river stage of 12.5 feet (3.8 mete rs). 
As a result, ground-water levels will be raised 1 foot (0.3 meter) or 
more within 4 miles (6.4 kilometers) of the river and will b e near land 
surface in low areas. The potentiometric surface may be as much as 1-2 
feet (0.3-0.6 me ter) above land surface south of Latanier along Chatlin 
Lake Canal and south of the Anandale area of Alexandria. The magnitude 
of ground-water-level fluctuations near the river will be reduced. 

INTRODUCTION 

The navigation plans of the U.S. Army Corps o f Engineers include a 
series of locks an d dams on the Red River between the confluence of the 
Red and Black Rivers and Shreve port, La. Various plans, which include 
a five- or six-lock-and-dam arrangement, have been proposed. Th e loca­
tion s of th e propos e d dams are shown in figure 1. Plans for a modified 
v e rsion of th e fiv e -lock -and-dam arrangement, called the B-3 modified 
plan, have b een adop t e d by the Corps. Th e U.S. Geological Survey is 
e valuatin g the e f f ects on ground-wat e r levels of all proposals. The 
r esul ts of this inve stigation are to b e used by the U.S. Soil Conser­
vation Service to evaluat e the b e n e ficial or adverse effects of changes 
in ground-wat e r levels. 
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This repor t is the fir s t in a se ries that will pr e s e nt analys es of 
pre con struction and postconstruction ground - wa t e r condi tions in the Red 
Rive r Va lley, La . Subsequen t reports on the remaining lock and dam 
ar e a s wi ll be prepared in the f ol lowing sequence : Loc k and Dam l, Lock 
a nd Dam 4, Lock and Dam 3, Lock and Darn 5, and Loc k and Darn 6. The 
ground-water studie s are being made by th e Geological Survey in cooper­
ation with the Corps of Engineers and the Soil Cons ervation Se rvice . 

PURPOSE AND SCOPE 

This r eport give s the results of a study to define the present 
ground-water levels and to determine the effects of propos e d navigation 
structure s on ground-water levels in the Lock and Darn 2 are a (fig. 1). 

Lock and Dam 2 is to be located at mile 87 (kilome ter 140), 196 7 
mileage , (realined mile 75, or kilometer 121) on the Red Rive r. Va r i ­
ous plans, consisting of thr ee diff e r ent pool stages u pstream from Lock 
and Dam 2, have been consid e r ed by the Corps. These plans include a 
65-foot (19.8-rn) pool stage (group A, plans l and 3; group B, plans l 
and 2), a 60-foot (18.3-rn) pool stage (grou p A, plan 2; group B, plan 
3), and a 58-foot (17. 7-rn) pool stage (group B, ~ p lan · 3 , modified) . Th e 
p lan fo r a 58 -foot (17.7- m) pool stage (B-3, modified) has been s elected 
for implemen tation by the Corps. However, in addition to an investiga­
tion of the effects of the B-3 modified plan, the Cor ps has r e qu e sted 
that e ach of the alternate p lans be analyzed . The pool st ages r efer r ed 
to herein indicate the eleva tio n o f th e pool at the pro posed damsit e , 
in fee t above mean sea l eve . 

Two types of a nalyses were made in this investigation, ste a dy and 
nonstead y state . Steady-state analysis was made to determine th e change 
from average preconstruction to average postconstruction ground-water 
levels in the a quifer. This report presents a de finition o f the ave ra ge 
preconstruction potentiometric surface and the results of a st eady-state 
deterrninat.ion of the postconstruction potentiometric surface . The po­
tentiome tric surface refers to the level to which water will rise in 
wells tapping the coarse sand and gravel aquifer benea th the Red River 
Valley. Steady-state proj ections of the potentiometric surface were 
made for all plans studied by the Cor ps. Nonstead y state r ef ers to th e 
variations in the position o f the water table with time . Nonstead y­
state analyses of the preconstruction and postconstruction water table 
are presented for th e group B, p lan 3, modified dam scheme . Th e water 
table is the uppe r surface o f th e zone of saturation. In th e Re d River 
Valley , th is surface generally l i es i n th e f ine - grained mate rial above 
the aquifer . 

Steady - and nons t eady-state analyses were made with the use of 
digita l - model ing t e chniques discussed later in the report. 
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DESCRIPTIO OF THE QUIFER SYSTEM 

The Red Riv e r in the Lock and Dam 2 area flo\ s within an allu ial 
valley , r ang i ng from 5 t o 10 mi ( 8 to 16 km) in idth . Te rrac e s , ris ­
ing a s high as 130 f t (40 m) above the flood plain , bord e r th e valley 
downs t r e am from Al e xand r i a . Upstream from Al e xand r ia , outcrops of c lay 
b e d s of Mi ocene age form the valley walls. These bed s constitute a 
ne a r l y i mpe r meable bounda r y to the al luv ial valle y . 

The a lluvium in t h e valley i s as thi ck a s 150 f t (4 6 m) and a e r ­
a ge s abou t 9 0 f t (27 m) . The alluv i um c a n b e divide d in to t wo parts : 
a lowe r un it, o r aquife r, \hich i s general ly composed of coarse sand 
and grav e l , g r ading up\ ar d to f i ne sand, and a n uppe r con fin i ng la e r, 
whi ch is c ompose d of silt , clay , an d f i ne sand (fig . 2) . 

Re charg e to t h e al l uvi a l a qui fe r is de r ived f rom i nf il t r a t ion of 
r ainf a l l , u nde r flow f rom a d j a c en t t er race d eposits, and during pe riods 
of h igh rive r stage, by r e c ha r ge f rom the rive r . The ge o l o g ic forma ­
tions und e r l y ing t h e al l uvia l v alley are not consid e r e d to b e s ignifi ­
cant sourc e s of r e c arge . 

Wate r l e vel s in we lls t app ing the aquif e r r i s e a bove the base of 
t he fin e - gra i n ed mate ria l , a n ind ication that the wa t e r is contained 
unde r a rt e s i a n or s e iarte sian c onditions . A zon e o f saturat ion in the 
u ppe r f ine - grained ma t e rial, ex t end i n g f rom near th e l and su r fa c e d own 
t o t he a quif e r, s ugges ts th e p r e s e nc e of wat e r-tabl e co nditions . Th ese 
t wo c o n d ition s exis t s i multaneously b e caus e of th e g r e at di fferenc e in 
hvd raul ic c onducti\i t y b e t~een the silt and clay cap and th e aquife r . 

The wa t e r t ab l ~ may be a b ov e or b e low the po ce n tiome tric s u r face , 
depending on the di~e ct ion of t he r e su l ta n t ve rtic al flow o r ac cr t ion 
t h r o u gh the fin e - g r a ine d ma t e r ial . Accr e tion, as d ef in e d b y S tal lman 
(1 95 6), is t he rate at whi ch wat e r is gained or lost through t he aqui ­
fe r s u r f ac e i n r e s po ns e to p r e ci p itation or e va potrans p irat ion . Po s i ­
tive accr etion or r e charge t a ke s place wh e r e the h ydrau l ic gra d i e nt i s 
vertically downward . Conve rs ely , nega ti e accre t i on, or discharge , 
t akes plac e where t he hydrauli c g r ad i en t is u pward . 

Movement of wa t e r in the all uvial aquifer is mainl toward th e Re d 
Rive r, whose pr e s e .. t bed is incis e d into t he aqui fe r thr o ughou t its 
cours e in the ar e a . At most time s, wate r is disch ar ged into t he rive r . 
The pumpage of wat e r from we lls in t he area is not sign ifican . 

The r echa r ge , movemen t, a nd discharge o f wat e r from the alluvia l 
aquife r a r e shown g r aphica ll) i n th e id e alized a l luvial s e ction in 
figur e 2 . The d i r ection o f wa t e r movemen t, i ndicated b a rrows, shows 
th a t t he aquifer is being r e c ha r ged b wat e r f rom the t errac e d e posits 
and by i nfil trat i on i n zone l thr o u gh the silt and clay cap . Discharge 
ta kes pla c e to the Re d Rive r and vertically upward in z o ne 2 . The flow 
conditions shown in th e d ia gram ma y change . At any given loca t ion , the 
rat e o f accr e tion is nei the r constant nor in the same dir ection at al l 
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time s . Sea on 1 clim t ic han ge s , cha nge s in rive r stage and m ing 
na y aus e a riat ~ons in the 1 agn i u e and direc tion of \.,'at e r m ,me n t 
i n the · quife r . 

10DELL G PROCEDURE 

Digital-mode ling t ee niques ' e r e used to anal ze the effect s of a 
permane n t change in rive r stage on grou d-~a te r l e e ls i1 t1e Lock and 
Dam 2 are a . The frame\.o rk for the digita l mode l of the a uifer on­
sis ted of a rec tangu la r grid of 34 rm, s and 80 column s , super i osed on 
a m p of the Locr and Dam 2 ar e a , h a ing a scale of 1 : 62 , 500 (pl . 1). 
The s acing be t,-re e n each inte r se ction (node ) in the grid r e pr s e nt ed a 
distance of 0 . 5 i (0 . 8 km) . Th s , the mode l r epre s ented a 17- b 40 -
mile (27- by 64 - km) area . 

Gr ound-water rna eme n t in the aquifer ' a s mode led a s be ing tw -
dimen i ona l horizontal flow in a con f ined syst em and one -d i mens i ona l 
vertical flow in the upper c onf in ing laye r . The average h draulic c n­
ductivity of th e aquifer , determined f rom aquif e r tes ts and from la bo ­
r ato ry analys is of aquife r sample s, as 147 f t / d (4 5 m/ d); and the 
tr a ns missivity r ange d f rom 1 ,600 to 13,300 ft2/d (150 to 1 , 240 m2/d). 
The ver tical h dr ul i c conductivity of th e uppe r la e r ran ged f ro 
lxlo - 4 to 6xlo-l f t / d (3x lo - 5 to 2xlo-l / d ). The specif ic ;i ld of 
the uppe r l a er, in which th e wa t e r t a ble generally occurs , ranged fr 
lxlo-2 to 2xlo - l . The storage c eff icien t of th e aq uife r ranges fr o 
2.: o - 2 t o 8xlo - 4 . Hydrau_ic condu cti i .... ) and s torage \a lue s fo r the 

rp e r l ayer a nd stor ag e v a l ue s f or the aquife r ~ r_ calculated f r om 
c libration of toe rna el . 

The R d Ri e r wa s as s ume d to penetrate the aquifer and t o be h; ­
draulically conn c t ed wi t h it . Tributa r y str e ams, such as Ba ous Rigo ­
lette , Ra p id e s, and Boeuf and Chatlin Lake Canal, do not penet r ate th e 
aqui fe r and are s eparated from it b les s pe r meable fine - grained ma t e ­
rials . The fine - gra i ned ma t e rial r ange s from 10 to 25 ft (3 to 8 m) in 
thickne ss, and laboratory anal se s of soil sampl e s i nd icate d that i t 
ha s a hydraulic conductivity of Sxlo-3 ft/d (2xl o-3 m/d) . 

Cli a t ic data used in the model ~ere tak e n f rom Na t ional I eather 
Service r ec rds at the Alexandria station . Daily rain f all amounts were 
applied un i forrnl · to all points in the mode l . 

The limits of the model we r e treated as bounda r ie s across which 
th e r e was no flow . Becaus e of this treatment, analy tica l e rrors occur 

i t hin t he modeled area s at and near t hese boundaries . The errors di ­
in i s h ·ith distance f ro th e boundari s . In the Lock a nd Da 2 ar ea, 

th ese e rrors were negl igible within 3 i (4 . 8 km) of t he model bound­
a ri s . For t his r ea son , wa t er levels proj ected for the area within 3 
mi (4 . 8 km) of the mod e l boundaries we r e not included with th e projected 
wa t e r levels gene r ated by the model . 
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n ess ~ n ti l rt of t 1e no. si s invol li ro. i n roce -
ure to i1sure t a t e l \•o d r ro· rly to e.· t :. r-

nal stres s . T e .10 i n t1e folJ 'l...ring :-~o. nne r : (l) 
0 se rv ed river-stc:ge f .uctuC!tion r e t i n r t e s ,..,•ere si. •1u ate in 
the a quifer mo de , nd t he resu t istribution in the a uife r 
•as comp ute d . Accr tion 'as c muted ·n the .o e l a s function of t e 
ydrauli c conductivity and t1ic ne s of t e p e r confin ing ye r , re ­

cip ita tion , an d otentia l e •a otrans iration . Ri e r-stage and clim ti c 
ata fo r 1968 through 19 71 and t es t-ho e ogs ~ere us d for this ur­
ose . This anal si s r esulted in syn t etic hy rogr 1s of ote ntio e tri c 

and wate r- table f luc tua tions for 30 no e s in t e . e l . The n e s in 
the aqu ife r ode l coincide with the hysic l ocat i on s of s r a tion 

,.. e lls in the fiel d . ( 2 ) The c om uted \-:ate r-1 e l value s Pe re c om1ared 
,.. ith the obs r ed mea sur er.ten ts fo r the same e riod of time . (3 ) The 
values of the modeled p · r amete rs ( for xamp l e , hydrauli c ond uctivi t y 
and storage of the uppe r confining layer and aq uif r and the d gree o f 
connection betwee n streams and the aquifer ) ~ere adjust d , and ne~ 

head dist ribut ion in the a quife r wa s comp ut e d . This sequ e nc of ste ps 
~a s r e peated until a suitable a tch bet~ee n comput e d and obs e r ed po -
t ntiometric l eve ls ,.. as obtained . A difference of l f t (0. 3 m) or l ess 
betwee n the comput e d and th e observe d pot e ntiome tric levels was consid ­
ered to be acceptable . The po s ition of th e wate r table hith r es ect to 
the po t en tio e tric surface was det e r min ed in the ode l a s a f nction of 
the magnitude and direction o f the accretion c omp on e n t . 

The procedure d e scribed h e re appli e s to the calibration of the 
nonsteady-s ta t e mode l , but the r esulta t calibration was also us d fo r 
the st ea y-state odel . 

STEADY - STATE 

The steady-state projections of th e potentiome tric surface were 
made by using analog- modeling technique s originally developed for simi ­
la r studies in the r~ansas Ri e r valle (Bedinger and othe rs, 1970 ). 
These techniqu e s were later a dap t ed for use with a dig ital comp uter 
(Bedinger a nd o the rs, 1973). The model r epre s en tation o f the aquife r 
for the steady-state analysis basica lly includ e s three parame t e rs: 
tran smiss i v it · of the aquifer, the chan ge i n evapo transpiration f r om 
the aquifer with change in head in t he aquifer, and the hydro gic bound ­
a r i e s of the aqui fer ( f ig . 3) . The r el atio n bet 'l. een e a potr an s pi ra ­
tio n and de p t h to "Water vas dete r mined fro th e nonsteady-st ate od.el 
calibration . The change i n river stage fro m average pr e const ru c ion to 
ave rage postconstruction conditions was simulated to prod uce th e r e ­
sul t ant changes in th e potentiome tric su r fa c e in t he artesian aquifer. 

Precons truction Poten tio e tric Surface 

The average preconstruction potentiome tric surface is the datum 
f r om wh ich proj e ctions of postconstruction condition s were made . The 
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ele\ation of the a e rage preconst r uction potentiome tri c su r face in he 
ock and Dam 2 are a was d e ter ined from data collected from the joint 

Geologic a l Sur e -Soi l Conser ation Ser ice obser a ion - ell net or . 
Th e pr e cons t ruc tion poten t iome Lr i c su r face wa s cont ured man ua l l ) (pl . l) 
using time - weighted a erage s o f month l y water- 1 el r adings tak n from 
Augu st 1968 t h rough J une 1973. 

The ave r a ge preconstruction po t en tiome tric sur fa ce in the Lock a nd 
Dam 2 a r e a r a nge s f rom 46 to 82 ft (14 to 25 m) a bo e me an s e a le e l 
(pl. 1) . The gr eat est depths to wat e r are in a r a s ad jace nt to t h e Re d 
Rive r and beneath natural - levee d eposits flank in g Ba ) ou Ra p i de s a nd 
Bayou Boeuf. Wa ter l eve ls are ne are st the land sur f ace in th e ba cks amp 
ar e as . 

In most place s the gradient o f the potentiome tric surface is to a rd 
the ri er . At Al exandria the slope is about 5 f t / mi (0 . 9 m/ km) . 

Postconstruction Potentiometric Surface 

A 65-foot (19.8-m) pool stage upstream from Lock and Dam 2 (group 
A, plans l and 3; group B, plans 1 and 2) (pl. 2) would cause a pe rma ­
nen t increase in rive r stage, ra ging from 19.5 f t (5.9 m) at the dam 
to 3.5 ft (l.l m) above the pr e s en t average rive r s tage at the up pe r end 
of the pool . Ground-water levels would ris e a similar amount adjacen t 
to the rive r but would gradually diminish with distance from the rive r. 
Rises of at least 1 ft (0.3 m) in ground-water levels would occur as 
much as 6 mi (9.7 km) from the rive r. The proj e cted po t en t iome tric sur­
fac e is sh own on plate 2 . 

As s een f rom the contour lines (pl . 2), the pos tconstruct ion 
ground-wate r gradi en t would be towa rd the rive r, similar to th e exis t­
ing gradient , but the gradient would be l es s steep . The closely spaced 
contour lines rad iating f rom the l ocation of the pro pos e d damsite indi­
cate that a strong po tential would exist for ground-water s eep~ge 

through the aquifer and around the dam. 

Comparison of the projected potentiometric surface with land­
surface elevations indicates that th e potentiometric surface would be 
above th e land surfa ce i n some plac es . The pr ojected potent iomet ric 
sur f ace would be as much as 6 f t (1.8 m) above th e land surface in t he 
Chatlin Lake Ca na l area, south of Latanier ; as much as 3 ft (0 . 9 m) 
above the land surface in the area immediately south of th e Anandale 
a r ea of Alexandria · and as much a s 4 ft (1 .2 m) above the land surface 
in parts of the Ba ou Rapiries back swamp area, betwe en Boyce and McNutt. 
Th e projected . o t en tiornetric sur f ace would be at or near the land sur­
face in much o f th e lo - lying a r ea within 3 to 4 mi (4 . 8 to 6.4 km) of 
t h e ive: . 

A 60-foot (18.3-m) poo l stage (group A, plan 2; group B, plan 3 ) 
( p l . 3) would caus e a pe rmanen t increas e in river stage, ranging from 
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14 . 5 f t (4 . 4 m) at the da to 4 . 0 f t (1 . 2 m) abo e the r e e nt average 
rive r stage a t the u e r nd of th pool . Analysis of the indue d he ad 
change in the aquifer indicated tha t ris e s of ground - wate r le el s of 1 
ft (0 . 3 m) or mo r e ~oul d occu r as much as 5 mi (8 km ) from t he rive r . 

Th e proj ected po t e n t iometr i c su r fa ce would be as much a s 3 f t 
( 0 . 9 m) a bove the lan d sur face in the are a along Cha t lin Lake Canal, 
sou th of Lat a n ie r, and a s much as 2 f t ( 0 . 6 m) above the land surface 
in places south of the Ana ndale a r e a o f Alexa ndria . The s e a r eas e n­
c ompa ss a bout 4 mi2 (10. 4 km2) . 

A 58 - foot (17.7- m) po o l s t age (gr oup B, plan 3, mod if i e d) ( pl . 4 ) 
will result in a pe r mane nt chan ge of 12. 5 £t (3. m) in rive r stag a t th e 
proposed lock and dam site . I nc r ea ses of 1 ft (0.3 m) or mo re in gro und­
wate r lev e ls will occur as much as 4 mi (6. 4 km) f rom th e r i e r. 

As a r e sult of t he permane nt chan ge in r ive r s ta ge, the pr ojected 
pote ntiometric sur f ace wil l be a s much as 2 ft (0 . 6 m) abo e th land 
surface in the area a l ong Chat l in Lake Canal, south of Latani r, and 
as mu ch as 1 ft (0.3 m) above land surface south of th e Anandale area 
of Alexandria. These areas e ncompas s about 2 mi 2 (5.2 km2) . 

NONSTEADY -STATE ANALYSIS 

Nonsteady-state analyses were made by using digital-modeling pr o­
cedures r ecent ly developed b y the Geological Survey (Reed and othe rs, 
1976). The nonsteady-state model has th e same map re presentation as 
the s t eady-state model . However, the nonsteady-state mod el incorpo­
rates seve ra l additional pa rameters as shown in fi gure 4 . Data f or 
each of these paramete rs were assigned to the appropriat e node or nod e s 
in the model. Accretion and river stage, the major stresses on the 
aquif e r, we r e applied to th e model in successive 10-d ay time incr eme nts . 
The comp utations resulted in potentiome tric and water-table elevations 
at all nodal po ints in the model for ea ch time increment. 

Th e data developed from th e nonsteady-state analysis are to be 
used by the Soil Conservation Service for analysis of the effec ts of 
water levels on a griculture and other activities in t he are a . 

The nonsteady-state model us ed in this analysis includes an av r­
age value of hydraulic conductivity of fin e - grained mate rial at each 
control po int to compute the position of the water tab le . Stra t if ica­
tion of the f i ne - grained ma t e rial is highly variab le and may cause lo ­
ca l variations be twe en computed and observed wate r levels. 

Compu ted water-table elevations r ep r esent t he ave rage conditions 
in a 0 .25 mi 2 (0.65-km2) area in the mod e l . The position of the water 
table at a given point may be influenced by local ge ologic and drainage 
fe atures . Land-sur face elevation was us ed in the model as a r efe r enc e 
point for computing the position of the water tab le . Except f or eleva­
tions o f control points, which were determined by instrume nt, land-
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surface ele ·a ions fo r all nodes in th model r e obtained from topo ­
graphic maps of th area . Topographic maps for th Al xandria Lecomp t e, 
a nd a r ksville quad r angles have 5- foo t ( 1 . 5-m) contour intervals . The 
Wood worth a nd Bo ce qu ad ra ng l e s h a ve 20 - f oot ( 6 . 1- m) contou r in t erva ls. 
Land-sur f ac e ele at i o ns de t e r mi ne d f r om t opographic ma ps a r gene r all y 
a ccurate to one - half the con tour int rva l . 

Pr e co nstruction Wa t e r Tab le 

The compute d pr e c onstruction ate r tab le ra nges f rom la nd sur fa c e 
to about 28 ft ( 8 .5 m) be low the l and sur f ace . Th e wate r tab le ge ne r­
ally is nearest the land surface in March or April and gradually de ­
clines to a low in Se ptember or Octobe r. The ma gnitud e of wat e r-t a ble 
fluctuations varies according to the proximity of a particular loca tion 
to the river. The wat e r table near the river fluctuates gr eatl , r e ­
flecting the wide variations in potentiometric head induce d by th e r iver. 
At greater distances from the rive r, water-tab l e fluctuations ar e small­
er, changing in response to local changes in accretion. Computed hydro­
graphs fo r two well sites, R-947 and R-945 (figs. 5 and 6), are given 
as examples to show the characteristic cyclic pattern of annu~ l water­
table fluctuations . The computed water level at the site of ~ell . R-947, 

which is about 0.5 mi (0 . 8 km) from the river (pl. 1), fluctuat e s as 
much as 14 . 4 ft (4.4 m) annually . The computed water level at the site 
of well R- 945, about 3 mi (4.8 km) from the river (pl. 1), fluctuates 
about 1.8 ft (0.5 rn) annually . 

Postconstruction Water Table 

The computed postconstruction water table r ef lects the attenuation 
of river-stage fluctuations and increase in he ad resulting from th e for­
mation of a pool upstream from the pro posed lock and dam site. N ar 
the river the water table is expected to fluctuate as much as 13 ft 
(4 m), or approximately half the magnitude of preconstruction fluctua­
tions. However, the water table will be closer to the land surface . 
Computed water-table hydrographs of well sites R-947 and R-945 (figs. 7 
and 8) show, respectively, a representation of postconstruction condi­
tions near and at a distance from the river. The hydrograph for th 
site of well R-947 shows a water-table fluctuation of approximate ly 10 
ft (3m), ranging from 4 to 14ft (1.2 to 4.3 rn) below the land surfac 
By comp aris on, th hydrograph for preconstruction conditions at that 
site (fig . 5) shows a fluctuation of 14 . 4 ft (4.4 m), ranging from 13.4 
to 27.8 ft (4.1 to 8.5 m) below the land surface. The computed post­
construction wate r tab l e at the site of we ll R-945 ranges from land sur­
fa ce t o 1 . 2 ft (0 .4 rn ) be low the land surface. The computed precon­
st r uction water table for the same location (fig. 6) ranges from land 
sur f ace to 1 . 8 ft (0.5 m) below the land surfac . 
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Figure e. --Computed pos t construction water-table hydrograph , well R-945 . 
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SUMMARY 

Lock and Darn 2 is to be located at mile 87 (kilome t e r 140), 1967 
mileage , (realined mile 75 or kilome ter 121) o n the Red River, and the 
pool stage u p stream from the dam will be at an elevation of 58ft (17.7 
m) above mean sea level. Constructio n of Lock and Dam 2 wi ll cause a 
permanent increase in the river stage of 12.5 ft (3.8 m) at the darn. 
As a result of the increased rive r stage, ground-water levels will b e 
raised 1 ft (0.3 m) or more to a distance of 4 mi (6. 4 km) from the 
river. The potentiometric surface may b e as much as 2 ft (0.6 m) above 
the land surface in the area a long Chatlin Lake Canal , south o f Latanier, 
and as much as 1 ft (0.3 m) above the land surface south of the Anandale 
area of Alexandria. These areas encompass about 2 mi2 (5.2 km2). In 
addition, the potentiometric surface will be at or n e ar the land sur face 
in much of the low-lying area within 4 mi (6.4 km) of the river. Be ­
cause of the attenuation in river stage caused by the f ormation of a 
pool upstream from Lock and Dam 2, the magnitude of ground-water-level 
fluctuations will be reduced to approximately half that of existing 
fluctuations. However, the water levels will be closer to the land 
surface. 
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