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ABSTRACT 

O g d e n V a l l e y , i n W e b e r C o u n t y , i s a f a u l t t r o u g h o r g r a b e n . I t i s 

k n o w n a s o n e of t h e " b a c k v a l l e y s " of t h e W a s a t c h R a n g e . C o n s o l i d a t e d 

r o c k s of p r e - T e r t i a r y a g e , u n c o n s o l i d a t e d a n d p o o r l y c o n s o l i d a t e d r o c k s 

of T e r t i a r y a g e , a n d u n c o n s o l i d a t e d r o c k s of Q u a t e r n a r y a g e c o n s t i t u t e 

t h e r o c k s of O g d e n V a l l e y a n d i t s w a t e r s h e d . 

T h e p r e - T e r t i a r y r o c k s a r e e x p o s e d i n t h e m o u n t a i n s s u r r o u n d i n g t h e 

v a l l e y . T h e s e r o c k s r a n g e i n a g e from P r e c a m b r i a n t o l a t e P a l e o z o i c . 

S e v e r a l s t r a t i g r a p h i c g a p s e x c l u d e t h e r o c k s of O r d o v i c i a n , S i l u r i a n , 

m u c h of t h e D e v o n i a n , a n d t h e P e r m i a n s y s t e m s from t h e a r e a . T h e p r e -

T e r t i a r y r o c k s a r e n o t v e r y s i g n i f i c a n t a s w a t e r b e a r e r s i n t h e a r e a . 

T h e T e r t i a r y r o c k s i n c l u d e Kn igh t F o r m a t i o n , N o r w o o d Tuff, a n d 

u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e a n d r a n g e i n a g e from e a r l y ( ? ) E o c e n e t o 

l a t e P l i o c e n e ( ? ) . M i o c e n e r o c k s a r e m i s s i n g . T h e K n i g h t F o r m a t i o n s u p 

p l i e s a b o u t 860 a c r e - f e e t of w a t e r a n n u a l l y t o B e n n e t t S p r i n g . The 

N o r w o o d Tuff h a s a l o w p e r m e a b i l i t y a n d a c t s a s a n u n d e r l y i n g c o n f i n i n g b e d 

i n O g d e n V a l l e y . The u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e i s u n c o n s o l i d a t e d 

and u n s o r t e d . T h e f o r m a t i o n h a s a r e l a t i v e l y l o w p e r m e a b i l i t y ; t h e r e f o r e , 

i t w i l l n o t r e c e i v e m u c h r e c h a r g e f rom p r e c i p i t a t i o n . 

The Q u a t e r n a r y r o c k s i n c l u d e m o r e t h a n 4 0 0 f e e t of u n c o n s o l i d a t e d 

s e d i m e n t s of t h e P l e i s t o c e n e a n d R e c e n t e p o c h s d e p o s i t e d w i t h i n t h e 

g r a b e n . The P l e i s t o c e n e s e d i m e n t s c o n s i s t of p r e - L a k e B o n n e v i l l e a n d 

L a k e B o n n e v i l l e g r a v e l s , s a n d s , s i l t s , a n d c l a y s . T h e R e c e n t d e p o s i t s 

ABSTRACT 

Ogden Valley , in Weber County I is a fault trough or graben. It is 

known as one of the "back valleys " of the Wasatch Range . Consolidated 

rocks of pre-Tertiary age , unconsolidated and poorly consolidated rocks 

of Tertiary age , and unconsolidated rocks of Quaternary age constitute 

the rocks of Ogden Valley and its wate rshed . 

The pre-Tertiary rocks are exposed in the mountains surrounding the 

valley. These rocks range in age frorr. Precambrian to late Paleozoic. 

Several s tratigraphic gaps ex clude the rocks of Ordovician , Silurian, 

much of the Devonian, and the Permian systems from the area . The pre

Tertiary rocks are not very significant as water bearers in the area. 

The Tertiary rocks include Knight Formation , Norwood Tuff I and 

upper Pl1ocene(?) Fanglomerate and range in age from early(?) Eocene t o 

late Pliocene (?). Miocene rocks are missing . The Knight Formation sup

plies about 860 acre - feet of water annually to Bennett Spring . The 

Norwood Tuff has a low permeability and acts as an underlying confining bed 

in Ogden Valley . The upper Pliocene (?) Fanglomerate is unconsolidated 

and unsorted. The formation has a relatively low permeability; therefore, 

it will not receive much recharge from precipit ation . 

The Quaternary rocks· include more than 400 feet of unconsolidat ed 

sediments of the Pleistocene and Recent epochs deposited within the 

graben. The Pleis tocene sediments consist of pre - Lake Bonneville and 

Lake Bonneville grqvels, sands, silts I and clays. The Recent deposits 



a r e f a n g r a v e l s , f l o o d - p l a i n g r a v e l , s a n d , a n d s i l t , l a n d s l i d e d e p o s i t s , 

and s l o p e w a s h d e p o s i t s . P r e - L a k e B o n n e v i l l e d e p o s i t s i n c l u d e f a n 

g r a v e l s a n d s t r e a m - l a i d d e p o s i t s of g r a v e l , s a n d , s i l t , a n d c l a y ; t h e y 

m a k e u p t h e a r t e s i a n a q u i f e r , w h o s e w a t e r s a r e c o n f i n e d b y t h e o v e r 

l y i n g s i l t a n d c l a y of t h e A l p i n e F o r m a t i o n of L a k e B o n n e v i l l e a g e a n d b y 

t h e r e l a t i v e l y i m p e r m e a b l e u n d e r l y i n g N o r w o o d Tuff. O v e r l y i n g t h e A l p i n e 

F o r m a t i o n a r e t h e s a n d s a n d g r a v e l s of t h e B o n n e v i l l e F o r m a t i o n w h i c h , 

t o g e t h e r w i t h R e c e n t s a n d s a n d g r a v e l s , c o n t a i n p e r c h e d w a t e r b o d i e s . 

In t h e r e c h a r g e a r e a t h e s e B o n n e v i l l e a n d R e c e n t d e p o s i t s a r e h y d r a u l i c a l l y 

c o n n e c t e d w i t h t h e a r t e s i a n a n d w a t e r - t a b l e a q u i f e r . 

O g d e n V a l l e y i s d r a i n e d b y t h r e e f o r k s of O g d e n R i v e r , a n d t h e f l o w 

of t h i s r i v e r i s r e g u l a t e d b y t h e e a r t h - f i l l d a m w h i c h i m p o u n d s t h e w a t e r 

of P i n e v i e w R e s e r v o i r . 

R e c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r s i s b y s e e p a g e from w a t e r w a y s 

and i r r i g a t e d l a n d s , a n d i n f i l t r a t i o n of p r e c i p i t a t i o n . T h e e s t i m a t e d m i n i m u m 

r e c h a r g e i n 1 9 7 0 w a s 3 4 , 3 0 0 a c r e - f e e t . T h e g r e a t e s t c o n t r i b u t i o n t o t h i s 

r e c h a r g e i s from s e e p a g e w a t e r s f rom t h e w a t e r w a y s a n d i r r i g a t e d l a n d . 

D i s c h a r g e f rom t h e g r o u n d - w a t e r r e s e r v o i r s i s b y (1) w e l l s , (2) 

e v a p o t r a n s p i r a t i o n , a n d (3) s p r i n g s . The e s t i m a t e d m i n i m u m d i s c h a r g e i n 

1970 w a s 3 4 , 0 0 0 a c r e - f e e t , of w h i c h 2 0 , 0 0 0 a c r e - f e e t w a s d i s c h a r g e d b y 

e v a p o t r a n s p i r a t i o n . 

x i v 

are fan grave ls, flood - plain gravel, sand , and silt , l andslide deposits, 

and s lope wash deposits . Pre·-Lake Bonneville depos its include fan 

grave l s and s tream-laid deposits of gravel, sand , sil t, and clay; they 

make up the artesian aquifer , whose waters are confined by t he over

l ying silt and clay of the Alpine Formation of Lake Bonneville age and by 

the re l ative ly impermeable underly i ng Norwood Tuff. Overlying the Al pine 

Formation are t he sands and g ravels of t he Bonneville Formation which, 

together with Recent sands and gravels, contain perched water bod ies . 

In the recharge area these Bonneville and Recent deposits are hydraulically 

connected with the artesian and water- table aquifer. 

Ogden Valley is drained by three forks of Ogden River, and the fl ow 

of this river is regulated by t he earth- fill dam which impounds t he water 

of Pineview Reservoir. 

Recharge to the ground - water reservoirs is by seepage from waterways 

and irrigated lands , and infiltration of preCipitation . The estimated minimum 

recharge in 1970 was 34 , 300 Clcre - feet . The greatest contribution to thi s 

recharge is from seepage waters from t he waterways and irrigated land . 

Discharge from t he ground- wate r reservoirs is by (1 ) wells I (2) 

evapotranspiration, and (3) spr:ings . The estimated mi nimum discharge i n 

1970 was 34 , 000 acre - feet , of which 20,000 acre - feet was discharged by 

evapotranspiration . 

xiv 



T h e m o s t i m p o r t a n t c a u s e s of w a t e r - l e v e l f l u c t u a t i o n s i n t h e 

a r t e s i a n w e l l s a r e d i s c h a r g e from t h e w e l l s a n d l o a d i n g b y P i n e v i e w 

R e s e r v o i r . 

S i n c e N o v e m b e r 1 9 3 6 , P i n e v i e w R e s e r v o i r h a s c r e a t e d a u n i q u e 

s i t u a t i o n i n O g d e n V a l l e y b y a d d i n g a l o a d o n t h e u n d e r l y i n g a r t e s i a n 

a q u i f e r . T h u s , w i t h a n i n c r e a s e i n t h e s t o r a g e of t h e s u r f a c e r e s e r v o i r , 

t h e a r t e s i a n a q u i f e r i s c o m p r e s s e d a n d t h e w a t e r l e v e l s i n t h e w e l l s 

s t a r t t o r i s e . An i n c r e a s e of a b o u t 4 , 8 0 0 a c r e - f e e t i n t h e s t o r a g e of 

P i n e v i e w R e s e r v o i r c o r r e s p o n d s t o a r i s e of w a t e r l e v e l i n t h e t e s t w e l l , 

(A-6 -2 ) 18 b a b - 1 , of o n e f o o t . 

The c h e m i c a l q u a l i t y of t h e g r o u n d w a t e r i n O g d e n V a l l e y i s g o o d 

and t h e w a t e r i s s u i t a b l e for h o u s e h o l d a n d i r r i g a t i o n p u r p o s e s . T h e 

r e s u l t s of b a c t e r i o l o g i c a l a n a l y s e s of w a t e r s a m p l e s from t e n w e l l s 

i n d i c a t e t h a t t h e w a t e r i n s i x w e l l s i s s a t i s f a c t o r y , b u t t h e w a t e r i n 

four w e l l s a r o u n d E d e n m a y b e c l a s s e d a s u n s a t i s f a c t o r y for d r i n k i n g 

p u r p o s e s . 

T h e a r t e s i a n a q u i f e r i n O g d e n V a l l e y p r o b a b l y c o u l d b e d e v e l o p e d 

f u r t h e r if t h e p r e s e n t u s e r s w o u l d b e w i l l i n g t o a c c e p t a r e d u c t i o n i n p r e s 

s u r e i n e x c h a n g e for t h e a d d i t i o n a l w a t e r . The w a t e r - t a b l e a q u i f e r p r o b a b l y 

c o u l d b e d e v e l o p e d t o y i e l d f i v e t i m e s i t s p r e s e n t y i e l d of 100 a c r e - f e e t 

p e r y e a r . 

x v 

The most important causes of water-level fluctuations in the 

artesian well s are discharge from the wells and loading by Pineview 

Reservoir. 

Since November 1936, Pineview Reservoir has created a unique 

situation in Ogden Valley by adding a load on the underlying artesian 

aquifer. Thus, with an increase in the storage of the surface reservoir, 

the artesian aquifer is compressed and the water levels in the wells 

start to rise. An increase of about 4,800 acre - feet in the storage of 

Pineview Reservoir corresponds to a rise of water level in the test well , 

(A-6-2) 18 bab-l, of one foot. 

The chemical quality of the ground water in Ogden Valley is good 

and the water is suitable for household and irrigation purposes . The 

results of bacteriological analyses of water samples from ten wells 

indicate that the water in six wells is satisfactory, but the water in 

four wells around Eden may be classed as unsatisfactory for drinking 

purposes. 

The artesian aquifer in Ogden Valley probably could be developed 

further if the present users would be willing to accept a reduction in pres

sure in exchange for the additional water. The water- table aquifer probabl y 

could be developed to yield five times its present yield of 100 acre- feet 

per year. 
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I N T R O D U C T I O N 

L o c a t i o n a n d E x t e n t of t h e A r e a 

O g d e n V a l l e y i s i n t h e e a s t e r n p a r t of W e b e r C o u n t y , U t a h , 

a b o u t 12 m i l e s e a s t of t h e C i t y of O g d e n ( f i g . 1 ) . T h e v a l l e y h a s a n 

a r e a of 37 s q u a r e m i l e s , a n d i s c o m p l e t e l y s u r r o u n d e d b y m o u n t a i n s . 

O g d e n V a l l e y i s s i t u a t e d b e t w e e n 4 1 ° 1 3 ' 1 5 " a n d 4 1 ° 2 2 ' 3 0 " 

l a t i t u d e a n d 1 1 1 ° 4 1 ' 15 " a n d 1 1 1 ° 5 3 ' 45 " l o n g i t u d e . T h e v a l l e y t r e n d s 

n o r t h w e s t a n d i s a p p r o x i m a t e l y 12 m i l e s l o n g a n d 3 m i l e s w i d e . 

T h e C i t y of O g d e n i s a c c e s s i b l e f rom S a l t L a k e C i t y b y I n t e r s t a t e 

H i g h w a y 15 , a n d t h e t w o r o a d s t h a t c o n n e c t O g d e n V a l l e y w i t h t h e C i t y 

of O g d e n a r e l o c a t e d a l o n g O g d e n C a n y o n a n d N o r t h O g d e n C a n y o n . T h e 

t h r e e t o w n s of O g d e n V a l l e y a r e H u n t s v i l l e , E d e n , a n d L i b e r t y ; of t h e s e , 

H u n t s v i l l e , p o p u l a t i o n 4 9 4 , i s t h e l a r g e s t . 

P i n e v i e w D a m i s l o c a t e d i n O g d e n C a n y o n a b o u t 3 m i l e s w e s t of 

H u n t s v i l l e . P i n e v i e w R e s e r v o i r , w h e n f i l l e d t o c a p a c i t y , o c c u p i e s a n 

a r e a of 2 , 9 0 0 a c r e s . P i n e v i e w R e s e r v o i r i s u s e d e x t e n s i v e l y f o r r e c r e a 

t i o n p u r p o s e s , a n d t h e r e c r e a t i o n a l f a c i l i t i e s a r e b e i n g g r e a t l y e x p a n d e d 

u n d e r t h e W e b e r B a s i n P r o j e c t of t h e U n i t e d S t a t e s B u r e a u of R e c l a m a t i o n . 

P u r p o s e a n d S c o p e of t h e S t u d y 

T h i s i n v e s t i g a t i o n w a s u n d e r t a k e n t o d e t e r m i n e (1) t h e g e o l o g y 

of t h e a r e a w i t h e m p h a s i s o n t h e o c c u r r e n c e of g r o u n d w a t e r ; (2) t h e 

r e c h a r g e , u s e , a n d d i s c h a r g e of g r o u n d w a t e r ; (3) t h e c h e m i c a l q u a l i t y 

INTRODUCTION 

Location and Extent of the Area 

Ogden Valley is in the east ern part of Weber Count y . Ut ah , 

about 12 miles east of t he City of Ogden (fig . 1) . The valley has an 

area of 37 square miles , and is complet e ly surrOUndE!d by mounta i ns . 

Ogden Valley is situated between 41° 13 ' IS " and 4 1° 2 2' 30 " 

l atitude and 1110 41' 15' I and 111 0 53 ' 45 I , longitudE:! . The valley trend s 

northwest and is approximatel y 12 miles long and 3 miles wide . 

The City of Ogden is accessible from Salt LakE! City by Int erstat e 

Highway 15 , and the two roads tha t connect Ogden Va lley with the Cit y 

of Ogden a re located along Ogden Canyon and North Ogden Canyon . The 

three towns of Ogden Valley are Huntsville , Eden, and Uberty; of these , 

Hunt sville, populat ion 494 , is the largest. 

Pineview Dam is located in Ogden Canyon about 3 miles west of 

Huntsville . Pineview Rese rvoir I when fi lled t o capa.ci ty , occupies an 

area of 2 , 900 acres . Pineview Reservoir i s used extensively for recrea

tion purposes , and t he recreat ional facili t ies a re bei.ng greatly expanded 

under t he Weber Basin Project of t he United St at es Bureau of Rec lamation . 

Purpose and Scope of t he St udy 

Thi s investigat ion was undertaken to determine (1) t he geology 

of the area with emphasis on t he occurrence of ground water; (2) t he 

recharge , use , and ~lischarge of ground wate r ; (3) t he chemical qua lity 



F i g u r e 1 . M a p of W e b e r C o u n t y , U t a h , s h o w i n g t h e l o c a t i o n of O g d e n V a l l e y ( c r o s s h a t c h e d ) . 
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Figure 1 . Map of Weber County, Utah , showing the l ocation of Ogden Va lley (crosshatched) . N 



of g r o u n d w a t e r ; (4) t h e a m o u n t of g r o u n d w a t e r a v a i l a b l e for d e v e l o p m e n t ; 

a n d (5) the e f f e c t of a s u r f a c e r e s e r v o i r o n a n a r t e s i a n a q u i f e r . T h e 

i n v e s t i g a t i o n w a s c o n c e r n e d a l m o s t e n t i r e l y w i t h u n c o n s o l i d a t e d d e p o s i t s 

of t h e a r e a . C o n s o l i d a t e d r o c k s w e r e s t u d i e d o n l y w h e r e s u c h d a t a w e r e 

n e e d e d t o u n d e r s t a n d t h e g r o u n d - w a t e r c o n d i t i o n s . 

T h e i n v e s t i g a t i o n w a s c a r r i e d o u t i n f o u r p h a s e s . The f i r s t p h a s e 

c o n s i s t e d of e x t e n s i v e l i b r a r y r e s e a r c h , w h i c h i n c l u d e d t h e c o l l e c t i o n 

of g e o l o g i c a l i n f o r m a t i o n , s u r f a c e - w a t e r d a t a , a n d c l i m a t o l o g i c a l d a t a . 

The r e c o r d s of e x i s t i n g w e l l s w e r e o b t a i n e d f rom t h e O f f i c e of t h e S t a t e 

E n g i n e e r , a n d t h e l o n g - t e r m w a t e r - l e v e l m e a s u r e m e n t s for t h e t h r e e 

o b s e r v a t i o n w e l l s w e r e o b t a i n e d from U . S . G e o l o g i c a l S u r v e y . 

T h e s e c o n d p h a s e i n c l u d e d t h e f i e l d w o r k s t a r t i n g i n M a y 1 9 7 0 a n d 

e n d i n g i n J u l y 1 9 7 1 . D u r i n g t h i s p h a s e a l l t h e e x i s t i n g w e l l s w e r e 

l o c a t e d o n t o p o g r a p h i c s h e e t s , t w e n t y - t h r e e r e p r e s e n t a t i v e w e l l s w e r e 

s e l e c t e d a n d t h e w a t e r l e v e l s w e r e m e a s u r e d a t m o n t h l y i n t e r v a l s , a 

g e o l o g i c a l f i e l d c h e c k w a s c o n d u c t e d , t h e t y p e s a n d t h e a r e a l e x t e n t of 

t h e v e g e t a t i o n w e r e d e t e r m i n e d , a n d t h e w a t e r s a m p l e s w e r e c o l l e c t e d 

from e l e v e n r e p r e s e n t a t i v e w e l l s fo r c h e m i c a l a n d b a c t e r i o l o g i c a l 

a n a l y s e s . 

The t h i r d p h a s e i n c l u d e d t h e l a b o r a t o r y w o r k . W a t e r s a m p l e s w e r e 

a n a l y z e d t o d e t e r m i n e t h e c h e m i c a l q u a l i t y of g r o u n d w a t e r . T h e b a c 

t e r i o l o g i c a l a n a l y s e s w e r e d o n e b y U t a h D i v i s i o n of H e a l t h . C o l l e c t i o n 

and a n a l y s i s of w a t e r s a m p l e s w e r e d o n e a c c o r d i n g t o t h e p r o c e d u r e s 
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of ground water; (4) the amount of ground water available for development ; 

and (5) 'the effect of a surface reservoir on an artesian aquifer. The 

investigation was concerned almost entirely with unconsolidated deposi t s 

of t he area . Consolidated rocks were studied only where such data were 

needed to understand the ground-water conditions . 

The investigation was carried out in four phases. The fi rst phase 

consisted of extensive library research , which included the collection 

of geological information, surface-water dat a, and climatological data . 

The records of existing wells were obtained from the Office of the Stat e 

Engineer I and the long - term water- level measurements for the three 

observation wells were obtained from U. S. Geological Survey . 

The second phase included the fieldwork starting in May 1970 and 

ending in July 1971. During this phase all the existing wells were 

located on topographic sheets , twenty- three representative wells were 

selected and the water l evel s were measured at monthly interva ls, a 

geological fie l d check was cond ucted , the t ypes and the areal extent of 

the veget ation were de termined , and the water samples were collected 

from eleven representative wells for chemical and bacteriological 

analyses . 

The third phase incl uded t he laboratory work. Water samples were 

a na lyzed to determine the chemical quality of ground water. The bac

teriological analyses were done by Utah Division of Health . Collection 

and anal ysis of water samples were done according to the procedures 
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d e s c r i b e d b y B r o w n , S k o u g s t a d , a n d F i s h m a n i n M e t h o d s for C o l l e c t i o n 

a n d A n a l y s i s of W a t e r S a m p l e s for D i s s o l v e d M i n e r a l s a n d G a s e s : 

T e c h n i q u e s of W a t e r - R e s o u r c e s I n v e s t i g a t i o n s of t h e U n i t e d S t a t e s G e o 

l o g i c a l S u r v e y , 1 9 7 0 . 

T h e f o u r t h p h a s e i n c l u d e d t h e c o r r e l a t i o n a n d i n t e r p r e t a t i o n of d a t a . 

T h i s r e p o r t d i s c u s s e s t h e s t a t u s of g r o u n d w a t e r a t t h e t i m e of t h e i n v e s 

t i g a t i o n . C e r t a i n l y t h i s s t a t u s w i l l c h a n g e a s d e v e l o p m e n t p r o c e e d s a n d 

w a t e r u s e b y t h e W e b e r B a s i n P r o j e c t i n c r e a s e s . T h e f e a t u r e s t h a t a r e 

r e l a t e d t o g e o l o g y , h o w e v e r , a r e p e r m a n e n t a n d s u b j e c t t o n e g l i g i b l e 

c h a n g e . 

P r e v i o u s I n v e s t i g a t i o n s 

T h e f i r s t d e t a i l e d i n v e s t i g a t i o n of g e o l o g y a n d g r o u n d - w a t e r 

r e s o u r c e s of O g d e n V a l l e y w a s c o m p l e t e d b y L e g g e t t e a n d T a y l o r i n 

1 9 3 7 . T h e i r r e p o r t i n c l u d e s i n f o r m a t i o n c o n c e r n i n g g e o l o g y , g r o u n d 

w a t e r c o n d i t i o n s , a n d w e l l s , a n d a l s o c o n t a i n s a m a p s h o w i n g t h e a r e a 

of f l o w i n g w e l l s . In 1 9 4 5 , T h o m a s m a d e a n i n v e s t i g a t i o n of t h e O g d e n 

V a l l e y a r t e s i a n r e s e r v o i r . H i s r e p o r t i s a s e q u e l t o t h e o n e p r e p a r e d b y 

L e g g e t t e a n d T a y l o r , a n d i s b a s e d o n d a t a c o l l e c t e d d u r i n g 1 9 3 2 - 3 4 , 

a u g m e n t e d b y r e c o r d s t h a t h a d b e e n o b t a i n e d ( 1 9 3 5 - 4 0 ) b y t h e U . S . 

G e o l o g i c a l S u r v e y a s p a r t of a S t a t e - w i d e p r o j e c t i n c o - o p e r a t i o n w i t h 

t h e U t a h S t a t e E n g i n e e r . A s e c o n d i n v e s t i g a t i o n b y t h e s a m e a u t h o r i n 

1953 d e s c r i b e s t h e g e o l o g i c a n d h y d r o l o g i c f e a t u r e s of O g d e n V a l l e y . 

described by Brown , Skougstad I and Fishman in Methods for Collection 

and Analysis of Water Samples for Dissolved Minerals and Gases : 

4 

Techniques of Water- Resources Investigat ions of the United States Geo

logical Survey , 1970. 

The fourth phase included the correlation and interpretation of data. 

This report discusses the status of ground water at the t ime of the inves

tigation . Certainly thi s stat us will change as development proceeds and 

water use by t he Weber Basin Project increases . The features that are 

related to geology, however , are permanent and subject to negligible 

change . 

Previous Investigations 

The first detailed investigation of geology and ground - water 

resources of Ogden Valley was completed by Leggette and Taylor in 

1937. Their report includes information concerning geology . ground

water conditions . and well s, and also contains a map showing t he area 

of flowing wells, In 1945 , Thomas made an investigation of the Ogden 

Valley artesian reservoir . His report is a sequel to the one prepared by 

Leggette and Taylor, and is based on data collected during 1932-34, 

augmented by records t hat had been obta ined (1935 -40) by t he U . S. 

Geological Survey as part of a St at e - wide project in co- operati on wit h 

the Utah St ate Engineer. A second investigation by t he same author in 

1953 describes the geologic and hydrologic features of Ogden Valley . 
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In t h i s o p e n - f i l e r e p o r t , a n e m p h a s i s w a s g i v e n t o t h e f a c t o r s p r o d u c i n g 

f l u c t u a t i o n of w a t e r l e v e l s i n t h e T o w e r w e l l . 

C e r t a i n p h y s i o g r a p h i c a n d s t r u c t u r a l f e a t u r e s of O g d e n V a l l e y h a v e 

b e e n d e s c r i b e d b y G i l b e r t (1928) a n d b y B l a c k w e l d e r ( 1 9 1 0 ) . In 1 9 4 4 , 

E a r d l e y c o n d u c t e d a c o m p r e h e n s i v e r e g i o n a l i n v e s t i g a t i o n , m a p p e d t h e 

n o r t h - c e n t r a l W a s a t c h a r e a , a n d w o r k e d o u t m a n y of t h e c o m p l e x s t r u c 

t u r a l r e l a t i o n s of t h e r e g i o n . H i s w o r k f u r n i s h e d t h e b a c k g r o u n d fo r s u b 

s e q u e n t s t u d i e s o n t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e v a l l e y f i l l . L a t e r , 

L o f g r e n , 1955 , d i s c u s s e d t h e T e r t i a r y a n d Q u a t e r n a r y s t r a t i g r a p h y of 

O g d e n V a l l e y . 

S e v e r a l u n p u b l i s h e d M . S . t h e s e s , C o o d y (1957) o n t h e g e o l o g y of 

t h e D u r s t M o u n t a i n - H u n t s v i l l e a r e a , L a r a w a y (1958) o n t h e g e o l o g y of 

t h e S o u t h F o r k of O g d e n R i v e r a r e a , a n d E r i k s s o n (1960) o n t h e g e o l o g y 

of t h e U p p e r O g d e n C a n y o n , g i v e g e o l o g i c i n f o r m a t i o n fo r O g d e n V a l l e y 

a n d i t s v i c i n i t y . T h e s e t h e s e s a l s o c o n t a i n d e t a i l e d g e o l o g i c m a p s of 

r e s p e c t i v e a r e a s . 

In this open-file report I an emphasis was given to the factors producing 

fluctuation of water level s in t he Tower well. 
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Certain physiographic and s tructural features of Ogden Valley have 

been d~scribed by Gilbert (1928) and by Blackwelder (1910). In 1944 . 

Eardley conducted a comprehensive regional investigation , mapped the 

north-central Wasatch area , and worked out many of the complex s truc

tural relations of the region . His work furnished the background for sub

sequent s tudies on t he unconsolidated sed jment s of the valley fi ll . Later, 

Lofgren , 1955 , discussed the Te rtiary and Quaternary stratigra phy of 

Ogden Valley . 

Several unpublished M . S . theses , Coody (l957) on the geology of 

the Durst Mountain- Huntsville a rea, Laraway (195 8) on the geology of 

the South Fork of Ogden Rive r area I and Eriksson (l960) on the geology 

of the Upper Ogden Canyon , g ive geologic information for Ogden Valley 

and its vicinity . These t heses also conta in det ailed geologic maps of 

respective areas. 



PHYSIOGRAPHY 

O g d e n V a l l e y l i e s w i t h i n t h e G r e a t B a s i n p h y s i o g r a p h i c p r o v i n c e . I t 

i s o n e of t h e " b a c k v a l l e y s " of t h e W a s a t c h R a n g e t h a t h a v e b e e n d e s c r i b 

ed b y G i l b e r t (1928) a s g r a b e n s , s e p a r a t e d from t h e G r e a t B a s i n f a r t h e r 

w e s t b y t h e h o r s t t h a t h a s f o rmed t h e w e s t e r n f r o n t a l r i d g e of t h e W a s a t c h 

R a n g e . 

T o p o g r a p h y a n d D r a i n a g e 

O g d e n V a l l e y i s e l l i p t i c a l i n s h a p e , m o s t l y f l a t a t a n a v e r a g e e l e 

v a t i o n of 4 , 9 0 0 f e e t , a n d i s s u r r o u n d e d b y W a s a t c h M o u n t a i n s . The a r e a 

i s d r a i n e d b y t h r e e f o r k s of O g d e n R i v e r . The S o u t h , M i d d l e , a n d N o r t h 

F o r k s of O g d e n R i v e r e n t e r t h e v a l l e y from e a s t , n o r t h e a s t , a n d n o r t h , 

r e s p e c t i v e l y . T h e s e f o r k s d i s c h a r g e i n t o P i n e v i e w R e s e r v o i r a n d t h e e x c e s s 

w a t e r from t h e r e s e r v o i r f l o w s w e s t w a r d t h r o u g h t h e W a s a t c h R a n g e b y w a y 

of O g d e n C a n y o n . S e v e r a l c r e e k s t h a t r i s e i n t h e s u r r o u n d i n g h i l l s j o i n t h e 

major s t r e a m s w i t h i n t h e v a l l e y . 

G i l b e r t ( 1 9 2 8 , p . 57) d e s c r i b e s t h e m o u n t a i n s a s f o l l o w s : 

The p o r t i o n of t h e W a s a t c h R a n g e o p p o s i t e O g d e n V a l l e y h a s t w o 
m e m b e r s d i s t i n g u i s h e d b y t h e i r p h y s i o g r a p h i c h a b i t . The w e s t e r n 
m e m b e r h a s r u g g e d s u m m i t s , w i t h m a n y c r a g s of r e s i s t a n t r o c k s . 
The e a s t e r n m e m b e r h a s r o u n d e d s u m m i t s , a n d i t s e n t i r e s c u l p t u r e 
i s of a m a t u r e or s u b d u e d t y p e . S e v e r a l p e a k s e a s t a n d w e s t of t h e 
v a l l e y r i s e t o m o r e t h a n 8 , 5 0 0 f e e t a b o v e s e a l e v e l or 3 , 5 0 0 f e e t 
a b o v e t h e v a l l e y f l o o r . 

The t h r e e f o r k s of O g d e n R i v e r c u t d e e p a n d n a r r o w c a n y o n s w i t h i n 

t h e r e s i s t a n t P a l e o z o i c t e r r a i n a n d t h e s e c a n y o n s b e c o m e b r o a d e r a s t h e 

s t r e a m s e n t e r t h e v a l l e y . T h e v a l l e y s of M i d d l e a n d S o u t h Fo rk O g d e n 

PHYSIOGRAPHY 

Ogden Valley lies wi thi n the Great Basin physiographic province . It 

is one of the "back valleys" of t he Wasatch Range t hat have been describ-

ed by Gilbert (1928) as grabens . separat ed from the Grea t Basin fa rther 

west by t he horst that has formed the wes t er n frontal ridge of t he Wasatch 

Range. 

Topography and Drainage 

Ogden Valley is e lliptical in shape , mos tl y flat a t an average e1e-

vation of 4 , 900 feet , and is surrounded by Wasatch Mountains. The area 

is drained by t hree forks of Ogden Ri ver. The South, Middle, and North 

Forks of Ogden River enter the valley from east, northeast, and north , 

respectively. These forks discharge int o Pineview Reservoir and the excess 

water from the reservoir flows wes tward through the Wasatch Range by way 

of Ogden Canyon. Several c reeks t hat rise in the surrounding hills join t he 

major s treams within the valley. 

Gilbert (1928, p . 57) describes t he mount ains as follows : 

The portion of the Wasatch Range opposite Ogden Valley has two 
members distinguished by t heir physiographic habit . The western 
member has rugged summits , wit h many crags of resistant rocks . 
The east ern member has rounded s u mmits , and i t s entire sculpture 
is of a mature or subdued t ype. Several peaks east and west of the 
valley rise to more t han 8 I 500 feet above sea level or 3 , 5 00 feet 
above the valley floor. 

The three forks of Ogden River c ut deep and narrow canyons within 

the res i sta nt Pa leozoic t e rrain and these canyons become broader a s the 

streams ent er t he vaUey . The valleys of Midd le and South Fork Ogden 
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R i v e r s r u n a c r o s s g e o l o g i c s t r u c t u r e s a n d t h u s t h e y m a y b e c l a s s e d a s 

" t r a n s v e r s e v a l l e y s " . T h e s t r e a m s h a v e o p e n e d n a r r o w t e r r a c e d v a l l e y s 

i n t h e a l l u v i u m of t h e p l a i n . 

O g d e n C a n y o n i s a n o t h e r e x a m p l e of a t r a n s v e r s e v a l l e y . I t s 

c o u r s e c u t s a c r o s s g e o l o g i c s t r u c t u r e s a n d f o r m s a d e e p a n d s t e e p - s i d e d 

g o r g e . 

T h e m o s t c o m m o n l y e n c o u n t e r e d d r a i n a g e p a t t e r n i s d e n d r i t i c . 

D e n d r i t i c p a t t e r n i s c h a r a c t e r i z e d b y i r r e g u l a r b r a n c h i n g of t r i b u t a r y 

s t r e a m s i n m a n y d i r e c t i o n s a n d a t a l m o s t a n y a n g l e . T h e s e p a t t e r n s a r e 

c o m m o n l y f o r m e d b y M i d d l e a n d S o u t h F o r k O g d e n R i v e r s . T h e y d e v e l o p 

u p o n t h e u n i f o r m P a l e o z o i c r o c k s a n d i m p l y a n o t a b l e l a c k of s t r u c t u r a l 

c o n t r o l . 

A b o u t f i v e m i l e s n o r t h of O g d e n C a n y o n t h e W a s a t c h R a n g e i s d e e p l y 

g r o o v e d b y a c r o s s v a l l e y , N o r t h O g d e n C a n y o n . T h e p i o n e e r t r a i l a n d 

f i r s t w a g o n r o a d from t h e S a l t L a k e p l a i n t o O g d e n V a l l e y f o l l o w e d t h i s 

r o u t e . The s u m m i t l i e s c l o s e t o t h e e a s t e r n f a c e of t h e r a n g e a n d t h e 

p a s s , a s s e e n from e a s t , h a s t h e a p p e a r a n c e of a h a n g i n g v a l l e y . G i l b e r t 

(1928) c o n c l u d e s t h a t t h i s p a s s i s a n " a i r g a p " w h i c h m a r k s t h e c o u r s e of 

a s t r e a m t h a t o n c e c r o s s e d t h e r a n g e from e a s t t o w e s t . 

Land f o r m s 

T h e m a j o r l a n d f o r m s of O g d e n V a l l e y i n c l u d e l a k e t e r r a c e s , r i v e r 

t e r r a c e s , a l l u v i a l f a n s , a n d f a u l t e s c a r p m e n t s . T h e p r o c e s s e s of d e v e l o p -

Rivers run i3cross geol ogic structures and thus they may be classed as 

"transverse valleys" . The streams have o'pened narrow terraced valleys 

in the alluvium of the plain. 
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Ogden Canyon is another example of a transverse valley . Its 

course cuts across geologic structures and forms a deep and steep- sided 

gorge. 

The most commonly encountered drainage pattern is dendritic . 

Dendritic pattern is characterized by irregular branching of tributary 

streams 1n many directions and at almost any angle. These patterns are 

commonl y formed by Midd l e and South Fork Ogden River s . They devel op 

upon the uniform Paleozoic rocks and impl y a notable lack of structural 

control . 

About five miles north of Ogden Canyon the Wasatch Range is deeply 

grooved by a c ross valley, North Ogden Canyon . The pioneer trail and 

first wagon road from the Salt Lake plain to Ogden Valley followed this 

route. ThE~ summit lies close to the eastern face of the range and the 

pass, as seen from east, has the appearance of a hanging valley . Gilbert 

(1928) conc ludes that this pass is an "air gap" which marks the course of 

a stream that once crossed the range from east to west. 

Landforms 

The major l andforms of Ogden Valley include lake terraces, river 

terraces, cl lluvia l fans, and fault escarpments. The processes of develop-
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merit of t h e s e l a n d f o r m s a r e e r o s i o n a l , d e p o s i t i o n a l , a n d d i a s t r o p h i c . 

D u r i n g t h e l a t e P l e i s t o c e n e e p o c h 1 9 , 7 5 0 s q u a r e m i l e s of w e s t e r n 

U t a h w a s c o v e r e d b y a p l u v i a l l a k e , k n o w n a s L a k e B o n n e v i l l e . T h e 

a l t i t u d e of t h e B o n n e v i l l e s h o r e l i n e i s a b o u t 1 , 0 0 0 f e e t a b o v e G r e a t 

Sa l t L a k e a n d a b o u t 5 , 1 3 5 f e e t a b o v e t h e s e a l e v e l . A c c o r d i n g t o G i l b e r t 

(1890) t h e e a s t e r n s h o r e of t h e m a i n b o d y f o l l o w e d t h e s t e e p b a s e of t h e 

W a s a t c h M o u n t a i n s , w h e r e i t w a s m o d i f i e d b y t h e e s t u a r i e s of Box E l d e r 

C r e e k , O g d e n R i v e r , a n d W e b e r R i v e r . O g d e n C a n y o n w a s o c c u p i e d b y 

a l o n g a n d n a r r o w s t r a i t , c o m m u n i c a t i n g w i t h a b a y s e v e r a l m i l e s b r o a d , 

h e m m e d i n b y m o u n t a i n s . O g d e n V a l l e y c o n t a i n e d a b a y of L a k e B o n n e 

v i l l e a n d r e t a i n s s o m e of t h e h i g h e r s h o r e t e r r a c e s . T h e l a k e t e r r a c e s 

t h u s fo rmed m a y s t i l l b e o b s e r v e d a t t h e m o u t h s of M i d d l e a n d S o u t h F o r k 

O g d e n R i v e r s a n d a l o n g t h e s o u t h e a s t e r n b o r d e r of t h e v a l l e y . At o t h e r 

p l a c e s t h e l a k e t e r r a c e s a r e p r o b a b l y c o n c e a l e d b y p o s t - L a k e B o n n e v i l l e 

s l o p e w a s h d e p o s i t s . 

D u r i n g t h e P r o v o e p o c h of L a k e B o n n e v i l l e t h e s h o r e l i n e w a s 375 

f e e t l o w e r t h a n t h e B o n n e v i l l e s h o r e l i n e a n d 625 f e e t h i g h e r t h a n t h e 

w a t e r of G r e a t S a l t L a k e . T h e f a l l of t h e l a k e d r a i n e d t h e u p p e r v a l l e y 

( O g d e n V a l l e y ) a n d l e d t o t h e b u i l d i n g of a b r o a d d e l t a j u s t o u t s i d e t h e 

m o u t h of O g d e n C a n y o n ; b u t t h i s d e l t a i s e x c e p t i o n a l t o t h e g e n e r a l r u l e 

i n t h a t i t i s s o m e w h a t b e l o w t h e P r o v o h o r i z o n ( G i l b e r t , 1 8 9 0 , p . 1 6 3 ) . 
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ment of these landforms a re erosional, depositional, and dias trophic . 

During the late Pleistocene epoch 19 , 750 square miles of wes tern 

Utah was covered by a pluvial l ake , known as Lake Bonneville . The 

altitude of the Bonneville shore line is about 1, 000 fee t above Great 

Sa lt Lake and about 5,135 fee t above the sea level. According to Gilbert 

(1 890) the eastern shore of the main body followed the s teep base of the 

Wasatch Mountains I where it was modified by t he estua ries of Box Elder 

Creek, Ogden River, and Weber River. Ogden Canyon was occupied by 

a long and narrow strait , communicat ing with a bay several miles broad I 

hemmed in by mountains . Ogden Valley cont ained a bay of Lake Bonne

vi lle and re tains some of the higher shore terraces. The lake te rraces 

thus formed may still be observed at the mouths of Middle and South Fork 

Ogden Rivers and along the southeastern border of the valley . At other 

places the l ake terraces are probabl y concea led by post- Lake Bonneville 

slope wash deposits. 

During the Provo epoch of Lake Bonneville the shore line was 375 

feet lower than the Bonneville ::;;hore line and 625 fee t higher than the 

water of Great Salt Lake . The fall of the lake drained the upper valley 

(Ogden Valley) and l ed to the building of a broad delta just out s ide the 

mouth of Ogden Canyon; but this delta is exceptional to t he general rule 

in that it is somewhat below t he Provo horizon (Gilbert, 1890 I p. 163) . 
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T h e l o w e r p a r t of O g d e n V a l l e y w a s d e g r a d e d d u r i n g t h e P r o v o e p o c h 

of L a k e B o n n e v i l l e . S i n c e t h a t t i m e , t h e s t r e a m s h a v e o p e n e d n a r r o w , 

t e r r a c e d v a l l e y s i n t h e a l l u v i u m of t h e p l a i n . T h e t e r r a c e s a r e g e n e r a l l y 

o n l y a f e w f e e t h i g h , c o m p o s e d of s a n d , s i l t , a n d g r a v e l . 

A l l u v i a l f a n s a r e f o r m e d a t t h e m o u t h s of s m a l l s t r e a m s a s t h e 

h e a v i l y l o a d e d s t r e a m s e m e r g e from h i l l s o r m o u n t a i n s o n t o a l o w l a n d . 

Such f a n s m a y b e o b s e r v e d a t t h e m o u t h s of B r o a d m o u t h C a n y o n , W o l f 

C r e e k , G e e r t s e ' n C a n y o n , S o u t h F o r k O g d e n R i v e r , a n d B a l l y W a t t s C r e e k . 

T h e f a u l t s c a r p s o n t h e e a s t a n d w e s t m a r g i n s of O g d e n V a l l e y a r e 

s o m e w h a t m o d i f i e d b y e r o s i o n . H o w e v e r , a l o n g t h e b a s e of m o u n t a i n 

front w e s t of L i b e r t y , a f a u l t s c a r p c a n b e t r a c e d e a s i l y for s e v e r a l m i l e s . 
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The lowe r part of Ogden Valley was degraded during t he Provo epoch 

of Lake Bonneville . Since that time , the s treams have opened narrow , 

terraced valleys in the alluvium of the plain . The terraces are genera lly 

only a few feet high , composed of sand , silt, and gravel. 

All uvia l fans are fanned a t the mouths of small s treams as the 

heavily loaded streams emerge from hill s or mountains onto a lowland . 

Such fans may be observed at t he mouths of Broadmouth Canyon I Wolf 

Creek, Geertsen Canyon , South Fork Ogden River, and Bally Watts Creek . 

The fault scarps on the e ast and west margi ns of Ogden Valley are 

somewhat modified by erosion . However, a l ong the base of mountain 

front west of Liberty, a fault scarp can be traced easily for several miles . 



CLIMATE 

The c l i m a t e of O g d e n V a l l e y i s t e m p e r a t e a n d s e m i a r i d . The s u m 

mers a r e r e l a t i v e l y s h o r t , a n d t e m p e r a t u r e s a r e m o d e r a t e . The m e a n 

a n n u a l t e m p e r a t u r e i s a b o u t 4 4 ° F w i t h r e c o r d e d e x t r e m e s of 3 5 ° F b e l o w 

z e r o and 1 0 4 ° F a b o v e z e r o . T e m p e r a t u r e s b e l o w z e r o a r e c o m m o n d u r i n g 

a co ld w i n t e r , a l t h o u g h p e r i o d s of s e v e r e l y l o w t e m p e r a t u r e s a r e n o t p r o 

l o n g e d b e c a u s e t h e m o u n t a i n s w a r d off m o s t of t h e i n t e n s e l y c o l d a i r 

m a s s e s . The f r o s t - f r e e g r o w i n g s e a s o n o r d i n a r i l y i n c l u d e s t h e f i v e 

m o n t h s from M a y t h r o u g h S e p t e m b e r . 

W i n d s a r e u s u a l l y l i g h t t o m o d e r a t e , n o r m a l l y r a n g i n g from 7 t o 10 

m i l e s p e r h o u r . The p e r c e n t a g e of s u n s h i n e d u r i n g t h e d a y r a n g e s from 

60 t o 8 0 , and t h e r e l a t i v e h u m i d i t y i s l o w , c o m m o n l y d r o p p i n g b e l o w 30 

p e r c e n t d u r i n g m i d s u m m e r d a y s . The w i n d i n e s s , h i g h p e r c e n t a g e of h o u r s 

of s u n s h i n e , a n d l o w a t m o s p h e r i c h u m i d i t i e s i n t h e s u m m e r t e n d t o p r o 

mote h i g h r a t e s of e v a p o r a t i o n from w a t e r a n d m o i s t l a n d s u r f a c e s a n d 

h igh r a t e s of t r a n s p i r a t i o n from p l a n t s . 

A v e r a g e a n n u a l p r e c i p i t a t i o n a t P i n e v i e w D a m for t h e p e r i o d 1 9 3 5 - 7 0 

w a s a b o u t 2 8 . 4 9 i n c h e s . The o n l y p r e c i p i t a t i o n s t a t i o n w i t h i n t h e O g d e n 

River d r a i n a g e b a s i n i s a t P i n e v i e w D a m , i n O g d e n C a n y o n a b o u t a m i l e 

b e l o w t h e l o w e r e n d of O g d e n V a l l e y . The r e c o r d b e g a n i n J a n u a r y 1 9 3 5 . 

An e a r l i e r r e c o r d a t H u n t s v i l l e i n t h e s o u t h e a s t p a r t of O g d e n V a l l e y 

c o v e r e d 30 y e a r s of t h e p e r i o d 1895 t o 1 9 3 0 , d u r i n g w h i c h t h e a v e r a g e 

a n n u a l p r e c i p i t a t i o n w a s 2 0 . 4 i n c h e s . A b s e n c e of c o r r e s p o n d e n c e b e t w e e n 

CLIMATE 

The climate of Ogden Valley is temperate and semiarid. The sum

mers are relatively short , and temperatures are moderate . The mean 

annua l temperature is about 44° F with re corded extremes of 350 F below 

zero and 104° F above zero . Temperatures below zero are common du ring 

a cold winter I although periods of severe ly l ow temperatures are not pro

longed because the mount ains ward off most of the intensely cold air 

masses. The frost - free growing season ordinarily includes the five 

months from May t hrough September . 

Winds are usually light to moderate , normally ranging from 7 to 10 

miles per hour. The percentage of sunshine during the day ranges from 

60 to 80 I and t he relative humidity is low I commonly dropping below 30 

percent during midsummer days . The Windiness, high percenta ge of hours 

of sunshine, and low atmospheric humidities in the summer tend to pro

mote high rates of evaporation from water and moist l and surfaces and 

high ra tes of transpiration from pl ant s. 

Average annual precipitation at Pine view Dam for the period 1935 - 70 

Was about 28 .49 inches. The only precipitation station within the Ogden 

River drainage basin is at Pineview Dam , in Ogden Canyon about a mile 

below the lower end of Ogden Valley . The record began in January 1935 . 

An earlier record a t Huntsville in the southeast part of Ogden Valley 

Cove red 30 years of the period 1895 to 1930 , during which the average 

annual precipitation was 20.4 inches. Absence of correspondence between 
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t h e r e c o r d s of t h e t w o s t a t i o n s m a y b e e x p l a i n e d b y t h e o r o g r a p h i c i n f l u 

e n c e of t h e W a s a t c h M o u n t a i n s . T h e W a s a t c h M o u n t a i n s g r e a t l y d i s t o r t 

t h e p a t t e r n of p r e c i p i t a t i o n a l o n g t h e p a t h , p r o d u c i n g g r e a t e r p r e c i p i t a t i o n 

w h e r e t h e a i r m a s s e s a r e f o r c e d t o r i s e a n d l e s s p r e c i p i t a t i o n w h e r e t h e 

a i r m a s s e s d r o p d o w n a f t e r p a s s i n g t h e m o u n t a i n s . As a r e s u l t of t h i s 

o r o g r a p h i c i n f l u e n c e , t h e P i n e v i e w D a m s t a t i o n r e c e i v e s c o n s i d e r a b l y 

more p r e c i p i t a t i o n t h a n t h e H u n t s v i l l e s t a t i o n . 

G r a p h s h o w i n g t h e a n n u a l r a t e of p r e c i p i t a t i o n a g a i n s t t i m e i s 

p l o t t e d a s b a r g r a p h , f i g u r e 2 . A n o t h e r t y p e of p l o t , t h e m o v i n g m e a n 

g r a p h , i s a l s o i l l u s t r a t e d b y t h e d a s h e d l i n e o n f i g u r e 2 , i n w h i c h e a c h 

p l o t t e d p o s i t i o n s h o w s t h e m e a n p r e c i p i t a t i o n for t h e t h r e e y e a r s c e n t e r 

ing on t h e y e a r i n d i c a t e d . In s u c h m o v i n g m e a n g r a p h s t h e m i n o r f l u c t u a 

t i o n s a r e s m o o t h e d o u t , m a k i n g i t p o s s i b l e t o p i c k o u t c r i t i c a l l o w p e r i o d s 

and t o s t u d y w e t a n d d r y c l i m a t i c v a r i a t i o n s . F i g u r e 2 s h o w s t h a t t h e 

w e t p e r i o d s w e r e c e n t e r e d a r o u n d t h e y e a r s 1 9 3 7 , 1 9 4 1 , 1 9 4 6 , 1 9 5 6 , a n d 

1964 a n d t h e d r y p e r i o d s w e r e c e n t e r e d a r o u n d t h e y e a r s 1 9 3 9 , 1 9 4 3 , 1 9 5 3 , 

1 9 6 0 , a n d 1 9 6 6 . 

T h e c a u s e of p r e c i p i t a t i o n o t h e r t h a n d e w a n d f r o s t i s a d i a b a t i c -

e x p a n s i o n c o o l i n g t h r o u g h l i f t i n g ( B u t l e r , 1 9 5 7 , p . 8 ) . In O g d e n V a l l e y , 

t h i s l i f t i n g o c c u r s b y m e a n s of o r o g r a p h y . T h e p r e d o m i n a n t w e s t e r l y w i n d s 

b r ing m o i s t u r e - l a d e n m a r i t i m e a i r , a n d t h e W a s a t c h M o u n t a i n s l i e a l m o s t 

P e r p e n d i c u l a r t o t h e i n f l o w i n g w i n d s . The a r e a s of h e a v y p r e c i p i t a t i o n 

a r e p r o d u c e d b y t h e m o u n t a i n s l o p e s a c t i n g a l m o s t a s p e r m a n e n t w a r m 
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the records of the t wo s t ations may be explained by the orographic influ 

ence of the Wasatch Mountains . The Wasatch Mountains greatly distort 

the pattern of precipi t ation along the path I producing greater precipitation 

where t he a ir masses a re forced to ri se and less precipi t a tion where t he 

air masses drop down afte r passing the mount ains . As a res ult of this 

orographic influence, the Pineview Dam station receives considerabl y 

more precipitation than the Hunts ville station. 

Graph showing the annual rate of precipitation against ti me is 

plotted as bar graph , fig ure 2 . Another type of plot, t he moving mean 

graph. is also illustra t ed by the dashed line on figure 2 , in which each 

plotted position shows t he mean precipitation for the three year s center

ing on the year indicated . In such moving mean graphs the mi nor fluctua

tions are smoot hed out . making i t possible to pick out critical low periods 

and to study wet and dry climatic variations . Figure 2 shows that the 

wet period s were centered around the years 1937 . 1941 . 1946 . 1956 . a nd 

1964 and the dry periods were centered around the years 1939, 194 3 , 1953, 

1960, and 1966. 

The cause of precipitation other than dew and fros t is ad iabatic

expansion cooling through lifting (Butle r. 1957. p . 8) . In Ogden Valle y I 

this lifting occurs by means of orography . The predominant wes te rly winds 

bring mOisture-laden maritime air . and the Wasatch Mountains lie almost 

perpendicular t o the inflowing winds. The areas of heavy precipitation 

are produced by the mount a in slopes acting a l mos t as perma nent warm 
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f ron ta l s u r f a c e s u p w h i c h t h e p r e c i p i t a t i o n - p r o d u c i n g a i r m a s s e s a r e 

d r i v e n b y t h e w e s t e r l i e s . B e t w e e n m o u n t a i n r a n g e s p r e c i p i t a t i o n d e 

c r e a s e s s h a r p l y a s t h e a i r m a s s e s d e s c e n d from t h e p e a k s t o t h e v a l l e y . 

This d e s c e n t of t h e a i r m a s s e s a l o n g t h e e a s t e r l y s l o p e s i s k n o w n a s 

s u b s i d e n c e a n d h a s t h e e f f e c t of w a r m i n g t h e a i r m a s s i n a f a s h i o n 

s i m i l a r t o t h e c o o l i n g c a u s e d b y a s c e n t (Bruce a n d C l a r k , 1 9 6 9 , p . 1 3 ) . 

M u c h of t h e r a i n a n d s n o w , t h e r e f o r e , f a l l s o n t h e w i n d w a r d s l o p e s 

r a t h e r t h a n o n t h e l e e w a r d s l o p e s a n d t h e v a l l e y f l o o r . 
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frontal surfaces up which the precipitation-producing air masses are 

driven by the westerlies. Between mountain ranges precipitation de

creases sharply as the air masses descend from the peaks to the valley. 

This descent of the air masses along the easterly slopes is known as 

subsidence and has the effect of warming the air mass in a fashion 

similar to the cooling caused by ascent (Bruce and Clark, 1969, p. 13). 

Much of the rain and snow, therefore, falls on the windward slopes 

rather than on the leeward slopes and the valley floor. 



GEOLOGY 

G e o l o g y i s t h e m a j o r f a c t o r c o n t r o l l i n g t h e o c c u r r e n c e , q u a l i t y , 

and a v a i l a b i l i t y of g r o u n d w a t e r i n O g d e n V a l l e y . The g r o u n d - w a t e r 

r e s e r v o i r c o n s i s t s of u n c o n s o l i d a t e d s e d i m e n t s t h a t h a v e b e e n d e p o s i t e d 

in a l a r g e s t r u c t u r a l l y - c o n t r o l l e d b a s i n of c o n s o l i d a t e d r o c k s . T h e t h i c k 

n e s s of t h e u n c o n s o l i d a t e d r o c k s i s p e r h a p s m o r e t h a n 4 0 0 f e e t . The 

c o n s o l i d a t e d r o c k s of p r e - Q u a t e r n a r y a g e form t h e b o u n d a r i e s of t h e 

g r o u n d - w a t e r b a s i n . T h e u n c o n s o l i d a t e d s e d i m e n t s i n t h e b a s i n c o n t a i n 

t h e g round w a t e r p r e s e n t l y d e v e l o p e d a n d a v a i l a b l e for d e v e l o p m e n t , a n d 

t h e y i n c l u d e m a n y s t r a t a of l o w p e r m e a b i l i t y t h a t c o n f i n e w a t e r i n m o r e 

p e r m e a b l e b e d s , c a u s i n g a r t e s i a n c o n d i t i o n s i n t h e l o w e r p a r t s of t h e 

v a l l e y . 

The l i t h o l o g y of t h e v a r i o u s d e p o s i t s l a r g e l y d e t e r m i n e s t h e a r e a s 

of r e c h a r g e a n d of n a t u r a l d i s c h a r g e of g r o u n d w a t e r . L i t h o l o g y a l s o 

d e t e r m i n e s t h e y i e l d of t h e a q u i f e r s a n d t h e d e p t h t o w h i c h d e v e l o p m e n t 

of g round w a t e r i s p r e s e n t l y f e a s i b l e , a n d i t i s a n i m p o r t a n t d e t e r m i n a n t 

of t h e c h e m i c a l q u a l i t y of g r o u n d w a t e r w i t h i n t h e b a s i n . 

R o c k s a n d T h e i r W a t e r - B e a r i n g P r o p e r t i e s 

The r o c k s i n O g d e n V a l l e y a n d i t s w a t e r s h e d w e r e d i v i d e d i n t o 

t h r e e p r i n c i p a l g r o u p s - c o n s o l i d a t e d r o c k s of p r e - T e r t i a r y a g e , u n c o n 

s o l i d a t e d a n d p o o r l y c o n s o l i d a t e d r o c k s of T e r t i a r y a g e , a n d u n c o n s o l i d a t e d 

r o c k s of Q u a t e r n a r y a g e . 

GEOLOGY 

Geology is the major fac tor controlling the occurrence , quality, 

and availability of ground water in Ogden Valley . The ground - wate r 

reservoir consists of unconsolidated sediments that have been deposi ted 

in a l arge s tructura lly- controlled basin of consolidated rocks. The thick

ness of the unconsolidated rocks is perhaps more t han 400 fee t. The 

consolidat ed rocks of pre-Quate rnary age form the boundaries of t he 

ground -water basin. The unconsolidated sediment s in the basin contain 

the ground water presently deve loped and available for development, and 

they include many strat a of l ow permeability that confine water in more 

permeable beds , causing a rtesian conditions in the lower parts of the 

volley. 

The lithology of the various deposit s l argely determines the areas 

of recharge and of natural discharge of ground wate r. Lithology a l so 

determines the yie ld of t he aquifer s and the depth to which devel opment 

of ground water is presently feasible, a nd i t is an important det ermi nant 

of the chemical quality of ground water within the basin. 

Rocks and Their Water- Beari ng Properties 

The rocks in Ogden Valley and its wate rshed were divided into 

three principal groups - consolidated rocks of pre -Tertiary age , uncon

SOlidated and poorly consolida ted rocks of Te rtiary age , and unconsolidated 

rocks of Quaternary age. 
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R o c k s of p r e - T e r t i a r y Age 

The p r e - T e r t i a r y r o c k s of O g d e n V a l l e y a r e e x p o s e d i n t h e m o u n 

t a i n s s u r r o u n d i n g t h e v a l l e y ( P l a t e 1 ) . T h e s e r o c k s r a n g e i n a g e from 

P r e c a m b r i a n t o l a t e P a l e o z o i c . S e v e r a l m a j o r s t r a t i g r a p h i c g a p s i n t e r r u p t 

t h e s e q u e n c e of t h e e x p o s e d r o c k s . In g e n e r a l , t h e s e g a p s e x c l u d e from 

t h e a r e a t h e O r d o v i c i a n , S i l u r i a n , m u c h of t h e D e v o n i a n , a n d t h e P e r m i a n 

s y s t e m s of t h e P a l e o z o i c e r a . T a b l e 1 i s a g e n e r a l i z e d s t r a t i g r a p h i c 

c o l u m n of a l l t h e r o c k s i n a n d a d j a c e n t t o O g d e n V a l l e y . 

The o l d e s t r o c k s t h a t c r o p o u t i n t h e s u r r o u n d i n g m o u n t a i n s a r e a 

t h i c k s e r i e s of P r e c a m b r i a n m e t a m o r p h i c r o c k s . T h e s e r o c k s c o n s t i t u t e 

par t of t h e e a s t e r n , n o r t h e r n , a n d w e s t e r n b o u n d a r y of t h e g r o u n d - w a t e r 

b a s i n . 

D u r i n g s p r i n g r u n o f f , s o m e w a t e r m a y e n t e r t h e s e r o c k s t h r o u g h 

f r a c t u r e s , j o i n t s , a n d b e d d i n g p l a n e s . A s m a l l p a r t of t h i s w a t e r p r o b a b l y 

m o v e s g r a d u a l l y d o w n w a r d a n d f i n d s i t s w a y i n t o t h e s a n d a n d g r a v e l 

a q u i f e r s a l o n g t h e w e s t e r n m o u n t a i n f ron t w h e r e t h e b e d s d i p t o w a r d t h e 

v a l l e y . 

R o c k s of P a l e o z o i c a g e c r o p o u t a l o n g O g d e n C a n y o n a m i l e w e s t of 

P i n e v i e w D a m , o n b o t h s i d e s of t h e S o u t h F o r k O g d e n R i v e r b e t w e e n 

M a g p i e C a n y o n a n d C o b b l e C r e e k , a n d a b o u t t w o m i l e s s o u t h of M o n a s t e r y 

b e t w e e n B a l l y W a t t s C r e e k a n d S h e e p H e r d C r e e k . T h e o u t c r o p s a l o n g t h e 

South Fork O g d e n R i v e r a r e l a r g e e n o u g h t o r e c e i v e a p p r e c i a b l e r e c h a r g e l a r g e l y 

from s n o w m e l t . P a r t of t h i s r e c h a r g e w a t e r p r o b a b l y p r o v i d e s a b a s e f l o w 
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Rocks of pre- Tertiary Age 

The pre-Tertia ry rocks of Ogden Valley are exposed in t he moun

tains surrounding the valley (Plate 1) . These rocks range in age from 

Precambrian to l ate Paleozoic. Several major stratigraphic gaps int e rrupt 

the s equence of t he exposed rocks . In genera l, these gaps exclude from 

the area the Ordovician , Silurian , much of the Devonian , and t he Permian 

systems of t he Paleozoic era . Table 1 is a generalized stratigraphic 

column of a ll the rocks in and adjacent to Ogden Valley . 

The o ldest rocks that crop out in the surrounding mountains are a 

thick series of Precambrian metamorphic rocks . These rocks consti t ut e 

part of the eastern , northern , and western boundary of the ground - water 

basin. 

During spring runoff , some water may enter these rocks t hrough 

fractures , joints , and bedding planes . A small part of this wa ter probably 

moves gradually downward and finds its way i nto the sand and gravel 

aquifers al ong the wes tern mountain front where the beds d i p toward the 

valley. 

Rocks of Pa leozoi c age crop out al ong Ogden Canyon a mile wes t of 

Pineview Dam , on bot h sides of t he South Fork Ogden River between 

Magpie Canyon and Cobble Creek , and about two miles south of Mona stery 

between Bally Watts Creek and Sheep Herd Creek . The outcrops a long the 

South Fork Ogden River are large e nough to receive appreciable recharge largel y 

from snowmelt. Part of t his recharge water probabl y provides a base fl ow 
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I Thickness, description, distribution, and water-bearing properties of rocks exposed ir. Ogden VaUey and its watershed. 
>3- Coody, 195'/; Fardley, 1944; Eriksson, 1960; Laraway, 1958; Lofgren, 1955; and Veatch, 1907. 

Era 
System or Period Series | 

Formation 
Thickness 

(ft) Description Distribution Water-Bearing Properties 

Quaternary 

Recent Fan graveis, flood-plain gravel, sand, and silt, slope •ash deposits, and land slide deposits. 
best exposures are located along the northern parts of the valley. 

Probably will yield water in moderate quantities Yield ' limited mostly by the thickness of the deposit.-. 

Quaternary 
• fBonneville L w e J Formation Bor.nen ville *5 
^H^mation 

1CM0 

10-100 

Mostly Lacustrine sand and gravel. Poorly to moderately sorted. 
Lacustrine silt. Sorting is excellent. Shows varving. 

Constitutes part of the valley fill below 5,135 ft. 
Local perched water bodies abovn confining layer. Forms the confining bed of the artesian aquifer. Quaternary 

Pleistocene Pre-Lake Bonneville Deposits 
300 Fan gravels. Interfingered lenses of fine-grained sediments within the gravel. Mostiy horizontally bedded. Well sorted. 

Constitutes part of the valley fill. Most wells in the Artesian Park area obtain water from the gravel and sand deposits of the upper parts. 

Ctn
ozo

ic 

Tertiary 

Upper Upper Pliocene(T) 
Fanjilomerate 

300-800 Unconsolidated, poorly sorted boulder fargK-n.-rate. Qu.-rt-zitic boulders of Precambrian and Cambrian age are predominant. Weathers to surfaces of botddery soil. 

Forms low ridges. Crops out northeast and south of Ogden Valley. 
It has a relatively low permeability, will not receive much rechants. 

Ctn
ozo

ic 

Tertiary 

Lower Oligocene Norwood Tuff 400-800 Light-colored to white tuff. Well-stratified and lithified. Persistent bedding suggests fluviatile-iacusmne deposition. Lenses of volcanic conglomerate not uncommon. Weathers to white rolling hills. Permeamlity is low. 

Forms a ridge between Ogden and Morgan Valleys. Constitutes a major part of the eastern, western, and southern boundary of Ogdsn Valley. „ 

Acts as an underlying confining belt to hold water in the valley fill. Supplies water of good quality to hawtins spring. Yield unknown. 

Ctn
ozo

ic 

Tertiary 

Lowci <?) Eocene Knight Formation 

j 

Coarse, red, cliff-making con- i Constitutes a small part of glomerate. Well-rounded j the southeastern valley boulders, ch«riy Precambnan boundary. and Paleozoic quarliite, ! embedded in fine-grained red | matrix. Crude, massive f bidding, with widespread j uniformity. 

Yields water of unknown qua.-tities to several springs. Supplies utter ol good quality to Ben.-iett spruig. 

Pale
ozo

ic 

Mississippian 

Brazer Formation 

Humbcg Forma-tioa 

Descret Limestone 
Madison Limestone 

Unconformity 
_ | Beirdneau g.S Member 

m | Hyrum U Member 

1,100 

800 

175 
675 

Meuium gray, finely crystalline Imvsrone, tan to red sandstone, asid purpie to olive •bale. 
Light gray, i hits-beddsd, highly jointed quartzites and dark gray to black, thin-bedded, finely crystalline da-omits. 
Thin-bedded, slightly argillaceous. Claris biuc iimctone. 
Gray, coarsely erystaiUne, massive dolomite in upper parts, thin-bedded, gray, medium-crystalline limestone in lower. Fossils are common. / 

• • 

Crops cut principally near head of Ogden Canyon, Small outcrops located 1.5 mile > sot;th of Monastery. 

Small outcrops not know to be 'vale: biaruie in the area. Because of the ecoerapnic position of the outcrops, not practical for ground-water exploration. 

Pale
ozo

ic Devonian 

Brazer Formation 

Humbcg Forma-tioa 

Descret Limestone 
Madison Limestone 

Unconformity 
_ | Beirdneau g.S Member 

m | Hyrum U Member 
UOO 

Buff-weathering sandstones, j Intercalated with dolomite j ana limestone a; the bottom, j Crops out only in Ogden j Canyon. Black dolomite and limestone. Fossils are abundant, j 

1 

Probably will yield some water. O-lcfcp areas of both members are not large enough for yields of large quantities. Pale
ozo

ic 

Cambrian 

Upper Cambrian 

Middle , Cambrian 

WWUW/WAIVWWWI 
Lower Cambrian(7) 

Upper Cambrian undivided 

Blacksmith Formation 
Ophir Shale 

Langstop v. Formation 
Unconformity 

| Biigham j Quartzite 

1,300 

700 
200 

400 

U00 

Basal unit is a dark limestone,"*' banded with mudstone and beds of oolitic and pisolitic limestone. Da;k gray and crystalline dolomite member. Tan to olive shales inter-bedded with carbonate units. 
Medium to dark gray Hme-stonc, commonly oolitic. 
Brown to olive green upper and lower shale members, ami the middle limestone member-Basal, black arenaceous dolomite, gray limestone, and green shale. Shale member contains fossils. 

i Butt, yellow, and psn'c quartz ite. 

Small exposures along the > South Fork Ogden River. 

Crops out prir.iipafly tear mouth of South Fork Ogden River. 

Outcrops arc large enough to receive appreciable recharjre. Onlv one spnn̂  issue-; from Brigbar.i Quartzite and its yield is not known. The outcrops are not in a favorable geographic position to supply water to Ogden Valley. 

Precambrian Undifferentiated 
7,000 

3,000 

h~—— ' •'•• | Predominantly purplish and rusty-weathering quarteitc sandstones, 
AiKosites and pnyllites inter-bedded with gray to green io purple quartzites. , _ 

Crops out in the mountain mass east, north, and west of Ogden Valley. 
May contain some water within die fissures, joints, aid other openings and' may recharge grou rid-Water aquifers along the western mountain front. 
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for S o u t h Fork O g d e n R i v e r a n d p a r t m a y g r a d u a l l y m o v e d o w n w a r d a n d 

form s m a l l a q u i f e r s a t t h e s u b s u r f a c e . O n l y o n e s p r i n g i s s u e s from 

Brigham Q u a r t z i t e b u t i t s y i e l d i s n o t k n o w n . 

R o c k s of T e r t i a r y Age 

M u c h of t h e e a s t e r n , w e s t e r n , a n d s o u t h e r n b o u n d a r y of O g d e n 

Va l l ey c o n s i s t s of r o c k s of T e r t i a r y a g e . T h e s e r o c k s i n c l u d e Kn igh t 

F o r m a t i o n , N o r w o o d Tuff, a n d u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e a n d r a n g e 

in a g e from e a r l y ( ? ) E o c e n e t o l a t e P l i o c e n e , ? ) . M i o c e n e r o c k s a r e 

m i s s i n g . 

O v e r l y i n g t h e s t e e p l y d i p p i n g P a l e o z o i c s e r i e s e a s t of O g d e n V a l l e y , 

h o r i z o n t a l l y b e d d e d c o n g l o m e r a t e s d o m i n a t e t h e l a n d s c a p e . T h e s e c o n 

g l o m e r a t e s w e r e n a m e d Kn igh t F o r m a t i o n b y V e a t c h (1907) for e x p o s u r e s 

n e a r Knight S t a t i o n , W y o m i n g . T h i s 1 , 2 0 0 - f o o t - t h i c k f o r m a t i o n c o n s i s t s 

of w e l l - r o u n d e d q u a r t z i t e b o u l d e r s e m b e d d e d w i t h i n a m a t r i x of f i n e 

g r a i n e d r e d s e d i m e n t s . T h e l o g of t h e w e l l , ( A - 6 - 1 ) 23 c a a , 

(f ig. 3) i n d i c a t e t h a t t h e f o r m a t i o n c o n s i s t s of a l t e r n a t i n g l a y e r s of s a n d 

s t o n e , c o n g l o m e r a t e , a n d s i l t s t o n e o r s h a l e . C o o d y ( 1 9 5 7 , p . 29) r e p o r t s 

t h a t t h e c o n g l o m e r a t e c o n t a i n s b o u l d e r s a s m u c h a s 8 f e e t i n d i a m e t e r . 

The f o r m a t i o n i s g e n e r a l l y l i g h t l y t o f i r m l y c e m e n t e d a n d t h e b o u l d e r s 

a re e a s i l y r e m o v e d from t h e m a t r i x . A l o o s e b o u l d e r y s u r f a c e i s e v e r y 

w h e r e p r e s e n t a n d t h e f o r m a t i o n i s g e n e r a l l y c o v e r e d b y a t h i n a n d p e r 

m e a b l e b l a n k e t of r e d s o i l . B e c a u s e of i t s s o i l c o v e r a n d e x t e n s i v e o u t 

c r o p s , t h e f o r m a t i o n m a y r e c e i v e a p p r e c i a b l e r e c h a r g e . The Kn igh t 
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for South Fork Ogden River and part may gradually move downward and 

form s mall aquifers at the subsurface . Onl y one spring issues from 

Brigham Quart zite but its yield is not known . 

Rocks of Terti ary Age 

Muc h of t he eastern , weste rn , and southern boundary of Ogden 

Valley consi s t s of rocks of Tert iary age . These rocks incl ude Knight 

Formation, Norwood Tuff, and upper Pliocene (?) Fangl omera te and ra nge 

in age from early(?) Eocene to la t e Pliocene{?) . Miocene rocks are 

miss i ng. 

Overlying the s t eeply dipping Paleozoic series east of Ogden Valley , 

horizontally bedded conglomerates dominate the landscape . These con

glomerates were named Knight For mation by Veatch (1907) for exposures 

near Knight St at ion , Wyoming . This 1 , 200- foot - thick {ormation consist s 

of well-rounded quartzite boulders embedded withi n a matrix of fine 

grained red sediment s . The log of t he well , (A- 6-1 ) 23 caa , 

(fig. 3) indicat e that t he format ion consi s t s of alternating l ayers of sand

atone, congl omerate , a nd s ilts tone or shal e . Coody (195 7, p . 29) reports 

that the conglomerate cont ains boulders as much as 8 fee t in di amete r . 

The fonn ation is genera lly lightly to fi rmly cemented and t he boulders 

are easily removed from t he ma trix . A loose bouldery surface is every

Where present and t he format ion i s gene ra lly covered by a t hin and per

meable bla nke t of red soil. Because of its soil cover and extensive out

crops, the forma tion ma y recei ve appreciable recharge . The Knight 
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F o r m a t i o n y i e l d s w a t e r of u n k n o w n q u a n t i t i e s t o s e v e r a l s p r i n g s b u t o n e 

s p r i n g / B e n n e t t s p r i n g , d i s c h a r g e s a b o u t 8 6 0 a c r e - f e e t of w a t e r a n n u a l l y . 

The q u a l i t y of t h i s w a t e r i s c o n s i d e r e d t o b e g o o d ( s e e t a b l e 1 6 ) . 

The N o r w o o d Tuff c o m p o s e s t h e e n t i r e m a s s of t h e l o w h i l l s s e p a r a t 

ing O g d e n V a l l e y from M o r g a n V a l l e y ( l o c a t e d 7 m i l e s s o u t h of O g d e n 

V a l l e y ) . I t c o n s i s t s of a s e q u e n c e of d e f o r m e d b e d s c h i e f l y of v o l c a n i c 

d e t r i t u s , and i s c o n s i d e r a b l y y o u n g e r t h a n t h e K n i g h t F o r m a t i o n ( L o f g r e n , 

1 9 5 5 , p . 7 5 ) . The s a m e u n i t a l s o d e f i n e s t h e n o r t h e a s t e r n a n d p a r t s of t h e 

w e s t e r n b o u n d a r y of O g d e n V a l l e y . T h e tuff w a s n a m e d b y E a r d l e y (1944) 

for Norwood C a n y o n i n M o r g a n V a l l e y , w h e r e i t i s w e l l e x p o s e d . T h e 

Norwood Tuff i s a w e l l s t r a t i f i e d a n d w e l l - t o - p o o r l y i n d u r a t e d l i g h t - c o l o r e d 

tuff, w h i c h c o n s i s t s of i n t e r b e d d e d l a y e r s of tu f f , s a n d s t o n e , a n d v o l c a n i c 

a g g l o m e r a t e ( f i g . 3 ) . I t p r o b a b l y c o n s t i t u t e s t h e l a r g e s t p a r t of t h e b e d 

rock of O g d e n V a l l e y . I t h a s l o w p e r m e a b i l i t y a n d t h u s i t p r o b a b l y a c t s a s 

an u n d e r l y i n g c o n f i n i n g b e d t o h o l d w a t e r i n t h e v a l l e y f i l l . H a w k i n s 

Spr ings i s s u e from t h e p o r o u s b e d s of t h e f o r m a t i o n a n d y i e l d w a t e r of g o o d 

q u a l i t y . 

The u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e w a s r e c o g n i z e d i n t h e M o r g a n 

a r e a b y E g b e r t (1954) a n d S c h i c k ( 1 9 5 5 ) , a n d w a s a l s o r e c o g n i z e d i n t h e 

v i c i n i t y of H u n t s v i l l e b y L o f g r e n ( 1 9 5 5 ) . T h i s f o r m a t i o n c r o p s o u t i n t h e 

n o r t h e r n and s o u t h e r n p a r t of O g d e n V a l l e y . I t i s u n c o n s o l i d a t e d a n d 

u n s o r t e d t h r o u g h o u t i t s o b s e r v e d t h i c k n e s s . Q u a r t z i t i c b o u l d e r s of P r e -
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Formation yie lds water of unknown quantities to severa l springs but one 

spring I Bennett spr ing , discharges about 860 acre-feet of water annually. 

The quality of t his water is considered to be good (see table 16). 

The Norwood Tuff composes the entire mass of the low hills separat

ing Ogden Valley from Morgan Valley (located 7 miles south of Ogden 

Valley) . It consists of a sequence of deformed beds chiefly of volcanic 

detritus, and is considerably younger t han t he Knight Format ion (Lofgren , 

1955 I p. 75). The same unit also defines the northeastern a nd parts of the 

western boundary of Ogden Valley . The tuff was named by Eard ley (1944) 

for NOr'\IVood Canyon in Morgan Valley, where it is well exposed . The 

Norwood Tuff 1s a well stratified and well-to - poorly indurated light- colored 

tuff, which consist s of interbedded layers of tuff, sandstone, and volcanic 

agglomerate (fig . 3) . It probably constitutes the largest part of the bed

rock of Ogden Valley. It has low permeability and thus it probably acts as 

an underlying confining bed t o hold water in the valley fill . Hawkins 

Springs issue from the porous beds of the formation and yield water of good 

quality. 

The upper Pliocene(?) Fanglomerate was recognized in t he Morgan 

area by Egbert (1954) and Schick (1955) , and was also recognized in the 

ViCinity of Huntsville by Lofgren (1955) . This formation crops out in t he 

northern and southern part of Ogden Valley . It is unconsolidated and 

unsorted throughout its observed thickness . Quartzitic boulders of Pre-
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c a m b r i a n a n d C a m b r i a n a g e p r e d o m i n a t e . T h e f o r m a t i o n h a s a r e l a t i v e l y 

l o w p e r m e a b i l i t y t h e r e f o r e , i t w i l l n o t r e c e i v e . m u c h r e c h a r g e . 

R o c k s of Q u a t e r n a r y Age 

The Q u a t e r n a r y r o c k s i n c l u d e t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e 

P l e i s t o c e n e a n d R e c e n t e p o c h s . T h e P l e i s t o c e n e s e d i m e n t s c o n s i s t of 

t h e p r e - L a k e B o n n e v i l l e a l l u v i a l g r a v e l s a n d s a n d s a n d L a k e B o n n e v i l l e 

g r a v e l s , s a n d s , s i l t s , a n d c l a y s . All t h e s e s e d i m e n t s w e r e d e r i v e d 

from t h e s u r r o u n d i n g w a t e r s h e d a n d d e p o s i t e d w i t h i n t h e v a l l e y t r o u g h . 

The R e c e n t d e p o s i t s a r e f a n g r a v e l s , f l o o d - p l a i n g r a v e l , s a n d , a n d s i l t , 

s l o p e w a s h d e p o s i t s , a n d l a n d s l i d e d e p o s i t s t h a t h a v e m o v e d d o w n s l o p e 

in to t h e v a l l e y t r o u g h from t h e s u r r o u n d i n g m o u n t a i n s . F r o m t h e a v a i l 

ab l e w e l l l o g s i t i s e s t i m a t e d t h a t t h e s e s e d i m e n t s a r e m o r e t h a n 4 0 0 f e e t 

t h i c k . 

The a c c u m u l a t i o n of m o r e t h a n 300 f e e t of t h e s e s e d i m e n t s b e l o w 

t h e b e d r o c k o u t l e t of t h e v a l l e y i n d i c a t e s t h a t t h e s e s e d i m e n t s w e r e 

d e p o s i t e d w i t h i n a g r a b e n . O g d e n V a l l e y i s s i m i l a r i n m a n y r e s p e c t s t o 

o the r s t r u c t u r a l " b a c k v a l l e y s " e a s t of t h e W a s a t c h F r o n t . E a r d l e y (1955) 

s u g g e s t e d l a r g e - s c a l e b l o c k f a u l t i n g i n M o r g a n a n d C a c h e V a l l e y s . T h i s 

fau l t ing s t a r t e d i n l a t e P l i o c e n e t i m e , a n d t h e d o w n t h r o w n b l o c k s r e m a i n e d 

t he l o c a l e of s e d i m e n t a t i o n a l l d u r i n g t h e P l e i s t o c e n e a n d e v e n t o t h e 

p r e s e n t . The s a m e b l o c k f a u l t i n g p r o b a b l y c r e a t e d t h e g r a b e n i n O g d e n 

Val ley i n w h i c h m o r e t h a n 4 0 0 f e e t of Q u a t e r n a r y s e d i m e n t s w e r e d e p o s i t e d . 
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catnbrian and Cambrian age predominate. The formati on has a relatively 

lOW permea bility therefore, it will not r6cei ve much recharge. 

Rocks of Quaternary Age 

The Q uaternary rocks include the unconsolidated sediments of the 

Pleistocene and Recent epochs. The Pleistocene sediments consist of 

the pre-La ke Bonneville alluvial gravels and sands and Lake Bonneville 

gravels, s6:nds . silts, and clays. All these sediments were derived 

from the surrounding watershed and deposited within the valley trough. 

The Recent deposit s are fan gravels , flood-plain gravel, sand, and s ilt, 

elope wash depoSits I and l andslide deposits that have moved downslope 

into the valley trough from the surrounding mountains . From the avail 

able well l ogs it is estimated that t hese sediments a re more than 400 feet 

thick. 

The clccumulation of more than 300 feet of these sediments below 

the bedrock: outle t of the valley indicates that these sediments were 

depoSited within a graben . Ogden Valley is similar in many respects to 

other structura l "back valleys" east of the Wasat ch Front. Eardley (1955) 

luggested large-scale block faulting in Morgan and Cache Valleys . This 

faulting started in l ate Pliocene time, and the downthrown blocks remained 

the locale of sedimentation a ll during the Pleistocene and even to the 

present. The same block faulting probably created the graben in Ogden 

Valley in which more t han 400 fee t of Quaternary sediments were deposited. 
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The e v e n t s t h a t r e s u l t e d i n t h e f i l l i n g of t h e l o w e r p a r t s of t h e f a u l t 

t rough a r e n o t k n o w n i n d e t a i l . I t i s , h o w e v e r , r e a s o n a b l e t o a s s u m e t h a t 

dur ing t h e d r y p e r i o d s a l l u v i u m w a s d e p o s i t e d b y s t r e a m s e n t e r i n g t h e 

v a l l e y and d u r i n g t h e w e t p e r i o d s t h e v a l l e y p r o b a b l y c o n t a i n e d a p r e -

Lake B o n n e v i l l e P l e i s t o c e n e L a k e . D u r i n g t h e l a t e P l e i s t o c e n e e p o c h a 

p luv ia l l a k e , c o m m o n l y k n o w n a s L a k e B o n n e v i l l e , w a s f o r m e d i n G r e a t 

Salt Lake V a l l e y . An a rm of L a k e B o n n e v i l l e e x t e n d e d i n t o O g d e n V a l l e y , 

and t h e d e p o s i t s l a i d d o w n i n t h a t a rm form m u c h of t h e u p p e r 100 f e e t o r 

more of t h e v a l l e y f i l l . 

P r e - L a k e B o n n e v i l l e D e p o s i t s ( P l e i s t o c e n e ) 

P r e - L a k e B o n n e v i l l e d e p o s i t s i n c l u d e f a n g r a v e l s a n d s t r e a m - l a i d 

g r a v e l s , s a n d , s i l t , a n d c l a y . In t h e f o o t h i l l s a l o n g t h e e a s t s i d e of t h e 

v a l l e y a n a l l u v i a l f a n d e p o s i t e d a t t h e m o u t h of G e e r t s e n C r e e k c o n s i s t s 

of b o u l d e r s , p e b b l e s , a n d l o c a l l y s a n d . B e d d i n g i s g e n e r a l l y w e a k t o 

o b s c u r e , s o r t i n g f a i r t o v e r y p o o r , a n d t h e g r a v e l a n g u l a r t o s u b r o u n d e d . 

The fan g r a v e l i s o b v i o u s l y t h e r e s u l t of d e p o s i t i o n b y a s t r e a m s u b j e c t t o 

h e a v y f l o o d s . S o m e of t h e d e p o s i t s s h o w b e t t e r b e d d i n g a n d t h u s s u g g e s t 

d e p o s i t i o n b y n o n f l o o d i n g s t r e a m s . T h e f a n i s o l d e r t h a n L a k e B o n n e v i l l e 

for t h e h i g h - w a t e r m a r k of t h e l a k e i s i m p r e s s e d o n i t , a n d t h e l a k e 

d e p o s i t s o v e r l a p t h e f a n . 

The g r a v e l , s a n d , s i l t , a n d c l a y o b s e r v e d n o r t h of L i b e r t y w e r e 

Probab ly d e p o s i t e d b y N o r t h F o r k O g d e n R i v e r p r i o r t o t h e i n v a s i o n of 
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The events that resulted in the filling of the lower parts of the fault 

trOUgh are not known in detail. It is , however, reasonable to assume that 

during t he dry periods a lluvium was deposited by streams entering t he 

valley and during the wet periods the valley probably contained a pre 

Lake Bonneville Pleistocene Lake . During the late Pleistocene epoch a 

pluvial l ake , commonly known as Lake Bonneville , was formed in Great 

Salt Lake Valley. An arm of Lake Bonneville extended into Ogden Valley, 

and the deposits l a id down in that arm form much of the upper 100 fee t or 

more of t he valley fiJ I. 

Pre-Lake Bonneville Deposits (Pl eistocene) 

Pre-Lake Bonneville deposits include fan gravels and stream-laid 

gravels, sand , silt , and c lay . In the foothills along the east side of the 

valley an alluvial fan deposited at the mouth of Geertsen Creek consists 

of boulders . pebbles, and locally sand. Bedding is generally weak to 

obscure . sorting fai r to very poor . and tre gravel angular t o subrounded . 

The fan gravel is obviously the result of deposition by a stream subject t o 

heavy floods . Some of t he deposits show better bedding and thus suggest 

deposition by nonflooding streams . The fan is older than Lake Bonneville 

for the high-wate r mark of the lake is impressed on it. and the lake 

deposits overlap the fan. 

The gravel. sand, silt. and clay observed north of Uberty were 

JII'obably deposited by North Fork Ogden River prior to the invasion of 
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Ogden V a l l e y b y L a k e B o n n e v i l l e . T h e g r a v e l s a r e h o r i z o n t a l l y b e d d e d a n d 

c o n s i s t of a m i x t u r e of b o u l d e r s , c o b b l e s , p e b b l e s , g r a n u l e s , a n d m a t e r 

i a l s of s a n d a n d s i l t s i z e . T h e p e b b l e s a r e g e n e r a l l y s u b r o u n d e d t o 

r o u n d e d a n d t h e c o a r s e r c o m p o n e n t s a r e m o s t l y s u b a n g u l a r . C u r v e n o . 2 

in f igure 4 r e p r e s e n t s t h e g r a i n - s i z e a c c u m u l a t i o n c u r v e of a g r a v e l 

s a m p l e c o l l e c t e d from i f m i l e n o r t h of L i b e r t y . T h e r e s u l t s of m e c h a n i c a l 

a n a l y s e s i n d i c a t e t h a t t h e s e d i m e n t c o n s i s t s of 3 5 % g r a v e l , 28% s a n d , 

1 9 . 5 % s i l t , a n d 1 7 . 5 % c l a y . S a m p l e n o . 3 i n f i g u r e 4 w a s c o l l e c t e d 

3 /4 m i l e e a s t of E d e n . T h e h a n d a u g e r f i r s t p e n e t r a t e d a 3 - f o o t - t h i c k 

b l u i s h c l a y l a y e r a n d t h e n a s a t u r a t e d g r a v e l s e q u e n c e . T h e c l a y 

l a y e r p r o b a b l y b e l o n g s t o t h e L a k e B o n n e v i l l e g r o u p a n d t h e g r a v e l i s 

p r o b a b l y p r e - L a k e B o n n e v i l l e . T h e m e c h a n i c a l a n a l y s e s of t h e g r a v e l 

s a m p l e o b t a i n e d b e t w e e n t h e d e p t h s of 3 a n d 5 f e e t i n d i c a t e t h a t t h e 

s a m p l e c o n s i s t s of 4 3 . 6 % g r a v e l , 3 4 . 4 % s a n d , 1 1 . 6 % s i l t , a n d 1 0 . 4 % 

c l a y . 

P l e i s t o c e n e p r e - L a k e B o n n e v i l l e d e p o s i t s u n d e r O g d e n V a l l e y a r e 

s e v e r a l h u n d r e d f e e t t h i c k . T h e s e d e p o s i t s h a v e b e e n p e n e t r a t e d b y 

s e v e r a l d e e p w e l l s . F rom t h e l o g s of w e l l s i t i s i n f e r r e d t h a t t h e t o p of 

t he p r e - L a k e B o n n e v i l l e d e p o s i t s i s c o m m o n l y from 70 t o 150 f e e t b e l o w 

the l and s u r f a c e . The l o g of w e l l , ( A - 6 - 1 ) 14 b b a - 1 , i n f i g u r e 5 , i n d i 

c a t e s t h a t t h e t o p of p r e - L a k e B o n n e v i l l e d e p o s i t s i s a b o u t 100 f e e t b e l o w 

the s u r f a c e a n d t h a t t h e i r t h i c k n e s s i s a b o u t 3 2 0 f e e t . T h e w e l l a l s o 

P e n e t r a t e s a t h i c k c l a y d e p o s i t w h i c h r e p r e s e n t s t h e A l p i n e F o r m a t i o n . 
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Ogden Valley by Lake Bonneville . The gravels are hori zontally bedded and 

consist of a mixture of boulders , cobbles , pebbles , granules , and mater

ials of sand a nd silt size . The pebbles are generally subrounded to 

rounded a nd the coarser components are mostly subangula r. Curve no . 2 

in f1gure 4 represent s the grain- size accumulation curve of a gravel 

sample collected from 1 t mile north of Liberty . The results of mechanical 

analyses indicate t hat the sediment consists of 35% gravel, 28% sand I 

19.5% silt, a nd 17. 5% c lay. Sample no . 3 i n figure 4 was collected 

3/4 mile east of Eden. The hand auger first penetrated a 3- foot-thic k 

bluish clay layer and then a saturated gravel sequence . The clay 

layer probably belongs to the Lake Bonneville group and the gravel is 

probably pre - Lake Bonneville. The mechanical analyses of the gravel 

sample obtained between t he depths of 3 and 5 fee t i ndicate that the 

sample consists of 43 . 6% gravel, 34 .4% sand, 11.6% silt , and 10.4% 

clay. 

Pleistoce ne pre -Lake Bonneville deposits unde r Ogden Valley are 

leveral hundred feet t hick. These deposits have been penetrated by 

leveral dee p wells. From the logs of wells it is inferred that the top of 

the pre-Lake Bonneville deposits is commonly from 70 t o 150 feet below 

the land surface. The log o{well, (A- 6 - 1) 14 bba- l, in figure 5, indi

cates that the top of pre - Lake Bonneville deposits is about 100 feet below 

the Surface and that their thickness is about 320 feet . The well also 

penetrates a thick cli3Y deposit which represent s the Al pine Formation . 
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A c l e a n w e l l - s o r t e d g r a v e l m a r k s t h e t o p of t h e p r e - L a k e B o n n e v i l l e 

d e p o s i t s / w h i c h c o n s t i t u t e t h e p r i n c i p a l a r t e s i a n a q u i f e r i n t h e l o w e r 

p a r t s of O g d e n V a l l e y . M o s t w e l l s i n t h e A r t e s i a n P a r k a r e a o b t a i n w a t e r 

from t h e u p p e r m o s t p r e - L a k e B o n n e v i l l e g r a v e l , for w h i c h t h e o v e r l y i n g 

Alpine F o r m a t i o n f o r m s t h e c o n f i n i n g l a y e r . 

Some i n t e r f i n g e r e d l e n s e s of f i n e - g r a i n e d s e d i m e n t s w i t h i n t h e 

g r a v e l a r e h o r i z o n t a l l y b e d d e d a n d w e l l s o r t e d , a n d s u g g e s t l a c u s t r i n e 

s e d i m e n t a t i o n . A l t h o u g h s e v e r a l of t h e s e l e n s e s of s i l t a n d c l a y form 

conf in ing b e d s w i t h i n t h e g r a v e l , t h e s e l e n s e s a r e n o t of w i d e e x t e n t , a n d 

t h e e n t i r e s y s t e m b e h a v e s h y d r a u l i c a l l y a s a s i n g l e a q u i f e r ( L o f g r e n , 

1 9 5 5 , p . 8 0 ) . 

Lake B o n n e v i l l e D e p o s i t s 

L a k e B o n n e v i l l e , t h e l a s t of t h e g r e a t P l e i s t o c e n e l a k e s t h a t f l o o d e d 

Ogden V a l l e y , c o v e r e d a l m o s t 2 0 , 0 0 0 s q u a r e m i l e s i n w e s t e r n U t a h a n d 

had a m a x i m u m d e p t h of a b o u t 1 , 0 0 0 f e e t . T h e d e p o s i t s t h a t w e r e l a i d 

down in L a k e B o n n e v i l l e w e r e d i v i d e d i n t o t h r e e f o r m a t i o n s b y H u n t ( 1 9 5 3 , 

P . 1 7 ) , e a c h of w h i c h r e p r e s e n t s a d i f f e r e n t s t a g e i n t h e h i s t o r y of t h e 

old l a k e . T h e s e a r e t h e A l p i n e , B o n n e v i l l e , a n d P r o v o F o r m a t i o n s , of t h e 

Lake B o n n e v i l l e G r o u p , a n d t h e y c o r r e s p o n d r e s p e c t i v e l y t o w h a t G i l b e r t 

(1890) r e f e r r e d t o a s t h e I n t e r m e d i a t e , B o n n e v i l l e , a n d P r o v o s t a g e s of 

t h e l a k e . Around G r e a t S a l t L a k e , G i l b e r t r e c o g n i z e d a f o u r t h s t a g e t h a t 

h e n a m e d t h e S t a n s b u r y . T h i s i s t h e y o u n g e s t s t a g e a n d r e p r e s e n t s a 
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A clean well-sorted gravel marks the top of the pre - Lake Bonneville 

deposits , which constitute the principal artesian aquifer in the lower 

parts of Ogden Valley . Most wells in the Artesian Park area obtain water 

from the uppermost pre -Lake Bonneville gravel, for which the overlying 

Alpine Formation forms the confining l ayer . 

Some int erfingered lenses of fine-grained sediments within the 

gravel are hori zontally bedded and well sorted , and suggest l acustrine 

sedimentation . Although several of these lenses of silt and clay form 

confining beds wit hin the gravel , these lenses a re not of wide extent, and 

the enti re system behaves hydraulically as a single aquifer (Lofgren , 

1955, p . 80) . 

Lake Bonneville Deposits 

Lake Bonnevi lle, the last of the great Pleistocene lakes that flooded 

Ogden Valley, covered almost 20 , 000 square miles in western Utah and 

had a maximum depth of about 1,000 feet. The depOSits tha t were l aid 

down in Lake Bonnevil!e were divided into three formations by Hunt (1953, 

P. 17), each of which represent s a different s t age in the history of the 

old lake . These are the Alpine , Bonneville , and Provo Formations , of the 

lake BonneVille Group, and they correspond respectively to what Gilbert 

(1890) referred t o as the Int ermediate , Bonneville, and Provo stages of 

the lake. Around Great Salt Lake , Gilbert recognized a fourth stage that 

he named the Stansbury . This is the youngest stage and re presents a 
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l ake l e v e l l o w e r t h a n t h e o t h e r t h r e e . T h e d e p o s i t s of P r o v o a n d S t a n s -

bury s t a g e s w e r e d e p o s i t e d o n l y a t e l e v a t i o n s b e l o w t h e l o w e s t p o i n t i n 

Ogden V a l l e y a n d h e n c e d o n o t o c c u r i n t h e r e . 

Alpine F o r m a t i o n . O l d e s t of t h e L a k e B o n n e v i l l e G r o u p i s t h e A l p i n e 

F o r m a t i o n , w h i c h w a s d e p o s i t e d w h i l e t h e l a k e w a s a t t h e 5 , 1 0 0 - f o o t 

l e v e l . T y p i c a l l y , t h e A l p i n e F o r m a t i o n c o n t a i n s a h i g h p r o p o r t i o n of f i n e -

t e x t u r e d s e d i m e n t s , m o s t l y s i l t . S o r t i n g i s e x c e l l e n t ; t h e b e d d i n g i s v e r y 

d i s t i n c t and i n t h e f i n e r - g r a i n e d s e d i m e n t s i n d i v i d u a l b e d s c o m m o n l y a r e 

on ly a f r a c t i o n of a n i n c h t h i c k . 

In t h e i n t e r i o r of t h e v a l l e y t h e f o r m a t i o n t h i c k e n s w e s t w a r d from 

about 5 t o 10 f e e t t o a b o u t 100 f e e t . T h e s i l t a n d c l a y m e m b e r of t h e 

Alpine F o r m a t i o n i s of g r e a t i m p o r t a n c e t o t h e g r o u n d w a t e r i n O g d e n 

V a l l e y , b e c a u s e i t i s t h e c o n f i n i n g b e d t h a t p r o d u c e s t h e a r t e s i a n c o n d i 

t i o n . The m e m b e r i s t h i n l y a n d e v e n l y b e d d e d . I n d i v i d u a l b e d s r a n g e 

from 1/8 t o 2 i n c h e s i n t h i c k n e s s a n d p r i n c i p a l l y c o n s i s t of s i l t a n d c l a y 

wi th s p a r s e s a n d a n d f i n e g r a v e l i n a l t e r n a t i n g l a y e r s . 

In p l a c e s t h e r e a r e t h e l a m i n a t i o n s t h a t a r e t h i n e n o u g h t o b e s u g 

g e s t i v e of v a r v e s . T h e v a r v e s c o n s i s t of a l t e r n a t i n g t h i n l a y e r s of d e n s e , 

s t i c k y , p u t t y l i k e c l a y a n d s i l t , u s u a l l y g r a y i s h b l u e a n d b r o w n . "An 

a p p r o x i m a t e c o u n t of t h e v a r v e s i n d i c a t e s t h a t a b o u t 25 , 0 0 0 y e a r s i s 

r e p r e s e n t e d b y t h e t o t a l t h i c k n e s s of t h e c l a y b e d " ( L e g g e t t e a n d T a y l o r , 

1 9 3 ? , P . 1 1 0 ) . L e g g e t t e a n d T a y l o r ( 1 9 3 7 , p . 120) a l s o r e p o r t e d t h a t t h e 
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lake level lower than the o ther three. The deposits of Provo and Stans

bUrY stages were deposited only at elevations below the lowest point in 

Ogden Valley and hence do not occur in there . 

6!pine Formation . Oldest of the Lake Bonneville Group is the Alpine 

Fonnation . which was deposited while the l ake was at the 5, 100-foot 

level. Typically, the Alpine Formation contains a high proportion of fine

textured sediments, mostly s ilt. Sorting is excellent; the bedding is very 

distinct and in the finer-g rained sediments individual beds commonly are 

only a fraction of an inch thick . 

In the interior of the valley the formation thickens wes tward from 

about 5 to 10 feet to about 100 feet. The silt and clay member of the 

Alpine Formation is of great importance to the ground water in Ogden 

Valley, because it is the confining bed t hat produces the artesian condi 

tion. The member is thinly and evenly bedded. Individual beds range 

from l is to 2 inches in thickness and principally consist of s ilt and clay 

With sparse sand and fine gravel in a lternating l ayers . 

In places the re are the laminations that are thin enough to be sug

gestive of varves. The varves consist of alternating thin l ayers of dense, 

lUcky, puttyHke clay and si.It, usually grayish blue and brown. "An 

apprOXimate count of the varves indicates that about 2S, 000 years is 

repr-esent ed by the total thickness of the clay bed" (Leggette and Taylor, 

1937, p. 110). Leggette and Taylo r (1937, p. 120) a l so reported that the 
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c o e f f i c i e n t of p e r m e a b i l i t y of c l a y s w a s l e s s t h a n 0 . 0 1 s h o w i n g t h a t t h e 

c l a y i s e s s e n t i a l l y i m p e r v i o u s . 

B o n n e v i l l e F o r m a t i o n . T h e B o n n e v i l l e F o r m a t i o n i n c l u d e s t h o s e d e p o s i t s 

t h a t a c c u m u l a t e d i n t h e l a k e d u r i n g i t s h i g h e s t s t a g e . T h e s h o r e l i n e of 

t h e B o n n e v i l l e s t a g e m a y b e s e e n a t t h e m o u t h s of M i d d l e a n d S o u t h F o r k 

O g d e n R i v e r s , e s p e c i a l l y s o u t h w a r d t o w a r d t h e M o n a s t e r y . T h i s i s t h e 

h i g h e s t b e n c h , e l e v a t i o n 5 , 1 3 5 f e e t , o b s e r v e d i n t h e v a l l e y . 

The l o w e r b e n c h , c o m p o s i n g t h e d i s s e c t e d s u r f a c e of m o s t of t h e 
O g d e n V a l l e y f l o o r , i n c l u d i n g t h e a r e a of H u n t s v i l l e , E d e n , a n d 
t h e p r o m o n t o r y of C e m e t e r y P o i n t , i s g r a d e d d o w n w a r d from e l e 
v a t i o n 4 , 9 5 0 t o e l e v a t i o n 4 , 9 1 5 t h r o u g h o u t t h e c e n t r a l p a r t of t h e 
v a l l e y . F rom t h i s i t i s i n f e r r e d t h a t , d u r i n g t h e P r o v o s t a g e of 
t h e a n c i e n t l a k e , e x c a v a t i o n of t h e h i g h e r s e d i m e n t s of t h e B o n n e 
v i l l e s t a g e t o o k p l a c e , w i t h p l a n a t i o n t h r o u g h o u t O g d e n V a l l e y a n d 
O g d e n C a n y o n g r a d e d t o a P r o v o l a k e l e v e l ( e l e v a t i o n 4 , 8 0 0 f e e t ) 
a t t h e m o u t h of O g d e n C a n y o n ( L o f g r e n , 1 9 5 5 , p . 8 2 ) . 

In t h e v i c i n i t y of H u n t s v i l l e a n d M o n a s t e r y s o m e b e d s a s s i g n e d t o 

t h e B o n n e v i l l e F o r m a t i o n a r e s a n d s a n d s a n d y g r a v e l s . C u r v e s 1 a n d 4 

in f igu re 4 r e p r e s e n t t h e r e s u l t s of m e c h a n i c a l a n a l y s e s of s a m p l e s t h a t 

w e r e c o l l e c t e d b y h a n d a u g e r from d e p t h s of 2 t o 5 f e e t . S a m p l e 1 w a s 

c o l l e c t e d from a s m a l l p r o m o n t o r y a b o u t a m i l e n o r t h of H u n t s v i l l e . I t 

c o n s i s t s of 1 0 . 5 % g r a v e l , 6 7 . 5 % s a n d , 10% s i l t , a n d 12% c l a y . T h e 

c l a s s i f i c a t i o n of t h e s a m p l e u s i n g t r i a n g u l a r c h a r t s ( H o u g h , 1 9 5 7 , p . 24) 

i s g r a v e l l y s i l t y s a n d . T h e s e d i m e n t s h o w s g o o d g r a d a t i o n a n d m o d e r a t e 

s o r t i n g . S a m p l e 4 w a s c o l l e c t e d from a m i l e w e s t of M o n a s t e r y . I t c o n 

s i s t s of 3 3 . 8 % g r a v e l , 2 8 . 8 % s a n d , 1 7 . 4 % s i l t , a n d 20% c l a y . 
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coefficient of permeability of c l ays was less than 0 . 01 showing that the 

clay is essentially impervious. 

§,onnevil1e Forma tion. The Bonneville Formation includes those deposit s 

that accumulated in t he l ake during its highest s t age . The shore line of 

the Bonneville stage may be seen a t t he mouths of Middl e and South Fork 

Ogden Rivers I especially southward toward t he Monas t e ry . This is the 

highest bench I e levation 5 I 135 feet, observed in the valle y . 

The l ower bench, composing the dissect ed surface of most of t he 
Ogden Valley floor, includ ing the area of Huntsville , Eden , and 
the promontory of Cemetery Point, is graded downward from ele
vation 4 , 950 to e l evation 4 , 915 t hroughout the centra l part of the 
valley . From thi s it is inferred that, during the Provo s tage of 
the ancient lake , excavation of the higher sediments of the Bonne 
ville stage took place , wit h pl ana t ion throughout Ogden Valley and 
Ogden Canyon g raded t o a Provo lake level (e levation 4 , 800 fee t ) 
at the mout h of Ogden Canyon (L<:>fgren , 1955 , p . 82). 

In the vicinity of Huntsville and Monast ery some beds assigned to 

the Bonneville Formation a re sands and sandy gravels . Curves 1 and 4 

in figure 4 represent the results of mechanical analyses of samples that 

were collected by hand auger from depths of 2 t o 5 feet. Sample 1 was 

COllected from a small promontory about a mile north of Huntsville . It 

ConSists of 10 . 5% gravel, 67 .5% sand , 10% sil t , and 12% c lay. The 

classification of the sampl e us ing triangular charts (Hough , 1957, p . 24) 

18 grave lly s ilty sand . The sediment shows good gradation and moderate 

IOrting. Sample 4 was collected from a mile wes t of Monastery . It con-

lists of 33 . 8% grave l , 28 . 8% sand, 17 . 4% silt , and 20% c lay . 
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Recen t D e p o s i t s 

The r e c e n t d e p o s i t s i n c l u d e f a n g r a v e l s , f l o o d - p l a i n g r a v e l , s a n d , 

and s i l t , s l o p e w a s h d e p o s i t s , a n d l a n d s l i d e d e p o s i t s . 

The f a n g r a v e l s , c o m p o s e d of c o a r s e , a n g u l a r , a n d p o o r l y s o r t e d 

s e d i m e n t s , h a v e b e e n d e p o s i t e d i n t h e f o o t h i l l s a l o n g t h e e a s t s i d e of 

t h e v a l l e y . The b e s t e x p o s u r e s a r e a t t h e m o u t h s of B r o a d m o u t h C a n y o n , 

Wolf C r e e k , M i d d l e F o r k O g d e n R i v e r , a n d B a l l y W a t t s C r e e k . 

F l o o d - p l a i n d e p o s i t s form r a t h e r n a r r o w b e l t s a l o n g t h e c h a n n e l s of 

North Fork and S o u t h F o r k O g d e n R i v e r s . T h e s e d e p o s i t s c o n s i s t of m i x 

t u r e s of g r a v e l , s a n d , a n d s i l t , i n w h i c h t h e g r a v e l s a r e g e n e r a l l y w e l l 

rounded and r a n g e i n s i z e from s m a l l p e b b l e s t o l a r g e b o u l d e r s . 

The s l o p e w a s h d e p o s i t s a r e m a p p e d a l o n g t h e w e s t e r n a n d n o r t h 

e a s t e r n m o u n t a i n f r o n t s a s c o n t i n u o u s b e l t s o v e r l y i n g t h e p r e - L a k e B o n n e 

v i l l e a n d L a k e B o n n e v i l l e d e p o s i t s . T h e s e d e p o s i t s a r e c h a r a c t e r i z e d b y 

poor s o r t i n g a n d a h i g h c o n t e n t of c l a y a n d s i l t s i z e m a t e r i a l s m i x e d w i t h 

a n g u l a r g r a v e l s . 

A r a t h e r l a r g e l a n d s l i d e o r m u d f l o w d e p o s i t i s e x p o s e d a b o u t \ m i l e 

north of E d e n . It o v e r l i e s t h e L a k e B o n n e v i l l e d e p o s i t s i n t h i s l o c a t i o n 

and i t i s e a s i l y r e c o g n i z e d b y i t s h u m m o c k y t o p o g r a p h y . 
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Recent Deposit s 

The recent deposit s include fan gravels I flood - plain gravel, sand , 

and silt, slope wash deposits I and landslide deposi t s . 

The fan gravels, composed of coarse , angular I and poorly sorted 

sediments , have been deposited in the foothills along the east side of 

the valley. The best exposures are at the mouths of Broadmouth Canyon , 

Wolf Creek , Midd le Fork Ogden River, and Bally Watts Creek . 

Flood- plain deposits form ra t her narrow belts along the channels of 

North Fork a nd South Fork Ogden Rivers. These deposi ts consist of mix

tures of gravel , sand, and silt , in which t he gravels are generally well 

rounded and range in size from small pebbles to large boulders . 

The slope wash deposits are mapped al ong the western and north

eastern mountain fronts as continuous bel t s overlying the pre - Lake Bonne

ville and Lake Bonneville deposits. These deposit s a re characterized by 

poor sorting and a high content of clay and silt size mat erial s mixed with 

angular gravels . 

A rather large landslide or mud flow deposit is exposed about ~ mile 

north of Eden . It overlies the Lake Bonneville deposits in this location 

and it is easily reccgnized by its hummocky topography. 



G E O L O G I C STRUCTURES 

P r i n c i p a l s t r u c t u r a l e l e m e n t s of O g d e n V a l l e y i n c l u d e a n o r t h - s o u t h 

t r e n d i n g s y n c l i n e , h i g h - a n g l e n o r m a l f a u l t s w h i c h form t h e s i d e s of t h e g r a b e n 

a long t h e e a s t a n d w e s t m a r g i n s of t h e v a l l e y , a n d a t h r u s t f a u l t w e s t of t h e v a l l e y . 

E a r d l e y (1944) d e s c r i b e d a b r o a d s y n c l i n e , c h i e f l y i n t h e Kn igh t 

F o r m a t i o n , i n M o r g a n V a l l e y . H i s o b s e r v a t i o n s i n d i c a t e t h a t t h e s a m e 

s y n c l i n e c o n t i n u e s n o r t h w a r d a c r o s s t h e d i v i d e i n t o O g d e n V a l l e y . T h e 

folding t o o k p l a c e a f t e r t h e d e p o s i t i o n of Kn igh t F o r m a t i o n a n d i t s a g e i s 

p robab ly l a t e E o c e n e . 

" O g d e n V a l l e y i s a f a u l t t r o u g h b o u n d e d o n b o t h e a s t a n d w e s t b y 

f a u l t s t h a t d i p t o w a r d t h e m i d d l e of t h e v a l l e y " ( L e g g e t t e a n d T a y l o r , 

1937 , p . 9 9 ) . T h e s e f a u l t s s t r i k e a p p r o x i m a t e l y i n t h e n o r t h w e s t d i r e c t i o n . 

Lofgren (1955) s u m m a r i z e s t h e e v i d e n c e for t h e w e s t e r n f a u l t a s f o l l o w s : 

Along t h e w e s t m a r g i n of t h e v a l l e y a n d p a r a l l e l i n g t h e g e n e r a l 
t r end of t h e s t r u c t u r a l t r o u g h , a s c a r p h a v i n g s e v e r a l t e n s of 
f ee t of d i s p l a c e m e n t i s c l e a r l y d e f i n e d . A l t h o u g h t h i s s c a r p i s 
s o m e w h a t m o d i f i e d b y e r o s i o n , i t i s r e c e n t e n o u g h t o b e t r a c e a b l e 
in r e l i e f for s e v e r a l m i l e s , a n d i s e v i d e n t a l o n g t h e b a s e of t h e 
m o u n t a i n f ron t w e s t of L i b e r t y . A l o n g t h i s f a u l t t r a c e a r i s e s e v e r a l 
s p r i n g s , w h i c h i n t h e a r e a w e s t of L i b e r t y y i e l d s i z a b l e q u a n t i t i e s 
of c o l d w a t e r of g o o d q u a l i t y . S o u t h a n d e a s t of t h e l a r g e L i b e r t y 
s p r i n g s , a s e r i e s of s m a l l s p r i n g s f o l l o w s t h e b a s e of t h e f a u l t 
s c a r p . . . 

In 1 9 5 6 , S t e w a r t c o n d u c t e d a g r a v i t y s u r v e y i n O g d e n V a l l e y . H i s s t u d i e s 

i n d i c a t e a f a u l t a l o n g t h e e a s t m a r g i n of t h e v a l l e y w i t h a t o t a l v e r t i c a l 

d i s p l a c e m e n t of a b o u t 2 , 0 0 0 f e e t . H e a l s o p o s t u l a t e d t w o f a u l t s a l o n g 

GEOLOGIC STRUCTURES 

Princ ipal structural e lements of Ogden Valley include a north - south 

trending syncline . high- angle normal faults which form the sides of the graben 

along the east and west margins o f the valley , and a thrust fault west of the valley . 

Eardley (l944) descr ibed a broad syncline, chiefly in the Knight 

Formation , in Morgan Valley . His observations indicate that the same 

syncline continues northward across the divide into Ogden Valley . The 

folding t ook place aft er the deposition of Knight Formation and its age is 

probably late Eocene . 

"Ogden Valley is a fau lt trough bounded on both east and west by 

faults that dip toward the middle of the valley" (Legge tte and Taylor, 

1937 , p . 99) . These faults strike approximately in the northwest d irection. 

Lofgren (1955) summarizes the eVidence for the western fault as follows : 

Along the west margin of the valley and paralleling the general 
trend of the struct ural t rough, a scarp having several t ens of 
feet of displacement is clearly defined. Although this scarp is 
somewhat modified by e rosion I it is recent enough to be traceable 
in relief for several miles , and is evident a long the base of the 
mountain front west of Liberty . Along t his fau lt trace arise several 
springs , which in the area west of Liberty yield sizable quantities 
of cold water of good quality . South and east of the la rge Uberty 
spring s , a series of small springs follows the base of the fault 
scarp • •• 

In 1956, Stewart conduct ed a gravity survey in Ogden Valley . His s t udies 

indicate a fault a long the ea.st margin of the valley with a t otal vertical 

displacement of about 2 I 000 feet. He a l so postulated two fau lts a long 
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t h e w e s t m a r g i n of t h e v a l l e y w i t h v e r t i c a l d i s p l a c e m e n t s r a n g i n g from 

500 to 2 , 0 0 0 f e e t . 

B l a c k w e l d e r (1910) f i r s t r e c o g n i z e d t h e W i l l a r d t h r u s t , a n d n a m e d 

from e x p o s u r e s i n W i l l a r d C a n y o n . T h i s t h r u s t f a u l t i n t h e W a s a t c h 

M o u n t a i n s i m m e d i a t e l y w e s t of O g d e n V a l l e y i s e x p o s e d for a d i s t a n c e of 

20 m i l e s a n d h a s a l o w d i p e a s t w a r d . "I t e m p l a c e s y o u n g e r P r e c a m b r i a n 

s t r a t a on P a l e o z o i c s t r a t a a n d o l d e r P r e c a m b r i a n c r y s t a l l i n e r o c k s , i n 

wh ich y o u n g e r P r e c a m b r i a n b e d s a r e m i s s i n g " ( E a r d l e y , 1 9 6 9 , p . 6 7 0 ) . 

C o n t r o v e r s y h a s e x i s t e d a m o n g t h e g e o l o g i s t s for m a n y y e a r s c o n 

ce rn ing t h e d i r e c t i o n from w h i c h t h e P r e c a m b r i a n t h r u s t m a s s c a m e . 

B l a c k w e l d e r (1910) m a d e t h e f i r s t s u g g e s t i o n t h a t t h e W i l l a r d t h r u s t m a s s 

w a s a s o u t h w e s t m o v i n g s h e e t . E r i k s s o n (1960) c o n c e i v e d t h e W i l l a r d 

t h r u s t a s a g r a v i t y s l i d e s t r u c t u r e m a r g i n a l t o t h e N o r t h e r n U t a h u p l i f t . 

The t h r u s t s h e e t w a s t h u s r e p r e s e n t e d a s c o m i n g from t h e w e s t . E a r d l e y 

(1969) r e v i e w e d t h e c o n t r o v e r s y s u r r o u n d i n g t h e W i l l a r d t h r u s t a n d p r e s e n t 

ed a c l e a r l y d e v e l o p e d c a s e fo r e a s t t o w e s t m o v e m e n t o n t h e f a u l t d u e t o 

g r a v i t y i n d u c e d s l i d i n g from t h e s o u t h w e s t e d g e of a n e x t e n s i v e u p l i f t i n 

n o r t h e a s t U t a h . H a m m o n d (1971) c o n d u c t e d a p e t r o f a b r i c s t u d y o n t h e 

Tint ic q u a r t z i t e i n t h e a r e a of t h e W i l l a r d t h r u s t . H i s s t u d i e s i n d i c a t e 

t h a t t h e m o v e m e n t w a s o r i g i n a t e d i n t h e w e s t a n d d i r e c t e d t o w a r d t h e e a s t 

The a g e of W i l l a r d t h r u s t i n g h a s b e e n f a i r l y w e l l d e t e r m i n e d . E a r d 

l ey (1962) d a t e s t h e f a u l t i n g t h r o u g h s t r a t i g r a p h i c a n d s t r u c t u r a l e v i d e n c e 

a s o c c u r r i n g d u r i n g t h e M o n t a n a e p o c h of t h e l a t e C r e t a c e o u s . 
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the west margin of the va lley wit h vertical displacements ranging from 

500 to 2,000 feet. 

Blackwelder (1910) first recognized the Willard thru st , and named 

It from exposures in Willard Canyon . This thrust fault in the Wasatch 

Mountains immediately west of Ogden Valley is exposed for a distance of 

20 mUes and has a low dip eastward. "It emplaces younger Precambrian 

strata on Paleozoic strata and older Precambrian crys t a lline rocks I in 

which younger Precambrian beds are missing" (Eard ley , 1969 , p . 670) . 

Controversy has exis ted among the geologists Jor many years con

cerning the direction from which the Precambrian thru s t mass came . 

Blackwelder (1910) made the first suggestion tha t the Willard thrust mass 

was a southwest moving sheet. Eriksson (19 60) conceived the Willard 

thrust as a gravity slide structure marginal to the Northern Utah uplift. 

The thrust sheet was t hus represented as coming from the west. Eardley 

(1969) reviewed the controversy surrounding the Willard t hru st and present 

ed a clearly devel oped case for east to west movement on t he fault due to 

gravity induced sliding from the southwest edge of an extensive uplift in 

northeast Utah. Hammond (1971) conduct ed a petrofabric study on the 

Ttnttc quart zite in the area of the Wi llard t hrust. His s tudies indicate 

that the movement was originated in the west and directed toward the east. 

The age of Willard thrusting has been fairl y well de termined. Eard 

ley Cl962) dates the fau lting through s t ratigraphic and structural evidence 

as OCcurring during the Mont ana epoch of the late Cretaceous . 



SURFACE-WATER RESOURCES 

The s u r f a c e - w a t e r r e s o u r c e s of O g d e n V a l l e y i n c l u d e t h r e e m a j o r 

r i v e r s a n d a s u r f a c e r e s e r v o i r . S e v e r a l i n t e r m i t t e n t s t r e a m s a l s o d i s 

c h a r g e s o m e w a t e r i n t o t h e v a l l e y b u t n o d a t a a r e a v a i l a b l e for t h e m . 

T h e S o u t h , M i d d l e , a n d N o r t h F o r k s of t h e O g d e n R i v e r e n t e r t h e v a l l e y 

r e s p e c t i v e l y from t h e e a s t , n o r t h e a s t , a n d n o r t h . T h e v a l l e y i s d r a i n e d b y t h e 

Ogden R i v e r , w h i c h f l o w s w e s t w a r d t h r o u g h t h e W a s a t c h R a n g e b y w a y of 

Ogden C a n y o n , a n d t h e n j o i n s t h e W e b e r R i v e r w h i c h e m p t i e s i n t o G r e a t S a l t L a k e 

The S o u t h Fo rk O g d e n R i v e r c o n t r i b u t e s a b o u t 73 p e r c e n t of t h e 

t o t a l i n f l ow i n t o t h e v a l l e y . M i d d l e F o r k c o n t r i b u t e s o n l y 19 p e r c e n t of 

t he t o t a l i n f l o w . D u r i n g t h e i r r i g a t i o n s e a s o n m o s t of t h e w a t e r s of t h e 

t h r e e fo rks h a v e b e e n d i v e r t e d i n t o i r r i g a t i o n d i t c h e s a n d c a n a l s . 

S t r e a m f l o w d a t a for t h e t h r e e m a j o r r i v e r s i n O g d e n V a l l e y w e r e 

o b t a i n e d from t h e U . S . G e o l o g i c a l S u r v e y W a t e r - S u p p l y P a p e r s ( 1 9 5 0 , 

I 9 6 0 ) , U . S . G e o l o g i c a l S u r v e y S u r f a c e W a t e r R e c o r d s of U t a h ( 1 9 6 4 - 6 9 ) , 

and from B a r n e t t ' s A n n u a l R e p o r t O g d e n R i v e r S y s t e m ( 1 9 7 0 ) . 

S o u t h Fo rk O g d e n R i v e r n e a r H u n t s v i l l e 

M o n t h l y a n d a n n u a l runof f of S o u t h F o r k O g d e n R i v e r fo r t h e p e r i o d 

1 9 2 1 - 7 0 i s t a b u l a t e d i n t a b l e 2 . T h e f l o w of t h e r i v e r for t h e s a m e p e r i o d 

i s s h o w n b y a h y d r o g r a p h i n f i g u r e 6 . From t a b l e 2 i t w i l l b e s e e n t h a t 

t he max imum d i s c h a r g e , 131 , 2 0 0 a c r e - f e e t , w a s d u r i n g t h e w a t e r - y e a r of 

x 9 5 2 . The m e a n d i s c h a r g e , h o w e v e r , for 4 9 - y e a r p e r i o d w a s a b o u t 

7 8 , 0 0 0 a c r e - f e e t . T a b l e 2 a l s o s h o w s t h a t t h e m a x i m u m d i s c h a r g e i s i n 

SURFACE- WATER RESOURCES 

The surface -water resources of Ogden Valley include three major 

rivers and a surface reservoir . Several intermittent streams also dis

charge some water into the valley but no da t a are available for them . 

The South , Midd le , and North Forks of the Ogden River enter the va lley 

respective ly from the east, northeast, and north . The valley 1s drained by the 

Ogden River, which flows westward through the Wasatch Range by way of 

Ogden Canyon, and then joins the Weber River which empties into Great Salt Lake . 

The South Fork Ogden River contributes about 73 percent of the 

total inflow into the valley . Middle Fork contributes only 19 percent of 

the total inflow. During the irrigation season most of the waters of t he 

three forks have been diverted into irrigation ditches and canals , 

Streamflow da t a for the three major rivers in Ogden Valley were 

obtained from the U. S . Geological Survey Water- Supply Papers (1 950 I 

1960), u. S . Geological Survey Surface Wate r Records of Utah (1964 -69), 

and from Barnett's Annual Report Ogden River System (1970) , 

South Fork Ogden River near Hunt sville 

Monthly and annual runoff of South Fork Ogden River for the period 

1921-70 1s tabulated in t able 2 . The flow of the river for the same period 

18 shown by a hydrograph in figure 6. From tabl e 2 it will be seen t hat 

the maximum discharge , 131 , 200 acre- feet, was during the water- year of 

1952. The mean discharge I however , for 49-year period was about 

78,000 acre-feet . Table 2 also shows that t he maximum discharge is in 



Table 2. Monthly and yearly runoff, in acre-feet, of South Fork Ogden River near Huntsville, Utah. 

Sources: Records 1921-50 from WSP 1314, 1950-60 from WSP 1734, 1961-64 from Surface Water Records of Utah, 1965-69 from Water Resources 
Data for Utah, and 1970 from J. F. Barnett's Annual Report Ogden River System. 

LOCATION - Lat 41°16'07", long 111°40'24", in SE&NE^SW1/* sec. 12, T.6 N., R.2 E., Weber County, on right bank 0.5 mile downstream 
from Magpie Creek, 1 mile upstream from Huntsville Mountain Canal, 5 miles downstream from Causey Dam, and 5.5 miles east of 
Huntsville. 

DRAINAGE AREA - 148 sq mi. 
PERIOD OF RECORD - March 1921 to current year. 
GAGE - Water-stage recorder. Altitude of gage is 5,190 ft (by barometer). Prior to Aug. 14, 1934, at site 300 ft upstream at different datum. 
AVERAGE DISCHARGE - 49 years, 78,000 acre-ft per year. 
EXTREMES - Period of record: Maximum discharge, 1,890 cfs May 3, 1952 (gage height, 5.98 ft); minimum, 13 cfs Dec. 16, 1965. 
REMARKS — Records good. One small diversion above station. Flow regulated by Causey Reservoir since Jan. 4, 1966. 

Water 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 

1921 21,900 54,400 18,700 5,770 3,810 3,310 
1922 3,280 3,230 3,300 3,310 2,980 6,400 15,800 51,300 14,500 4,790 3,550 2,980 115,000 
1923 3.100 3,020 2,930 3,010 2,750 4,620 18,300 47,800 12,600 5,460 3,740 3,020 110,000 
1924 3,350 3,080 2,780 2,590 3.050 3,510 12,600 19,300 6,370 3,220 2,500 2,310 64,700 
1925 2,510 2,530 2,500 2,610 3,240 6,820 17,600 20,700 8,510 4,210 2,930 2,760 76,900 

1926 2,880 2,670 2,670 2,290 2,180 5,200 19,500 11,500 3,720 2,570 2,210 2,120 59,500 
1927 2,320 2,300 2,500 2,600 2,930 6,130 20,500 38,100 12,300 4,320 3,060 2,860 99,900 
1928 2,920 2,980 3,200 3,070 3,160 10,500 16,900 38,000 6,960 3,690 2,860 2,580 96,800 
1929 2,750 2.620 2,460 2,460 2.230 5,530 14,500 38,400 10,200 3,740 2,850 2,810 90,600 
1930 2,680 2,530 2,570 2,520 2,340 3,820 12,300 10,100 4,060 2,420 2,380 2,210 49,900 

1931 2,450 2,270 2,310 2,360 2,180 2,660 4,800 6,150 2,310 1,750 1,680 1,670 32,600 
1932 1,890 1,880 1,940 1,970 2,270 5,610 23,200 47,300 11,800 4,030 2,520 2,290 107,000 
1933 2,310 2,240 2,150 2,210 1,980 3,490 11,700 28,700 14,800 3,180 2,340 2,090 77,200 
1934 2,440 2,280 2,330 2,340 2,030 2,920 3,970 2,320 1.690 1,460 1,420 1,440 26,640 
1935 1,800 1,900 2,110 2,290 2,640 3,680 12,300 20,580 7,640 2,530 1,880 1,670 61,020 

1936 1,880 1,930 1,980 1,980 2,140 5,150 41,770 50,300 8,670 3,730 2,680 2,320 124,500 
1937 2,380 2,250 2,220 2,300 2,190 4,370 13,130 34,150 7,580 3,510 2,450 2,130 78,660 
1938 2,460 2,440 2,550 2,550 2,160 6,030 21,010 24,210 7,070 3,450 2,610 2,320 78,860 
1939 2,320 2,330 2,300 2,210 2,000 6,630 16,700 9,990 3,480 2,310 1,990 1,940 54,200 
1940 2,070 1,930 1,970 2,010 2,200 5,140 10,920 9,340 2,600 1,830 1,650 1,700 43,360 

Table 2. Mont hly amI yearly runoff, in acre-fee l. of Sout h Fork OgJen River ncar lIu lll sv ille , Utah. 

Sources: Record5 1921·50 from WSP 13 14, 1950·60 fro m WSI' 1734, 1961·64 frOIll Sur face W::ttcr Records of Ut:l.h, 1965·69 from Water Resources 
1):1111 for Utah , and 1970 fro m J. F. Barnett's Annual Report Ogd en River System. 

LOCATION - !..lIt 4 1° 16'0"1", long 11 1:>40'24", in SE~NEv..SW~ sec. 12, T.6 N .. R.2 E .. Weber Count y, on righ t hank 0.5 mile downstrea m 
frorn 1\.'iagpic Creek, I mile upsln'am from Hu ntsville Mourll ain Ca llal , 5 miles downSlleam from Causey Dam, and 5.5 miles ellsl of 
Huntsville. 

DRA INAGE AREA - 14M sq mi. 
PERIOD OF RECORD - Ma rch 192 1 to current year. 
GAGE - Wal er-stage recorder. Alti tude IJf gage is 5, 190 fl (by barometer). Prior 10 Aug. 14, 1934, at site 300 ft upstream at different d tHUm_ 

AVERAGE DiSCHARGE - 49 years. 78,000 3cre-ft per year. 
EXTREMES - Period of record : Mllximum discharge, 1,890 cfs May 3, 1952 (g.rge height, 5.98 ft); minimum, 13 cfs Dec. 16, 1965. 
REMARKS - Record s good. One small diversion above station. Flow rl'gulated by Causey Reservoir since Jan. 4, 1966. 

Wa ter 
year 0 1:1. Nov. Dec. Jan. Feb. Mar . Apr. Muy J une July Aug. Sept. The year 

192 1 2 1,900 54.400 18,700 5,770 3,8 10 3,3 10 
1922 3.280 3,230 3,300 3,3 \0 2.980 6,400 15.800 5 1,300 14,500 4,790 3,550 2,980 115,000 
1923 3, 100 3,020 2,930 3,010 2,750 4 ,620 HI,3UO 47.800 12,600 5,460 3.740 3,020 110.000 
1924 3,35U 3.080 2.780 2,5QO 3.050 3,5 10 1';!,600 19.300 6,370 3,220 2.500 2,3 10 64 .700 
1925 2,5 10 2530 2,500 2.6 10 3,240 6.820 17,600 20.70U 8,S 10 4,2 10 2;930 2,760 76,900 

1926 2,880 2,670 2,670 2,290 2. 180 S,2OO 19,500 11.500 3,720 2,570 2,2 10 2, 120 59,500 
1927 2.320 2,300 2.500 2.600 2.930 6, 130 20.S1l0 38, 100 12.300 4,320 3.060 2.860 99.900 
1928 2,920 2.980 3.200 3.070 3, 160 10,500 16,900 38,000 6,960 3,690 2.860 2.580 96.800 
1929 2,750 2 ,620 2,460 2,460 2 .230 5.530 14.500 38,400 10,200 3,740 2,8S0 2,8 10 90,600 
1930 2.680 2 ,530 2,570 2,520 2.340 3.820 12,3()0 10,100 4 ,060 2,420 2.380 '1 ,2 10 49,900 

193 1 2,450 2,270 2.3 10 2,360 2, 180 2,{)()0 4,flOO h.ISO 2,310 1,7S 0 I,GflO 1,670 32,600 
1932 1,890 1.880 1,940 1,970 2,270 5,6 10 23 ,200 47 .:100 11.800 4,030 2,520 2,290 107.000 
1933 2.3 10 2,240 2,150 2.2 10 1,980 3,490 11,700 28.700 14,800 3,180 2,340 2.090 77.200 
1934 2,440 2,280 2,330 2,340 2.030 2.920 3,970 2,320 1.690 1,460 1,420 J ,440 26 ,640 
1935 1.800 1.900 2, 11 0 2,290 2,640 3.680 12,300 20,580 7,640 2,530 1,880 1,670 61,020 

1936 1.880 1.930 1,980 1,980 2, 140 5, 150 4 1.770 50,300 8,ll70 3,730 2,680 2,320 124,500 
1937 2,380 2,250 2,220 2,300 2, 190 4.370 13. 130 34.1 50 7,580 3,510 2,450 2,1 30 78,660 
1938 2,460 2,440 2,550 2,550 2, 160 6.030 2 1,0 10 24,2 10 7,070 3,450 2,6 10 2,320 78,860 
1939 2,320 2,330 2.300 2.2 10 2.000 6.630 16,700 9,990 3,480 2,3 10 1,990 1.940 54,200 

w 

'" 1940 2,070 1,930 1,970 2,0 10 2,200 5, 140 10,920 9,340 2,600 1,830 1.650 1,700 43,360 



Table 2 - Continued 

Water 
year 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

Oct. 

1,890 
2,010 
2,030 
2,400 
2,350 

2,600 
2,810 
2,580 
2,500 
3,030 

2,980 
3,030 
3,070 
2,650 
2,220 

2,280 
2,610 
2,620 
2,260 
2,350 

1,990 
1,700 
2,280 
2,280 
2,490 

3,050 
2,616 
2,290 
4,640 
2,950 

Nov. 

1,900 
1.990 
2,020 
2,270 
2,320 

2,800 
2,750 
2,490 
2,500 
2,700 

3,320 
2,860 
2,930 
2,530 
2,290 

2,330 
2,480 
2,510 
2,420 
2,280 

1,990 
1,810 
2,070 
2,370 
2,390 

3,210 
2,370 
1,340 
1,610 
2,470 

Dec. 

1,830 
2,150 
2,100 
2,230 
2,170 

3,180 
2,880 
2,560 
2,600 
2,640 

3,820 
3,000 
2,820 
2,560 
2,250 

6,240 
2.570 
2,550 
2,480 
2,140 

1,980 
2,030 
1,940 
2,040 
4,820 

1,630 
2,440 
3,320 
1,410 
2,660 

Jan. 

1,870 
1,950 
2,280 
2,220 
2J70 

3,250 
2,340 
2,690 
2,460 
3,450 

3,370 
3,070 
3,270 
2,760 
2,190 

4,970 
2,380 
2,430 
2,300 
2,000 

1,940 
2,060 
1.950 
2,020 
3,740 

1,520 
2,290 
1,710 
2,400 
3,020 

Feb. 

2,080 
1,900 
2,950 
2,140 
2,310 

2,850 
2,430 
2,420 
2,400 
3,990 

5,040 
2,970 
2,720 
2,450 
1,950 

3,330 
3,190 
3,380 
2,250 
1,940 

1,920 
4,780 
2,670 
1,810 
4,050 

1,130 
1,670 
1,880 
2,110 
2,990 

Mar. 

3,510 
3,300 
6,450 
2,680 
4,050 

8,720 
5,200 
2,930 
6,630 
7,160 

6,630 
3,950 
5,130 
3,790 
3,050 

7,820 
5,270 
4,940 
3,250 
5,540 

2,700 
4,610 
3,430 
2,110 
4,450 

4,240 
5,790 
3,180 
3,540 
3,930 

Apr. 

7,850 
20,570 
30,490 
7,200 

10,060 

39,620 
12,270 
17,460 
27,380 
26,950 

32,330 
33,780 
12,040 
14,080 
9,160 

22,200 
10,600 
13,230 
7,420 

12,970 

4,230 
28,450 
9,650 
9,630 

24,110 

14,340 
6,960 

14,440 
30,460 

5,120 

May 

13,260 
15,890 
19,800 
22,640 
27,070 

21,420 
20,880 
38,790 
30,530 
40,500 

41,110 
53,610 
21,340 
10,990 
24,360 

24,910 
39,450 
30,820 
10,820 
15,010 

5,290 
22,920 
25,270 
34,630 
38,260 

19,070 
28,240 
15,750 
32,200 
27,180 

June 

3,670 
6,340 
9,760 

10,540 
16,380 

7,710 
6,850 
9,060 
9,400 

16,940 

10,760 
12,730 
16,900 
3,870 
6,960 

7,050 
16,560 
6,230 
4,520 
3,700 

2,070 
7,780 
6,180 

12,840 
15,720 

7,090 
15,620 
13,040 
7,520 

10,540 

July 

2,120 
2,680 
3,860 
3,480 
4,540 

3,610 
3,730 
3,860 
4,250 
5,520 

4,570 
5,230 
4,410 
2,630 
3,090 

3,560 
4,730 
2,890 
2,320 
2,210 

1,530 
3,120 
2,800 
4.730 
5,330 

4,150 
6,140 
5,620 
5,790 
5,260 

Aug. 

1,860 
2,000 
2,680 
2,460 
3,130 

2,770 
2,930 
2,710 
3,040 
3,640 

3,510 
3,800 
3,040 
2,240 
2,520 

2,760 
3,050 
2,350 
2,120 
1,990 

1,530 
2,330 
2,280 
2,780 
3,600 

3,150 
6,080 
4,530 
5,840 
5,450 

Sept. The year 

1,750 
1,900 
2,280 
2,250 
2,530 

2,490 
2,560 
2,390 
2,650 
3,030 

2,870 
3,140 
2,580 
2,070 
2,090 

2,390 
2,550 
2,160 
2,110 
1,970 

1,550 
2,110 
2,070 
2,370 
3,270 

2,170 
3,770 
4,330 
4,190 
2,360 

43,590 
62,680 
86,700 
62,510 
79,080 

101,000 
67,630 
89,940 
96,340 

119,600 

120,300 
131,200 
80,250 
52,620 
62,130 

89,840 
95,440 
76,110 
44,270 
54,100 

28,720 
83,700 
62,590 
79,610 

112,200 

64,740 
84,000 
71,440 

101,700 
73,940 

Table 2 --- Continued 

Water 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 

1941 1,890 1,900 1,830 1,870 2,080 3,510 7,850 13,260 3,670 2,120 1,860 1,750 43,590 
1942 2,OlO 1,990 2,150 1,950 1,900 3,300 20,570 15,890 6,340 2,680 2,000 1,900 62,680 
1943 2,030 2,020 2,lOO 2,280 2,950 6,450 30,490 19,800 9,760 3,860 2,680 2,280 86,700 
1944 2,400 2,270 2,230 2,220 2,140 2,680 7,200 22,640 10,540 3,480 2,460 2,250 62,510 
1945 2,350 2,320 2,170 2,170 2,310 4,050 10,060 27,070 16,380 4,540 3,130 2,530 79,080 

1946 2,600 2,800 3,180 3,250 2,850 8,720 39,620 21,420 7,7lO 3,610 2,770 2,490 101,000 
1947 2,810 2,750 2,880 2,340 2,430 5,200 12,270 20,880 6,850 3,730 2,930 2,560 67,630 
1948 2,580 2,490 2,560 2,690 2,420 2,930 17,460 38,790 9,060 3,860 2,7lO 2,390 89,940 
1949 2,500 2,500 2,600 2,460 2,400 6,630 27,380 30,530 9,400 4,250 3,040 2,650 96,340 
1950 3,030 2,700 2,640 3,450 3,990 7,160 26,950 40,500 16,940 5,520 3,640 3,030 119,600 

1951 2,980 3,320 3,820 3,370 5,040 6,630 32,330 41,110 10,760 4,570 3,510 2,870 120,300 
1952 3,030 2,860 3,000 3,070 2,970 3,950 33,780 53,6lO 12,730 5,230 3,800 3,140 131,200 
1953 3,070 2,930 2,820 3,270 2,720 5,130 12,040 21,340 16,900 4,410 3,040 2,580 80,250 
1954 2,650 2,530 2,560 2,760 2,450 3,790 14,080 10,990 3,870 2,630 2,240 2,070 52,620 
1955 2,220 2,290 2,250 2,190 1,950 3,050 9,160 24,360 6,960 3,090 2,520 2,090 62,130 

1956 2,280 2,330 6,240 4,970 3,330 7,820 22,200 24.910 7,050 3,560 2,760 2,390 89,840 
1957 2,6lO 2,480 2,570 2,380 3,190 5,270 10,600 39,450 16,560 4,730 3,050 2,550 95,440 
1958 2,620 2,510 2,550 2,430 3,380 4,940 13.230 30,820 6,230 2,890 2,350 2,160 76,110 
1959 2,260 2,420 2,480 2,300 2,250 3,250 7,420 10,820 4,520 2,320 2,120 2,110 44,270 
1960 2,350 2,280 2,140 2,000 1,940 5,540 12,970 15,010 3,700 2,2lO 1,990 1,970 54,100 

1961 1,990 1,990 1,980 1,940 1,920 2,700 4,230 5,290 2,070 1,530 1,530 1,550 28,720 
1962 1,700 1,810 2,030 2,060 4,780 4,610 28,450 22,920 7,780 3,120 2,330 2,110 83,700 
1963 2,280 2,070 1,940 1.950 2,670 3,430 9,650 25,270 6,180 2,800 2,280 2,070 62,590 
1964 2,280 2,370 2,040 2,020 1,810 2,1 lO 9,630 34,630 12,840 4,730 2,780 2,370 79,610 
1965 2,490 2,390 4,820 3,740 4,050 4,450 24,110 38,260 15,720 5,330 3,600 3,270 112,200 

1966 3,050 3,210 1,630 1,520 1,130 4,240 14,340 19,070 7,090 4,150 3,150 2,170 64,740 
1967 2,616 2,370 2,440 2,290 1,670 5,790 6,960 28,240 15,620 6,140 6,080 3,770 84,000 
1968 2,290 1,340 3,320 1,710 1,880 3,180 14,440 15,750 13,040 5,620 4,530 4,330 71,440 
1969 4,640 1,610 1,410 2,400 2,110 3,540 30,460 32,200 7,520 5,790 5,840 4,190 101,700 
1970 2,950 2,470 2,660 3,020 2,990 3,930 5,120 27,180 10,540 5,260 5,450 2,360 73,940 w 

w 



35 

j ^ a y of e a c h y e a r . D u r i n g t h e p e r i o d of 1 9 2 1 - 7 0 , t h e m a x i m u m d i s 

c h a r g e , 1 , 8 9 0 c u b i c f e e t p e r s e c o n d , w a s i n M a y 3 , 1 9 5 2 a n d t h e m i n i 

mum, 13 c u b i c f e e t p e r s e c o n d , w a s i n D e c e m b e r 1 6 , 1 9 6 5 . 

D u r i n g t h e i r r i g a t i o n s e a s o n , p a r t of t h e w a t e r i n t h e c h a n n e l of t h e 

South Fork i s d i v e r t e d i n t o n i n e i r r i g a t i o n d i t c h e s . D u r i n g t h e w a t e r y e a r 

of 1970 t h e t o t a l a m o u n t of i r r i g a t i o n d i v e r s i o n s w a s a b o u t 16 , 4 0 0 a c r e -

f e e t . Some of t h i s w a t e r j o i n s t h e g r o u n d - w a t e r r e s e r v o i r s , s o m e i s c o n 

sumed b y p l a n t s , s o m e i s l o s t b y e v a p o r a t i o n , a n d a n u n k n o w n p o r t i o n 

aga in j o i n s t h e s t r e a m c h a n n e l . 

M i d d l e F o r k O g d e n R i v e r n e a r H u n t s v i l l e 

The M i d d l e F o r k O g d e n R i v e r e n t e r s O g d e n V a l l e y from n o r t h e a s t 

and f l ows w e s t w a r d t o w a r d P i n e v i e w R e s e r v o i r . N o l o n g - t e r m m e a s u r e 

men t s of t h e f l o w of M i d d l e F o r k w e r e a v a i l a b l e . M o n t h l y a n d a n n u a l 

runoff of t h e M i d d l e F o r k i s t a b u l a t e d i n t a b l e 3 for t h e p e r i o d 1 9 6 4 - 7 0 . 

A h y d r o g r a p h s h o w i n g m o n t h l y d i s c h a r g e for t h e s a m e p e r i o d i s g i v e n i n 

f igure 7 . 

The m a x i m u m d i s c h a r g e of t h e M i d d l e F o r k , 2 5 , 7 1 0 a c r e - f e e t , w a s 

dur ing t h e w a t e r y e a r of 1 9 6 9 . T h e m e a n d i s c h a r g e fo r 7 - y e a r p e r i o d w a s 

abou t 2 0 , 8 0 0 a c r e - f e e t . D u r i n g t h e p e r i o d 1 9 6 4 - 7 0 , t h e m a x i m u m 

d i s c h a r g e , 744 c u b i c f e e t p e r s e c o n d , w a s i n M a y 18, 1 9 6 7 , a n d t h e 

min imum, 0 . 4 c u b i c f e e t p e r s e c o n d , w a s i n A u g u s t 1 8 , 1 9 6 4 a n d A u g u s t 

1 8 , 1966 . 
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of each year . Dur ing t he period of 19 21 - 70 , the maximum d i s 

charge , 1 , 890 c ubic fee t per second , was i n May 3 , 1952 and t he mini -

13 cubic feet pe r second , was in De cember 16 , 196 5 . 

During t he irrigation season , part of t he water i n the channel o f the 

South Fork is diverted into nine irrigation ditches . During t he wate r ye ar 

of 1970 the tota l amount of irrigation diver sions was about 16 , 400 acre 

feet. Some of thi s wat e r joi ns t he gro und - wate r reservoirs , some is con

.urned by pl ant s , some is lost by e vaporation , and an unknown port io n 

again joins the s tream c hanne l. 

Midd l e fork Ogden River ~ Huntsville 

The Middle Fork Ogden Ri ver enter s Ogden Valle y [rom northeast 

and flows westward toward Pine viev! Reservoir . No long - te rm measure 

ments of t he flow of Middl e Fork were available . Mont hl y a nd annual 

nmoff of the Middle Fork is t abula t ed in t able 3 for t he pertod 196 4-7 0 . 

A hydrograph showi ng monthly d ischarge for t he same period is given in 

figure 7 . 

The maximum d i scharge of t he Middle Fork , 25 , 71 0 acre - fee t, was 

during the wat e r year of 1969 . The mean d i scharge for 7- year period wa s 

about 20 , BOO acre - feet. Dur ing t he pertod 1964 - 70 , the max i mum 

diSCharge , 74 4 c ubic fee t per seco nd I w as i n May 18.1 967 , a nd t he 

cubic feet per s e cond , Wi]5 in Aug us t 18 , 1964 and August 

18, 1966. 
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Table 3. Monthly and yearly runoff, in acre-feet, of Middle Fork Ogden River above diversions, near 
Huntsville. 

Sources: Records 1964 from Surface Water Records of Utah, 1965-69 from Water Resources Data for 
Utah, and 1970 from J. F. Barnett's Annual Report Ogden River System. 

LOCATION - Lat 41°19'59", long 111°44'04", in sec. 33, T.7 N., R.2 E., Weber 
County, on right bank 0.2 mile above diversion headgate, 3 miles northeast of Huntsville, 
and 6.5 miles upstream from Pineview Dam. 

DRAINAGE AREA - 31.3 sq mi. 
PERIOD OF RECORD - October 1963 to current year. 
GAGE - Water-stage recorder. Altitude of gage is 5,400 ft (from topographic map). 
AVERAGE DISCHARGE - 7 years, 20,800 acre-ft per year. 
EXTREMES - Period of record: Maximum discharge, 744 cfs May 18, 1967 (gage height, 3.66 ft); 

minimum, 0.4 cfs Aug. 18, 1964, Aug. 18, 1966. 
REMARKS — Records good. No regulation or diversion above station. 

Water 
Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 

1964 154 287 147 148 138 197 3,660 10,810 2,690 320 82 73 18,710 
1965 204 304 1,160 851 1,020 1,120 8,690 9,500 1,800 352 157 160 25,320 

1966 138 314 379 336 334 2,500 6,220 4,640 578 94 38 68 15,640 
1967 123 169 217 212 320 1,450 2,830 12,680 4,530 609 95 82 23,320 
1968 157 210 269 259 513 1,470 2,760 8,730 2,870 299 178 120 17,840 
1969 204 209 228 652 611 1,450 10,780 10,190 877 328 105 78 25,710 
1970 179 150 132 300 609 944 2,330 11,790 2,280 288 74 110 19,190 

Table 4. Monthly and yearly runoff, in acre-feet, of North Fork Ogden River near Eden. 

Sources: Records 1964 from Surface Water Records of Utah, 1965-69 from Water Resources Data for 
Utah, and 1970 from J. F. Barnett's Annual Report Ogden River System. 

LOCATION - Lat 41°23'23", long 111°54'51", in NW^SE^NE1^ sec. 35, T.8 N., R.l W., Weber 
County, on right bank 0.4 mile upstream from flood-retarding dam and 7.5 miles northwest 
of Eden. 

DRAINAGE AREA - 6.03 sq mi. 
PERIOD OF RECORD - October 1963 to current year. 
GAGE — water-stage recorder. Altitude of gage is 5,750 ft (from topographic map). 
AVERAGE DISCHARGE - 7 years, 8,500 acre-ft per year. 
EXTREMES - Period of record: Maximum discharge, 156 cfs Jan. 21, 1969 (gage height, 2.72 ft), 

from rating curve extended above 75 cfs; minimum recorded, 0.8 cfs Jan. 23, 1964. 
REMARKS - Records good. No regulation or diversion above station. 

Water 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 

1964 246 290 196 173 160 215 1,370 2,730 1,830 583 255 188 8,240 
1965 217 221 512 383 339 458 1,850 2,040 1,170 584 382 320 8,480 

1966 225 592 343 260 218 1,010 1,840 1,620 599 244 177 158 7,290 
1967 177 183 241 201 220 645 996 3,340 2,080 612 273 203 9,170 
1968 209 203 202 217 339 697 1,010 1,580 1,300 424 298 211 6,690 
1969 274 245 228 980 369 576 3,250 3,600 1,200 560 257 198 11,750 
1970 239 204 199 248 266 471 862 2,400 1,570 469 244 197 7,370 
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Table 3. Mont hly and yearly runoff, in acre-fect, of Middle Fork Ogden River above diversions, near 
Huntsvil le. 

SourCes: Records 1964 from Surface Water Records of Utah, 1965·69 from Waler Resources Data fo r 
Utah, and 1970 from J. F. Barnett 's Annual Report Ogden River System. 

LOCATION - Lat 41 ° 19'59", long 111 °44'04", in NE~NW~SWJ4 sec. 33, T.7 N., R.2 E., Weber 
Coun ty. on rig.h t bank 0.2 mile above d iversion headgate, 3 miles northeast of Huntsville. 
and 6.5 miles upstream from Pineview Dam. 

DRAI NAGE A REA - 31.3 sq mi. 
PERIOD OF RECORD - October 1963 to current year. 
GAGE - Wa ler-Slage recorder. Al ti tude of gage is 5,400 fl (from topographic map). 
AVERAGE DI SCHARGE - 7 years, 20,800 3crc-ft per year. 
EXTR EMES - Period of record: Maximum discharge, 744 cfs May 18, 1967 (gage height , 3.66 ft); 

minimum, 0.4 cfs Aug. 18, 1964, Aug. 18. 1966. 
REMARKS - Records good. No reguh!t ion o r diversion above station. 

Water 
Year Oct. Nay. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 

1964 154 287 147 148 138 197 3,660 10,8 10 2,690 320 82 73 18,710 
1965 204 304 1,160 851 1,020 1.120 8,690 9,500 1.800 35:! 157 160 25.320 

1966 138 314 379 336 334 2,500 6,220 4,640 578 94 38 68 15,640 
1967 123 169 217 212 320 1,450 2,830 12,680 4,530 609 95 82 23.320 
1908 157 110 269 259 513 1.470 2,760 8,730 2.87U 299 178 120 17,840 
1969 204 209 228 652 611 1.450 10,780 10,190 877 328 105 78 25.7 10 
1970 179 150 132 300 609 944 2.330 II ,790 2,180 288 74 11 0 19,190 

Table 4. Mom hly and yearly runoff, in acre·fcet . of Nort h Fork Ogden River near Eden. 

Sources: Records 1964 from Sur face Water Records of Ut ah. 1965·69 from Water Resources Data for 
Utah, and 1970 from J . F. Barneu's Annual Report Ogden River System. 

LOCATI ON - Lat 4 1C> 23' 23" , long 111 C>54'5 1". in NWY-iSE!4N E!4 sec. 35. T.8 N., R. I W .• Weber 
Count}" on right bank 0.4 mile upst ream from fl ood-reta rding dam and 7.5 miles northwest 
of Eden. 

DRA INAGE AREA - 6.03 sq mi. 
PERIO D OF RECORD - October 1963 to current year. 
GAGE - waler-stage recorder. Alt itude of gage is 5 ,750 ft (from topographic map). 
AVERAGE DISCHARGE - 7 years, 8.500 acre-ft per year. 
EXT REMES - Period of record : Maximum discharge, 156 cfs Jan. 21. JQ69 (gage height, 2.72 ft ), 

from ra ting curve ex tended above 75 cfs; minimum recorded, 0.8 cfs Ja n. 23, 1964. 
REMARKS - Records good. No regul:ition or diversion above station. 

Water 
year Ocl . Nov. De<:. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 

1964 246 290 1% 173 160 2 15 1,370 2.730 1.830 583 255 188 8.140 
1965 217 22 1 5 12 383 339 458 1,850 2,040 1,170 584 382 320 8.480 

1966 225 592 343 260 2 18 1,0 10 1,840 1.620 599 244 177 158 7,290 
1967 177 183 241 20 1 220 645 996 3,340 ~,080 612 273 203 9 .170 
1968 209 20~ 202 217 339 697 1,0 10 1,580 1.300 424 298 211 6,690 
1969 274 245 228 980 369 576 3,250 3,600 1.200 560 257 198 11 .750 
1970 239 204 199 248 266 471 862 2.400 1.570 469 244 197 7.370 



D u r i n g t h e i r r i g a t i o n s e a s o n , o n l y a v e r y s m a l l p o r t i o n of t h e r i v e r 

i s d i v e r t e d for i r r i g a t i o n . T h e r e i s o n l y o n e d i v e r s i o n c a n a l a l o n g t h e 

Midd le Fork a n d d u r i n g 1 9 7 0 t h e t o t a l a m o u n t of i r r i g a t i o n d i v e r s i o n w a s 

about 450 a c r e - f e e t . 

N o r t h F o r k O g d e n R i v e r n e a r E d e n 

The N o r t h F o r k O g d e n R i v e r e n t e r s O g d e n V a l l e y from n o r t h a n d 

f lows s o u t h w a r d , a l o n g t h e l o n g a x i s of t h e v a l l e y , i n t o P i n e v i e w R e s e r 

v o i r . D u r i n g t h e p e r i o d s of h e a v y p r e c i p i t a t i o n a n d t h e m e l t i n g of s n o w , 

the f low i s l a r g e e n o u g h t o s u p p o r t t h e i r r i g a t i o n - w a t e r r e q u i r e m e n t s of 

Liber ty a n d E d e n . F o r t h e r e m a i n d e r of t h e y e a r v e r y l i t t l e w a t e r f l o w s 

wi th in t h e c h a n n e l , p r o b a b l y o n l y s u r p l u s i r r i g a t i o n w a t e r . 

M o n t h l y a n d a n n u a l runof f of t h e N o r t h Fo rk O g d e n R i v e r i s t a b u l a t e d 

in t a b l e 4 for t h e p e r i o d 1 9 6 4 - 7 0 . T h e m o n t h l y f l o w of t h e r i v e r for t h e 

s ame p e r i o d i s a l s o s h o w n b y a h y d r o g r a p h i n f i g u r e 8 . T h e m a x i m u m 

a n n u a l d i s c h a r g e , 11 , 7 5 0 a c r e - f e e t , w a s d u r i n g t h e w a t e r y e a r of 1 9 6 9 . 

The m e a n a n n u a l d i s c h a r g e for t h e 7 - y e a r p e r i o d w a s a b o u t 8 , 5 00 a c r e - f e e t 

The m a x i m u m m o n t h l y d i s c h a r g e c o r r e s p o n d s t o t h e m o n t h of M a y of e a c h 

y e a r . T h i s i s t h e m o n t h d u r i n g w h i c h t h e c o n t r i b u t i o n s from p r e c i p i t a t i o n 

and a l s o t h e s n o w m e l t a r e m a x i m u m . D u r i n g t h e p e r i o d of 1 9 6 4 - 7 0 , t h e 

maximum d i s c h a r g e , 156 c u b i c f e e t p e r s e c o n d , w a s i n J a n u a r y 2 1 , 

1969 a n d t h e m i n i m u m , 0 . 8 c u b i c f e e t p e r s e c o n d , w a s i n J a n u a r y 2 3 , 1 9 6 4 
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During the irrigation season , only a very small portion of the river 

i5 diverted for irrigation . There is only one diversion canal along the 

Middle Fork and during 1970 the tota1 amount of irrigation diversion was 

about 450 acre-feet. 

North Fork Ogden River near Eden 

The North Fork Ogden River ent er s Ogden Valley from north and 

fl ows southward, along the long axis of the valley, into Pineview Reser

voir. During the periods of heavy precipitation and the melting of snow, 

the flow is large enough to support the irrigation-water requirements of 

Uberty and Eden . For the remainder of the year very little wa ter flows 

within the channel, probably only surplus irrigation water . 

Monthly and annual runoff of the North Fork Ogden River is tabulated 

in table 4 for the period 1964- 70 . The monthly flow of the river for the 

same period is a lso shown by a hydrograph in figure 8 . The maximum 

annual discharge , 11,750 acre- feet, was during t he water year of 1969 . 

The mean annual discharge for the 7-year peri od was about 8,500 acre - feet. 

The maximum monthly discharge corresponds to the month of May of each 

year . This is the month during which the contributions from precipitation 

and also the snow melt are maximum . During the period of 19 64- 70 , the 

maXimum discharge , 156 cubic feet per second, was in January 21 , 

1969 and the minimum , 0 . 8 cubic feet per second, was in January 23 , 1964 . 
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T h r e e m a j o r i r r i g a t i o n c a n a l s d i v e r t m o s t of t h e w a t e r from N o r t h 

Fork O g d e n R i v e r . D u r i n g 1 9 7 0 , t h e a m o u n t of d i v e r s i o n s w a s a b o u t 

11 , 800 a c r e - f e e t . 

P i n e v i e w D a m a n d R e s e r v o i r 

H y d r a u l i c C h a r a c t e r i s t i c s 

P i n e v i e w D a m , i n O g d e n C a n y o n a b o u t s e v e n m i l e s e a s t of O g d e n , 

w a s c o n s t r u c t e d b y t h e B u r e a u of R e c l a m a t i o n a s p a r t of t h e O g d e n R i v e r 

Project d u r i n g 1 9 3 4 - 3 7 . T h e d a m i s a z o n e d e a r t h - f i l l s t r u c t u r e . I t w a s 

o r i g i n a l l y c o n s t r u c t e d t o a h e i g h t of 103 f e e t , c r e a t i n g a r e s e r v o i r of 

4 4 , 1 7 0 a c r e - f e e t c a p a c i t y . U n d e r t h e W e b e r B a s i n P r o j e c t t h e d a m w a s 

en l a rged t o a h e i g h t of 132 f e e t d u r i n g 1 9 5 5 - 5 7 , w h i c h i n c r e a s e d t h e 

r e s e r v o i r c a p a c i t y t o 1 1 0 , 2 0 0 a c r e - f e e t . T h e w i d t h of t h e d a m a t t h e t o p 

i s 30 f e e t and t h e m a x i m u m w i d t h a t t h e b a s e i s 480 f e e t . T h e l e n g t h of 

t he c r e s t i s 600 f e e t . 

The o v e r f l o w , c h a n n e l - t y p e s p i l l w a y , w i t h a c a p a c i t y of 1 0 , 0 0 0 

cub ic f e e t p e r s e c o n d , i s c o n t r o l l e d b y t w o r a d i a l g a t e s . The m a x i m u m 

d i s c h a r g e c a p a c i t y of t h e o u t l e t w o r k s i s 2 , 3 0 0 c u b i c f e e t p e r s e c o n d 

from t h e s p i l l w a y l o c a t e d i n a c o n c r e t e - l i n e d t u n n e l i n t h e r i g h t a b u t m e n t . 

It c o n s i s t s of t w o p i p e s : A 7 2 - i n c h p i p e l e a d s i n t o t h e 7 5 - i n c h O g d e n 

Canyon c o n d u i t , a n d a 6 0 - i n c h p i p e d i s c h a r g e s i n t o t h e s p i l l w a y s t i l l i n g 

b a s i n . 

Three major irrigation canal s divert most of t he wat e r from North 

Fork Ogden River. During 1970 . t he amount of diversions was atout 

11 ,800 acre - feet. 

Pineview Dam and Reservoir 

Hydraulic Charact e ristics 
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Pineview Dam, in Ogden Canyon about seven miles east of Ogden . 

was construct ed by the Bureau of Reclamation as part of the Ogden River 

Project during 1934- 37 . The dam is a zoned earth- fi ll structure . It was 

originally ccnstructed to a height of 103 feet, c reating a reservoir of 

44 , 170 acre - fee t capacit y . Under the Weber Basin Project t he dam was 

enlarged to a height 01 132 leet duri ng 1955- 57 , which increased the 

reservoir ca pacity to 110 , 200 acre- feet . The wid t h of t he dam at the top 

Is 30 fee t and the maximum width a t the base is 480 feet. The le ngth of 

the cres t is 600 feet . 

The overflow , c hannel-type spillway, wit h a ca pacity of 10, 000 

cubic fee t per second , is controlled by two radia l gat es . The maxi mum 

discharge capacity of t he outle t works is 2,300 cubic fee t per second 

from the Spillway located in a concrete-li ned tunne l in t he right abutment. 

It conSists of two pipes : A 72- inch pipe leads i nto the 7S - inch Ogden 

Canyon conduit, a nd a 60 - inc h pipe discharges into t he spillway s tilling 

basin . 
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P i n e v i e w R e s e r v o i r , w h e n f i l l e d t o c a p a c i t y , o c c u p i e s a n a r e a of 

2 900 a c r e s . I t i s s e p a r a t e d from t h e u n d e r l y i n g a r t e s i a n r e s e r v o i r b y a 

c l a y c o n f i n i n g b e d w h i c h i s e s s e n t i a l l y i m p e r v i o u s . F o r t y - s i x a r t e s i a n 

w e l l s of t h e C i t y of O g d e n ' s d o m e s t i c w a t e r s u p p l y s y s t e m a r e s u b m e r g e d 

by t h e P i n e v i e w R e s e r v o i r . 

P i n e v i e w R e s e r v o i r p r o v i d e s s u p p l e m e n t a l i r r i g a t i o n , t o 2 2 , 8 6 7 a c r e s 

of land a n d m u n i c i p a l w a t e r w i t h i n t h e O g d e n R i v e r P r o j e c t . T h e w a t e r 

supp ly h a s i m p r o v e d e c o n o m i c c o n d i t i o n s i n t h e a r e a a n d h a s b r o u g h t 

fer t i le l a n d u n d e r c u l t i v a t i o n . 

C h a n g e s i n P i n e v i e w R e s e r v o i r C a p a c i t y 

Ever s i n c e t h e P i n e v i e w D a m w a s c o m p l e t e d i n 1 9 3 6 , t h e r e s e r v o i r 

l e v e l h a s b e e n r e c o r d e d d a i l y a t 8 :00 a 0 m . a n d t h e c o n t e n t s a t t h a t h o u r 

are c o m p u t e d from t h e c a p a c i t y t a b l e fo r t h e r e s e r v o i r . T h e s t o r a g e d a t a 

for t h e P i n e v i e w R e s e r v o i r a r e a v a i l a b l e i n t h e O f f i c e of S t a t e E n g i n e e r 

for t he p e r i o d 1 9 3 7 - 7 0 . 

The s t o r a g e of P i n e v i e w R e s e r v o i r for t h e p e r i o d 1 9 3 7 - 7 0 i s s h o w n 

in f igure 9 . D u r i n g 195 7 , t h e r e s e r v o i r w a s d r a i n e d fo r t h e f i r s t t i m e t o 

i n c r e a s e i t s c a p a c i t y b y i n c r e a s i n g t h e h e i g h t of t h e d a m . A g a i n i n 

November 1970 t h e r e s e r v o i r , w a s d r a i n e d t o c o n s t r u c t a n e w p i p e l i n e for 

the n e w a r t e s i a n w e l l s a t t h e C a m p B r o w n i n g a r e a o n t h e n o r t h s i d e of t h e 

r e s e r v o i r . 
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Pi nevie w Reser voir , when filled to capacity , occupies an a rea of 

2,900 acres . It is separated from the underlying artesian reservoir by a 

clay confining bed which is essentially impervious . Forty- six artesian 

wells of the City of Ogden ' 5 dome stic wate r s upply system a re submerged 

by the Pineview Reservoir. 

Pineview Reservoir provides supplement a l irrigation t o 22 , 867 acres 

of land and munic ipa l water within the Ogden River Project . The wat e r 

. upply has improved economic conditions in the area and has bro ught 

ferti le land under culti vatian. 

Changes in Pineview Reservoir Ca paci ty 

Ever since the Pineview Dam was completed 1n 1936, the reservoir 

level has been recorded daily a t 8 :00 a.m . a nd the conte nts at that hour 

are computed from t he capacity t able for the reservoir. The s torage da ta 

for the Pineview Reservoir are availabl e in the Office of State Engineer 

for the period 1937- 70 . 

The s t orage of Pine view Reservoir for the per iod 1937-70 is shown 

in figure 9 . During 1957 . the reservoir was drained for the first time to 

increase its capacity by increasing the height of the dam . Again in 

November 1970 the reservoir: was drained to construct a new pipe line for 

the new artesian well s a t the Camp Browning area on the north side of the 

reServoir. 
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T h r o u g h o u t 1 9 6 1 , t h e s t o r a g e of P i n e v i e w R e s e r v o i r w a s a t a n a l l -

t ime l o w w h e n i t s t a y e d w i t h i n t h e r a n g e of 1 , 0 1 0 a c r e - f e e t a n d 25 , 0 9 0 

a c r e - f e e t . D u r i n g t h e s a m e y e a r t h e i n f l o w of S o u t h F o r k O g d e n R i v e r 

w a s a l s o a t i t s m i n i m u m . F u r t h e r c o m p a r i s o n of t h e l o n g - t e r m s t o r a g e 

d a t a w i t h t h e i n f l o w of S o u t h F o r k s u p p o r t s t h e i d e a t h a t S o u t h F o r k O g d e n 

River i s t h e m o s t i m p o r t a n t c o n t r i b u t o r t o t h e s t o r a g e of P i n e v i e w R e s e r v o i r . 

S t a r t i n g i n 1 9 6 2 , t h e runof f of S o u t h F o r k O g d e n R i v e r i n c r e a s e d d u e 

t o g r e a t e r p r e c i p i t a t i o n , a n d t h e a v a i l a b l e d e a d s t o r a g e i n t h e r e s e r v o i r 

w a s a l s o i n c r e a s e d t o a n a v e r a g e of 4 8 , 0 0 0 a c r e - f e e t for t h e p e r i o d 

1 9 5 3 - 7 0 . F o r t h e s a m e p e r i o d , t h e m a x i m u m s t o r a g e w a s a b o u t 1 1 0 , 1 0 0 

a c r e - f e e t . 
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Throughout 196 1 , the storage of Pineview Reservoir was at an a11-

time low when it stayed within the range of 1, 010 acre-feet and 2S , 09 0 

acre-feet. During the same year t he inflow of South Fork Ogden River 

was al so at its minimum . Further comparison of the long - te nn s t orage 

data wit h t he inflow of South Fork supports the idea that South Fork Ogden 

River is the most important contributor to the s t orage of Pineview Reservoi r . 

St art ing in 1962 . the runoff of South Fork Ogden River increased due 

to greater preCipitation , and the available dead s torage in t he reservoir 

wa s al so increased to an average of 48 , 000 acre-feet for the period 

1963 - 70. For the 53-me period , the maximum storage was about 110,1 00 

acre-feet . 



G R O U N D - W A T E R RESOURCES 

O c c u r r e n c e 

G r o u n d w a t e r i n O g d e n V a l l e y o c c u r s u n d e r b o t h a r t e s i a n a n d n o n -

a r t e s i a n c o n d i t i o n s ( s e e g l o s s a r y ) i n t h e g r a v e l , s a n d , s i l t , a n d c l a y of 

t h e v a l l e y f i l l t o k n o w n d e p t h s of 4 0 0 f e e t a n d p r o b a b l y d e e p e r . T h e a r 

t e s i a n a q u i f e r u n d e r l i e s t h e v a l l e y s o u t h of E d e n a n d i n t h e v i c i n i t y of 

H u n t s v i l l e , a n d e x t e n d s w e s t w a r d t o w a r d t h e h e a d of O g d e n C a n y o n . I t 

i s n o w p a r t l y o v e r l a i n b y P i n e v i e w R e s e r v o i r . T h e a r t e s i a n a q u i f e r i s t h e 

m o s t i m p o r t a n t s o u r c e of g r o u n d w a t e r i n O g d e n V a l l e y . G r o u n d w a t e r i s 

c o n f i n e d i n t h e p o r e s p a c e s of t h e g r a v e l , s a n d , a n d s i l t of t h e v a l l e y 

f i l l b y o v e r l y i n g c l a y a n d s i l t c o n f i n i n g b e d s , a n d b y u n d e r l y i n g T e r t i a r y 

t u f f s . 

T h e c l a y a n d s i l t c o n f i n i n g b e d s u n d e r l i e a n a r e a of a p p r o x i m a t e l y 

10 s q u a r e m i l e s . M o s t of t h e 46 w e l l s i n o p e r a t i o n i n A r t e s i a n P a r k 

t e r m i n a t e i n a s a n d a n d g r a v e l s e q u e n c e i m m e d i a t e l y b e n e a t h t h e c o n f i n 

i n g b e d s . A l t h o u g h s e v e r a l l e n s e s of c o n f i n i n g s i l t a n d c l a y a l s o a r e 

e n c o u n t e r e d w i t h i n t h e t h i c k n e s s of g r a v e l a n d s a n d , t h e s e l e n s e s a r e 

n o t of w i d e e x t e n t , a n d t h e e n t i r e s y s t e m b e h a v e s h y d r a u l i c a l l y m u c h a s 

a s i n g l e a q u i f e r ( L o f g r e n , 1955 , p . 8 0 ) . 

In t h e r e c h a r g e a r e a s of t h e a r t e s i a n a q u i f e r , n o r t h , n o r t h e a s t , 

e a s t , a n d s o u t h e a s t of t h e o u t e r e d g e of t h e c l a y c o n f i n i n g b e d , g r o u n d 

w a t e r o c c u r s u n d e r w a t e r - t a b l e c o n d i t i o n s . T h e w a t e r - t a b l e a q u i f e r i s 

r e a l l y a n e x t e n s i o n of t h e a r t e s i a n a q u i f e r b e y o n d t h e l i m i t s of t h e c o n f i n 

i n g b e d . The w a t e r t a b l e a q u i f e r m a y b e s e v e r a l h u n d r e d f e e t t h i c k , b u t i t s 

GROUND-WATER RESOURCES 

Occurrence 

Ground water in Ogden Valley occurs under both artesian and non

artesian conditions (see glossary) in the gravel, sand, silt, and clay of 

the valley fill to known depths of 400 feet and probably deeper. The ar

tesian aquifer underlies the valley south of Eden and in the vicinity of 

Huntsville, and extends westward toward the head of Ogden Canyon. It 

is now partly overlain by Pineview Reservoir. The artesian aquifer is the 

most important source of ground water in Ogden Valley. Ground water is 

confined in the pore spaces of the gravel, sand, and silt of the valley 

fill by overlying clay and silt confining beds, and by underlying Tertiary 

tuff s . 

The clay and silt confining beds underlie an area of approximately 

lO square miles. Most of the 46 wells in operation in Artesian Park 

terminate in a sand and gravel sequence immediately beneath the confin

ing beds. Although several lenses of confining silt and clay also are 

encountered within the thickness of gravel and sand, these lenses are 

not of wide extent, and the entire system behaves hydraulically much as 

a Single aquifer (Lofgren, 1955, p. 80). 

In the recharge areas of the artesian aquifer, north, northeast, 

east, and southeast of the outer edge of the clay confining bed, ground 

water occurs under water-table conditions. The water-table aquifer is 

really an extension of the artesian aquifer beyond the limits of the confin

ing bed. The water table aquifer may be several hundred feet thick, but its 
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t h i c k n e s s r e m a i n s u n c e r t a i n b e c a u s e m o s t w e l l s w e r e d r i l l e d i n t o t h e 

aqui fe r o n l y t o t h e d e p t h n e e d e d t o p r o d u c e w a t e r i n t h e q u a n t i t y d e s i r e d . 

About 23 p e r c e n t of t h e w e l l s t h a t t a p t h e w a t e r - t a b l e a q u i f e r a r e l e s s 

t h a n 50 f e e t d e e p , 5 0 p e r c e n t f rom 50 t o 100 f e e t d e e p , 14 p e r c e n t f rom 

100 to 150 f e e t d e e p , a n d t h e r e m a i n i n g 13 p e r c e n t a r e 150 f e e t a n d 

d e e p e r . 

L o c a l b o d i e s of p e r c h e d w a t e r o c c u r . T h e s e a r e g e n e r a l l y t h e z o n e s 

of s a t u r a t i o n w h i c h e x i s t a t s o m e l e v e l a b o v e t h e m a i n w a t e r t a b l e w h e r e 

an i m p e r v i o u s s t r a t u m w i t h i n t h e z o n e of a e r a t i o n i n t e r r u p t s p e r c o l a t i o n 

and c a u s e s g r o u n d w a t e r t o a c c u m u l a t e i n a l i m i t e d a r e a a b o v e t h a t 

s t r a t u m . 

M o v e m e n t 

C o n t o u r s of t h e w a t e r t a b l e ( p l a t e 2) i n d i c a t e t h a t t h e g e n e r a l s l o p e 

and t h e r e f o r e t h e d i r e c t i o n of f l o w of t h e g r o u n d w a t e r i s from t h e n o r t h , 

n o r t h e a s t , e a s t , a n d s o u t h e a s t t o w a r d t h e h e a d of O g d e n C a n y o n , a n d i t 

i s a p p r o x i m a t e l y p a r a l l e l t o t h e g e n e r a l s l o p e of t h e l a n d s u r f a c e . 

The m a p of p l a t e 2 w a s p r e p a r e d o n t h e b a s i s of w a t e r - l e v e l m e a s u r e 

men t s from w e l l s t h a t t a p t h e w a t e r - t a b l e a q u i f e r . T h e s u r f a c e e l e v a t i o n s 

w e r e m e a s u r e d b y a n a l t i m e t e r . S i n c e m o s t of t h e w e l l s i n t h e A r t e s i a n 

Park a r e a , w h e r e t h e g r o u n d w a t e r i s u n d e r a r t e s i a n c o n d i t i o n s , w e r e 

i n a c c e s s i b l e , n o m e a s u r e m e n t s w e r e t a k e n from t h e a r t e s i a n w e l l s . I t i s , 

h o w e v e r , l o g i c a l t o a s s u m e t h a t t h e d i r e c t i o n of m o v e m e n t of g r o u n d w a t e r 
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thickness remains uncertain because most wells were drilled into the 

aquifer only to the depth needed to produce water in the quantity desired . 

About 23 percent of the wells that tap the wate r-tabl e aquifer are less 

than 50 feet deep, 50 percent from 50 to 100 feet deep , 14 percent f rom 

100 to ISO feet deep , and the remaining 13 percent are 150 feet and 

deeper. 

Local bodies of perched water occur. These are generally the zones 

of saturation which exis t at some level above the main wat e r t able where 

an impervious stratum within the zone of aeration interrupts percolation 

and causes ground wat e r to accumulate in a limited area above that 

stratum . 

Movement 

Conburs of t he wate r table (plate 2) indicate that the general slope 

and therefore the direction of flow of the ground water is from the north , 

northeast , east , and southeast toward the head of Ogden Canyon , and it 

is approximately parallel to the general s l ope of the l and surface . 

The ma p of plate 2 was prepared on the basis of water-level measure

ments from wells that t ap the water- table aquifer. The surface elevations 

Were meas\.,;red by an a ltimeter. Since most of the wells in the Artesian 

Park area, where the ground water is under artesian conditions, were 

inaccessible , no measurements were taken from the artesian wells . It is, 

however, logical to assume that the direction of movement of ground water 
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under a r t e s i a n c o n d i t i o n s i s t o w a r d t h e h e a d of O g d e n C a n y o n w h e r e m o s t 

f lowing w e l l s a r e c o n c e n t r a t e d . T h e s e w e l l s a r e d i s c h a r g i n g w a t e r c o n 

t i n u a l l y a n d t h u s , t h e y c r e a t e a n a r e a of l o w p r e s s u r e t o w a r d w h i c h w a t e r 

f lows from t h e s u r r o u n d i n g a q u i f e r . 

T h e m o s t s i g n i f i c a n t f e a t u r e of t h e m a p i s t h e s h a p e of t h e w a t e r -

t a b l e c o n t o u r s . T h e c o n t o u r s a r e r e l a t i v e l y w i d e l y s p a c e d i n t h e e a s t 

and s o u t h e a s t of t h e a r e a s u g g e s t i n g t h a t t h e a q u i f e r m a t e r i a l s a r e m o r e 

p e r m e a b l e , w h e r e a s i n t h e n o r t h , t h e w a t e r - t a b l e c o n t o u r s s h o w a s t e e p 

g r a d i e n t . T h e s t e e p n e s s m a y r e s u l t f rom t h e s l o w m o v e m e n t of w a t e r 

th rough t h e r e l a t i v e l y l e s s p e r m e a b l e m a t e r i a l s t h a t u n d e r l i e t h e a r e a . 

In t h e n o r t h e r n p a r t of O g d e n V a l l e y c o n t o u r s s h o w i n g t h e s u r f a c e 

of t h e w a t e r - t a b l e a q u i f e r b e n d t o w a r d t h e m o u n t a i n . T h i s s u g g e s t s t h a t 

North Fork O g d e n R i v e r s u p p l i e s l e s s r e c h a r g e t o t h e g r o u n d - w a t e r a q u i f e r 

W h e r e a s i n t h e e a s t e r n a n d s o u t h e a s t e r n p a r t s of t h e v a l l e y t h e w a t e r -

t a b l e c o n t o u r s b e n d t o w a r d t h e h e a d of O g d e n C a n y o n i n d i c a t i n g m o r e 

r e c h a r g e from M i d d l e F o r k a n d S o u t h Fo rk O g d e n R i v e r s . 

The s l o p e of t h e w a t e r t a b l e i s g e n e r a l l y g r e a t e r n e a r t h e m o u n t a i n s . 

The m a x i m u m g r a d i e n t i s a b o u t 80 f e e t p e r m i l e n e a r L i b e r t y ; t h e m i n i m u m 

g r a d i e n t i s a b o u t 25 f e e t p e r m i l e n e a r E d e n . 

C o n t o u r s of t h e w a t e r t a b l e m a y i n d i c a t e t h a t t h e r e i s n o t m u c h r e 

c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r s b y s u b s u r f a c e f l o w d i r e c t l y from 

the c o n s o l i d a t e d r o c k s of t h e b o r d e r i n g m o u n t a i n s . In m o s t p l a c e s t h e 

c o n t o u r s a r e m o r e o r l e s s p e r p e n d i c u l a r t o t h e v a l l e y b o u n d a r y . T h e o n l y 
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under artesian conditions is toward the head of Ogden Canyon where mos t 

flowing wells are concentrat ed . These wells are dischargi ng water con

tinually and t hus I they create an area of low pressure toward which water 

flows from the surrounding aquifer . 

The mos t s i gnificant fea t ure of t he map is the shape of the water

table contours. The contours are relative ly widely spaced in the east 

and southeast of the area suggesting that the aquife r materia l s are more 

permeable. whereas in the north . the water-table contours show a s teep 

gradient. The s tee pness may result from the s low move ment of water 

through the relati vely less permeable materials that underlie the area. 

In t he northern part of Ogden Va lley contours showing t he s urface 

of the water- table aquifer bend toward the mount ain . This suggest s that 

North Fork Ogden River supplies less recharge to t he ground - water aquifer. 

Whereas in the eastern and southeast ern parts of the valley the water

table contours bend toward the head of Ogd en Ca nyon indicating more 

recharge from Middle Fork and South Fork Ogden Rivers. 

The slope of the water t a ble is genera lly greater near the mount ains . 

The maximum gradient is about 80 feet per mile near Liberty; the minimum 

gradient is about 2S fee t per mile near Eden. 

Contours of the wate r table may indicate t hat the re is not much re 

charge to the ground - wate r reservoirs by subsurface flow directly from 

the consolida ted rocks of the bordering mountains . In most places t he 

Contours are more or les s perpendicular to the va lley boundary . The only 
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e x c e p t i o n t o t h i s i s t h e e a s t e r n b o r d e r of t h e v a l l e y w h e r e t h e r e m a y b e 

s o m e s u b s u r f a c e r e c h a r g e from t h e f a n g r a v e l s . 

R e c h a r g e 

S o u r c e s of R e c h a r g e 

The u l t i m a t e s o u r c e of r e c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r i n O g d e n 

V a l l e y i s p r e c i p i t a t i o n w h i c h f a l l s m o s t l y i n t h e form of s n o w o n t h e d r a i n a g e 

b a s i n . S o m e of t h i s p r e c i p i t a t i o n f a l l s u p o n t h e p e r m e a b l e d e p o s i t s of t h e 

v a l l e y f i l l a n d i n f i l t r a t e s d i r e c t l y t o t h e w a t e r - t a b l e a q u i f e r . (See a r e a of r e 

c h a r g e on P l a t e 2 . ) B e c a u s e of t h e h y d r a u l i c c o n n e c t i o n b e t w e e n t h e w a t e r -

t a b l e a n d t h e a r t e s i a n a q u i f e r . m o s t of t h i s r e c h a r g e w a t e r r e a c h e s t h e a r t e s i a n 

a q u i f e r d u e t o a g r a v i t a t i o n a l f l o w a l o n g t h e p o r e s p a c e s of t h e v a l l e y 

f i l l . T h a t p o r t i o n of t h e p r e c i p i t a t i o n w h i c h f a l l s u p o n t h e p e r m e a b l e d e 

p o s i t s a b o v e t h e c o n f i n i n g l a y e r f o r m s l o c a l b o d i e s of p e r c h e d w a t e r . 

S o m e of t h e runof f from t h i s p r e c i p i t a t i o n r e a c h e s t h e s u r f a c e 

s t r e a m s . The p r i n c i p a l r e c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r i s from s e e p 

a g e a l o n g t h e m a j o r s t r e a m c h a n n e l s a n d from c a n a l s a n d i r r i g a t e d l a n d s . 

T h e t h r e e f o r k s of O g d e n R i v e r c o n t r i b u t e s u b s t a n t i a l a m o u n t s of 

w a t e r t o t h e g r o u n d - w a t e r r e s e r v o i r s . S e e p a g e from i r r i g a t e d l a n d a n d 

d e l i v e r y c a n a l s a l s o c o n t r i b u t e s o m e r e c h a r g e t o t h e g r o u n d - w a t e r r e s e r 

v o i r s . T h i s s e e p a g e t a k e s p l a c e d u r i n g t h e i r r i g a t i o n s e a s o n . 

An u n k n o w n b u t p r o b a b l y s m a l l q u a n t i t y of w a t e r m a y b e r e c h a r g e d 

t o t h e g r o u n d - w a t e r a q u i f e r b y s u b s u r f a c e f l o w d i r e c t l y from t h e c o n s o l i 

d a t e d r o c k s of t h e b o r d e r i n g m o u n t a i n s . T h e s o l u b l e a n d f r a c t u r e d r o c k s 
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except ion to this is the east e rn border of t he va lley where t here may be 

some subsurface recharge from the fa n gravels . 

Recharge 

Sources of Recharge 

The ultimate source of recharge to the ground-water reservo ir in Ogden 

Valley is precipit ation whic h fa ll s mostly in the form of snow on t he dra inage 

basin . Some of thi s precipitation falls upon the permeable deposits of the 

valley fill a nd infiltrates directly to the water-table aquifer. (See area of re 

charge on Plate 2 . ) Because of the hydraulic connection between the water

table and the artesian aquifer,most of thi s recharge water reache s the artesian 

aquifer due to a gravitational flow a long the pore spaces of t he va lley 

fill . That portion of the precipit ati on which falls u pon the permeabl e de 

posits above the confining layer forms local bodies of perched wa ter . 

Some of the runoff from t his precipitation reaches the surface 

streams . The principal recharge to the ground - water reservoir is from seep

age a long the major stream channe ls and from canal s a nd irrigated lands . 

The three forks of Ogden River contribute substantial amounts of 

water t o the ground - water reservoirs . Seepage from irriga ted land and 

delivery canals a lso contribute some recharge to the ground - wate r reser

voi rs . This seepage takes place during the irrigation season . 

An unknown but probably small quantity of water may be recharged 

to t he ground - wate r aquifer by subsurface flow di rectly from the consoli 

da ted rocks of the bordering mountains . The soluble and fractured rocks 
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in t he m o u n t a i n s a b s o r b p a r t of t h e p r e c i p i t a t i o n t h a t f a l l s u p o n t h e m . 

Part of t h e a b s o r b e d w a t e r i s c o n s u m e d b y e v a p o t r a n s p i r a t i o n , p a r t s e e p s 

into s u r f a c e s t r e a m s i n t h e m o u n t a i n s , a n d p a r t r e m a i n s i n t h e s u b s u r f a c e 

unt i l i t e v e n t u a l l y p e r c o l a t e s d i r e c t l y i n t o t h e v a l l e y f i l l . T h e q u a n t i t y 

of w a t e r t h a t r e c h a r g e s t h e g r o u n d - w a t e r r e s e r v o i r s i n O g d e n V a l l e y i n 

t h i s m a n n e r i s n o t k n o w n . 

The m i n i m u m t o t a l r e c h a r g e i n 1 9 7 0 w a s e s t i m a t e d t o b e 3 4 , 3 0 0 

a c r e - f e e t ( t a b l e 5 ) . 

T a b l e 5 . G r o u n d - w a t e r r e c h a r g e i n 1 9 7 0 . 

A c r e - f e e t 

S e e p a g e from w a t e r w a y s a n d 

i r r i g a t e d l a n d 2 9 , 0 0 0 

I n f i l t r a t i o n of p r e c i p i t a t i o n 5 , 3 0 0 

S u b s u r f a c e i n f l o w U n k n o w n 

T o t a l ( r o u n d e d ) 3 4 , 3 0 0 

S e e p a g e from w a t e r w a y s a n d i r r i g a t e d l a n d 

The O g d e n R i v e r s y s t e m i s t h e m o s t i m p o r t a n t s o u r c e of r e c h a r g e 

to t he g r o u n d - w a t e r r e s e r v o i r i n O g d e n V a l l e y . The e s t i m a t e d s e e p a g e 

to t he g r o u n d - w a t e r r e s e r v o i r i n 1 9 7 0 from w a t e r w a y s ( p e r e n n i a l s t r e a m s , 

Q n d c a n a l s and d i t c h e s t h a t d i s t r i b u t e w a t e r from p e r e n n i a l s t r e a m s ) a n d 

i r r iga ted l a n d w a s a b o u t 2 9 , 0 0 0 a c r e - f e e t . 
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in the mountains absorb part of the precipitation that falls upon them. 

Part of the absorbed water is consumed by evapotranspiration , part seeps 

into surface s treams in the mountains . and part remains in the subsurface 

until it eventua lly percolates directly into the valley fill. The quantity 

of water that recharges the ground - water reservoirs in Ogden Va lley in 

this manner is not known . 

The minimum total recharge in 1970 was estimated to be 34,300 

acre- feet (t able 5) . 

Table 5 . Ground - water recharge in 1970. 

Seepage from waterways and 

irrigated land 

Infiltration of precipitation ..... .. . . 

Subsurface inflow 

Total (rounded) 

Seepage from waterways and irrigated land 

Acre - feet 

29,000 

5,300 

Unknown 

34,300 

The Ogden River system is the most important source of recharge 

to the ground-water re servoir in Ogden Valley . The estimated seepage 

to the ground - water rese rvoir in 1970 from waterways (perennial streams I 

and canals and ditches that distribute water from perennial streams) and 

irrigated land was about 29, 000 acre-feet . 
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No w o r k w a s d o n e d u r i n g t h i s i n v e s t i g a t i o n t o e s t a b l i s h t h e a m o u n t 

of w a t e r l o s t b y s e e p a g e from w a t e r w a y s . H o w e v e r , a s e r i e s of m e a s u r e 

m e n t s of s e e p a g e l o s s e s w a s m a d e i n t h e c h a n n e l of S o u t h F o r k O g d e n 

River d u r i n g t h e s u m m e r of 1 9 2 4 b y H . W . B r o w n i n g , of t h e O f f i c e of t h e 

S ta te E n g i n e e r . 

On Ju ly 2 0 , a l l t h e w a t e r i n t h e S o u t h F o r k w a s b e i n g d i v e r t e d a t 
t h e m o u t h of S o u t h F o r k C a n y o n for i r r i g a t i o n , a n d t h e c h a n n e l of 
t h e s t r e a m w a s d r y for a d i s t a n c e of m o r e t h a n 2 m i l e s b e l o w t h e 
d i v e r s i o n . W a t e r b e g a n t o f l o w i n t h e c h a n n e l a g a i n a t a p o i n t 
a b o u t ha l f a m i l e s o u t h e a s t of H u n t s v i l l e . On t h a t d a y a b o u t 34 
s e c o n d - f e e t of t h e f l o w a t t h e m o u t h of t h e c a n y o n w a s t u r n e d b a c k 
i n to t h e d r y c r e e k c h a n n e l . Two d a y s l a t e r t h e w a t e r h a d r e a c h e d a 
po in t o n l y a b o u t a m i l e b e l o w t h e p l a c e of d i v e r s i o n , a n d m o r e t h a n 
a mi le of t h e c h a n n e l s t i l l r e m a i n e d d r y . O n J u l y 23 , 1925 , 4 3 
s e c o n d - f e e t w a s f l o w i n g i n t h e s t r e a m c h a n n e l j u s t b e l o w t h e p o i n t 
of d i v e r s i o n a t t h e m o u t h of t h e c a n y o n , b u t t h e f l o w a t a p o i n t 
a p p r o x i m a t e l y 1 m i l e f a r t h e r d o w n t h e c h a n n e l w a s o n l y a b o u t 25 
s e c o n d - f e e t , s h o w i n g a l o s s of a b o u t 18 s e c o n d - f e e t i n 1 m i l e of 
c h a n n e l ( L e g g e t t e a n d T a y l o r , 1 9 3 7 , p . 13 2 ) . 

Fur ther t e s t s a l o n g t h e s a m e s t r e a m c h a n n e l s h o w e d t h a t t h e s e e p a g e l o s s 

w a s a b o u t 39 s e c o n d - f e e t t h r o u g h t h e 2 - m i l e s e c t i o n of t h e c h a n n e l . T h e s e 

t e s t s i n d i c a t e a s e e p a g e l o s s of a b o u t 42 p e r c e n t a l o n g o n e m i l e s e c t i o n 

of t h e s t r e a m c h a n n e l , a l o s s m u c h h i g h e r t h a n o n e s h o u l d n o r m a l l y 

e x p e c t . In o r d e r t o c o m e u p w i t h m o r e r e l i a b l e s e e p a g e f i g u r e s , r e f e r 

e n c e s w e r e m a d e t o o t h e r g r o u n d - w a t e r b a s i n s i n U t a h . W i t h t h e i n f o r m a 

t ion o b t a i n e d from t h e a l r e a d y p u b l i s h e d r e p o r t s of W e b e r D e l t a D i s t r i c t , 

Nor thern U t a h V a l l e y , a n d S o u t h e r n U t a h V a l l e y , t h e a u t h o r m a d e t h e 

fo l lowing a s s u m p t i o n s : (1) s e e p a g e l o s s from t h e c h a n n e l s of m a j o r 

s t r e a m s i s a b o u t 20 p e r c e n t of t h e t o t a l d i s c h a r g e , (2) s e e p a g e l o s s from 

th 
e c a n a l s i s a b o u t 20 p e r c e n t of t h e w a t e r d i v e r t e d fo r i r r i g a t i o n , a n d 
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No work was done during this investigation to establish t he amount 

of water lost by seepage from wa terways . However I a series of measure-

roents of seepage losses was made in the channel of South Fork Ogden 

River during the summer of 1924 by H . W . Browning , of the Office of the 

State Engineer. 

On July 20 I all the wate r in the South Fork was being diverted at 
the mouth of South Fork Canyon for irrigation I and the channe l of 
the stream was dry for a dist ance of more than 2 miles below the 
diversion. Water began to flow in the channel again at a point 
about half a mile southeast of Huntsville . On that da y about 34 
second- feet of the flow at the mouth of the canyon was turned back 
into the dry creek channel. Two days later the water had reached a 
point only about a mile below the place of diversion , and more t han 
a mile of the cha nnel s t ill remained dry . On July 23 , 1925 , 43 
second - fee t was flowing in the stream channel just below the point 
of diversion at the mouth of the canyon , but the flow a t a point 
approximately 1 mile farther down the channe l was only about 2S 
second - feet , showing a 10s5 of about 18 second - feet in 1 mile of 
channel (Leggette and Taylor, 1937, p . 132) . 

Further tes t s a long the same stream channel showed that t he seepage loss 

was about 39 second - feet through the 2- mile section of the c hannel. These 

tests indicate a seepage loss of about 42 percent along one mile section 

of the stream channel, a loss much higher than one should normally 

expect . In order to come up with more reliable seepage figures , refer-

ences were made to other ground - water baSins in Utah . With the informa-

!ion obtained from the already published reports of Weber De lta District, 

Non hern Utah Valley , and Southern Utah Valley , t he a uthor made t he 

follOWi ng assumptions : (1) seepage los s from the channels of major 

streams is about 20 percent of the total discharge , (2) seepage loss from 

the canals is about 20 percent of the water diverted for irrigation , and 
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(3) d i v e r s i o n s from t h e p e r e n n i a l s t r e a m s w e r e m a d e o n l y d u r i n g t h e i r r i g a 

t i on s e a s o n . 

M o s t of t h e s e e p a g e from p e r e n n i a l s t r e a m s t a k e s p l a c e d u r i n g l a t e 

sp r ing and e a r l y s u m m e r w h e n t h e f l o w i s m a x i m u m . The t h r e e f o r k s of 

Ogden R ive r f l o w a c r o s s t h e h i g h l y p e r m e a b l e r e c h a r g e a r e a s of O g d e n 

V a l l e y . The t o t a l runof f f rom t h e t h r e e f o r k s of O g d e n R i v e r d u r i n g t h e 

n o n i r r i g a t i o n s e a s o n of 1 9 7 0 w a s a b o u t 2 7 , 600 a c r e - f e e t . P r o b a b l y a b o u t 

20 p e r c e n t of t h i s runof f r e c h a r g e s t h e a q u i f e r s . T h u s , d u r i n g t h e n o n i r r i g a 

t ion s e a s o n of 1 9 7 0 t h e t o t a l a m o u n t of r e c h a r g e w a s a b o u t 5 , 5 0 0 a c r e - f e e t . 

D u r i n g t h e i r r i g a t i o n s e a s o n , t h e c h a n n e l of N o r t h Fork w a s m o r e o r 

l e s s d ry s i n c e m o s t of t h e w a t e r i s d i v e r t e d i n t o i r r i g a t i o n c a n a l s . The 

flow of S o u t h Fo rk a n d M i d d l e F o r k O g d e n R i v e r s , h o w e v e r , w a s a b o u t 

5 2 , 0 0 0 a c r e - f e e t . T h u s , t h e s e e p a g e from t h e c h a n n e l s of t h e s e s t r e a m s 

w a s a b o u t 1 0 , 4 0 0 a c r e - f e e t . 

W a t e r i s d i v e r t e d from t h e t h r e e f o r k s i n t o u n l i n e d i r r i g a t i o n c a n a l s 

wh ich c r o s s t h e p r i n c i p a l r e c h a r g e a r e a s of O g d e n V a l l e y . T h e s e c a n a l s 

d iver t a b o u t 3 0 , 0 0 0 a c r e - f e e t of w a t e r d u r i n g t h e i r r i g a t i o n s e a s o n , a n d 

t hey u n d o u b t e d l y l o s e w a t e r t o t h e r e c h a r g e a r e a s . The l o s s from t h e s e 

c a n a l s i s e s t i m a t e d t o b e a b o u t 20 p e r c e n t of t h e w a t e r d i v e r t e d ; t h u s , t h e 

r e c h a r g e from t h e s e u n l i n e d c a n a l s w a s a b o u t 6 , 0 0 0 a c r e - f e e t . T h e r e m a i n 

ing 2 4 , 0 0 0 a c r e - f e e t of w a t e r i s a p p l i e d for i r r i g a t i o n . If 30 p e r c e n t of 

the w a t e r i n f i l t r a t e s t o t h e g r o u n d - w a t e r r e s e r v o i r , t h e n t h e a m o u n t of 

r e c h a r g e from t h i s s o u r c e i s a b o u t 7 , 2 0 0 a c r e - f e e t . 
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(3) diver sions from the perennial s treams were made only duri ng the irriga

t10n season . 

Most of the seepage from perennial streams takes place during la t e 

spring and early summer when the flow is maximum. The t hree forks of 

Ogden Rive r fl ow across the highl y permeable recharge a reas of Ogden 

Valley . The t ot a l runoff from t he three forks of Ogden River d uring the 

nonirriga tion season of 1970 was about 27, 600 acre - feet. Probably about 

20 percent of this runoff recharges the aquife rs. Thu s , d uring t he nonirriga

ticn season of 1970 the total amount of recharge was about 5,500 acre-feet. 

During the irrigation sea s on , the channel of North Fork was more or 

less dry since most of the wat e r is d i verted into irrigation canals. The 

flow of Sout h For k and Middle For k Ogden Rive rs , however , was about 

52 , 000 acre - feet. Thus , the seepage from t he channels of t hese s treams 

was about 10 , 400 acre -fee t . 

Water is diverted from t he three forks into unlined irrigation ca nals 

which cross t he principal recharge areas of Ogden Valley . These canals 

divert about 30 , 000 acre - fe et of wate r d uring t he irrigation season, and 

they undoubted ly l ose wat e r t o the recharge a reas . The loss from these 

cana l s is est imated t o he about 20 percent o f the water diverted ; thus, the 

recharge from these unlined canals was about 6 , 000 acre - fee t. The remain

ing 24 , 000 acre-feet of wa ter is applied for irrigation . If 30 percent of 

the water infiltra tes to the ground - wat e r reservoir, then t he amount of 

recharge from t his source is a bout 7 , 200 acre - feet. 
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In O g d e n V a l l e y t h e r e a r e o n l y t w o i r r i g a t i o n w e l l s . M o s t of t h e 

w e l l s w e r e u s e d for h o u s e h o l d p u r p o s e s . T h e r e f o r e , t h e r e c h a r g e from 

s u c h s o u r c e s w a s a s s u m e d t o b e n e g l i g i b l e . 

In f i l t r a t ion of P r e c i p i t a t i o n 

Some of t h e p r e c i p i t a t i o n t h a t f a l l s o n t h e m o r e p e r m e a b l e s u r f a c e s 

of Ogden V a l l e y i n f i l t r a t e s d o w n w a r d t o w a r d t h e a q u i f e r s . The a m o u n t of 

i n f i l t r a t i on of p r e c i p i t a t i o n v a r i e s w i t h t h e s l o p e of t h e l a n d . The s t e e p e r 

the s l o p e , t h e l a r g e r t h e a m o u n t of runof f i n a g i v e n p e r i o d of t i m e . On 

u n e v e n s u r f a c e s , h o w e v e r , t h e r e m a y b e c o n s i d e r a b l e s u r f a c e s t o r a g e of 

w a t e r . A g r e a t e r p r o p o r t i o n of w a t e r e n t e r s t h e s o i l d u r i n g p e r i o d s of 

s t e a d y r a i n s t h a n d u r i n g h e a v y d o w n p o u r s . T h e m o r e o p e n a n d p o r o u s t h e 

so i l c o v e r , t h e b e t t e r a b l e i t i s t o a b s o r b w a t e r a n d p r e v e n t i t from r u n n i n g 

off i m m e d i a t e l y . 

The u s e of w a t e r b y v e g e t a t i o n a n d t h e t i m e of t h e y e a r a r e i n t e r r e 

la ted f a c t o r s . D u r i n g t h e g r o w i n g s e a s o n , v e g e t a t i o n i n t e r c e p t s a n d c o n 

s u m e s l a r g e a m o u n t s of w a t e r b e f o r e i t r e a c h e s t h e w a t e r t a b l e , e s p e c i a l l y 

from June t h r o u g h S e p t e m b e r . As a r e s u l t of c o n s u m p t i v e u s e of w a t e r b y 

P l a n t s , t h e w a t e r t a b l e d e c l i n e s g r a d u a l l y t h r o u g h o u t t h e s u m m e r a n d f a l l 

m o n t h s , and u s u a l l y i s l o w e s t i n t h e l a t e f a l l . L o w e r t e m p e r a t u r e s , l o n g 

s t e a d y r a i n , and n o t r a n s p i r a t i o n l o s s e s f a v o r t h e r e c h a r g e of g r o u n d w a t e r . 

In t he p r e s e n c e of d e n s e v e g e t a t i o n t h e r a t e of f l o w of s u r f a c e w a t e r i s 

a p p r e c i a b l y r e t a r d e d . 

In Ogden Valley there e re only t wo irrigation wells . Most of the 

wellS were used for household purposes. Therefore , the recharge from 

such sources was assumed to be negligible . 

Infiltration of Precipitation 
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Some of the precipitation that falls on the more permeabl e s urfaces 

of Ogden Valley infiltrates downward toward the aquifers . The amount of 

infiltration of precipitation varies with t he s lope of the l and . The steeper 

the slope , the larger the amount of runoff in a given period of time . On 

uneven surfaces , however, thew may be conSiderable surface storage of 

water. A greater proportion of water enters t he soil during periods of 

steady rains than during heavy downpours . The more open and porous the 

1011 cover. the better able it is to absor b water and prevent it from running 

off immediate ly. 

The use of water by veget(~tion and the time of the year a re interre

lated factors. During the growing season , vegetat ion intercepts and con

lumes large amount s of wat e r be.fore it reaches t he water t abl e , especia lly 

from June through September . As a result of consumptive use of wat er by 

plants, the water t abl e declines gradually throughout the summer and fall 

months, and usually is l owest in t he l a te fa ll. Lower temperatures , long 

steady rain, and no tra nspiration losses favor the recharge of ground water. 

lD the presence of dense veget ation the rate of flow of s urface water is 

apJI'eCiably r e tarded . 
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The s u r f a c e m a t e r i a l s i n O g d e n V a l l e y , e s p e c i a l l y t h o s e i n t h e r e 

cha rge a r e a s , a r e q u i t e p e r m e a b l e . T h i s f a v o r s a d i r e c t i n f i l t r a t i o n of 

p r e c i p i t a t i o n . S o m e of t h e p r e c i p i t a t i o n t h a t f a l l s o n t h e s u r r o u n d i n g 

m o u n t a i n s a l s o d r a i n s i n t o t h e v a l l e y f i l l . 

The o n l y p r e c i p i t a t i o n s t a t i o n i n O g d e n V a l l e y i s a t P i n e v i e w D a m , 

in Ogden C a n y o n a b o u t a m i l e b e l o w t h e l o w e r e n d of O g d e n V a l l e y . T h e 

record b e g a n i n J a n u a r y 1935 a n d d u r i n g t h e p e r i o d 1 9 3 5 - 7 0 t h e a v e r a g e 

annua l p r e c i p i t a t i o n w a s 2 8 , 4 9 i n c h e s . An e a r l i e r r e c o r d a t H u n t s v i l l e i n 

the s o u t h e a s t p a r t of O g d e n V a l l e y c o v e r e d 30 y e a r s of t h e p e r i o d 1895 t o 

1930 , d u r i n g w h i c h t h e a v e r a g e a n n u a l p r e c i p i t a t i o n w a s 2 0 . 4 i n c h e s . 

Absence of o v e r l a p m a k e s t h e c o r r e l a t i o n of t h e s e t w o r e c o r d s i m p o s s i b l e , 

but i t a p p e a r s t h a t t h e P i n e v i e w D a m s t a t i o n r e c e i v e s a b o u t 40 p e r c e n t 

more p r e c i p i t a t i o n t h a n t h e H u n t s v i l l e s t a t i o n , b e c a u s e of t h e o r o g r a p h i c 

in f luence of t h e W a s a t c h R a n g e . 

The a m o u n t of r e c h a r g e from p r e c i p i t a t i o n d u r i n g 1 9 7 0 w a s e s t i m a t e d 

by mak ing t h e f o l l o w i n g a s s u m p t i o n s : (1) o n l y 70 p e r c e n t of t h e p r e c i p i t a 

t ion a t P i n e v i e w D a m i s r e p r e s e n t a t i v e of p r e c i p i t a t i o n i n O g d e n V a l l e y ; 

(2) none of t h e p r e c i p i t a t i o n t h a t f a l l s o n t h e c l a y c o n f i n i n g l a y e r r e c h a r g e s 

g r o u n d - w a t e r r e s e r v o i r ; (3) o n l y 25 p e r c e n t of t h e p r e c i p i t a t i o n t h a t f a l l s 

on t h e more p e r m e a b l e s e d i m e n t s i n f i l t r a t e s t o t h e g r o u n d - w a t e r r e s e r v o i r ; 

a n d (4) o n l y t h e p r e c i p i t a t i o n d u r i n g t h e m o n t h s of J a n u a r y - M a y a n d O c t o b e r 

December i n f i l t r a t e s t o t h e w a t e r t a b l e a n d n o n e of t h e p r e c i p i t a t i o n d u r i n g 

J u n e - S e p t e m b e r i n f i l t r a t e s . 
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The surface materials in Ogden Valley, especially those 1n the re 

cbatge areas , are quite permeable . This favors a direct infiltration of 

precipitation . Some of the precipitation t hat falls on the surrounding 

mountains also drains into the valley f ill. 

The only precipitation stat ion in Ogden Valley is at Pineview Dam , 

in Ogden Canyon about a mile below the lower end of Ogden VaUey . The 

record began in January 1935 and during the period 1935 - 70 the average 

annual precipitation was 28 . 49 inches . An earlier record at Huntsville in 

the southeast part of Ogden Valley covered 30 years of the period 1895 to 

1930, during which t he average annual precipitation was 20 . 4 inches . 

Absence oi overlap makes the correlation of these two records impossible , 

but it appears that the Pineview Dam station receives about 40 percent 

more precipitation than t he Huntsville station , because of the orographic 

influence of the Wasatch Range . 

The amount of recharge from preCipitation during 1970 was estimated 

by making the following assumptions: (1) only 70 percent of the precipit a 

tion at Pineview Dam is representative of preci pit ation in Ogden Valley; 

(2) none of the precipitation tha t fall s on the c l ay confini ng l ayer recharges 

OIOund-water reservoir; (3) onl y 25 percent of the precipitation that falls 

on the more permeable sedim~nts infiltrat es to t he ground-water reservoir; 

and (4) only the precIpitation during the months of January- May and October

December infiltrates t o the wa ter t able and none of t he precipit a tion during 

'lime-September infiltrates . 



The m o n t h l y p r e c i p i t a t i o n i n O g d e n V a l l e y for t h e y e a r 1 9 7 0 i s g i v e n 

in t a b l e 6 . 

T a b l e 6 . M o n t h l y p r e c i p i t a t i o n i n O g d e n V a l l e y for t h e y e a r 
1 9 7 0 . R e c o r d of s t a t i o n l o c a t e d a t P i n e v i e w D a m . 

P r e c i p i t a t i o n 
( i n c h e s ) 

J a n u a r y 4 . 5 7 

F e b r u a r y 1 . 2 0 
M a r c h 2 . 6 4 

Apr i l 3 . 8 2 
M a y 3 . 5 5 
J u n e 2 . 6 5 

J u l y . 4 1 
A u g u s t , 2 9 
S e p t e m b e r 3 . 1 9 
O c t o b e r 4 . 3 6 
N o v e m b e r 5 . 6 9 
D e c e m b e r 4 . 3 5 
A n n u a l 3 6 . 7 2 

The p r e c i p i t a t i o n d u r i n g t h e p e r i o d s of J a n u a r y - M a y a n d O c t o b e r - D e c e m b e r 

1970 w a s 3 0 . 1 8 i n c h e s ( 2 . 5 1 f e e t ) a t P i n e v i e w D a m . The r e c h a r g e a r e a 

(the a r e a b e t w e e n t h e b o u n d a r y of t h e v a l l e y f i l l a n d t h e u p p e r l i m i t of t h e 

c l ay c o n f i n i n g b e d , p l a t e 2) i s a b o u t 1 2 , 0 0 0 a c r e s i n O g d e n V a l l e y . If 

25 p e r c e n t of t h i s p r e c i p i t a t i o n i n f i l t r a t e s t o t h e g r o u n d - w a t e r r e s e r v o i r , 

the amoun t of r e c h a r g e i s : 

0 . 2 5 x 2 . 5 1 x 1 2 , 0 0 0 x . 7 0 = 5 , 3 0 0 a c r e - f e e t . 

Some p a r t s of O g d e n V a l l e y h a v e r e a s o n a b l y p e r m e a b l e m a t e r i a l s a t 

the s u r f a c e , b u t t h e y a r e u n d e r l a i n a t d e p t h b y c l a y t h a t i s l e s s p e r m e a b l e 

than t h e s u r f a c e m a t e r i a l s . S o m e of t h e c l a y , b e i n g o n l y s l i g h t l y p e r -
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The mont hly precipitation in Ogden Valley for t he year 1970 is give n 

in table 6 . 

Table 6 . Monthl y preci pi t ation i n Ogden Va lley for the year 
1970 . Record of s tation located at Pineview Dam . 

Preci pitation 
(inches) 

January 4 . 57 
February 1. 20 
March 2. 64 
April 3 . 82 
May 3 . 55 
June 2. 65 
July . 41 
August . 29 
Sept ember 3.1 9 
October 4 . 36 
November 5 . 69 
December 4 . 35 
Annual 36 . 72 

The precipitatio n duri ng the period s of January- May and Oct ober - December 

1970 was 30 . 18 inche s (2 . 5 1 fee t ) a t Pineview Dam . The recharge area 

(the are a be twee n t he boundary of t he valley fil l and t he upper limit of t he 

clay confining bed , plat e 2) is about 12 I 00 0 acres in Ogden Valley . If 

25 percent of this precipit a t ion i nfiltrates t o the ground - wa te r reservoir, 

the amount of recharge is: 

0 . 25 x 2 . S1 x 12, 000 x . 70=='5 , 300 acre - fee t. 

Some parts of Ogde n Va lley have reasonably permeable ma t er ia l s a t 

the Surface , but t hey a re underla i n a t dept h by clay t hat is l ess permeabl e 

than the s urface mat e ria l s . Some of the clay , being only s lightly pe r-
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m e a b l e , s u p p o r t s p e r c h e d w a t e r b o d i e s . S u c h s i t u a t i o n s m a y b e s e e n i n 

the v i c i n i t y of H u n t s v i l l e . H e r e , s e v e r a l d u g w e l l s d i s c h a r g e w a t e r f rom 

perched w a t e r b o d i e s . 

S u b s u r f a c e In f l ow 

The c o n s o l i d a t e d a n d p o o r l y c o n s o l i d a t e d r o c k s t h a t c r o p o u t a l o n g 

the W a s a t c h M o u n t a i n s b o r d e r i n g O g d e n V a l l e y a r e c a p a b l e of a b s o r b i n g 

and t r a n s m i t t i n g p a r t of t h e p r e c i p i t a t i o n t h a t f a l l s u p o n t h e m . P a r t of t h e 

melt w a t e r from s n o w p r o b a b l y s e e p s a l o n g t h e j o i n t s , f r a c t u r e s , a n d o t h e r 

o p e n i n g s and m a y r e a c h i n t o t h e v a l l e y f i l l . H o w e v e r , t h e c o n t r i b u t i o n t o 

r e c h a r g e from s u c h s o u r c e s i s p r o b a b l y s m a l l . T h e r o c k s t h a t c r o p o u t 

a long t h e e a s t e r n b o u n d a r y of t h e v a l l e y d i p a w a y from t h e v a l l e y a n d r e 

cha rge from t h e s e r o c k s w i l l b e n e g l i g i b l e . The N o r w o o d Tuff p r o b a b l y 

c o n s t i t u t e s t h e l a r g e p a r t of t h e b e d r o c k of O g d e n V a l l e y . B e c a u s e of i t s 

low p e r m e a b i l i t y i t a c t s a s a n u n d e r l y i n g c o n f i n i n g b e d . S o m e of t h e w a t e r 

p e r c o l a t i n g t h r o u g h t h e r o c k s a l o n g t h e w e s t e r n b o u n d a r y of t h e v a l l e y w i l l 

be l a r g e l y i n t e r c e p t e d b y t h i s c o n f i n i n g b e d a n d w i l l n o t r e a c h t o t h e g r o u n d 

wa te r a q u i f e r s i n t h e Q u a t e r n a r y d e p o s i t s . 

D i s c h a r g e 

Ground w a t e r i s d i s c h a r g e d i n O g d e n V a l l e y b o t h a r t i f i c i a l l y a n d 

n a t u r a l l y . A r t i f i c i a l d i s c h a r g e o c c u r s a s w i t h d r a w a l s from b o t h f l o w i n g 

a n d pumped w e l l s . N a t u r a l d i s c h a r g e i n c l u d e s e v a p o t r a n s p i r a t i o n , d i s 

cha rge from s p r i n g s , a n d s u b s u r f a c e o u t f l o w . As w i l l b e d i s c u s s e d f u r t h e r 
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meable , supports perched water bodies . Such situations may be seen in 

the vicinity of Hunt sville. Here, several dug wells discharge water from 

perched water bodies . 

subsurface Inflow 

The consolidated and poorl y consolidated rocks that crop out al ong 

the Wasatch Mount ains bordering Ogden Va lley are capable of absorbing 

and transmi tting part of the precipi.t ation that falls upon them . Part of t he 

me lt water from snow probably seeps a long the joints , fractures , and other 

openings and may reach into t he vaUey fill . However , the contribution to 

rechal'ge from such sources is probably small. The rocks that crop out 

along the eastern boundary of the valley dip away from the valley and re 

charge from these rocks will be negligible . The Norwood Tuff probably 

constitutes the large: part of t he bedrock of Ogden Valley . Because of its 

low permeability it acts as an undl:!rlying confining bed . Some of t he wa ter 

percolating through t he rocks a lon9" t he western boundary of t he valley will 

be largely intercepted by this confining bed and wi ll not reach to t he ground 

Water aquifers in t he Quaternary dl:!posits . 

Discharge 

Ground water is discharged in Ogden Valley both artifiCia ll y and 

naturally . Artificia l discharge occurs as withdrawals from bot h flowing 

and pumped we ll s. Natural discharge includes evapotranspiration , dis 

charge from springs , and subsurface outfl ow . As will be discussed furthe r 



in t h i s r e p o r t , t h e s u b s u r f a c e o u t f l o w w a s g r e a t l y r e d u c e d b y b u i l d i n g of 

p i n e v i e w D a m a n d i t i s n o w n e g l i g i b l e . 

The m i n i m u m t o t a l d i s c h a r g e i n 1 9 7 0 w a s e s t i m a t e d t o b e 3 4 , 0 0 0 

a c r e - f e e t ( t a b l e 7 ) . 

T a b l e 7 . G r o u n d - w a t e r d i s c h a r g e i n 1 9 7 0 . 

A c r e - f e e t 
W e l l s 

F l o w i n g 1 2 , 6 0 0 

N o n - f l o w i n g 100 

E v a p o t r a n s p i r a t i o n 2 0 , 0 0 0 

S p r i n g s 1 , 3 0 0 

S u b s u r f a c e o u t f l o w N e g l i g i b l e 

T o t a l ( r o u n d e d ) 3 4 , 0 0 0 

W e l l s 

In O g d e n V a l l e y t h e r e a r e 46 a r t e s i a n w e l l s ( f lowing) a n d 160 n o n -

flowing w e l l s . The C i t y of O g d e n o b t a i n s a l l b u t a s m a l l p a r t of i t s 

munic ipa l w a t e r s u p p l y from a g r o u p of a r t e s i a n w e l l s i n O g d e n V a l l e y , 

and t h e s e w i t h d r a w a l s c o n s t i t u t e t h e g r e a t e s t p a r t of t h e d i s c h a r g e from 

a r t e s i a n w e l l s i n t h e v a l l e y . 

In 1 9 1 4 , t h e C i t y of O g d e n b e g a n d e v e l o p i n g a r t e s i a n w a t e r n e a r t h e 

junc t ion of t h e t h r e e f o r k s of O g d e n R i v e r , a n d t h e d r i l l i n g of w e l l s b y t h e 

C l t y c o n t i n u e d a t i r r e g u l a r i n t e r v a l s u n t i l 1 9 3 3 . A l t o g e t h e r , 5 1 w e l l s w e r e 

dri l led by t h e C i t y of O g d e n i n t h e s o - c a l l e d " A r t e s i a n P a r k " a r e a (now 
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in this report, the subs urface outflow was greatly reduced by building of 

Pineview Dam and it is now negligible . 

The minimum total discharge in 1970 was estimat ed to be 34 , 000 

acre-fee t (table 7). 

Tabl e 7. Ground-water discharge in 1970. 

Wells 

Flowing ... .... ... .... .......... 

Acre-fee t 

12, 600 

Non-flowing . •• • ...•.•.•.•. • .•.• 100 

Evapotranspiration 

Springs 

Subsurface outflow 

Total (ro unded) 

.. .. ... .... ... ... 

. .... .. ...... . ... 

Wells 

20 , 000 

1,300 

Neg ligible 

34 , 000 

In Ogden Valley there are 46 artesian wells (flowing) a nd 160 non

flowing we lls . The Ci t y of Ogden obtains a ll but a small part of i t s 

muniCipa l water supply from a group of artesian well s in Ogden Valley, 

and these withdrawals constitut e the greatest part of the discharge from 

artesian well 5 in the valley . 

In 1914 , t he City of Ogden began deve loping a rtesia n water near the 

junction of the t hree forks of Ogden River , and t he drilling of wells by the 

City Continued a t i rregular interval s until 1933 . Altogether, 51 wells were 

drilled by the City of Ogden in the so- called "Artesian Park II area (now 
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cove red b y t h e r e s e r v o i r ) . T h e s e w e l l s r a n g e i n d e p t h from 85 t o 600 f e e t . 

Five of t h e s e w e l l s w e r e p o o r p r o d u c e r s a n d t h e y w e r e p l u g g e d a n d a b a n 

doned in 1936 . Of t h e 46 w e l l s n o w i n u s e , 43 r a n g e i n d e p t h from 85 t o 

215 fee t and t h e o t h e r s a r e 2 4 6 , 4 7 5 , a n d 600 f e e t d e e p . 

Pr ior t o t h e c o m p l e t i o n of P i n e v i e w R e s e r v o i r , 48 w e l l s w e r e c o n 

n e c t e d t o a c o l l e c t i n g s y s t e m a n d t h e r a t e of w i t h d r a w a l s from t h e s e w e l l s 

w a s r e g u l a t e d b y c o n t r o l l i n g w o r k s a t t h e w e l l s . 

About 19 of t h e w e l l s a r e i n d i v i d u a l l y e q u i p p e d w i t h v a l v e s b y w h i c h 
t h e y c a n b e c l o s e d o r o p e n e d . T w e n t y - f i v e w e l l s a r e e q u i p p e d w i t h 
c o n c r e t e c a t c h b a s i n s a r o u n d t h e w e l l c a s i n g s a n d c a n b e m a d e t o 
flow i n t o t h e c a t c h b a s i n s o v e r t h e t o p s of t h e c a s i n g s , f ou r o r f i v e 
fee t a b o v e t h e s u r f a c e . T h e c a t c h b a s i n s d r a i n e d b y g r a v i t y i n t o t h e 
c o l l e c t i n g s y s t e m ( L e g g e t t e a n d T a y l o r , 1 9 3 7 , p . 1 4 0 ) . 

In p r e p a r a t i o n for t h e i n u n d a t i o n of A r t e s i a n P a r k b y P i n e v i e w R e s e r 

vo i r , t h e c a s i n g s of 46 of t h e w e l l s w e r e c u t d o w n a s m u c h a s 10 f e e t a n d 

c o n n e c t e d t o a 3 - f o o t - d i a m e t e r s t e e l c o n d u i t . By l o w e r i n g t h e p o i n t of 

d i s c h a r g e , t h e m a x i m u m d i s c h a r g e w i t h a l l w e l l s f l o w i n g f r e e w a s i n c r e a s e d 

20 p e r c e n t a b o v e t h e p r e v i o u s m a x i m u m . 

U n t i l 1951 t h e s e a r t e s i a n w e l l s s u p p l i e d w a t e r of g o o d q u a l i t y t o 

the C i t y of O g d e n . H o w e v e r , i n 1 9 5 1 t h e f i r s t i r o n b a c t e r i a p r o b l e m i n 

the a r t e s i a n w e l l s u p p l y w a s r e c o r d e d , a n d i n 1 9 6 4 t h e r e w a s a s u d d e n 

la rge i n c r e a s e i n t h e i r o n b a c t e r i a c o n t e n t of t h e w a t e r from t h e w e l l s . 

hen fu r the r t e s t s m a d e i n 1 9 6 7 c o n f i r m e d t h e i n c r e a s i n g a m o u n t s of i r o n 

b a c t e r i a , t h e C i t y of O g d e n d e c i d e d t o d r i l l n e w r e p l a c e m e n t w e l l s , 

^ p l a c i n g t h e e x i s t i n g w e l l s w i t h t h e n e w w e l l s w o u l d p r o v i d e w a t e r 

S4 

covered by the reservoir) . These well s range in depth from 85 t o 600 feet. 

fi ve of these we lls were poor producer s and t hey were plugged and aban-

doned in 1936 . Of t he 46 wells now in use , 43 range i n depth from 85 t o 

215 feet and t he others are 246 , 475 , a nd 600 feet deep . 

Prior to t he compl e tion of Pi neview Reservoir, 48 well s were con-

neeted to a collect ing s ys t em and the ra t e of withdrawal s from t hese we lls 

was regulated by controlli ng works at the we lls. 

About 19 of the well s a re i nd i vidua lly equipped with va lves by which 
they can be closed or opened . Twent y- five wells aTe equipped with 
concrete catch basins a round t he well casings and c an be made to 
flow into the catch basi ns ove r t he t ops of the casings , four or five 
feet above the surface . The catch basins drained by gravity into the 
collecting syst em (Leggette and Taylor, 1937, p . 140) . 

In preparation for the inundation of Artesian Park by Pineview Reser-

voir , the casings of 46 of t he wells were c ut down as much as 10 feet and 

connected to a 3- foo t-diamete r steel conduit. By l owering the pOint of 

discharge , the maxi mum di sc ha rge with a ll well s flowing free was incre ase d 

20 percent above the pre vious maximum . 

Until 1951 these artesian wells suppli ed w a te r o f good quality to 

the Cit y of Ogden . However, in 195 1 t he fi r s t iron bacteri a proble m in 

the arteSian well s upply wa s recorded , and in 1964 there was a s udden 

large increase i n t he i ron bacte ria content of the wate r from t he wells . 

\Vhen further test s made in 1967 c onfinned t he increasing amounts of iron 

bacteria , the Cit y of Ogden decided to drill new replacement wells. 

ReplaCing t he exi sting wells w ith the new wells would provide water 
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free from i r o n b a c t e r i a a n d w o u l d f u r t h e r p r o v i d e a n o p p o r t u n i t y t o a r r a n g e 

for s i m p l e t r e a t m e n t of t h e w e l l s w i t h c h l o r i n e if b a c t e r i a l p r o b l e m s s h o u l d 

d e v e l o p in t h e f u t u r e . T h e s e n e w w e l l s w e r e t h e n d r i l l e d o n t h e l a n d s u r 

face at t h e C a m p B r o w n i n g a r e a . A l t o g e t h e r e i g h t w e l l s w e r e d r i l l e d d u r 

ing t he p e r i o d 1 9 6 9 - 7 1 b u t t h r e e of t h e m w e r e p o o r p r o d u c e r s a n d a b a n d o n 

e d . The f i v e w e l l s w h i c h a r e g o i n g t o s u p p l y w a t e r for t h e C i t y of O g d e n 

are 20 i n c h e s i n d i a m e t e r a n d t h e i r d e p t h s r a n g e from 240 f e e t t o 278 f e e t 

(see d r i l l e r s ' l o g s i n a p p e n d i x I I I ) . E a c h w e l l i s p r o v i d e d w i t h 2 0 - i n c h -

d i a m e t e r m u l t i p l e s e c t i o n s of w e l l s c r e e n s and 1 8 - i n c h c a s i n g w a s 

i n s t a l l e d b e t w e e n s e c t i o n s of s c r e e n s . A n e w 3 - f o o t - d i a m e t e r s t e e l c o n 

duit h a s b e e n c o n s t r u c t e d a n d t h e w a t e r from t h e s e n e w w e l l s w i l l b e 

pumped i n t o t h i s c o n d u i t . As s o o n a s t h e n e w w e l l s a r e p u t i n t o o p e r a t i o n , 

the old w e l l s w i l l b e p l u g g e d a n d a b a n d o n e d . 

Pr ior t o 1937 m o s t of t h e n o n - f l o w i n g w e l l s i n O g d e n V a l l e y w e r e d u g 

w e l l s . T h e y w e r e l i m i t e d i n d e p t h t o t h e f i r s t w a t e r e n c o u n t e r e d , a n d 

u s u a l l y t o r e l a t i v e l y s h a l l o w d e p t h s ( l e s s t h a n 50 f e e t ) . D u r i n g 1 9 4 0 - 7 0 , 

about 110 w e l l s w e r e d r i l l e d b y c a b l e - t o o l p e r c u s s i o n m e t h o d a n d 16 w e l l s 

were d r i l l e d b y h y d r a u l i c r o t a r y d r i l l i n g . 

T a b l e 8 g i v e s t h e c l a s s i f i c a t i o n of n o n - f l o w i n g w e l l s i n O g d e n 

va l l ey in 1970 a c c o r d i n g t o u s e , d e p t h , a n d d i a m e t e r . 
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free from iron bacteria and would furthe r provide an opportunity to arrange 

for simple treatment of t he we lls with chlorine if bacterial probl ems should 

develop in the future . These new wells were t hen drilled on the land s ur

fa ce at the Camp Browning area. Altogether eight well s were drilled dur

ing the period 1969 - 71 but three of t hem wer e poor producer s and abandon

ed. The fiv e wells which are going to supply water for the City of Ogden 

are 20 inches in diameter and their depths range from 240 feet to 278 feet 

(see drille rs ' logs in appendix III) . Each well is provided with 20-inch

diameter multiple sections of well screens and 18 - inch casi ng was 

installed between sections of screens . A new 3- foot-diameter s teel con

duit has been cons tructed and the water from these new wells will be 

pumped into this conduit. As soon as t he new wells a re put into operation, 

the old wells wil l be plugged and abandoned . 

Prior to 1937 mos t of t he non-flowing wells in Ogden Va lley were dug 

wells . They were limited in depth t o the first water encountered , and 

Usually to relatively shallow depths (le ss tha n 50 feet). During 1940- 70, 

about 11 0 wells were drilled by cable - tool percussion method and 16 wells 

Were drilled by hydraulic rot ary d rilling. 

Table 8 gives the classification of non-flowing well s in Ogden 

Va lley in 1 !J70 according to use , dept h . and diamete r. 



T a b l e 8 . C l a s s i f i c a t i o n of n o n - f l o w i n g w e l l s i n O g d e n 
V a l l e y i n 1 9 7 0 . 

(Based o n a p p l i c a t i o n s , c l a i m s , a n d d r i l l e r s ' r e p o r t s f i l e d w i t h 
t h e U t a h S t a t e E n g i n e e r ) . 

U s e : N u m b e r of w e l l s 
D o m e s t i c (D) 128 
I r r i g a t i o n (I) 2 
S t o c k (S) 9 
C o m b i n e d ( D , I , S ) 21 

T o t a l r e p o r t e d 160 

D e p t h ( f e e t ) : 
L e s s t h a n 50 34 

5 0 - 1 0 0 78 
1 0 0 - 1 5 0 23 
150 a n d m o r e 25 

T o t a l r e p o r t e d 160 

D i a m e t e r ( i n c h e s ) : 
L e s s t h a n 4 

4 
6 
8 

M o r e t h a n 8 
D u g 

T o t a l r e p o r t e d 

3 
42 
77 
22 

7 
9 

160 

Table 8. Classification of non-flowing wells in Ogden 
Valley in 1970 . 

(Base d on applicatio.ns , claims , 
the Utah State Engineer). 

Use: 
Domestic (D) 
Irrigation (I) 
Stock (S) 
Combined (D , I , SI 

Total reported 

Depth (feet): 
Less than 50 

50 - 100 
100- 150 
150 and more 

Total reported 

Diameter (inche 5) : 
Less than 4 

4 
6 
8 

More than 8 
Dug 

Total reported 

and drillers I reports filed with 

Number of wells 
128 

2 
9 

21 
160 

34 
78 
23 
25 

160 

3 
42 
77 
22 

7 
9 

160 
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D i s c h a r g e From A r t e s i a n W e l l s 

The w i t h d r a w a l s from t h e a r t e s i a n r e s e r v o i r b y m e a n s of 46 O g d e n C i t y 

w e l l s c o n s t i t u t e t h e l a r g e s t a r t i f i c i a l d i s c h a r g e . S i n c e 1 9 3 6 , t h e d i s c h a r g e 

from t h e s e w e l l s h a s b e e n m e a s u r e d b y a v e n t u r i m e t e r . M o n t h l y a n d a n n u a l 

d i s c h a r g e from a r t e s i a n w e l l s i n O g d e n V a l l e y i s s h o w n i n t a b l e 9 . 

The m o n t h l y d i s c h a r g e from a r t e s i a n w e l l s for t h e p e r i o d 1 9 3 1 - 7 0 

i s shown i n f i g u r e 1 0 . T h e d i s c h a r g e from t h e s e w e l l s i s n o t c o n s t a n t 

but c h a n g e s from s e a s o n t o s e a s o n a n d from y e a r t o y e a r . In g e n e r a l t h e 

l o w e s t w i t h d r a w a l s a r e i n t h e a u t u m n a n d w i n t e r s e a s o n s , a n d t h e h i g h e s t 

w i t h d r a w a l s a r e i n J u n e of e a c h y e a r . F o r s e v e r a l y e a r s c o m p r e s s e d a i r 

w a s forced i n t o t h e w e l l s t o i n c r e a s e t h e f l o w d u r i n g t h e s u m m e r . T h e 

ave rage d i s c h a r g e from t h e s e 46 w e l l s for t h e p e r i o d 1 9 3 1 - 7 0 w a s a b o u t 

12 ,800 a c r e - f e e t a y e a r . The m a x i m u m d i s c h a r g e for t h e s a m e p e r i o d , 

18 ,146 a c r e - f e e t , w a s i n 1 9 5 2 , a n d t h e m i n i m u m d i s c h a r g e , 9 , 4 4 9 a c r e -

f ee t , w a s i n 1 9 6 4 . D u r i n g 1 9 7 0 t h e t o t a l d i s c h a r g e from t h e a r t e s i a n w e l l s 

w a s abou t 1 2 , 6 0 0 a c r e - f e e t . 

D i s c h a r g e From N o n - f l o w i n g W e l l s 

The d i s c h a r g e from n o n - f l o w i n g w e l l s for d o m e s t i c u s e w a s d e t e r 

mined b y m u l t i p l y i n g a n a v e r a g e a n n u a l d i s c h a r g e ( a b o u t 0 . 7 a c r e - f e e t ) 

Per w e l l u s e d for d o m e s t i c p u r p o s e s b y t h e t o t a l n u m b e r of d o m e s t i c w e l l s 

U 2 8 ) . The a v e r a g e a n n u a l d i s c h a r g e of a d o m e s t i c w e l l w a s o b t a i n e d 

from the i n f o r m a t i o n o n r u r a l - f a m i l y a n d s t o c k u s e b y C r i d d l e a n d o t h e r s 
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Discharge From Artesian Wells 

The withdrawals from the a rtesian reservoir by means of 46 Ogden City 

wells constitut e the larges t a rtificial di s charge . Since 1936 , the discharge 

from these well s has been measured by a venturimeter. Monthly and annual 

discharge from a rtes ian wells in Ogden Valley is shown in table 9 . 

The monthly discharg e from arte sian well s for the period 1931-70 

is shown in figure 10 . The d ischarge from these wells is not constant 

but changes from season to season and from year to year . In general the 

lowest withdrawal s a re in the autumn and winter seasons, and the highest 

withdrawals are in June of each year . For several years compressed air 

was forced into the wells to increase the flow during the summer. The 

average discharge from these 46 wells for the period 193 1-70 was about 

12, 800 acre - fe e t a year . The maximum discharge for the same period I 

18,1 46 acre- feet, was in 1952 . and the minimum dis:::harge , 9 , 449 acre 

feet, was in 1964 . During 1970 the total d ischarge from the a rtesian wells 

Was abou t 12,600 acre-feet. 

Discharge From Non-flowing Wells 

The di scharge from non-flowing \,\Tells for domestic use was de te r

mined by multiplying a n average annual di scharge (about 0 .7 acre -feet ) 

per well used for domestic purposes by the t otal number of domestic wells 

(28) . The a verage annua l d ischarge of a domestic well was obtained 

from the information on rura l- fam ily and s tock use by Criddl e and others 



Table 9. Monthly and annual discharge of Artesian Park Wells, 
in acre-feet. 

Sources: Records 1931-1951 from H.E. Thomas (1953) and 1951-56 
and 1960-70 from J.F. Barnett's Annual Report Ogden 
River System. 

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 

1931 780 760 790 830 880 1,300 1,230 1,120 930 830 800 800 11,100 
1932 740 650 680 650 650 930 1,190 1,180 910 750 610 680 9,800 
1933 870 790 870 875 915 1,000 1,115 1,155 1,100 910 835 860 11,300 
1934 860 775 910 965 970 1,010 1,160 1,200 1,090 900 860 920 11,600 
1935 920 800 870 840 875 915 1,005 1,130 1,095 1,000 900 930 11,700 

1936 1,000 920 1,005 1,015 1,000 1,050 1,340 1,265 1,190 1,160 895 940 12,800 
1937 1,000 930 985 965 1,125 985 1,245 1,390 1,295 1,195 845 750 12,700 
1938 755 685 730 665 695 890 1,300 1,215 1,065 945 755 730 10,400 
1939 750 670 735 620 910 1,005 1,383 1,340 970 785 855 820 10,800 
1940 790 665 755 695 1,095 1,265 1,445 1,395 875 920 775 795 11,500 

1941 790 680 630 550 910 1,000 980 1,070 1,090 790 690 710 9,900 
1942 770 730 790 840 1,030 1,070 1,130 1,380 1,250 1,170 860 890 11,900 
1943 900 810 860 1,040 1,250 1,020 1,280 1,480 1,380 1,180 900 900 13,000 
1944 960 930 930 780 990 960 1,460 1,590 1,300 1,350 1,120 1,350 13,700 
1945 1,350 1,020 1,030 870 1,030 900 1,310 1,380 1,370 1,330 1,200 1,260 14,000 

Table 9. f,'lonthly ~nd aTtllu~1 discharge of Artesian Park Wells, 
in acr('-feel. 

Sources: Records 1931- 195 1 from H.E. Thomas ( 1953) and 1951-56 
and 1960-70 rrom J.r . l3arnell '~ Annual Report Ogden 
River System. 

Year Jan. Feb. Mar. Apr. May June July Aug. Sepl. Del. Nov. Dec. Annual 

1931 780 760 790 830 880 1,300 1.230 1,120 930 830 800 800 11,100 
1932 740 650 680 650 650 930 1, 190 1.1 80 910 750 6 10 680 9,800 
1933 870 790 870 875 9 15 1,000 1,115 1,155 1,100 910 835 860 11,300 
1934 860 775 910 965 970 1,010 1, 160 1,200 1,090 900 860 920 11,600 
1935 920 800 870 840 875 915 1,005 1.1 30 1,095 1,000 900 930 11,700 

1936 1,000 920 1,005 1,015 1,000 1.050 1,340 1.265 1.190 1, 160 895 940 12,800 
1937 1,000 930 985 965 1.1 25 985 1,245 1,390 1.295 1,195 845 750 12,700 
1938 755 685 730 665 695 890 1,300 1,2 15 1,065 945 755 730 10,400 
1939 750 670 735 620 9 10 1,005 1,383 1.340 970 785 855 820 10,800 
1940 790 665 755 695 1,095 1,265 1,445 1,395 875 920 775 795 11 ,500 

194 1 790 680 630 550 910 1,000 980 1,070 1,090 790 690 710 Q,900 
1942 770 730 790 840 1,030 1,070 1, 130 1,380 1,250 1,170 860 890 11 ,900 
1943 900 810 860 1,040 1,250 1,020 1,280 1,480 1,380 1,180 900 900 13,000 
1944 960 930 930 780 990 960 1,460 1,590 1,300 1,350 1,120 1,350 13,700 
1945 1,350 1,020 1,030 870 1,030 900 1,310 1,380 1,370 1,330 1,200 1,260 14,000 



Table 9 — Continued 

Year Jan. 

1946 1,270 
1947 1,280 
1948 1,140 
1949 1,310 
1950 1,100 

1951 1,300 
1952 1,828 
1953 1,267 
1954 1,170 
1955 1,360 

1956 1,270 
1957 — 
1958 — 
1959 — 
1960 756 

1961 740 
1962 758 
1963 990 
1964 830 
1965 595 

1966 648 
1967 816 
1968 540 
1969 553 
1970 806 

Feb. Mar. 

1,050 990 
1,060 1,150 
1,110 1,170 
1,170 1,220 
1,100 1,350 

1,060 1,270 
1,200 1,130 
1,260 1,520 
1,240 1,520 
1,240 1,190 

1,050 1,000 

736 820 

670 720 
635 690 
770 890 
767 670 
600 600 

560 614 
714 721 
506 915 
501 558 
273 490 

Apr. May 

860 1,300 
1,070 1,250 
1,120 1,350 
1,210 1,250 
1,050 1,360 

1,390 1,430 
1,520 1,580 
1,235 1,300 
1,300 1,660 
1,230 1,680 

1,080 1,470 

870 1,195 

780 1,160 
815 905 
835 1,126 
615 979 
620 1,260 

1,127 1,458 
1,338 1,533 
1,375 1,487 
1,316 1,426 

823 1,420 

June July 

1,300 1,650 
1,180 1,580 
1,560 1,600 
1,410 1,560 
1,480 1,740 

1,660 1,680 
1,450 1,830 
1,850 1,550 
1,150 1,430 
1,320 1,430 

1,270 1,770 

1,474 1,180 

1,300 780 
1,195 1,565 

880 980 
626 860 

1,630 1,045 

1,234 1,200 
1,479 1,364 
1,428 1,414 
1,333 1,333 
1,601 L695 

Aug. Sept. 

1,700 1,360 
1,470 1,370 
1,410 1,300 
1,560 1,560 
1,540 1,730 

1,490 1,460 
1,530 1,780 
1,435 1,660 
1,700 1,240 
1,740 1,220 

1,363 1,170 

725 680 

666 535 
1,340 675 

950 850 
920 860 
670 660 

1,255 1,123 
1,210 1,074 
1,324 1,265 
1,288 974 
1,692 1,353 

Oct. Nov. 

1,270 1,210 
1,260 1,160 
1,220 1,160 
1,250 1,240 
1,260 1,400 

1,400 1,300 
1,380 1,330 
1,340 1,180 
1,120 1,450 
1,180 1,290 

1,320 1,060 

840 820 

707 740 
1,095 915 

885 680 
920 670 
645 640 

1,102 876 
941 570 

1,010 747 
894 847 

1,041 776 

Dec. Annual 

1,210 15,200 
1,270 15,100 
1,210 15,300 
1,240 15,800 
1,400 16,500 

1,280 16,700 
1,580 18,146 
1,490 17,087 
1,030 16,010 
1,060 15,940 

1,060 14,883 

840 10,936 

715 9,513 
990 11,578 
795 10,631 
735 9,449 
660 9,625 

825 12,022 
554 12,316 
568 12,580 
893 11,917 
682 12,652 

Table 9 - Continued 

Year J an. Feb . Mnr. Apr. May Junt' J uly Aug. Sept. Oct. Nov. Dec. Annual 

19016 1,170 1,050 990 860 1,300 1,300 1,650 1.700 1,360 1,270 1,2 10 1,210 15,200 
1947 1,280 1,060 1,150 1,070 1,250 I.I BO 1,580 1,470 1,370 1,260 1,160 1,270 15. IDO 
1948 1,140 1,11 0 1,170 1, 120 1,350 1,560 1,600 1.4 10 1,300 1,220 1,160 1,2 10 15,300 
1949 1,3 10 1.1 70 1,220 1.210 1,250 1,4 10 1.560 1.560 1,560 1,250 1.240 1,240 15,600 
1950 1,1 00 1,100 1,350 1,050 1,360 1.480 1,740 1,5 40 1,730 1,260 1,400 1,400 16500 

195 1 I ,Joo 1,060 1,270 \,390 1.430 1,660 1.680 1,490 1,460 1,400 1.300 1.280 16.700 
1952 1,8:28 1,200 1,130 1,520 1,580 1,450 1,830 1,530 1,780 1,380 1.330 1,580 18.146 
1953 1,267 1,260 1,520 1,235 1,300 1,850 1,550 1,435 1,660 1,340 1,180 1,490 17,087 
1954 1,170 1.240 1,520 1,300 1,660 1.1 50 1,430 1,700 1,240 1,120 1,450 1,030 16,0 10 
1955 1,360 1,240 1,190 1,230 1,680 ),320 1,430 1,740 1,220 1,180 1,290 1,060 15 ,940 

1956 1,270 1,050 1,000 1,080 1,4 70 1,270 1,770 1,363 1,1 70 1.320 1,060 1,060 14.883 
1957 
1958 
1959 
1960 75. 736 820 870 1 ,1 C)5 1.4 74 1, IRO 7'15 680 840 820 840 10,936 

196 1 740 670 720 780 1,160 1,300 780 6(i6 ;]5 707 740 715 9.5 13 
1962 758 fi :~5 690 8 15 90S 1,1\)$ 1,565 1,340 675 1,095 9 15 990 I 1.578 
1963 990 770 890 835 1.126 880 980 950 850 885 680 795 10,63 1 
1964 830 767 670 6 15 9 79 626 860 920 860 920 670 735 Y.449 
1965 595 600 600 620 1,260 1,630 J .045 670 660 645 640 660 9.625 

1966 648 560 6 14 1,127 1,458 1,234 1,200 1,255 1,123 1,102 876 825 12.022 
1967 8 16 714 72 1 1,338 1,533 1,479 1.364 1,2 10 1,074 941 570 554 12.3 16 
1968 540 506 9 15 1.375 1,487 1,428 1,414 1,324 1,265 1,01 0 747 568 12,580 
1969 553 501 558 1,3 16 1,426 1.333 1,333 1,288 974 894 847 893 11 ,917 
\970 806 273 490 823 1,420 1,60 1 1.695 1,692 1,353 1,041 776 682 12,652 

~ 

ill 
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Figure 10, Monthly discharge from artesian wells for the period 1936-70. 
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(1962 , p . 2 3 ) . D u r i n g 1 9 7 0 , t h e t o t a l d i s c h a r g e from n o n - f l o w i n g w e l l s 

in O g d e n V a l l e y w a s a b o u t 100 a c r e - f e e t . 

E v a p o t r a n s p i r a t i o n 

M e t h o d of S t u d y 

T h e f i e l d work, w a s d o n e i n J u l y 1 9 7 1 . At t h e b e g i n n i n g of t h e f i e l d 

work a r a p i d r e c o n n a i s s a n c e w a s m a d e t o i d e n t i f y t h e p r i n c i p a l t y p e s of 

p l a n t s , t h e i r c h a r a c t e r i s t i c a s s o c i a t i o n s , a n d t h e i r l o c a t i o n . T h e n , a r e a s 

o c c u p i e d b y e a c h p l a n t t y p e w e r e m a p p e d o n a e r i a l p h o t o g r a p h s , t a k e n i n 

t h e f a l l of 1965 , o n a s c a l e of 1 : 2 0 , 0 0 0 . P l a t e 3 r e p r e s e n t s t h e t y p e s , 

a r e a l e x t e n t , and l o c a t i o n of d i f f e r e n t p l a n t g r o u p s i n O g d e n V a l l e y . 

E a c h p a r c e l of l a n d w a s i n s p e c t e d t o i d e n t i f y t h e p l a n t t y p e s , 

a s s e m b l a g e s , a n d t h e i r r e l a t i v e p e r c e n t a g e s . At t h e e n d of t h e f i e l d w o r k 

t h e a u t h o r c a m e u p w i t h a l o n g l i s t of p l a n t s p e c i e s . S i n c e i t w a s n o t 

p o s s i b l e t o p l o t t h e a r e a l e x t e n t of e a c h p l a n t s p e c i e s o n a m a p , t h e a u t h o r 

a t t e m p t e d t o g r o u p t h e p l a n t s i n t o n i n e c a t e g o r i e s ( s e e p l a t e 3 ) . E a c h 

c a t e g o r y r e p r e s e n t s p l a n t s of s i m i l a r g r o w t h h a b i t s . In g e n e r a l , c l i m a t e , 

d e p t h t o w a t e r , a n d q u a l i t y of g r o u n d w a t e r a r e t h e m o s t i m p o r t a n t f a c t o r s 

w h i c h e x e r t a c o n t r o l l i n g i n f l u e n c e o n t h e o c c u r r e n c e a n d g r o w t h of p l a n t s . 

S i n c e t h e r e a r e n o d r a s t i c c h a n g e s i n t h e c l i m a t e a n d t h e q u a l i t y of g r o u n d 

w a t e r i n O g d e n V a l l e y , t h e d e p t h t o w a t e r i s p r o b a b l y t h e m o s t i m p o r t a n t 

f a c t o r w h i c h d e t e r m i n e s t h e t y p i c a l p l a n t a s s o c i a t i o n s . T h e r e f o r e , t h e 

g r o u p i n g of d i f f e r e n t p l a n t s p e c i e s w a s b a s e d o n t h e a v a i l a b i l i t y a n d t h e 

r e l a t i v e p o s i t i o n of t h e g r o u n d w a t e r . 
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(1962, p. 23). During 1970, the total discharge from non-flowing wells 

in Ogden Valley was about 100 acre-feet. 

Evapotrans piration 

Method of Study 

The field work was done in July 1971. At the beginning of the field 

work a rapid reconnaissance was made to identify the principal types of 

plants, their characteristic as sociations, and their location. Then, areas 

occupied by each plant type were mapped on aerial photographs, taken in 

the fall of 1965, on a scale of 1: 20,000. Plate 3 represents the types I 

areal extent, and location of different plant groups in Ogden Valley. 

Each parcel of land was inspected to identify the plant types, 

assemblages, and their relative percentages. At the end of the field work 

the auth8r came up with a long list of plant species. Since it was not 

possible to plot the areal extent of each plant species on a map I the author 

attempted to group the plants into nine categories (see plate 3). Each 

category represents plants of similar growth habits. In general, climate, 

depth to water, and quality of ground water are the most important factors 

vvhich exert a controlling influence on the occurrence and growth of plants. 

Since there are no drastic changes in the climate and the quality of ground 

water in Ogden Valley I the depth to water is probably the most important 

factor which determines the typical plant associations. Therefore I the 

grouping of different plant species was based on the availability and the 

relati ve position of the ground water. 
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The a r e a l d e n s i t y of g r o w t h i s d e f i n e d b y M o w e r a n d N a c e ( 1 9 5 7 , 

p 6) a s t h e r a t i o of t h e a r e a o c c u p i e d b y p l a n t s t o t h e t o t a l a r e a i n a 

g iven p a r c e l of l a n d . An a r e a l d e n s i t y of 100 p e r c e n t i s a s p a c i n g of 

p l a n t s s o c l o s e l y t h a t t h e a d d i t i o n of o n e n e w p l a n t t h e o r e t i c a l l y w o u l d 

crowd ou t a n o l d p l a n t of t h e s a m e s i z e . F i e l d o b s e r v a t i o n s i n d i c a t e 

tha t 100 p e r c e n t d e n s i t y h a s n o w h e r e b e e n a c h i e v e d . T h e a r e a l d e n s i t y 

of g r o w t h , on t h e a v e r a g e , i s a b o u t 75 p e r c e n t . 

In o r d e r t o c o m p a r e t h e a m o u n t of v e g e t a t i o n i n d i f f e r e n t p a r c e l s of 

l a n d , t h e n e t a r e a o c c u p i e d b y p l a n t s , a n d t h e a m o u n t of w a t e r c o n s u m e d 

in e a c h p a r c e l , i t i s u s e f u l t o a d j u s t t h e d e n s i t y t o 100 p e r c e n t . T h i s 

me thod , w h i c h w a s d e v e l o p e d b y G a t e w o o d a n d o t h e r s (195 2 ) , m i g h t l e a d 

to more c o n s i s t e n c y i n t h e r e s u l t s of c o n s u m p t i v e - u s e s t u d i e s „ 

T a b l e 10 l i s t s t h e m o s t c o m m o n v e g e t a t i o n s i n O g d e n V a l l e y w i t h 

common and s c i e n t i f i c n a m e s . 

Spec i f ic C h a r a c t e r i s t i c s a n d A s s o c i a t i o n s 

There a r e m a n y v a r i e t i e s of w a t e r - l o v i n g p l a n t s i n O g d e n V a l l e y . 

The g r o w t h h a b i t s for s o m e of t h e m o s t c o m m o n p l a n t s w i t h p l a n t a s s o c i a 

t i o n s , u s e f u l n e s s of t y p e s , a n d t h e d e p t h t o w h i c h e a c h s e n d s r o o t s t o 

obta in w a t e r a r e d e s c r i b e d b e l o w . M o r e c o m p l e t e d e s c r i p t i o n s m a y b e 

ob ta ined from R o b i n s o n ( 1 9 5 8 ) , M e i n z e r ( 1 9 2 3 ) , a n d H i t c h c o c k ( 1 9 5 0 ) . 

Alfalfa; i s o n e of t h e m o s t i m p o r t a n t h a y a n d f o r a g e c r o p s i n O g d e n V a l l e y , 

Alfalfa g r o w s b e s t o n d e e p l o a m s a n d i t h a s a w i d e r a n g e of c l i m a t i c 
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The areal density of growth is defined by Mower and Nace (1957 , 

p . 6) uS the ratio of the area occupied by plants to the tota l a rea 1n a 

given parcel of land . An areal density of 100 percent is a spacing of 

plants so c losely that the addition of one new plant theoretically woul d 

crowd Qut an old plant of the same size . Field observations indicat e 

that 100 percent density has nowhere been achieved . The areal density 

of growth , on the average I is about 75 percent. 

In order to compare the amount of vegetation in different parcels of 

land I the net area occupied by plants , and the amount of water consumed 

in each parcel, it is useful to adjus t t he density to 100 percent. This 

method , which was developed by Gatewood and others (1952) , might lead 

to more consistency in the results of consumptive - use studies. 

Table 10 lists the most common veget ations in Ogden Valley wit h 

common and SCientific names . 

Speciflt: Charact e riSticS and Associat ions 

There are many varieties of water-loving pl ant s in Ogden Va lley . 

The growth habit s for some of the most common plants with pl ant associa 

tions . usefulness of t ypes . and the dept h t o which each sends root s to 

obtain water are described below . More complet e descriptions may be 

obtained from Robinson (1958) , Meinzer (1923), and Hitchcock (1950) . 

Alfalfa : is one of the most important hay and forage crops in Ogden Valley . 

Alfalfa grows best on deep loams and it has a wide range of climatic 
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T a b l e 1 0 . C o m m o n t y p e s of v e g e t a t i o n i n O g d e n V a l l e y . 

rnmmon or l o c a l n a m e S c i e n t i f i c n a m e 

Alfalfa M e d i c a q o s a l i v a L i n n a e u s 
American m a n n o - g r a s s G l y c e r i a g r a n d i s S . W a t s . 
Big s a g e b r u s h A r t e m i s i a t r i d e n t a t a N u t t . s s p . 
Bigtooth m a p l e A c e r g r a n d i d e n t a t u m N u t t . 
Black m u s t a r d B r a s s i c a n i g r a (L . ) Koch 
Blue w i l d r y e E l y m u s g l a u c u s B u c k l . v a r . 
Boxelder A c e r n e g u n d a L . v a r . 
Ca t t a i l T y p h a d o m i n g e n s i s P e r s . 
Ca t t a i l T y p h a l a t i f o l i a L . 
Common d a n d e l i o n T a r a x a c u m o f f i c i n a l e W e b e r 
Cot tonwood P o p u l u s L . 
Cres t ed w h e a t g r a s s A g r o p y r o n c r i s t a t u m (L.) G o e r t n . 
Curly d o c k R u m e x c r i s p u s L . 
Elk t h i s t l e C i r s i u m c . f . u n d u l a t u m ( N u t t . ) S p r e n g . 
Gambel s c r u b o a k Q u e r c u s g a m b e l i i N u t t . 
Giant w i l d r y e E l y m u s c o n d e n s a t u s P r e s l . v a r . 
Hairy c h e s s (Brome) B r o m u s c o m m u t a t u s S c h r o d . v a r . 
Hound ' s t o n g u e C y n o q l o s s u m o f f i c i n a l e L . 
I n t e r m e d i a t e w h e a t g r a s s A g r o p y r o n c . f . i n t e r m e d i u m ( H o s t ) B e a u v . 
Kentucky b l u e g r a s s Poa p r a t e n s i s L . 
Mule e a r s W y e t h i a a m p l e x i c a l u s ( N u t t . ) N u t t . 
Mus ta rd B r a s s i c a L . 
Oats A v e n a s a t i v a L . 
Orchard g r a s s D a c t y l i s g l o m e r a t a L . 
Quaking a s p e n P o p u l u s t r e m u l o i d e s L . 
Redtop b e n t g r a s s A g r o s t i s a l b a L . 
Rye S e c a l a c e r e a l e L . 
S lender w h e a t g r a s s A g r o p y r o n c a n i n u m (L.) B e a u v . 
Smooth b r o m e B r o m u s i n e r m i s L e y s s . 
Timothy P h l e u m p r a t e n s e L . 
Wi l low S a l i x L . 
W i r e g r a s s J u n c u s b a l t i c u s L . 
Yarrow A c h i l l e a m i l l e f o l i u m L . s s p . 
Yellow s w e e t c l o v e r M e l i l o t u s o f f i c i n a l i s (L. ) L a m . 
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Table 10 . Common type s of vegetation in Ogden Valley . 

g emmon or local name 

Alfalfa 
American manno- grass 
Big sagebrush 
Bigtooth maple 
Black mustard 
Blue wildrye 
Boxelder 
Cattail 
Cattail 
Common dandelion 
Cottonwood 
Crested wheatgrass 
Curly dock 
Elk thistle 
Gambel scrub oak 
Giant wild rye 
Hairy chess (Brame) 
Hound' 5 tongue 
Intermediate wheatgrass 
Kentucky bluegrass 
Mule ears 
Mustard 
Oat s 
Orchard grass 
Quaking aspen 
Redtop bentgrass 
Rye 
Slender wheatgrass 
Smooth brome 
Timothy 
Willow 
Wiregrass 
Yarrow 
Yellow Sweet clover 

Scientific name 

Medicago sativa Linnaeus 
Glyceria gra ndis S . ~vVats . 

Artemisia tridentata Nutt . ssp . 
Acer grandidentatum Nutt . 
Brassica nigra (t . ) Koch 
Elymus glaucus Buckl . var. 
Acer negunda L . var . 
Typha dorningensis Pers . 
Tvpha latifolia L. 
Taraxacum officinale Weber 
Populus L . 
Agropyron cristatum (L . ) Goertn . 
Rumex crispus L . 
Cirsium c . L undulatum (Nutt.) Spreng . 
Quercus gambelii Nutt. 
El vmus condensatus Pres!. var. 
Bromus commutatus Schrod. var. 
C ynoglossum officinale L. 
Agropyron c.L intermedium (Host) Beauv. 
Poa Dratensis L . 
Wyethia amplexicalus (Nutt . ) Nutt. 
Brassica L. 
Avena sativa L. 
Dactylts glomerata L . 
Populus trernuloides L . 
Agrostis alba L ~ 
Secala cereale L. 
Agropyron caninum (1.) Beauv . 
Bromus inermis Leyss . 
Phleum pratense L . 
Salix L. 
Juncus balticus 1. 
Achillea millefoliurn L. ssp . 
Meli lotus officinalis (L . ) Lam . 
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t o l e r a n c e . As a r u l e i t d o e s n o t t h r i v e i n a c i d s o i l s ( M c K e e , 1 9 4 8 , 

7 1 5 ) . Al fa l fa i s a d e e p - r o o t e d p l a n t a n d w i l l s e n d i t s r o o t s t o g r e a t 

d e p t h s i n s e a r c h of g r o u n d w a t e r . M e i n z e r ( 1 9 2 7 , p . 54) c i t e s t h r e e 

r e p o r t s of t h e r o o t s of o l d e r p l a n t s b e i n g t r a c e d a t d e p t h s of 6 5 , 6 6 , 

and 129 f e e t . 

In O g d e n V a l l e y a v e r y c h a r a c t e r i s t i c a s s o c i a t i o n of a l f a l f a i s 

ye l low s w e e t c l o v e r . 

B l u e g r a s s e s : The b l u e g r a s s e s a r e of g r e a t i m p o r t a n c e b e c a u s e of t h e i r 

forage v a l u e . The m o s t i m p o r t a n t s p e c i e s i s P o a p r a t e n s i s , c o m m o n l y 

known a s K e n t u c k y b l u e g r a s s . 

W i t h v e r y f e w e x c e p t i o n s t h e b l u e g r a s s e s a r e p a l a t a b l e a n d n u t r i 

t i ous and a r e t h e s e c o n d m o s t i m p o r t a n t f o r a g e g r a s s e s i n O g d e n V a l l e y . 

Their g r o w t h h a b i t s a r e v e r y s i m i l a r t o t h o s e of a l f a l f a . 

In O g d e n V a l l e y t h e b l u e g r a s s e s a r e c o m m o n l y a s s o c i a t e d w i t h 

orchard g r a s s , t i m o t h y , c r e s t e d w h e a t g r a s s , a n d s m o o t h b r o m e . S l e n d e r 

w h e a t g r a s s a n d r e d t o p b e n t g r a s s a r e a l s o a s s o c i a t e d w i t h b l u e g r a s s e s . 

O a t s : The m o s t i m p o r t a n t s p e c i e s of t h e g e n u s i s A v e r a s a t i v a , t h e 

famil iar c u l t i v a t e d o a t . In O g d e n V a l l e y , o a t i s u t i l i z e d for h a y . I t i s t h e 

l e a s t a b u n d a n t c u l t i v a t e d p l a n t a n d i s p r e s e n t i n a b o u t 11 a c r e s . I t g r o w s 

mos t ly a r o u n d E d e n a n d H u n t s v i l l e . 

Pas tu re g r a s s e s : T h e m o s t c o m m o n g r a s s e s u s e d for p e r m a n e n t p a s t u r e 

a r e : K e n t u c k y b l u e g r a s s , r e d t o p b e n t g r a s s , o r c h a r d g r a s s , s m o o t h b r o m e . 
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tolerance . As a rule it does not thrive in acid soils (McKee , 1948 , 

p. 715) . Alfalfa is a deep-rooted plant and will send its root s to great 

depths in search of ground water. Meinzer (1927 I p . 54) cites t hree 

reports of the roots of o lder plants being traced at depths of 65 , 66 , 

and 129 feet. 

In Ogden Valley a very charact eristic association of alfalfa is 

yellow sweet clover . 

Bluegrasses : The bluegrasses are of great importance because of their 

forage value . The JT!ost import ant species is Poa oratensis, commonly 

known as Kentucky bluegrass. 

With very few exceptions the bluegrasses are palatable and nutri-

lious and are the second most important forage grasses in Ogden Valley . 

Their growth habits are very similar to those of alfalfa . 

In Ogden Valley the bluegrasses are commonly associated wit h 

orchard grass, timot hy , crested wheatgmss , and smooth brome . Slender 

wheatgrass and redtop bentgrass are also associated with bluegrasses . 

Oats: The most important species of the genus is Avera sativa, the 

familiar cultivated oat . In Ogden Valley, oat is utilized for hay. It is the 

least abundant cultivated plant and is present in about 11 acres. It grows 

mostly around Eden and Hunt sville . 

Pasture grasses: The most common grasses used for permanent pasture 

are- K - entucky bl uegrass , redtop bentgrass , orchard grass , smooth brome , 
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c l o v e r s , e l k t h i s t l e , m e a d o w f o x t a i l , w i r e g r a s s , g i a n t w i l d r y e , a n d 

s h e p h e r d s ' p u r s e . 

P a s t u r e g r a s s e s o c c u p y a n a r e a of a p p r o x i m a t e l y 2 , 2 0 0 a c r e s i n 

O g d e n V a l l e y . T h e y g r o w i n a r e a s of h i g h w a t e r t a b l e a n d a l o n g t h e f l o o d 

p l a i n s of s u r f a c e s t r e a m s a n d P i n e v i e w R e s e r v o i r . 

D r y - l a n d c r o p s , g r a s s e s , a n d s h r u b s : D r y - l a n d c r o p s , g r a s s e s , a n d 

s h r u b s d e p e n d o n p r e c i p i t a t i o n for g r o w t h a n d t h e y p r o b a b l y u s e p r a c t i c a l l y 

a l l t h e p r e c i p i t a t i o n t h a t f a l l s o n a r e a s in w h i c h t h e y g r o w . A l t h o u g h t h e 

s o i l a t m o s t t i m e s a b s o r b s a l l m o i s t u r e a s i t f a l l s , s o m e p r e c i p i t a t i o n m a y 

b e l o s t b y s u r f a c e r u n o f f . T h i s p o s s i b l e l o s s b y s u r f a c e runoff i s p r o b a b l y 

b a l a n c e d b y t h e u s e of a s m a l l a m o u n t of g r o u n d w a t e r b y t h e v e g e t a t i o n . 

T y p i c a l p l a n t s of t h i s c a t e g o r y i n c l u d e b i g s a g e b r u s h , m u l e e a r s , 

c u r l y d o c k , c o m m o n d a n d e l i o n , m u s t a r d s , s h e p h e r d s ' p u r s e , s l e n d e r 

w h e a t g r a s s , y e l l o w s w e e t c l o v e r , b l a c k m u s t a r d , a n d g a m b l e s c r u b o a k . 

A l o n g t h e w e s t e r n b o u n d a r y of t h e v a l l e y , g a m b e l s c r u b o a k i s m o r e 

a b u n d a n t w h e r e a s t h e e a s t e r n b o u n d a r y of t h e v a l l e y i s r a t h e r b a r r e n . 

T r e e s : T h e m o s t c o m m o n t r e e s , i n O g d e n V a l l e y , i n c l u d e w i l l o w a n d c o t t o n -

w o o d . W i l l o w i s g e n e r a l l y f o u n d a l o n g t h e s t r e a m b a n k s and a r e c o m m o n l y 

a s s o c i a t e d w i t h c o t t o n w o o d , c a t t a i l s , b l u e g r a s s e s , a n d w h e a t g r a s s e s . 

T h e w i l l o w g r o w t h o n t h e f l o o d p l a i n s of t h e t h r e e f o r k s of O g d e n R i v e r 

i s p a r t i c u l a r l y o u t s t a n d i n g . B e c a u s e of t h e m a n y s p e c i e s of S a l i x a n d t h e 

d i f f i c u l t y of d i s t i n g u i s h i n g a m o n g t h e m , g e n e r i c r e f e r e n c e w i l l b e m a d e h e r e . 

clovers, elk thistle, meadow foxtail, wiregrass, giant wildrye, and 

shepherds I purse. 
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Pasture grasses occupy an area of approximately 2,200 acres in 

Ogden Valley. They grow in areas of high water table and along the flood 

plains of surface streams and Pineview Reservoir. 

Dry-land crops, grasses, and shrubs: Dry-land crops, grasses, and 

shrubs depend on precipitation for growth and they probably use practically 

all the precipitation that falls on areas in which they grow. Although the 

soil at most times absorbs all moisture as it falls, some precipitation may 

be lost by surface runoff. This possible loss by surface runoff is probably 

balanced by the use of a small amount of ground water by the vegetation. 

Typical plants of this category include big sagebrush, mule ears, 

curly dock, common dandelion, mustards, shepherds I purse, slender 

wheatgrass, yellow sweet clover, black mustard, and gamble scrub oak. 

Along the western boundary of the valley, gambel scrub oak is more 

abundant whereas the eastern boundary of the valley is rather barren. 

Trees: The most common trees, in Ogden Valley, include willow and cotton

wood. Willow is generally found along the streambanks and are commonly 

associated with cottonwood, cattails, bluegrasses, and wheatgrasses. 

The willow growth on the flood plains of the three forks of Ogden River 

is particularly outstanding. Because of the many species of Salix and the 

difficulty of distinguishing among them, generic reference will be made here. 
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M o s t s p e c i e s of w i l l o w a r e b e l i e v e d t o b e p h r e a t o p h y t e s , for t h e y 

are n e a r l y a l w a y s a s s o c i a t e d w i t h m o i s t s i t u a t i o n s . A c c o r d i n g t o R o b i n s o n 

(1958, p . 64) m o s t of t h e w i l l o w g r o w t h o c c u r s w h e r e t h e d e p t h t o w a t e r 

t a b l e i s l e s s t h a n 15 f e e t . M o s t w i l l o w s p r e f e r w a t e r of g o o d q u a l i t y a n d 

deep f e r t i l e s o i l s . T h e y h a v e a l o w t o l e r a n c e for a l k a l i n e or s a l i n e 

c o n d i t i o n s . 

W i l l o w s a r e i m p o r t a n t i n e r o s i o n c o n t r o l , t h r o u g h s t a b i l i z i n g t h e 

soi l on t h e b a n k s of s t r e a m s a n d g u l l i e s . T h e y a l s o form a n i m p o r t a n t 

b rowse p l a n t . 

The g e n u s P o p u l u s i n c l u d e s a s p e n s , p o p l a r s , a n d c o t t o n w o o d s . In 

Ogden V a l l e y , c o t t o n w o o d i s b y f a r t h e m o s t a b u n d a n t . T h e y a r e c o m m o n l y 

found a l o n g t h e s t r e a m b a n k s i n a s s o c i a t i o n w i t h w i l l o w a n d c a t t a i l s . 

They a l s o g r o w a t p l a c e s w h e r e t h e g r o u n d w a t e r i s g e n e r a l l y a t s h a l l o w 

depth and r e a d i l y a v a i l a b l e . 

C o t t o n w o o d s a r e c o n s i d e r e d a s p h r e a t o p h y t e s . I n f o r m a t i o n a s t o t h e 

depth t h a t c o t t o n w o o d w i l l s e n d i t s r o o t s t o t h e w a t e r t a b l e i s s c a n t y . 

M e i n z e r ( 1 9 2 7 , p . 58) q u o t e s r e p o r t s of c o t t o n w o o d s g r o w i n g w h e r e t h e 

depth t o w a t e r t a b l e w a s 20 f e e t . 

C o t t o n w o o d s p r e f e r a w a t e r of g o o d q u a l i t y , a l t h o u g h t h e y t o l e r a t e 

a w a t e r of m o d e r a t e s a l i n i t y . T h e y f u r n i s h b r o w s e for l i v e s t o c k w h e n t h e 

l e a v e s a r e w i t h i n r e a c h . 

W a t e r - l o v i n g P l a n t s i n R e l a t i o n t o W a t e r S u p p l y 

In O g d e n V a l l e y , l a r g e t r a c t s of l a n d a r e o c c u p i e d b y c e r t a i n d i s t i n c -
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Most species of willow are believed to be phreatophytes , for they 

nearly always associated with moist situations. According to Robinson 

(1958, p . 64) most of the willow growth occurs where the depth to water 

uble Is less than 15 feet. Most willows prefer water of good quali ty and 

deep fertile soil s . They have a low tolerance for alkaline or saline 

conditions. 

Willows are important in erosion control , through s t abilizing the 

I01l on the banks of streams and gullies . They a l so form an important 

!>rowS. plant. 

The genus Populus includes aspens , poplars, and cottonwoods . In 

Ogden Valley, cottonwood is by far the most abundant. They are commonly 

found along the streambanks in association with willow and cattails. 

they also grow at places where the ground water is gene ra lly at shallow 

depth and readily available . 

Cottonwoods are considered as phreatophytes. Information as to the 

depth that cottonwood will send its roots t o the water table is scant y . 

".tnzer (19 27 , p . 58) quotes reports of' cottonwoods growing where t he 

depth to water t able was 20 feet. 

CottonwoOds prefer a water of good quality, although they tolerate 

Water of moderat e salinity . They furnish browse for livestock when the 

leaves are within reach . 

Plants in Re lation to Water Supply 

In Ogden Valley , large tracts of land are occupied by certain distinc-
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t i v e g r o u p s of p l a n t s w h i c h g r o w o n l y w h e r e g r o u n d w a t e r o c c u r s a t 

s h a l l o w d e p t h . T h e s e p l a n t s w e r e n a m e d " p h r e a t o p h y t e s " ( M e i n z e r , 

19 2 3 , p . 5 5 ) . P h r e a t o p h y t e s e x t e n d t h e i r r o o t s t o t h e w a t e r t a b l e , o r t o 

t h e c a p i l l a r y f r i n g e a b o v e i t . O t h e r t y p e s of w a t e r - l o v i n g p l a n t s g r o w 

w h e r e t h e w a t e r t a b l e i s v e r y c l o s e t o t h e l a n d s u r f a c e , o r w h e r e w a t e r i s 

p o n d e d t o s h a l l o w d e p t h . T h e s e p l a n t s , w h i c h g r o w u n d e r w a t e r o r h a v e 

t h e i r r o o t s u n d e r w a t e r , a r e c a l l e d " h y d r o p h y t e s " . P h r e a t o p h y t e s a n d 

h y d r o p h y t e s m a y b e r e f e r r e d t o c o l l e c t i v e l y a s h y d r o p h i l i c ( w a t e r - l o v i n g ) 

p l a n t s . 

D u r i n g t h e i r r i g a t i o n s e a s o n a l m o s t a l l of t h e i r r i g a t i o n w a t e r i s 

d i v e r t e d from s u r f a c e s t r e a m s b y c a n a l s a n d d i t c h e s . A l t h o u g h s p r i n k l e 

i r r i g a t i o n s y s t e m i s a p p l i e d a t s o m e p l a c e s , m o s t of t h e a r e a i s s t i l l 

i r r i g a t e d b y f l o o d i n g of l a r g e t r a c t s of l a n d . O v e r i r r i g a t i o n i s a c o m m o n 

p r a c t i c e i n O g d e n V a l l e y , e s p e c i a l l y d u r i n g t h e e a r l y p a r t s of t h e i r r i g a t i o n 

s e a s o n . As a r e s u l t , l a r g e a r e a s a r e o v e r s a t u r a t e d a n d w h e r e s u c h a r e a s 

a r e u n d e r l a i n b y i m p e r m e a b l e s o i l s o r s o i l s of l o w p e r m e a b i l i t y , n a t u r a l 

d r a i n a g e w i l l b e v e r y s l o w and t h e p o n d s w i l l f o r m . B e c a u s e of o v e r -

i r r i g a t i o n a n d t h e n a t u r e of s o i l s s o m e g o o d l a n d i s w a t e r l o g g e d , u s a b l e 

o n l y fo r p a s t u r e . 

C o n s u m p t i v e U s e of W a t e r b y C r o p s i n O g d e n V a l l e y 

D u r i n g t h i s i n v e s t i g a t i o n n o d i r e c t m e a s u r e m e n t s h a v e b e e n m a d e of 

t h e a m o u n t of w a t e r c o n s u m e d b y c r o p s i n O g d e n V a l l e y . H o w e v e r , s o m e 
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tive groups of plants which grow only where ground water occurs at 

sha llow depth . These plant s were named "phreatophytes" (Meinzer. 

1923 , p. 55). Phreatophytes extend their roots to the wat er table , or to 

t he capillary fringe above it. Other types of water-loving plant s grow 

where the water t able is very c lose to the l and surface . or where water is 

ponded to shallow depth. These plants, which grow under water or have 

the ir roots under water , are called "hydrophytes" . Phreatophytes and 

hydrophytes may be referred t o collective l y as hydrophilic (water-loving) 

plants. 

Duri ng t he irrigation season a lmos t a ll of the irrigation water is 

diverted from surface streams by canals and ditches . Although sprinkl e 

irrigation system is applied a t some places , mos t of the area is still 

irrigated by flooding of l arge tracts of land . Overirrigation i s a common 

practice in Ogden Valley , especially during the early parts of the irrigation 

season . As a result, l arge areas are oversaturated and where such areas 

are underlain by impermeable soils or soils of low permeability , natural 

dra inage will be very slow and the ponds will form . Because of over

irrigation a nd the nature of soils some good land i s waterlogged , u sable 

only for pas ture . 

Consumptive Use of Wate r by Crops in Ogden Valley 

During this investigation no direct meas urements have been made of 

the amount of wate r consumed by crops in Ogden Valley . However, some 
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da ta w e r e o b t a i n e d from U . S . D e p a r t m e n t of A g r i c u l t u r e S o i l C o n s e r v a t i o n 

Service in O g d e n . The r e s u l t s of t h e i r i n v e s t i g a t i o n s a r e s h o w n i n t a b l e 11 

T a b l e 1 1 . A n n u a l c o n s u m p t i v e u s e of w a t e r b y v a r i o u s c r o p s 
i n O g d e n V a l l e y . 

( S o u r c e : U . S . D e p a r t m e n t of A g r i c u l t u r e S o i l C o n s e r v a t i o n S e r v i c e ) 

P e a k U s e G r o w i n g S e a s o n 
Crop M o n t h U s e S t a r t End L e n g t h T o t a l u s e Crop 

( i n c h e s ) ( d a y s ) ( i n c h e s ) 

Alfalfa J u l y 7 . 0 5 / 1 9 / 3 0 152 2 7 . 8 
Spring g r a i n J u n e 5 . 9 4 / 1 2 8 / 2 0 130 1 8 . 5 
Pas ture J u l y 5 . 8 4 / 1 2 1 0 / 2 1 192 2 4 . 1 
Corn ( s i l a g e ) J u l y 6 . 1 5 / 2 7 8 / 3 0 95 1 7 . 5 

R a t e s of e v a p o t r a n s p i r a t i o n for a r e a s o c c u p i e d b y p l a n t s t h a t a r e n o t 

l i s t ed in t h e t a b l e a r e o b t a i n e d from a v a i l a b l e i n f o r m a t i o n o n s p e c i f i c 

plant t y p e s . F e t h a n d o t h e r s ( 1 9 6 6 , p . 69) i n c l u d e d t h e w i l l o w a n d c o t t o n 

wood t r e e s i n t h e s a m e g r o u p w i t h c a t t a i l s s i n c e t h e y h a v e s i m i l a r e v a p o 

t r a n s p i r a t i o n r a t e s . C a t t a i l s s e l e c t e d for t h e t a n k e x p e r i m e n t s i n d i c a t e 

tha t t h e e v a p o t r a n s p i r a t i o n r a t e of t h e c a t t a i l s i s n e a r l y t h e a v e r a g e for 

t h i s v e g e t a t i o n g r o u p . The r e s u l t s of e v a p o t r a n s p i r a t i o n s t u d i e s a t O g d e n 

Bay Bird Refuge for t h e 1955 g r o w i n g s e a s o n s h o w t h a t c a t t a i l s g r o w i n g i n 

wate r 2 i n c h e s a b o v e t h e s u r f a c e of t h e g r o u n d h a d a n e v a p o t r a n s p i r a t i o n 

ra te of 6 0 . 4 2 i n c h e s . T h e r e f o r e , F e t h a n d o t h e r s ( 1 9 6 6 , p . 69) e s t i m a t e d 

tha t t h e c a t t a i l s g r o w n u n d e r n a t u r a l c o n d i t i o n s w o u l d h a v e a n e v a p o t r a n s 

p i ra t ion r a t e of 6 1 . 5 i n c h e s ( 5 . 1 2 5 f e e t ) for t h e e n t i r e y e a r . 

The g r o w t h h a b i t s of p a s t u r e g r a s s e s a n d b l u e g r a s s e s a r e r a t h e r 

s i m i l a r . The m a j o r i t y of t h e p l a n t s p e c i e s a s s o c i a t e d i n e a c h g r o u p a r e 
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data were obt ained from U . S . Department of Agricult ure Soil Conser va tion 

aarvtce in Ogden . The res ults of t heir investigations are shown in tabl e 11. 

Ta ble 11 . Annual consumptive use of water by various c rops 
in Ogden Va lley . 

(Source : U . S. Department of Agricult ure Soil Conservation Service) 

Peak Use Growing Sea son 

Clop Mont h Use St art End Lengt h Tot a l use 
(inches) (days) (inches) 

Alfalfa july 7 . 0 5/1 9/30 152 27 . 8 
Sprtnq gra in June 5 . 9 4/12 8/20 130 18. 5 
, •• ture jul y 5.8 4/12 10/21 192 24 . 1 
Corn (silage) jul y 6 . 1 5/27 8/30 95 17 . 5 

Rates o f evapotranspiration for areas occupied by pl ants t hat a re not 

lilted 1n the t able are obtained from available information on specific 

plant types . Feth and others (1966 , p . 69) included the willow and cotton-

wood trees in t he same group with cattails since t hey have similar eva po-

transpiration ra tes. Cattails select ed for the t ank experiment s indicat e 

that the e vapotra nspiration ra t e of t he catt a il s is nearly the average for 

tb1s vegetation group . The results of e vapotranspiration studies a t Ogden 

Bay Bird Refuge for t he 1955 growi ng season show t hat cattail s growing in 

,...ter 2 inches above t he surface of t he ground had an evapotranspiration 

rate of 60 . 42 inches . Therefore , Fet h and others (1966 , p . 69) estimat ed 

that the cattails grown under na t ura l conditio ns would have an evapotrans-

PAretion rate of 61 . 5 inches (5 . 125 fee t ) for t he entire year . 

The growth habits of pasture grasses a nd bluegrasses a re ra the r 

~ .iIII11ar. The ma jority of t he pl ant species associated in each grou p are 
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common . T h e s e g r o u p s m u s t h a v e s i m i l a r e v a p o t r a n s p i r a t i o n r a t e s . I t i s , 

t h u s , a s s u m e d t h a t a n a n n u a l e v a p o t r a n s p i r a t i o n r a t e for p a s t u r e g r a s s e s , 

2 4 . 1 i n c h e s , m a y a l s o a p p l y t o b l u e g r a s s e s . 

The g r o s s a r e a s of e a c h t y p e of p l a n t g r o u p v / e r e m e a s u r e d b y p l a n i -

meter from t h e a e r i a l p h o t o g r a p h s . The n e t a r e a o c c u p i e d b y e a c h p l a n t 

group i s a d j u s t e d t o 1 0 0 - p e r c e n t d e n s i t y ( t a b l e 1 2 ) . 

Tab le 1 2 . A r e a s o c c u p i e d b y p l a n t s i n O g d e n V a l l e y . 

Plant t y p e G r o s s a r e a N e t a r e a a d j u s t e d t o 1 0 0 - p e r c e n t 
( a c r e s ) d e n s i t y ( a c r e s , r o u n d e d ) 

Alfalfa 4 , 6 0 8 3 , 5 0 0 
B l u e g r a s s e s 2 , 253 1 , 7 0 0 
Spring g r a i n s 1 , 2 0 0 900 

(wheat and b a r l e y ) 
Oats 1 1 . 5 9 
Corn ( s i l a g e ) 120 90 
Pas tu re 2 , 240 1 , 7 0 0 
Trees 1 , 4 2 0 710 

Knowing t h e n e t a r e a a d j u s t e d t o 1 0 0 - p e r c e n t d e n s i t y a n d t h e e v a p o 

t r a n s p i r a t i o n r a t e of e a c h p l a n t o r g r o u p of p l a n t s , t h e t o t a l c o n s u m p t i v e 

u se may b e c a l c u l a t e d . T a b l e 13 s h o w s t h e e s t i m a t e d c o n s u m p t i o n of 

wate r by p l a n t s i n O g d e n V a l l e y . 
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common . The s e groups must have similar evapotranspirat ion r ates. It is, 

thus , assumed tha t an annua l evapotranspiration ra t e for pasture grasses , 

24 . 1 inches , may also apply t o bluegrasses . 

The gross areas of each type of plant group were measured by pl ani -

meter from the ae rial photographs . The ne t area occupied by each pla nt 

grou p is adj us t ed to IOO - percent density (tab le 12) . 

Table 12. Areas occupied by plants in Ogden Va ll ey . 

Plant type 

Alfalfa 
Bluegra sses 
Spring grains 

(wheat and barley) 
Oats 
Corn (silage) 
Pasture 
Trees 

Gross area 
(acres) 

4 , 608 
2,25 3 
1 ,200 

11 . 5 
120 

2 ,240 
1 , 420 

Net area adjusted to 1 aD - percent 
density (acres , rounded) 

3 ,5 00 
1,700 

900 

9 
90 

1,700 
71 0 

Knowing the ne t a rea adjusted to I DO- percent dens ity and the evapo-

transpi ra tion rat e of e ach plant or group o f plants I the tota l consumptive 

use may be calcul a t ed . Table 13 shows the estimat ed cons umption of 

water by plant s in Ogden Valley. 
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T a b l e 1 3 . E s t i m a t e d c o n s u m p t i o n of w a t e r b y p l a n t s i n O g d e n 
V a l l e y . 

R a t e of e v a p o - N e t a r e a a d j u s t e d T o t a l c o n -
Plant t r a n s p i r a t i o n t o 1 0 0 - p e r c e n t s u m p t i v e u s e . 

( f e e t / y e a r ) d e n s i t y ( a c r e s ) ( a c r e - f e e t / y e a r ) 

Alfalfa 2 . 3 2 3 , 5 0 0 8 , 1 0 0 
B l u e g r a s s e s 2 . 0 0 8 1 , 7 0 0 3 , 4 0 0 
Spring g r a i n s 1 . 5 4 9 0 0 1 , 4 0 0 

(wheat and b a r l e y ) 
Oa t s 1 . 5 4 9 13 
Corn ( s i l a g e ) 1 . 4 6 90 130 
Pas tu re 2 . 0 0 8 1 , 7 0 0 3 , 4 0 0 
Trees 5 . 1 2 5 710 3 , 6 0 0 

Total ( rounded) 2 0 , 0 0 0 

S p r i n g s 

D i s c h a r g e b y s p r i n g s c o n s t i t u t e s a v e r y s m a l l p a r t of t h e t o t a l d i s 

cha rge of g r o u n d w a t e r i n O g d e n V a l l e y . S e v e r a l s m a l l s p r i n g s w e r e l o c a t e d 

a long t h e e d g e of t h e v a l l e y f i l l b u t b e c a u s e of t h e i r s m a l l y i e l d s t h e y a r e 

not s i g n i f i c a n t . 

Three m a j o r s p r i n g s d i s c h a r g e g r o u n d w a t e r i n O g d e n V a l l e y . T h e 

to ta l d i s c h a r g e from t h e s e s p r i n g s i n 1 9 7 0 w a s e s t i m a t e d t o b e a b o u t 1 , 3 0 0 

a c r e - f e e t . The l a r g e s t d i s c h a r g e c o m e s from B e n n e t t s p r i n g , w h i c h i s 

loca ted in (A-6 -2 ) 26 c c c It s u p p l i e s w a t e r b o t h t o t h e t o w n of H u n t s v i l l e 

and t o t h e M o n a s t e r y . T h e d i s c h a r g e f rom t h e s p r i n g i s e x t r e m e l y v a r i a b l e . 

These v a r i a t i o n s a r e m o s t l y s e a s o n a l . T h e m a x i m u m d i s c h a r g e o b s e r v e d 

during t h e s p r i n g f r e s h e t w a s a b o u t 4 s e c o n d - f e e t ( B a r n e t t , O g d e n R i v e r 

o m m i s s i o n e r , o r a l c o m m u n . , 1 9 7 0 ) . H o w e v e r , d u r i n g m o s t of t h e s u m m e r , 

t n e d i s c h a r g e i s g e n e r a l l y l e s s t h a n 1 s e c o n d - f o o t . W h e n t h e d i s c h a r g e 

Table 13. Estimated consumption of water by pla nts in Ogden 
Valley . 

Rate of eva po- Net area ad j ust ed Total con-
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Plant transpira tion t o 100 - percent sumptive use . 
(feet/year) densit y (acres) (acre - feet/yea r) 

Alfalfa 2 . 32 3 , 500 8 , 100 
BluegrasseS 2.008 1,700 3 , 400 
Spring grains 1. 54 900 1 , 400 

(wheat and barley) 
Oats 1. 54 9 13 
Corn (sil age) 1. 46 90 130 
Pasture 2. 008 1,7 00 3 , 40 0 
Trees 5 . 125 710 3 , 600 

Tota l (rounded) 20 , 000 

Spr ings 

Discharge by springs consti tutes a very small part of the tota l dis -

charge of ground wat e r in Ogden Va lley . Severa l small springs were l ocated 

along the edge of the vall ey fi ll but because of their sma ll yie lds t hey a re 

not significant . 

Three major springs discharge ground wat er in Ogden Valley . The 

total discharge from t hese springs in 197 0 was estima ted t o be about 1, 300 

acre - feet. The la rges t discharge comes from Bennett spring , whic h i s 

loca ted in (A- 6- 2) 26 ccc. It s upplies water bot h to the town of Hunt sville 

and to the Monastery . The discharge from t he spring is extremely variable . 

These variations are mostly seasonal . The maximum discharge obser ved 

dUring t he spr ing freshet was about 4 s econd - feet (Barnett, Ogden River 

Commissioner, o ral commun . , 1970) . However , during most of the s ummer, 

the discharge is genera lly l ess than 1 second - foo t. When the discharge 
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d r o p s d o w n t o 1 s e c o n d - f o o t o r l e s s , 0 . 4 s e c o n d - f o o t g o e s t o t h e t o w n of 

H u n t s v i l l e a n d t h e r e s t t o t h e M o n a s t e r y . 

T h e B e n n e t t s p r i n g d i s c h a r g e s a w a t e r of g o o d q u a l i t y from t h e Kn igh t 

F o r m a t i o n . The a n n u a l d i s c h a r g e from t h i s s p r i n g i s e s t i m a t e d t o b e a b o u t 

8 6 0 a c r e - f e e t . 

P a t i o s p r i n g s , ( A - 7 - 1 ) 22 c a a , d i s c h a r g e s a b o u t 220 a c r e - f e e t of 

w a t e r p e r y e a r . S o m e of t h e w a t e r i s u s e d for t h e s w i m m i n g p o o l i n t h e 

P a t i o S p r i n g s l o d g e a n d t h e r e s t i s d i v e r t e d for i r r i g a t i o n . 

T h e s p r i n g s e m e r g e from t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e v a l l e y 

f i l l . The w a t e r s a m p l e s o b t a i n e d from t h e P a t i o s p r i n g s w e r e a n a l y z e d b y 

U . S . G e o l o g i c a l S u r v e y i n S e p t e m b e r 1 6 , 1 9 5 2 . T h e a n a l y s e s i n d i c a t e 

t h a t t h e w a t e r i s of g o o d q u a l i t y . 

B u r n e t t s p r i n g s , ( A - 7 - 1 ) 22 a c b , a l s o d i s c h a r g e a b o u t 220 a c r e - f e e t 

of w a t e r p e r y e a r . M o s t of t h e w a t e r i s u s e d b y t h e t o w n of E d e n . It i s , 

h o w e v e r , r e p o r t e d t h a t t h e a c t u a l d i s c h a r g e from t h e s p r i n g s i s a l i t t l e 

l a r g e r t h a n t h e f i g u r e g i v e n a b o v e . S i n c e t h e a c t u a l d i s c h a r g e h a s n e v e r 

b e e n m e a s u r e d , t h e m i n i m u m d i s c h a r g e , w h i c h i s t h e r e c o r d e d a m o u n t u s e d 

b y t h e t o w n of E d e n , i s s h o w n i n t h i s r e p o r t . 

B u r n e t t s p r i n g s i s s u e from t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e 

v a l l e y f i l l a b o u t 1 /4 m i l e s o u t h e a s t of P a t i o s p r i n g s . T h e w a t e r i s of g o o d 

q u a l i t y a n d i t d o e s n o t r e q u i r e p r e t r e a t m e n t b e f o r e u s e . 
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drops down to 1 second-foot or less, 0.4 second-foot goes to the town of 

Huntsville and the rest to the Monastery. 

The Bennett spring discharges a water of good quality from the Knight 

Formation. The annual discharge from this spring is estimated to be about 

860 acre-feet. 

Patio springs, (.1\-7-1) 22 caa, discharges about 220 acre-feet of 

water per year. Some of the water is used for the swimming pool in the 

Patio Springs lodge and the rest is diverted for irrigation. 

The springs emerge from the unconsolidated sediments of the valley 

fill. The water samples obtained from the Patio springs were analyzed by 

U . S. Geological Survey in September 16, 1952. The analyses indicate 

that the water is of good quality. 

Burnett springs, (A-7-1) 22 acb, also discharge about 220 acre-feet 

of water per year. Most of the water is used by the town of Eden. It is I 

however, reported that the actual discharge from the springs is a little 

larger than the figure given above. Since the actual discharge has never 

been measured, the minimum discharge, which is the recorded amount used 

by the town of Eden, is shown in this report. 

Burnett springs issue from the unconsolidated sediments of the 

valley fill about 1/4 mile southeast of Patio springs. The water is of good 

quality and it does not require pretreatment before use. 
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S u b s u r f a c e O u t f l o w 

P r i o r t o t h e c o m p l e t i o n of P i n e v i e w D a m , t h e n a t u r a l d i s c h a r g e b y 

s e e p a g e from t h e a r t e s i a n r e s e r v o i r w a s s t u d i e d b y L e g g e t t e a n d T a y l o r 

( 1 9 3 7 ) . T h e i r i n v e s t i g a t i o n s i n d i c a t e d t h a t t h e s e e p a g e i n t o t h e O g d e n 

C a n y o n w a s of t h e o r d e r of 2 , 1 0 0 a c r e - f e e t . W i t h t h e c o n s t r u c t i o n of t h e 

P i n e v i e w D a m , s e e p a g e from a r t e s i a n r e s e r v o i r i n t o O g d e n C a n y o n h a s 

b e e n p r a c t i c a l l y e l i m i n a t e d . P i n e v i e w D a m h a s b e e n p r o v i d e d w i t h a 

s t e e l s h e e t p i l e w h i c h e x t e n d s t o t h e b e d r o c k . L i k e l y t h e r e i s n o w l i t t l e 

o r n o s e e p a g e u n d e r n e a t h t h e d a m . 

The a m o u n t of w a t e r l o s t from t h e a r t e s i a n r e s e r v o i r b y u p w a r d m o v e 

m e n t t h r o u g h t h e c l a y c o n f i n i n g b e d i s v e r y s m a l l . T e s t s of p e r m e a b i l i t y 

o n c l a y s a m p l e s i n d i c a t e t h a t t h e c l a y i s e s s e n t i a l l y i m p e r v i o u s ( L e g g e t t e 

a n d T a y l o r , 1 9 3 7 , p . 1 2 0 ) . 

G r o u n d - W a t e r B u d g e t of O g d e n V a l l e y 

F o r t h e e f f e c t i v e u t i l i z a t i o n of a l i m i t e d g r o u n d - w a t e r s u p p l y , a 

g e n e r a l i n v e n t o r y of s u p p l y a n d d e m a n d s h o u l d b e m a d e . T h i s p r o v i d e s 

t h e b a s i s for m a k i n g t h e b e s t u s e of t h e s u p p l y t h r o u g h r e g u l a t i o n of s u r f a c e -

w a t e r a n d g r o u n d - w a t e r s t o r a g e a n d w i t h d r a w a l s , a n d a l s o p r o v i d e s a l o g i 

c a l b a s i s for p l a n n i n g for f u t u r e w a t e r r e q u i r e m e n t s . G r o u n d - w a t e r 

i n v e n t o r i e s a r e m a d e b y d e t e r m i n i n g t h e v a r i o u s i t e m s of r e c h a r g e , d i s 

c h a r g e , a n d c h a n g e i n s t o r a g e , a n d b a l a n c i n g t h e m o n a n a n n u a l b a s i s i n 

a c c o r d a n c e w i t h t h e s i m p l e h y d r o l o g i c e q u a t i o n : 

R e c h a r g e = D i s c h a r g e + C h a n g e i n s t o r a g e 
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Subsurface Outflow 

Prior to the completion of Pineview Dam I the natural discharge by 

seepage from the artesian reservoir was studied by Leggette and Taylor 

(1937) . Their investigations indi.cated that the seepage into the Ogden 

Canyon was of the order of 2,100 acre-feet. With the construction of the 

Pineview Dam, seepage from art€~sian reservoir into Ogden Canyon has 

been practically eliminated. Pineview Dam has been provided with a 

steel sheet pile which extends to the bedrock. Likely there is now little 

or no seepage underneath the dam. 

The amount of water lost from the artesian reservoir by upward move

ment through the clay confining bed is very small . Tests of permeability 

on clay samples indicate that the clay is essentially impervious (Leggette 

and Taylor, 1937, p. 120) . 

Ground - Water Budget of Ogden Valley 

For the effective utilizatio:n of a limited ground - water supply, a 

general inventory of supply and demand should be made. This provides 

the basis for making the best use of the supply through regulation of surface

water and ground - water storage and withdrawals, and also provides a logi

cal basis for planning for future water requirements. Ground- water 

invent ories are made by determining the various items of recharge , dis 

charge, and change in storage, and bal ancing them on an annual basis in 

accordance with the Simple hydrologic equation: 

Recharge = Discharge ± Change in storage 
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In O g d e n V a l l e y t h e r e a r e o n l y t w o i r r i g a t i o n w e l l s . M o s t of t h e 

w a t e r for i r r i g a t i o n i s s u p p l i e d b y s u r f a c e s t r e a m s . T h e w a t e r for d o m e s t i c 

u s e i s s u p p l i e d b y s e v e r a l s p r i n g s a n d b y w e l l s t h a t t a p t h e w a t e r - t a b l e 

a q u i f e r . The d i s c h a r g e from 46 a r t e s i a n w e l l s i n t h e A r t e s i a n P a r k a r e a 

i s e x p o r t e d t o t h e C i t y of O g d e n . 

T a b l e 14 s h o w s t h e g r o u n d - w a t e r b u d g e t of O g d e n V a l l e y for 1 9 7 0 . 

T a b l e 1 4 . G r o u n d - w a t e r b u d g e t of O g d e n V a l l e y for 1 9 7 0 . 

R e c h a r g e A c r e - f e e t 

S e e p a g e from w a t e r w a y s a n d 
i r r i g a t e d l a n d 2 9 , 0 0 0 

I n f i l t r a t i o n of p r e c i p i t a t i o n 5 , 3 0 0 
S u b s u r f a c e i n f l o w U n k n o w n 

, T o t a l 3 4 , 3 0 0 

D i s c h a r g e 

W e l l s 
F l o w i n g 1 2 , 6 0 0 
N o n - f l o w i n g 100 

E v a p o t r a n s p i r a t i o n 2 0 , 0 0 0 
S p r i n g s 1 , 3 0 0 
S u b s u r f a c e o u t f l o w N e g l i g i b l e 

T o t a l 3 4 , 0 0 0 

T h e d i f f e r e n c e of 300 a c r e - f e e t b e t w e e n r e c h a r g e a n d d i s c h a r g e m a y b e d u e 

t o t h e a s s u m p t i o n s m a d e for v a r i o u s i t e m s of t h e h y d r o l o g i c e q u a t i o n . 

W a t e r - L e v e l F l u c t u a t i o n s 

W a t e r l e v e l s i n O g d e n V a l l e y a r e c h a n g i n g c o n t i n u a l l y for m a n y 

r e a s o n s . T h e y r i s e w i t h a n e t a d d i t i o n of w a t e r t o t h e g r o u n d - w a t e r r e s e r 

v o i r , a n d t h e y d e c l i n e w i t h a n e t s u b t r a c t i o n . T h e c a u s e s of f l u c t u a t i o n s 
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In Ogden Valley there a re only two i rrigation well s . Most of the 

water for i rrigation is supplied by surface streams . The water for domestic 

use is supplied by several spring s and by wells t hat tap the water- tabl e 

aquifer . The discharge from 46 artesian wells in the Artesian Park a rea 

is exported to the City of Ogden . 

Table 14 shows the ground - water budget of Ogden Va lley for 1970. 

Table 14 . Ground - water budget of Ogden Valley for 1970. 

Recharge 

Seepage from waterways and 
irrigated land ............ • ••...... • ... ... . 

Infiltration of precipitation . . ...... ..•.. . . .. .... 
Subsurface inflow •. •.. •• . • .•.• . .....•.. . . .. ... 

Total 

Discharge 

We lls 
Flowing ................ • ......•.... •......•. 
Non-fl owing . •• •• ...••...... . .. .... . . .. ..•• • 

Evapotranspi ration . • ......•........•.... • ...... 
Springs ..•. . •• •.. •. ..•..•.•.•. • .•.........•. . .. 
Subsurface outflow 

Total 
................ ... ...... .... 

Acre-feet 

29 , 000 
5 , 300 

Unknown 
34 , 300 

12,600 
100 

20,000 
1 , 300 

Negligible 
34 , 00 0 

The diffe rence of 300 acre - feet between recharge and discharge may be due 

to t he assumptions made for various items of the hydrologic equation. 

Wate r - Level Fluctuations 

Water levels in Ogden Va lley are changing continually for many 

reasons. They rise with a net addition of water to the g round - water reser-

voir , and they decline with a net subtraction . The causes of fluctuations 
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of w a t e r l e v e l s i n t h e a r t e s i a n w e l l s m a y b e c l a s s i f i e d i n t o fou r g r o u p s : 

(1) r e c h a r g e t o t h e a r t e s i a n r e s e r v o i r b y m e a n s of d i r e c t i n f i l t r a t i o n of 

p r e c i p i t a t i o n , s e e p a g e from i r r i g a t e d a r e a s , c a n a l s , a n d s u r f a c e s t r e a m s ; 

(2) c h a n g i n g a t m o s p h e r i c p r e s s u r e ; (3) c h a n g e s i n t h e r a t e of d i s c h a r g e 

from t h e a r t e s i a n w e l l s ; a n d (4) l o a d i n g b y P i n e v i e w R e s e r v o i r . The v a r i 

o u s i n f l u e n c e s m a y o p e r a t e s i n g l y or i n c o m b i n a t i o n a n d m a y b e l o n g t e r m , 

s e a s o n a l , d a i l y , o r b r i e f . O n l y l o n g - t e r m a n d s e a s o n a l f l u c t u a t i o n s w i l l 

b e d i s c u s s e d i n t h i s r e p o r t . 

W a t e r l e v e l s w e r e m e a s u r e d b y m o n t h l y i n t e r v a l s i n t w e n t y - t h r e e 

w e l l s d u r i n g t h e p e r i o d J u l y 1 9 7 0 - J u n e 1 9 7 1 ( t a b l e 1 5 ) , a n d h y d r o g r a p h s 

of t h e s e w e l l s a r e s h o w n i n f i g u r e 1 1 . A s t e e l t a p e w a s u s e d for d e p t h - t o -

w a t e r m e a s u r e m e n t s . A p e r m a n e n t m e a s u r e m e n t p o i n t , u s u a l l y t h e c o l l a r 

of t h e w e l l , w a s e s t a b l i s h e d . Long t e r m r e c o r d s w e r e o b t a i n e d from U . S . 

G e o l o g i c a l S u r v e y for t h e t h r e e o b s e r v a t i o n w e l l s t h a t a r e e q u i p p e d w i t h 

a u t o m a t i c w a t e r - l e v e l r e c o r d e r s . The h y d r o g r a p h s for t h e s e w e l l s a r e 

s h o w n i n f i g u r e s 1 2 , 1 3 , a n d 1 4 . 

T h o m a s (1953) i n d i c a t e d t h a t t h e w a t e r l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 

11 c a b - 1 , r i s e s b y 1 .2 f e e t for e a c h i n c h of p r e c i p i t a t i o n d u r i n g a u t u m n 

p e r i o d . T h e w a t e r l e v e l s i n f e w a r t e s i a n w e l l s l o c a t e d i n O g d e n V a l l e y 

h a v e b e e n s h o w n t o c o r r e l a t e c l o s e l y w i t h c h a n g e s i n a t m o s p h e r i c p r e s s u r e . 

" . . . t h e w a t e r l e v e l i n t h e w e l l r i s e s a b o u t 0 . 3 f o o t i n r e s p o n s e t o a d e 

c r e a s e of 1 i n c h i n p r e s s u r e of a m e r c u r y b a r o m e t e r . . . " T h o m a s ( 1 9 4 5 , 

p . 2 2 ) . H e a s s u m e d a b a r o m e t r i c e f f i c i e n c y of 22 p e r c e n t for t h e t e s t w e l l . 
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of water levels in the artesian wells may be classified into four groups: 

(1) recharge to the a rtesian reservoi r by means of direct infiltration of 

precipitation , seepage from irrigated a reas I canals , and surface streams; 

(2) changing atmospheric pressure; (3) changes in the rate of discharge 

from the artesian wells; and (4) loading by Pineview Reservoir . The vari 

ous influences may operate singly or in combination and may be long te r m , 

seasonal, daily , or brief . Only l ong- term and seasonal fl uctuations will 

be discussed in this report . 

Water levels were measured by mont hly intervals in twenty- three 

wells during t he period July 1970- June 1971 (t abl e 15), and hydrographs 

of t hese we lls ar e shown in figure 11 . A steel tape was used for depth-to 

water measurements . A permanent measurement point , usuall y the collar 

of the well , was established . Long ter m records were obtained from U.S . 

Geological Survey for the three observation we lls that are equipped with 

automatic water-level recorders . The hydrographs for these well s a re 

s hown in figures 12, 13 , a nd 14 . 

Thomas (1953) indicat ed that t he water leve l in t he test well, (A- 6 - I) 

11 cab-I , rises by 1 . 2 feet for each inch of precipitation during aut umn 

period . The water level s In few artes ian we ll s loca ted in Ogden Valley 

ha ve been shown to corre l a t e c losely with changes in atmospheric press ure. 

" .•. the water level in t he well ri ses about 0.3 foot in response to a de

c rea s e of 1 inch in pressure of a merc ury barometer . .. " Thomas (19 45 , 

p. 22) . He assumed a barometric efficiency of 22 percent for t he tes t well , 



Table 15. Water levels, in feet below land-surface datum, from twenty-three representative wells in Ogden Valley for the period July 1970-
June 1971. 

Altitude above mean 
Coordinate Number sea level (Ft.) July 6 Aug. 4 Sept. 7 Oct. 18 Nov. 8 Dec. 7 Jan.16 Feb. 8 Mar. 7 Apr. 17 May 9 June 8 

(A-6-r 1 1 aaa 4,921 11.45 11.85 11.43 17.22 18.19 16.14 14.82 13.02 13.81 13.45 14.19 12.12 
(A-6-F ) 2 aab-1 4,916 7.45 7.80 9.05 10.33 11.35 10.21 11.72 10.79 12.06 9.33 10.87 8.57 
(A-6-r I 2 aab-2 4,902 12.11 10.91 12.89 14.05 17.14 14.12 16.01 15.42 13.07 15.58 15.15 12.75 
(A-6-i; ) 2dbd 4,913 8.75 8.51 9.29 13.19 14.22 14.82 14.37 14.18 14.51 13.19 14.13 9.02 

(A-6-2; ) 5 bbc 4,981 14.21 18.20 16.72 16.69 16.01 14.66 16.21 14.57 17.69 15.85 16.02 13.94 
(A-6-2; ) 6bbb 4,929 9.51 12.92 10.31 16.74 18.03 13.35 12.55 9.61 10.37 11.11 12.01 13.33 
(A-6-2; ) 6ddc 4,957 1.85 5.55 4.11 7.62 7.53 6.68 8.01 6.99 7.96 4.61 7.67 2.19 
(A-6-2; 1.16 acc 4,987 18.11 24.75 28.69 32.66 32.20 33.42 26.69 25.14 30.89 25.31 21.25 10.16 
(A-6-2; 116 ebb 4,971 8.02 12.55 14.21 19.68 20.48 17.98 13.45 10.76 13.81 10.77 9.34 4.46 
(A-6-2 )16 daa 5,005 — 34.42 39.08 41.85 43.88 29.86 22.31 28.05 34.81 23.26 22.47 14.94 
(A-6-2; 116 dad 5,012 28.31 31.62 34.65 40.06 43.26 25.55 13.51 20.91 26.96 15.52 17.31 12.33 
(A-6-2; 17 aac 4,964 5.31 6.41 8.03 11.79 12.36 11.88 12.12 7.61 8.75 7.69 6.77 3.58 
(A-6-2; 118 aba 4,196 11.51 11.60 12.73 15.55 16.14 15.95 15.55 16.14 15.61 15.17 16.23 14.06 
(A-6-2; 118 bab 4,907 16.01 21.28 — 15.55 16.09 _ 29.82 26.13 25.43 12.77 20.89 15.89 
(A-6-2; )18 bad 4,907 14.41 14.15 34.45 31.54 32.42 17.49 16.93 17.56 17.78 17.15 20.02 14.79 
(A-6-2; 118 dbb 4,919 12.91 14.41 13.03 15.85 16.22 15.99 15.53 16.11 15.48 15.69 15.92 14.19 
(A-6-2; 121 ebb 4,998 4.23 7.53 10.05 12.85 13.31 11.17 6.54 7.07 7.04 4.31 4.68 15.49 

(A-7-i; ) 8ccb 5,203 18.81 29.01 36.69 33.51 18.83 12.65 12.45 13.26 17.87 18.98 12.64 42.43 
(A-7-1; )20 aaa-1 5,076 13.07 17.45 29.96 36.98 35.81 17.43 16.55 13.58 13.46 10.81 10.91 11.82 
(A-7-i; )20 aaa-2 5,066 39.81 46.51 57.58 66.99 66.82 54.38 48.87 45.22 45.67 43.55 41.21 42.61 
(A-7-i; 120 aad 5,071 28.21 33.65 43.32 52.05 42.99 38.77 35.37 35.19 30.72 30.36 32.16 
(A-7-i; 121 bbc 5,061 1.61 7.27 15.51 21.29 22.25 14.48 5.22 2.48 2.66 0.68 0.69 1.43 
(A-7-i; )35 edd 4,917 7.05 4.55 8.69 13.03 14.69 15.56 17.34 15.89 15.82 12.86 13.82 12.28 
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Table 15. Water levels, in feet below land·surface datum, from twenty·three representative wells in Ogden Vaney for the period July 1970-

June 1971. 

Altitude above mean 
Coordinate Number sea level (ft.) July 6 Aug. 4 Sept. 7 Oct. 18 Nov. 8 Dec. 7 Jan. 16 Feb. 8 Mar. 7 Apr. 17 May 9 June 8 

(A-6-1) 1 aaa 4,921 11.45 11.85 11.43 17.22 18.19 16.14 14.82 13.02 13.81 13.45 14.19 12.12 

(A-6-1) 2 aab-l 4,916 7.45 7.80 9.05 10.33 11.35 10.21 11.72 10.79 12.06 9.33 10.87 8.57 

(A-6-1) 2 aab-2 4,902 12.11 10.91 12.89 14.05 17.14 14.12 16.01 15.42 13.07 15.58 15.15 12.75 

(A·o.l) 2 dbd 4,913 8.75 8.51 9.29 13.19 14.22 14.82 14.37 14.18 14.51 13.19 14.13 9.02 

(A-6-2) 5 bbc 4,981 14.21 18.20 16.72 16.69 16.01 14.66 16.21 14.57 17.69 15.85 10.02 13.94 

(A-6-2) 6 bbb 4,929 9.51 12.92 10.31 16.74 18.03 13.35 12.55 9.61 10.37 1 1.11 12.01 13.33 

(A-6-2) 6 ddc 4,957 1.85 5.55 4.11 7.62 7.53 6.68 8.01 6.99 7.96 4.61 7.67 2.19 

(A-6-2)16 ace 4,987 18.11 24.75 28.69 32.66 32.20 33.42 26.69 25.14 30.89 25.31 21.25 10.16 

(A-6-2)16 ebb 4,971 8.02 12.55 14.21 19.68 20.48 17.98 13.45 10.76 13.81 10.77 9.34 4.46 

(A-6-2)16 daa 5,005 34.42 39.08 41.85 43.88 29.80 22.31 28.05 34.81 23.26 22.47 14.94 

(A-6-2)16 dad 5,012 28.31 31.62 34.65 40.06 43.26 25.55 13.51 20.91 26.96 15.52 17.31 12.33 

(A-6-2)17 aae 4,964 5.31 6.41 8.03 11.79 12.36 11.88 12.12 7.61 8.75 7.69 6.77 3.58 

(A-6-2)18 aba 4,196 11.51 11.60 12.73 15.55 16.14 15.95 15.55 16.14 15.61 15.17 16.23 14.06 

(A-6·2) 18 bah 4,907 16.01 21.28 15.55 16.09 29.82 26.13 25.43 12.77 20.89 15.89 
(A-6·2) 18 bad 4,907 14.41 14.15 34.45 31.54 32.42 17.49 16.93 17.56 17.78 17.15 20.02 14.79 
(A·6-2) 18 dbb 4,919 12.91 14.41 13.03 15.85 16.22 15.99 15.53 16.11 15.48 15.69 15.92 14.19 
(A-6-2)21 ebb 4,998 4.23 7.53 10.05 12.85 13.31 11.17 6.54 7.07 7.04 4.31 4.68 15.49 

(A-7-1) 8 eeh 5,203 18.81 29.01 36.69 33.51 18.83 12.65 12.45 13.26 17.87 18.98 12.64 42.43 
(A-7-1)20 aaa·1 5,076 13.07 17.45 29.96 36.98 35.81 17.43 16.55 13.58 13.46 10.81 10.91 11.82 
(A-7-1)20 aaa-2 5,066 39.81 46.51 57.58 66.99 66.82 54.38 48.87 45.22 45.67 43.55 41.21 42.61 
(A.7.1)20 aad 5,071 28.21 33.65 43.32 52.05 42.99 38.77 35.37 35.19 30.72 30.36 32.16 
(A.7.1)21 bbc 5,061 1.61 7.27 15.51 21.29 22.25 14.48 5.22 2.48 2.66 0.68 0.69 1.43 
(A-7.1)35 cdd 4,917 7.05 4.55 8.69 13.03 14.69 15.56 17.34 15.89 15.82 12.86 13.82 12.28 
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Figure 11. Hydrographs of selected wells, in Ogden Valley, for the 
period July 1970-June 1971. 
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Figure 12. Hydrograph of the test we;!, (A-5-1) II dcd-1, for the period 1S36-53. 
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Figure ~4. Hydp:Jgrapl, of the test well, (1\-6-1) 12 aad-l, for t':le peri cd 1933-55. 
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( A - 6 - 1 ) 11 c a b - 1 . T h e e f f e c t s of c h a n g i n g a t m o s p h e r i c p r e s s u r e o n t h e 

f l u c t u a t i o n s of w a t e r l e v e l a r e v e r y s m a l l i n c o m p a r i s o n w i t h t h e e f f e c t s 

of c h a n g i n g a r t e s i a n d i s c h a r g e a n d l o a d i n g b y P i n e v i e w R e s e r v o i r . 

T h e r e i s a l w a y s s o m e d i s c h a r g e from t h e a r t e s i a n w e l l s i n O g d e n 

V a l l e y . T h i s d i s c h a r g e i s n o t c o n s t a n t b u t c h a n g e s from s e a s o n t o s e a s o n 

a n d from y e a r t o y e a r . As a r e s u l t , t h e w a t e r l e v e l s i n t h e n e a r b y w e l l s 

f l u c t u a t e . T h o m a s ( 1 9 4 5 ) , u s i n g t h e r e c o r d s for t h e t e s t w e l l , ( A - 6 - 2 ) 

12 a a d - 1 , p r i o r t o c o n s t r u c t i o n of P i n e v i e w D a m , i n d i c a t e s t h a t " . . . t h e 

c h a n g e of w a t e r l e v e l r a n g e d from 0 . 0 5 t o 0 . 1 0 f o o t p e r e a c h s e c o n d - f o o t 

c h a n g e in d i s c h a r g e " . 

C o n t i n u o u s w i t h d r a w a l of w a t e r from a n a r t e s i a n r e s e r v o i r p r o d u c e s 

r e d u c t i o n of p r e s s u r e a r o u n d t h e w e l l a n d t h e w a t e r i n t h e v i c i n i t y of t h e 

w e l l s t a r t s t o m o v e t o w a r d t h e w e l l . M o v e m e n t of w a t e r t o w a r d t h e w e l l 

d e v e l o p s a p r e s s u r e g r a d i e n t i n t h e a q u i f e r d i r e c t l y p r o p o r t i o n a l t o t h e 

v e l o c i t y of p e r c o l a t i o n a n d i n v e r s e l y t o t h e p e r m e a b i l i t y of t h e w a t e r 

b e a r i n g m a t e r i a l . T h i s e f f e c t e x t e n d s r a d i a l l y from t h e w e l l a n d i s l i m i t e d 

t o t h e a r e a l e x t e n t of t h e c o n d u i t f u r n i s h i n g w a t e r t o t h e w e l l . The d e p r e s 

s i o n i n t h e p r e s s u r e s u r f a c e c a u s e d b y l a r g e q u a n t i t i e s of w i t h d r a w a l s i s 

k n o w n a s " t h e c o n e of p r e s s u r e r e l i e f " , a n d t h e a r e a l e x t e n t of t h i s 

d e p r e s s i o n i s " t h e a r e a of i n f l u e n c e " . The w a t e r l e v e l s i n a l l w e l l s 

r e a c h i n g t h e c o n d u i t t a p p e d b y t h e p u m p i n g w e l l s a r e l o w e r e d w i t h i n t h e 

a r e a of i n f l u e n c e . 

79 

(A-6-1) 11 cab-I. The effects of changing atmospheric pressure on the 

fluctuations of water level are very small in comparison with the effects 

of changing artesian discharge and loading by Pineview Reservoir. 

There is always some discharge from the artesian wells in Ogden 

Valley. This discharge is not constant but changes from season to season 

and from year to year. As a result, the water levels in the nearby wells 

fluctuate. Thomas (1945), using the records for the test well, (A-6-2) 

12 aad-l, prior to construction of Pineview Dam, indicates that " ••• the 

change of water level ranged from 0.05 to 0.10 foot per each second-foot 

change in discharge II • 

Continuous withdrawal of water from an artesian reservoir produces 

reduction of pressure around the well and the water in the vicinity of the 

well starts to move toward the well. Movement of water toward the well 

develops a pressure gradient in the aquifer directly proportional to the 

velocity of percolation and inversely to the permeability of the water

bearing material. This effect extends radially from the well and is limited 

to the areal extent of the conduit furnishing water to the well. The depres

sion in the pressure surface caused by large quantities of withdrawals is 

known as "the cone of pressure relief ", and the areal extent of this 

depression is "the area of influence". The water levels in all wells 

reaching the conduit tapped by the pumping wells are lowered within the 

area of influence. 
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T h e s h a p e a n d p o s i t i o n of t h e c o n e of p r e s s u r e r e l i e f i s d e t e r m i n e d 

b y t h e n a t u r e of w i t h d r a w a l s from t h e r e s e r v o i r a n d b y t h e n a t u r e of t h e 

a q u i f e r m a t e r i a l , i t s e l f . W h e n t h e w i t h d r a w a l s c h a n g e from s e a s o n t o 

s e a s o n , a s i m i l a r c h a n g e w i l l t a k e p l a c e i n t h e c o n e of p r e s s u r e r e l i e f ; 

t h u s , t h e w a t e r l e v e l i n t h e w e l l s w i l l s h o w s e a s o n a l f l u c t u a t i o n s . 

If t h e r a t e of d i s c h a r g e from a n a r t e s i a n a q u i f e r h a s b e e n m o r e 

r a p i d t h a n t h e r a t e of r e c h a r g e t o t h e s a m e a q u i f e r , s o m e of t h e w a t e r 

d i s c h a r g e d m u s t h a v e b e e n d e r i v e d from s t o r a g e i n t h e w a t e r - b e a r i n g 

m a t e r i a l u n d e r l y i n g t h e a r e a . The w i t h d r a w a l from s t o r a g e r e q u i r e s a r e 

d u c t i o n i n t h e i n t e r s t i t i a l s p a c e o c c u p i e d b y w a t e r . As a r e s u l t of t h i s 

t h e a q u i f e r u n d e r g o e s a c e r t a i n a m o u n t of c o m p a c t i o n i n w h i c h i t s t o t a l 

i n t e r s t i t i a l s p a c e w i l l d e c r e a s e b y a v o l u m e a p p r o x i m a t e l y e q u a l t o t h e 

v o l u m e of t h e d i s c h a r g e d w a t e r . 

C o r r e l a t i o n b e t w e e n a r t e s i a n d i s c h a r g e a n d t h e f l u c t u a t i o n s of w a t e r 

l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) l l c a b - 1 , i s d o n e for t h e p e r i o d 1 9 6 0 - 6 9 . 

D u r i n g t h e m o n t h of J u n e of e a c h y e a r , t h e s t o r a g e of P i n e v i e w R e s e r v o i r 

r e a c h e s i t s m a x i m u m a n d r e m a i n s m o r e or l e s s c o n s t a n t . T h u s , t h e l o a d 

i n g e f f e c t of P i n e v i e w s t o r a g e for t h i s m o n t h i s a p p r o x i m a t e l y c o n s t a n t . 

A c c o r d i n g l y , a n a t t e m p t i s m a d e t o c o r r e l a t e a r t e s i a n d i s c h a r g e w i t h t h e 

f l u c t u a t i o n s of w a t e r l e v e l i n t h e t e s t w e l l for t h e J u n e m e a s u r e m e n t s . In 

g e n e r a l n o g o o d c o r r e l a t i o n e x i s t s e x c e p t for t h e y e a r s 1 9 6 3 , 1 9 6 5 , a n d 

1 9 6 8 . For t h e y e a r s i n d i c a t e d , 0 . 1 f o o t c h a n g e i n w a t e r l e v e l c o r r e s p o n d s 

t o o n e s e c o n d - f o o t c h a n g e i n d i s c h a r g e . 

80 

The shape and position of the cone of pressure relief is determined 

by the nature of withdrawals from the reservoir and by the nature of the 

aquifer material, itself. When the withdrawals change from season to 

season, a similar change will take place in the cone of pressure relief; 

thus, the water level in the wells will show seasonal fluctuations. 

If the rate of discharge from an artesian aquifer has been more 

rapid than the rate of recharge to the same aquifer, some of the water 

discharged must have been derived from storage in the water-bearing 

material underlying the area. The withdrawal from storage requires a re

duction in the interstitial space occupied by water. As a result of this 

the aquifer undergoes a certain amount of compaction in which its total 

interstitial space will decrease by a volume approximately equal to the 

volume of the discharged water. 

Correlation between artesian discharge and the fluctuations of water 

level in the test well, (A-6-1) llcab-1, is done for the period 1960-69. 

During the month of June of each year, the storage of Pineview Reservoir 

reaches its maximum and remains more or less constant. Thus, the load

ing effect of Pineview storage for this month is approximately constant. 

Accordingly, an attempt is made to correlate artesian discharge with the 

fluctuations of water level in the test well for the June measurements. In 

general no good correlation exists except for the years 1963, 1965, and 

1968. For the years indicated I 0.1 foot change in water level corresponds 

to one second-foot change in discharge. 
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T h e l o n g t e r m h y d r o g r a p h s for t h e o b s e r v a t i o n w e l l s , ( A - 6 - 1 ) 11 

d c d - 1 a n d ( A - 6 - 1 ) 12 a a d - 1 , i n d i c a t e t h a t t h e f l u c t u a t i o n s of w a t e r l e v e l s 

i n t h e s e w e l l s s t r o n g l y c o r r e l a t e w i t h t h e c h a n g e s i n s t o r a g e of P i n e v i e w 

R e s e r v o i r . E v e r s i n c e N o v e m b e r 1 9 3 6 , t h e f i l l i n g of P i n e v i e w R e s e r v o i r 

c r e a t e d a u n i q u e s i t u a t i o n b y a d d i n g a l o a d o n t h e u n d e r l y i n g a r t e s i a n 

a q u i f e r . T h u s , w i t h t h e r i s e of r e s e r v o i r l e v e l , t h e a r t e s i a n a q u i f e r 

c o m p r e s s e d a n d t h e w a t e r l e v e l i n t h e w e l l s s t a r t e d t o r i s e . T h i s s u b j e c t 

w i l l b e d i s c u s s e d f u r t h e r u n d e r t h e s e c t i o n of l o a d i n g b y P i n e v i e w R e s e r 

v o i r . 

S e a s o n a l f l u c t u a t i o n s of w a t e r l e v e l s i n t h e w e l l s a r e s h o w n b y t h e 

h y d r o g r a p h s i n f i g u r e 1 1 . All t h e w e l l s t a p t h e w a t e r - t a b l e a q u i f e r . T h e 

w a t e r l e v e l i s h i g h e s t i n l a t e s p r i n g b e c a u s e of r e c h a r g e from w i n t e r a n d 

s p r i n g p r e c i p i t a t i o n . The w a t e r l e v e l d e c l i n e s d u r i n g s u m m e r m a i n l y 

b e c a u s e of h e a v y p u m p a g e . 

T h e l o n g - t e r m f l u c t u a t i o n s of w a t e r l e v e l s i n O g d e n V a l l e y a r e 

i l l u s t r a t e d i n f i g u r e 1 2 , 1 3 , a n d 1 4 . F o r t h e p e r i o d 1 9 3 7 - 6 3 t h e w a t e r 

l e v e l s d o n o t s h o w a n y s i g n i f i c a n t a m o u n t of c h a n g e . A r i s e of w a t e r 

l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , c o r r e s p o n d s t o J a n u a r y 1 9 6 3 . 

T h i s i s d u e t o a h i g h e r t h a n n o r m a l p r e c i p i t a t i o n a t t h i s y e a r . The c o n 

t i n u e d f l u c t u a t i o n s of w a t e r l e v e l s i n r e s p o n s e t o v a r i a t i o n of p r e c i p i t a t i o n 

i n O g d e n V a l l e y i n d i c a t e s t h a t o n a l o n g - t e r m b a s i s t o t a l d i s c h a r g e d o e s 

n o t e x c e e d r e c h a r g e . 
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The long term hydrographs for the observation wells, (A-6-1) 11 

dcd-l and (A-6-1) 12 aad-l, indicate that the fluctuations of water levels 

in these wells strongly correlate with the changes in storage of Pineview 

Reservoir. Ever since November 1936, the filling of Pineview Reservoir 

created a unique situation by adding a load on the underlying artesian 

aquifer. Thus, with the rise of reservoir level, the artesian aquifer 

compressed and the water level in the wells started to rise. This subject 

will be discussed further under the section of loading by Pineview Reser-

voir. 

Seasonal fluctuations of water levels in the wells are shown by the 

hydrographs in figure 11. All the wells tap the water-table aquifer. The 

water level is highest in late spring because of recharge from winter and 

spring precipitation. The water level declines during summer mainly 

because of heavy pumpage. 

The long-term fluctuations of water levels in Ogden Valley are 

illustrated in figure 12,13, and 14. For the period 1937-63 the water 

levels do not show any significant amount of change. A rise of water 

level in the test well, (A-6-1) 11 cab-I, corresponds to January 1963. 

This is due to a higher than normal precipitation at this year. The con

tinued fluctuations of water levels in response to variation of precipitation 

in Ogden Valley indicates that on a long-term basis total discharge does 

not exceed recharge. 
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Q u a l i t y of W a t e r 

T h e c h e m i c a l q u a l i t y of g r o u n d w a t e r i s d e t e r m i n e d from t h e w a t e r 

s a m p l e s of e l e v e n r e p r e s e n t a t i v e w e l l s i n O g d e n V a l l e y . S o m e a d d i t i o n a l 

c h e m i c a l q u a l i t y d a t a a r e o b t a i n e d from U . S . G e o l o g i c a l S u r v e y W a t e r 

R e s o u r c e s D i v i s i o n . T h e b a c t e r i o l o g i c a l a n a l y s e s a r e d o n e b y U t a h 

D i v i s i o n of H e a l t h . T h e s u r f a c e - w a t e r q u a l i t y d a t a for t h e m a j o r s t r e a m s 

a n d P i n e v i e w R e s e r v o i r a r e o b t a i n e d from H a h l a n d M i t c h e l l , 1 9 6 3 . The 

r e s u l t s of c h e m i c a l a n a l y s e s of t h e w a t e r s a m p l e s from w e l l s , s p r i n g s , 

a n d s u r f a c e w a t e r s i n O g d e n V a l l e y a r e s h o w n i n t a b l e 1 6 . The l o c a t i o n 

of s a m p l i n g s i t e s a n d g r a p h i c a l p r e s e n t a t i o n of c h e m i c a l a n a l y s e s a r e 

s h o w n o n p l a t e 4 . 

Q u a l i t y i n R e l a t i o n t o U s e 

T h e p u r p o s e of w a t e r q u a l i t y s t u d y i s t o d e t e r m i n e if t h e w a t e r i s 

s a t i s f a c t o r y for a p r o p o s e d u s e . A c c o r d i n g l y , t h e s u b j e c t of w a t e r - a n a l y s i s 

i n t e r p r e t a t i o n m u s t o f t e n i n c l u d e s o m e c o n s i d e r a t i o n s of s t a n d a r d s a n d 

t o l e r a n c e s t h a t h a v e b e e n e s t a b l i s h e d for w a t e r t h a t i s t o b e u s e d for 

v a r i o u s p u r p o s e s . S t a n d a r d s for w a t e r t o b e u s e d for d r i n k i n g a n d o t h e r 

d o m e s t i c u s e s h a v e b e e n e s t a b l i s h e d b y U . S . P u b l i c H e a l t h S e r v i c e . 

A c c o r d i n g t o t h e 1 9 6 2 s t a n d a r d s , t h e f o l l o w i n g s u b s t a n c e s s h o u l d n o t b e 

p r e s e n t i n a m o u n t s g r e a t e r t h a n t h o s e s h o w n : 

82 

Quality of Water 

The chemical quality of ground water is determined from the water 

samples of eleven representative wells in Ogden Valley. Some additional 

chemical quality data are obtained from U. S. Geological Survey Water 

Resources Division. The bacteriological analyses are done by Utah 

Di vision of Health. The surface-water quality data for the major streams 

and Pin.eview Reservoir are obtained from Hahl and Mitchell, 1963. The 

results of chemical analyses of the water samples from wells, springs, 

and surface waters in Ogden Valley are shown in table 16. The location 

of sampling sites and graphical presentation of chemical analyses are 

shown on plate 4. 

Quality in Relation to Use 

The purpose of water quality study is to determine if the water is 

satisfactory for a proposed use. .~ccordingly, the subject of water-analysis 

interpretation must often include some considerations of standards and 

tolerances that have been established for water that is to be used for 

various purposes. Standards for water to be used for drinking and other 

domestic uses have been established by U • S. Public Health Service. 

According to the 1962 standard s, the following substances should not be 

present in amounts greater than those shown: 
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S u b s t a n c e C o n c e n t r a t i o n ( m g / l ) 

I r o n (Fe) , 
M a n g a n e s e (Mn) 
M a g n e s i u m (Mg) 
C h l o r i d e (CI) , 
N i t r a t e (NO3) , 
S u l f a t e (SO4) 
T o t a l d i s s o l v e d s o l i d s 

125 
250 

45 
250 
5 0 0 

0 . 3 
0 . 0 5 

S t a n d a r d s for w a t e r q u a l i t y e s t a b l i s h e d b y t h e P u b l i c H e a l t h S e r v i c e 

d r i n k i n g w a t e r s t a n d a r d s of 196 2 s p e c i f y a n u p p e r l i m i t of p e r m i s s i b l e 

f l u o r i d e c o n c e n t r a t i o n of 2 . 4 m g / l for a r e a s w h e r e t h e a n n u a l a v e r a g e of 

m a x i m u m d a i l y a i r t e m p e r a t u r e i s i n t h e r a n g e of 5 0 . 0 F t o 5 3 . 7 F . L i m i t s 

for w a r m e r c l i m a t e s a r e l o w e r , r a n g i n g d o w n t o a r e c o m m e n d e d l i m i t of 

0 . 8 m g / l w i t h a m a x i m u m p e r m i s s i b l e l i m i t of 1 .4 m g / l w h e r e a v e r a g e 

m a x i m u m d a i l y t e m p e r a t u r e s a r e 7 9 . 3 F t o 9 0 . 5 F . 

W a t e r t h a t c o n t a i n s l e s s t h a n 15 0 m g / l of c h l o r i d e i s s a t i s f a c t o r y 

for m o s t p u r p o s e s . A c h l o r i d e c o n t e n t of m o r e t h a n 25 0 m g / l i s g e n e r a l l y 

o b j e c t i o n a b l e for m u n i c i p a l w a t e r s u p p l y . W a t e r c o n t a i n i n g m o r e t h a n 350 

m g / l i s o b j e c t i o n a b l e for m o s t i r r i g a t i o n a n d i n d u s t r i a l u s e s . W a t e r c o n 

t a i n i n g a s m u c h a s 5 0 0 m g / l of c h l o r i d e f r e q u e n t l y h a s a d i s a g r e e a b l e 

t a s t e . 

N i t r a t e i n c o n c e n t r a t i o n s g r e a t e r t h a n 45 m g / l i s u n d e s i r a b l e i n 

w a t e r u s e d for d o m e s t i c p u r p o s e s b e c a u s e of t h e p o s s i b l e t o x i c e f f e c t 

t h a t i t m a y h a v e o n i n f a n t s . T h i s e f f e c t i s k n o w n a s c y a n o s i s ( b l u e - b a b y 

d i s e a s e ) . 

Substance Concentration (mg/l) 

Iron (Fe) ..................... . 
Manganese (Mn) .•••.•••••••••• 
Magnesium (Mg) •..••.•.•.••••• 
Chloride (CI) ••••••••••.•••••.• 
Nitrate (N03) ••••.••••••••.•.• 
Sulfate (S04) •.••.•••.•••••••• 
Total dissolved solids •••.•.•..• 

0.3 
0.05 

125 
250 

45 
250 
500 
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Standards for water quality established by the Public Health Service 

drinking water standards of 1962 specify an upper limit of permissible 

fluoride concentration of 2.4 mg/l for areas where the annual average of 

maximum daily air temperature is in the range of 50.0 F to 53.7 F. Limits 

for warmer climates are lower, ranging down to a recommended limit of 

0.8 mg/l with a maximum permissible limit of 1.4 mg/l where average 

maximum daily temperatures are 79.3 F to 90.5 F. 

Water that contains less than 150 mg/l of chloride is satisfactory 

for most purposes. A chloride content of more than 250 mg/l is generally 

objectionable for municipal water supply. Water containing more than 350 

mg/l is objectionable for most irrigation and industrial uses. Water con-

taining as much as 500 mg/l of chloride frequently has a disagreeable 

taste. 

Nitrate in concentrations greater than 45 mg/l is undesirable in 

water used for domestic purposes because of the possible toxic effect 

that it may have on infants. This effect is known as cyanosis (blue-baby 

disease) • 



Table 16. Chemical analyses of waters from wells, springs, and surface waters in Ogden Valley. 
(Analyses were made by the author unless otherwise indicated) 

MILLIGRAMS PER LITER 4> 

Coordinate 
Number 

Date 
Collected 

Eh 
o u u 3 O 
1-4 0> CL 
E 
H 

rt is o o 
w S3 

E 
3 
| ? 

E 
.3 
<o 
§>'b0 
S S 

E 
•3 
•a 15 ° z 

E 3 
3 /-̂  
CL, 

o 
C — 
1 ° 
5 u 
CO w 

!2 

s s 

•c 
O 
l £ 

S o 
z 5 

o 
*a _ 
>; o u 

O Po 
l i s 

c 
3 
C 
o 
Go 
o ^ D. OO rt E 

PH Remarks 

Sa mplcs from wells 
Artesian Park wells 
(A-6-1) 2aab 
(A-6-l)llcab-l 
(A-6-1)1 ldcd-1 
(A-6-2) 5bcc 
(A-6-2) 7aab 
(A-6-2) 16acc 
(A-6-2) 16dad 
(A-6-2) 18bab-l 
(A-6-2)21bbb 
(A-6-2)21cbd 
(A-7-1 )20aaa 
(A-7-l)22ccd 
(A-7-1 )29ada 
(A-7-l)34bba 
(A-7-l)36cab 

Dec. 15, 1952 
Feb.16,1971 
Dec. 15, 1952 
Nov. 4,1955 
Feb.16,1971 
Feb.16,1971 
Feb.16,1971 
Feb. 16,1971 
Nov. 30, 1955 
Feb.16,1971 
Feb.16,1971 
Feb.16,1971 
Feb.16,1971 
Feb.16,1971 
Feb.16,1971 
Sept. 16,1952 

50 

48 
41 
38 
52 
43 
50 
41 

43 
50 
47 
43 

12 
5.9 

12 
10 
2.9 
6.2 
3.4 
1.7 

17 
1.8 
8.8 
1.9 
5.1 
7.5 
4.2 

25 

.06 

.06 
0 

.01 

47 
57 
47 
55 
23 
42 
53 
45 
54 
51 
35 
16 
41 
23 
26 
22 

11 
12 
11 
17 
4.9 

12 
14 
13 
15 
15 
10 
5.7 

12 
8.5 
9.5 
8.2 

8.4 
7.7 
8.4 
6.3 
4.9 
9.2 
5.9 
6.7 

13 
6.2 

13 
3.8 

11 
11 
5.6 

.7 
2.1 
.7 

1.2 
1.7 
1.3 
1.0 
.9 

1.0 
.8 

1.7 
.5 

1.5 
.6 
.9 

186 
180 
186 
233 
72 

160 
198 
172 
242 
196 
142 
58 

125 
79 

102 
76 

11 
10 
11 
12 
6.9 

10 
9.1 
8.1 
6.9 
7.3 

13 
8.8 

22 
12 
14 
9.9 

10 
16 
10 
12 
11 
14 
13 
14 
14 
15 
20 
11 
33 
27 
12 
30 

.1 

.1 

.1 

.1 

3.7 
13.5 
3.7 
2.7 
9.5 
8.1 
1.9 
.2 

2.0 
3.6 
.9 

2.8 
1.6 

14 
.7 

1.1 

197 
255 
197 
224 
127 
201 
219 
199 
236 
208 
202 
93 

269 
129 
166 

339 
350 
339 
413 
174 
317 
360 
323 
413 
350 
313 
148 
382 
189 
207 
233 

7.3 
7.7 
7.3 
7.3 
7.2 
7.4 
7.5 
7.8 
7.5 
7.9 
7.6 
7.3 
6.9 
7.3 
6.9 
6.9 

Composite sample (1) 
Water-table well, 15 ft deep 
Artesian well (1) 
Artesian well (1) 
Water-table well, 50 ft deep 
Water-table well, 89 ft deep 
Water-table well, 62 ft deep 
Water-table well, 43 ft deep 
Artesian well, 155 ft deep (1) 
Water-table well, 81 ft deep 
Water-table well, 110 ft deep 
Water-table well, 76 ft deep 
Water-table well, 45 ft deep 
Water-table well, 80 ft deep 
Water-table well, 75 ft deep 
Water-table well (1) 

Samples from sources other than wells 
Patio springs 
Bennett springs 
Hawkins spring 
South Fork 
North Branch of 

South Fork 
South Branch of 

South Fork 
North Fork 
Middle Fork 
Pineview Reservoir 
Geertsen Creek 

Sept. 16,1952 
Sept. 16, 1952 
Sept. 27, 1950 
Jan. 12,1961 
Apr. 6, 1961 

Jan.12,1961 

Apr. 6, 1961 
Apr. 6, 1961 
Oct. 14,1960 
Apr. 6,1961 

48 
11 
12 
16.7 
6.1 
5.3 

7.9 

6.9 
9.2 
8.5 
6.3 

0 

.02 

.02 

.07 

.08 

32 
58 
58 
65 
55 

63 

31 
71 
46 
19 

8 
17 
17 
15 
14 

16 

6.3 
20 
11 
3.4 

7 
-

13 
5.8 
6.5 

9.2 

4.9 
13 
6.0 
3.7 

.4 
-

.7 
.9 

1.3 
1.0 

.8 
1.3 
1.6 
1.5 

135 
254 
247 
242 
215 

238 

102 
302 
176 
60 

9.5 
8.6 

17 
13 
14 

15 

15 
15 
14 
11 

5.5 
10 
16 
10 
10 

20 

9.0 
17 
10 
6.5 

.3 

.6 
2.4 
.2 

1.2 
1.9 

2.1 

5.3 
3.2 
8.7 
2.5 

266 
238 
209 

250 

127 
292 
192 
87 

247 
422 

417 
372 

436 

225 
521 
329 
138 

8.1 
8.2 
8.6 
8.2 
8.1 

8.0 

7.7 
8.0 
7.4 
7.5 

1000 ft below spring outlet (1) 
From concrete diversion (1) 

Sec. 13,T.6N.,R.l E. (2) 
Sec. 13,T.6N.,R.l E., (2) 

Sec. 13,T.6N,R.l E. (2) 

Sec. 3,T.6 N..R.1 E. (2) 
Sec. 1,T.6N.,R.1E.(2) 
Sec. 16,T.6N.,R.l E. (2) 
Sec. l,T.6N.,R.l E. (2) 

(1) Analyses of U.S. Geological Survey Water Resources Division. 
(2) Analyses obtained from Hahl and Mitchell, 1963. 
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Table 16. Chemical analyses of waters from wells, springs, and. surface waters in Ogden Valley. 
(Analyses were made by the author unless otherwise indicated) 

MILLIGRAMS PER LiTER 

~ 
0 

0) .... u 
E E ... 

E " '" .~ c:: <lJ .... E E '~ 
o~ 

2~ :g <lJ ~ '" .0 '" 
0. 

'" N 
::I .;: .- 88 Coordinate Date E ~Q c::~ 'u~ 8,0i) ~.-

.co:! .,. .9::::;-
<lJ ..... '" "0 '" :=:0 

Number Collected <lJ .- V) §~ :-ju "'~ O;z: ~~ 
..... ..,... ::IV) ..cu 

l-< V) ~ u~ ~-' V) ~ co':::, V) ~ u~ 

t---. 
Artesian Park wells Dec. 15, 1952 - 12 .06 47 

Samples from wells 

11 8.4 .7 186 Il 10 
(A·6·1) 2aab reb. 16, 1971 50 5.9 - 57 12 7.7 2.1 180 10 16 
(A·6·1)llcab·l Dec. 15,1952 - 12 .06 47 11 8.4 .7 Vl6 11 10 
(A·6·1 )Ilded·l Nov. 4,1955 48 10 0 55 17 6.3 1.2 233 12 L2 
(A·6·2) 5bee Feb. 16, 1971 41 2.9 - 23 4.9 4.9 1.7 72 6.9 11 
(A·6·2) 7aab Feb. 16,1971 38 6.2 - 42 12 9.2 1.3 160 10 14 
(A·6·2)16aee Feb. 16, 1971 52 3.4 - 53 14 ~.9 1.0 198 9.1 13 
(A·6·2) 16dad Feb. 16,1971 43 1.7 - 45 13 6.7 .9 172 8.1 14 
(A·6·2) 18bab·l Nov. 30, 1955 50 17 .01 54 IS 13 1.0 242 6.9 14 
(A·6·2)21 bbb Feb. 16, 1971 41 1.8 _. 51 15 6.2 .8 196 7.3 15 
(A·6·2)21ebd Feb. 16, 1971 - 8.8 - 35 10 13 1.7 142 13 20 
(A·7·1)20aaa Feb. 16, 1971 43 1.9 - 16 5.7 3.8 .5 58 8.8 11 
(A·7·1)22ccd Feb. 16, 1971 50 5.1 - 41 12 11 1.5 125 22 33 
(A·7·1)29ada Feb. 16, 1971 47 7.5 - 23 8.5 11 .6 79 12 27 
(A-7·1)34bba reb. 16, 1971 43 4.2 - 26 9.5 5.6 .9 102 14 12 
(A-7-1)36cab Sept. 16, 1952 .- 25 -- 22 8.2 .- -- 76 9.9 30 -- Samples from ;QUIres other than wells 

Patio springs Sept. 16,1952 .- 11 -- 32 8 
Bennett springs Sept. 16, 1952 48 12 -- 58 17 
Hawkins spring Sept. 27, 1950 - 16.7 0 58 17 
South Fork Jan. 12,1961 -- 6.1 -- 65 15 
North Branch of Apr. 6, 1961 - 5.3 .02 55 14 

South fork 
South Branch of Jan. 12, 1961 - 7.9 - 63 16 

South Fork 
North Fork Apr. 6, 1961 .- 6.9 .02 31 6.3 
Middle Fork Apr. 6, 1961 - 9.2 .07 71 20 
Pineview Reservoir Oct. 14,1960 -- 8.5 - 46 11 
Geertsen Creek Apr. 6, 1961 -- 6.3 .08 19 3.4 

(1) Analyses of U.S. Geological Survey Water Resources Division. 
(2) Analyses obtained from Hahl and Mitchell, 1963. 

7.4 135 9.5 5.5 
- I -- 254 8.6 10 

13.7 247 17 16 
5.8 .9 242 13 10 
6.5 1.3 215 14 10 

9.2 1.0 238 15 20 

4.9 .8 102 15 9.0 
13 1.3 302 15 17 
6.0 1.6 176 14 10 
3.7 1.5 60 11 6.5 

0) 
u 
c 
.s 

'" u 
~~ '" "0 
0 c:: 

V) "0 0 <J) u 

"2~G uU V 
"0 2~ .::. 0 ';::0 ·c 

oj '" OP<> .- '" 0 .:::0 "''''", ~N ::I~ ~~o ~~. .- Z 0. ... 
z~ ~ ..... V) co:! 

.1 3.7 197 339 
- 13.5 255 350 
.1 3.7 197 339 
.1 2.7 224 413 

- 9.5 127 174 
- 8.1 201 317 
- 1.9 219 360 
- .2 199 323 
.1 2.0 236 413 

- 3.6 208 350 
-- .9 202 313 
- 2.8 93 148 
- 1.6 269 382 
-- 14 129 189 
.- .7 166 207 
- 1.1 .- 233 

- .6 - 247 
-- 2.4 -- 422 
.3 .2 266 --

-- 1.2 238 417 
-- 1.9 209 372 

- 2.1 250 436 

-- 5.3 127 225 
- 3.2 292 521 
-- 8.7 192 329 
- 2.5 87 138 

:I: 
Remarks 0. 

7.3 Composite sample (1) 
7.7 Water·table well, 15 ft deep 
7.3 A rtesian well (I) 
7.3 Artesian well (1) 
7.2 Water·table well, 50 ft deep 
7.4 Water·table well, 89 ft deep 
7.5 Water·table well, 62 ft deep 
7.8 Water·table well, 43 ft deep 
7.5 Artesian well, 155 ft deep (1) 
7.9 Water·table well, 81 ft deep 
7.6 Water·table well, 110 ft deep 
7.3 Water·tabk well, 76 ft deep 
6.9 Water·table well, 45 ft deep 
7.3 Water-table well, 80 ft deep 
6.9 Water-table well, 75 ft deep 
6.9 Water-table well (1) 

8.1 1000 ft below spring ou tlet (1) 
8.2 hom concrete diversion (1) 
8.6 
8.2 Sec. 13,T.6 N., R.l E. (2) 
8.1 Sec. 13, T.6 N., R.1 E., (2) 

8.0 Sec. 13, T.6 N, R.l E. (2) 

7.7 Sec. 3, T.6 N., R.l E. (2) 
8.0 Sec. 1, T.6 N., R.l E. (2) 
7.4 Sec. 16, T.6 N., R.l E. (2) 
7.5 Sec. 1, T.6 N., R.l E. (2) 
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A s u l f a t e c o n c e n t r a t i o n of a b o u t 300 m g / l w i l l i m p a r t a b i t t e r t a s t e 

t o t h e w a t e r a n d t h e w a t e r m a y a c t a s a l a x a t i v e for p e o p l e n o t a c c u s t o m e d 

t o d r i n k i n g i t . 

I r o n a n d m a n g a n e s e l e a v e s t a i n s of o x i d e o n f a b r i c s a n d o n p l u m b 

i n g f i x t u r e s . 

A w a t e r t h a t i s s a f e for d r i n k i n g o n t h e b a s i s of i t s c h e m i c a l c o m p o 

s i t i o n m a y n o t b e s a f e b a c t e r i o l o g i c a l l y . B e s i d e s b e i n g c h e m i c a l l y s a f e 

for h u m a n c o n s u m p t i o n , w a t e r t o b e u s e d i n t h e h o m e s h o u l d b e f r e e from 

u n d e s i r a b l e p h y s i c a l p r o p e r t i e s s u c h a s c o l o r o r t u r b i d i t y a n d h a v e n o 

u n p l e a s a n t t a s t e o r o d o r . H a r m f u l m i c r o o r g a n i s m s s h o u l d b e v i r t u a l l y 

a b s e n t . T h e p r e s e n c e of h a r m f u l m i c r o o r g a n i s m s i s a v e r y i m p o r t a n t 

c o n s i d e r a t i o n . 

T h e s t a n d a r d t e s t for b a c t e r i o l o g i c a l q u a l i t y i s t h e d e t e r m i n a t i o n of 

c o l i f o r m b a c t e r i a c o n c e n t r a t i o n . T h e c o m m o n s p e c i e s E s c h e r i c h i o c o l i 

o c c u r s i n g r e a t e r n u m b e r s i n t h e i n t e s t i n a l t r a c t s of w a r m - b l o o d e d a n i m a l s , 

a n d t h e p r e s e n c e of t h e s e a n d r e l a t e d b a c t e r i a i n w a t e r i s g e n e r a l l y c o n 

s i d e r e d a n i n d e x of f e c a l p o l l u t i o n . 

In M a y 1 9 7 0 , t h e U t a h D i v i s i o n of H e a l t h b e g a n b a c t e r i o l o g i c a l 

e x a m i n a t i o n s b y m e m b r a n e f i l t e r . By t h i s m e t h o d , c o l i f o r m c o l o n i e s f i l t e r 

ed from e a c h 5 0 ml s a m p l e a r e c o u n t e d . W a t e r t h a t c o n t a i n s m o r e t h a n o n e 

c o l i f o r m c o l o n y p e r 100 ml (one c o l o n y i n t w o 50 ml s a m p l e s ) i s u n s a t i s 

f a c t o r y . 
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A sulfate concentration of about 300 mg/l will impart a bitter taste 

to the water and the water may act as a laxative for people not accustomed 

to drinking it. 

Iron and manganese leave stains of oxide on fabrics and on plumb

ing fixture s • 

A water that is safe for drinking on the basis of its chemical compo

sition may not be safe bacteriologically. BeSides being chemically safe 

for human consumption I water to be used in the home should be free from 

undesirable physical properties such as color or turbidity and have no 

unpleasant taste or odor. Harmful microorganisms should be virtually 

absent. The presence of harmful microorganisms is a very important 

cons id eration. 

The standard test for bacteriological quality is the determination of 

coliform bacteria concentration. The common species Escherichio coli 

occurs in greater numbers in the intestinal tracts of warm-blooded animals, 

and the presence of these and related bacteria in water is generally con

sidered an index of fecal pollution. 

In May 1970, the Utah Division of Health began bacteriological 

examinations by membrane filter. By this method f coliform colonies filter

ed from each 50 ml sample are counted. Water that contains more than one 

coliform colony per 100 ml (one colony in two 50 ml samples) is unsatis

factory. 
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D o m e s t i c U s e 

T h e g r o u n d w a t e r i n O g d e n V a l l e y i s b i c a r b o n a t e i n t y p e e x c e p t n e a r 

t h e t o w n of L i b e r t y ( p l a t e 4 ) . The p r i n c i p a l s o u r c e s of c a l c i u m , m a g n e s i u m , 

a n d c a r b o n a t e s a r e l i m e s t o n e s a n d d o l o m i t e s . In O g d e n V a l l e y , m o s t of t h e 

P a l e o z o i c r o c k s c o n s i s t of l i m e s t o n e s a n d d o l o m i t e s . T h e s e r o c k s c o n t r i 

b u t e s u b s t a n t i a l a m o u n t s of c a r b o n a t e t o S o u t h Fork O g d e n R i v e r . T h e 

i n c r e a s i n g b i c a r b o n a t e c o n t e n t i n w e l l s s o u t h e a s t of H u n t s v i l l e m a y b e 

e x p l a i n e d b y d i r e c t r e c h a r g e of t h e s e e p a g e w a t e r s from S o u t h F o r k O g d e n 

R i v e r . 

M o s t of t h e w a t e r h a s a f a i r l y l o w c o n c e n t r a t i o n of d i s s o l v e d s o l i d s , 

a n d i t i s s u i t a b l e for m o s t u s e s w i t h o u t t r e a t m e n t . 

N i t r a t e i s d e r i v e d p r i n c i p a l l y from t h e d e c a y of o r g a n i c m a t t e r s , from 

t h e a n i m a l w a s t e s , a n d from n i t r a t e f e r t i l i z e r s . T h e h i g h n i t r a t e c o n t e n t 

i n t h e w e l l , ( A - 7 - 1 ) 29 a d a , m a y b e d e r i v e d from e i t h e r o n e of t h e s e s o u r c e s . 

T h e w e l l s , ( A - 6 - 1 ) 2 a a b , ( A - 6 - 2 ) 5 b c c , a n d ( A - 6 - 2 ) 7 a a b , c o n t a i n r e l a 

t i v e l y h i g h c o n c e n t r a t i o n s of n i t r a t e a n d a l s o c o l i f o r m b a c t e r i a ( t a b l e 1 7 ) . 

T h i s m a y i n d i c a t e t h a t b o t h n i t r a t e a n d c o l i f o r m b a c t e r i a a r e d e r i v e d from 

t h e s i m i l a r s o u r c e s . T h e s e s o u r c e s m a y i n c l u d e p r i v i e s , c e s s p o o l s , o r 

b a r n y a r d s . A p o s i t i v e r e s u l t from a b a c t e r i o l o g i c a l a n a l y s i s d o e s n o t 

n e c e s s a r i l y i n d i c a t e a p e r m a n e n t p o l l u t i o n . M o r e t e s t s , p r e f e r a b l y a t 

m o n t h l y i n t e r v a l s , a r e r e q u i r e d t o r e a c h a m o r e d e f i n i t e c o n c l u s i o n . 

In g e n e r a l , t h e g r o u n d w a t e r i n O g d e n V a l l e y i s c h e m i c a l l y s a f e a n d 

w o u l d m e e t m o s t r e q u i r e m e n t s for d o m e s t i c p u r p o s e s w i t h o u t t r e a t m e n t . 
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Dome stic Use 

The ground water in Ogden Valley is bicarbonate in type except near 

the town of Liberty (plate 4). The principal sources of calcium, magnesium, 

and carbonates are limestones and dolomites. In Ogden Valley, most of the 

Paleozoic rocks consist of limestones and dolomites. These rocks contri

bute substantial amounts of carbonate to South Fork Ogden River. The 

increasing bicarbonate content in wells southeast of Huntsville may be 

explained by direct recharge of the seepage waters from South Fork Ogden 

River. 

Most of the water has a fairly low concentration of dissolved solids, 

and it is suitable for most uses without treatment. 

Nitrate is derived principally from the decay of organic matters, from 

the animal wastes, and from nitrate fertilizers. The high nitrate content 

in the well, (A-7-l) 29 ada, may be derived from either one of these sources. 

The wells, (A-6-l) 2 aab, (A-6-2) 5 bcc, and (A-6-2) 7 aab, contain rela

tively high concentrations of nitrate and also coliform bacteria (table 17). 

This may indicate that both nitrate and coliform bacteria are derived from 

the similar sources. These sources may include privies, cesspools, or 

barnyards. A positive result from a bacteriological analysis does not 

necessarily indicate a permanent pollution. More tests, preferably at 

monthly intervals, are required to reach a more definite conclusion. 

In general, the ground water in Ogden Valley is chemically safe and 

would meet most requirements for domestic purposes without treatment. 
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T a b l e 1 7 . R e s u l t s of b a c t e r i o l o g i c a l a n a l y s i s of w a t e r s a m p l e s 
from w e l l s i n O g d e n V a l l e y . 

( A n a l y s e s w e r e m a d e b y U t a h D i v i s i o n of H e a l t h ) 

W e l l L o c a t i o n D a t e of C o l l e c t i o n C o l i f o r m c o l o n i e s R a t i n g 
i n s a m p l e 

( A - 6 - 1 ) 2 a a b 3 - 2 8 - 1 9 7 1 10 U 
( A - 6 - 2 ) 5 b c c 3 - 2 8 - 1 9 7 1 10 U 
( A - 6 - 2 ) 7 a a b 3 - 2 8 - 1 9 7 1 1 U 
( A - 6 - 2 ) 1 6 a c c 3 - 2 8 - 1 9 7 1 0 S 
( A - 6 - 2 ) 1 6 d a d 3 - 2 8 - 1 9 7 1 0 S 
( A - 6 - 2 ) 2 1 b b b 3 - 2 8 - 1 9 7 1 0 S 
( A - 7 - l ) 2 0 a a a 3 - 2 8 - 1 9 7 1 0 S 
( A - 7 - l ) 2 2 c c d 3 - 2 8 - 1 9 7 1 36 U 
( A - 7 - l ) 2 9 a d a 3 - 2 8 - 1 9 7 1 0 S 
( A - 7 - l ) 3 4 b b a 3 - 2 8 - 1 9 7 1 0 S 

U = u n s a t i s f a c t o r y ; S = s a t i s f a c t o r y 
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Table 17 . Results of bacteriological anal ysis of water samples 
from wells in Ogden Valley. 

(Analyses were made by Utah Division of Health) 

Well Location 

(A- 6 - 1) 2aab 
(A- 6- 2) Sbcc 
(A- 6- 2) 7aab 
(A- 6 - 2)l6acc 
(A- 6- 2)l6dad 
(A- 6-2)2 Ibbb 
(A- 7- 1)20aaa 
(A-7 - 1)22ccd 
(A- 7-1 )29ada 
(A- 7- 1)34bba 

Date of Collection 

3- 28 - 1971 
3- 28 - 1971 
3- 28- 1971 
3-28-1971 
3- 28 -1 971 
3-28- 1971 
3-28- 1971 
3-28- 1971 
3- 28-1 97 1 
3- 28 - 1971 

U = unsatisfactory; S = satisfactory 

Coliform colonies 
in sample 

10 
10 

1 
o 
o 
o 
o 

36 
o 
o 

Rating 

u 
u 
u 
s 
s 
s 
s 
u 
s 
s 
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A g r i c u l t u r a l U s e 

W a t e r r e q u i r e d for n o n d o m e s t i c p u r p o s e s o n f a r m s a n d r a n c h e s i n 

c l u d e s t h a t c o n s u m e d b y l i v e s t o c k a n d t h a t u s e d fo r i r r i g a t i o n . W a t e r t o 

b e u s e d b y s t o c k i s s u b j e c t t o q u a l i t y l i m i t a t i o n s of t h e s a m e t y p e a s t h o s e 

r e l a t i n g t o q u a l i t y of d r i n k i n g w a t e r for h u m a n c o n s u m p t i o n . M o s t a n i m a l s , 

h o w e v e r , a r e a b l e t o u s e w a t e r t h a t i s c o n s i d e r a b l y h i g h e r i n d i s s o l v e d -

s o l i d s c o n c e n t r a t i o n t h a n t h a t w h i c h i s c o n s i d e r e d s a t i s f a c t o r y for h u m a n s . 

The c h e m i c a l q u a l i t y of w a t e r i s a n i m p o r t a n t f a c t o r t o b e c o n s i d e r e d 

i n e v a l u a t i n g i t s u s e f u l n e s s for i r r i g a t i o n . W h e t h e r a p a r t i c u l a r w a t e r c a n 

b e u s e d s u c c e s s f u l l y for i r r i g a t i o n , h o w e v e r , d e p e n d s o n m a n y f a c t o r s n o t 

d i r e c t l y a s s o c i a t e d w i t h w a t e r c o m p o s i t i o n . A d i s c u s s i o n of t h e s e f a c t o r s 

i s b e y o n d t h e s c o p e of t h i s r e p o r t . 

A d i a g r a m w i d e l y u s e d for e v a l u a t i n g w a t e r s for i r r i g a t i o n , p u b l i s h e d 

b y t h e U . S . S a l i n i t y L a b o r a t o r y ( 1 9 5 4 ) , i s a d o p t e d in f i g u r e 1 5 . The c o n 

d u c t i v i t y , a s a n i n d e x of d i s s o l v e d - s o l i d s c o n c e n t r a t i o n , i s p l o t t e d o n o n e 

a x i s a n d s o d i u m - a b s o r p t i o n - r a t i o o n t h e o t h e r . T h e s o d i u m - a b s o r p t i o n -

r a t i o (SAR) i s d e f i n e d b y t h e r e l a t i o n : 

M 2 

w h e r e i o n c o n c e n t r a t i o n s a r e e x p r e s s e d in m i l l i e q u i v a l e n t s p e r l i t e r 

( U . S . S a l i n i t y L a b o r a t o r y s t a f f , 1 9 5 4 ) . 

F o r O g d e n V a l l e y , t h e w a t e r from e l e v e n w e l l s a n d four s t r e a m s f i t s 

( N a + ) 
SAR = 

( C a + + ) + ( M g + + ) 
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Agricultural Use 

Water required for nondomestic purposes on farms and ranches in-

eludes that consumed by livestock and that used for irrigation. Water to 

be used by stock is subject to quality limitations of the same type as those 

relating to quality of drinking water for human consumption. Most animals, 

however, are able to use water that is considerably higher in dissolved-

solids concentration than that which is considered satisfactory for humans. 

The chemical quality of water is an important factor to be considered 

in evaluating its usefulness for irrigation. Vlhether a particular water can 

be used successfully for irrigation, however, depend s on many factors not 

directly associated with water composition. A discussion of these factors 

is beyond the scope of this report. 

A diagram widely used for evaluating waters for irrigation, published 

by the U.S. Salinity Laboratory (1954), is adopted in figure 15. The con-

ductivity, as an index of dissolved-solids concentration, is plotted on one 

axis and sodium-absorption-ratio on the other. The sodium-absorption-

ratio (SAR) is defined by the relation: 

where ion concentrations are expressed in milliequivalents per liter 

(U.S. Salinity Laboratory staff, 1954). 

For Ogden Valley, the water from eleven wells and four streams fits 



F i g u r e 1 5 . D i a g r a m s h o w i n g r e l a t i o n b e t w e e n s o d i u m - a b s o r p t i o n -
r a t i o a n d c o n d u c t i v i t y of w a t e r from w e l l s a n d s u r f a c e 
s t r e a m s i n O g d e n V a l l e y , U t a h . 
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Figure 15. Diagram showing relation between sodium-absorption
ratio and conductivity of water from wells and surface 
streams j n Ogden Valley I Utah. 
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m o s t l y i n t h e l o w - s o d i u m h a z a r d c l a s s ( f i g . 1 5 ) . L o w - s o d i u m h a z a r d w a t e r 

i s u s a b l e o n n e a r l y a l l s o i l s w i t h o u t t h e d e v e l o p m e n t of h a r m f u l a m o u n t s of 

e x c h a n g e a b l e s o d i u m . 

I r o n B a c t e r i a P r o b l e m s i n O g d e n V a l l e y 

I r o n b a c t e r i a , w h e n p r e s e n t i n n o t i c e a b l e q u a n t i t y , m a y c a u s e d i s 

c o l o r a t i o n a n d t u r b i d i t y w h i c h r e s u l t i n t a s t e a n d o d o r p r o b l e m s . T h e y m a y 

a l s o form s l i m e a n d i r o n o x i d e a c c u m u l a t i o n s i n w e l l s a n d p i p e s . T h e y m a y 

a l s o i n d i r e c t l y c o n t r i b u t e c o r r o s i o n p r o b l e m s . W h e n p r e s e n t i n w e l l s , t h e y 

m a y s e r i o u s l y r e s t r i c t p e r f o r a t i o n s , w e l l s c r e e n s , a n d c a s i n g s a n d r e d u c e 

t h e q u a n t i t y of w a t e r a v a i l a b l e from t h e s o u r c e . 

S o m e fo rms of i r o n b a c t e r i a a r e G a l l i o n e l l a f e r r u g i n e a , C r e n o t h r i x 

p o l y s p o r a , a n d L e p t o t h r i x o c h r a c e a . G a l l i o n e l l a o c c u r s a s t w i s t e d b a n d s 

of f e r r i c h y d r o x i d e a n d C r e n o t h r i x a n d L e p t o t h r i x a r e l o n g f i l a m e n t - l i k e t u b e s 

c o n t a i n i n g t h e o r g a n i s m s w h i c h s e c r e t e or p r e c i p i t a t e i r o n h y d r o x i d e i n t h e 

s h e a t h of t h e t u b e . P r e v i o u s i n v e s t i g a t i o n s h a v e i n d i c a t e d t h a t t h e 

o r g a n i s m s o b t a i n t h e i r n e c e s s a r y e n e r g y from t h e o x i d a t i o n of f e r r o u s i r o n 

t o f e r r i c i r o n a n d of c a r b o n from c a r b o n a t e s o r c a r b o n d i o x i d e i n t h e w a t e r . 

T h e s a m e o r g a n i s m s c a n a l s o o x i d i z e d i s s o l v e d m a n g a n e s e w i t h a r e s u l t i n g 

p r e c i p i t a t e of m a n g a n e s e h y d r o x i d e i n t h e s h e a t h . 

T h e f i r s t i r o n o x i d e p r o b l e m i n t h e a r t e s i a n w e l l s u p p l y t o t h e C i t y 

of O g d e n w a s r e p o r t e d i n a b o u t 1 9 5 1 . A l a r g e i n c r e a s e w a s t h e n n o t i c e d 

q u i t e s u d d e n l y i n 1 9 6 4 . 
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mostly in the low-sodium hazard class (fig. 15). Low-sodium hazard water 

is usable on nearly all soils without the development of harmful amounts of 

exchangeable sodium. 

Iron Bacteria Problems in Ogden Valley 

Iron bacteria, when present in noticeable quantity, may cause dis

coloration and turbidity which result in taste and odor problems. They may 

also form slime and iron oxide accumulations in wells and pipes. They may 

also indirectly contribute corrosion problems. When present in wells, they 

may seriously restrict perforations, well screens, and casings and reduce 

the quantity of water available from the source. 

Some forms of iron bacteria are Gallionella ferruginea, Crenothrix 

pol vspora, and Leptothrix ochracea. Gallionella occurs as twisted bands 

of ferric hydroxide and Crenothrix and Leptothrix are long filament-like tubes 

containing the organisms which secrete or precipitate iron hydroxide in the 

sheath of the tube. Previous investigations have indicated that the 

organisms obtain their necessary energy from the oxidation of ferrous iron 

to ferric iron and of carbon from carbonates or carbon dioxide in the water. 

The same organisms can also oxidize dissolved manganese with a resulting 

precipitate of manganese hydroxide in the sheath. 

The first iron oxide problem in the artesian well supply to the City 

of Ogden was reported in about 1951. A large increase was then noticed 

quite suddenly in 1964. 



T h i s s u d d e n i n c r e a s e i n t h e p r o b l e m a p p e a r e d t o c o i n c i d e w i t h 
r a p i d c h a n g e s i n t h e w i t h d r a w a l r a t e from t h e w e l l f i e l d «and 
w a s p r o b a b l y t h e r e s u l t of d i s l o d g i n g l a r g e a m o u n t s of t h e b a c 
t e r i a l g r o w t h w h i c h h a d a c c u m u l a t e d e i t h e r i n t h e w e l l c s s i n g s 
o r i n t h e p i p e c o l l e c t i o n s y s t e m b e t w e e n t h e w e l l f i e l d a n d 
P i n e v i e w D a m ( A n d e r s o n a n d K e l l y , 1 9 6 8 , p . 1 5 ) . 

A n d e r s o n a n d K e l l y c o l l e c t e d a t o t a l of f i f t e e n w a t e r s a m p l e s i n 

1 9 6 7 for a n a l y s i s t o d e t e r m i n e t h e p r e s e n c e o r a b s e n c e of i r o n b a c t e r i a . 

S a m p l e s w e r e c o l l e c t e d from t h e a r t e s i a n w e l l s ( c o m p o s i t e s a m p l e s ) a t 

v a r i o u s f l o w r a t e s , f rom P i n e v i e w R e s e r v o i r a t v a r i o u s d e p t h s , a n d a l s o 

f rom o t h e r w e l l s a t t h e p e r i p h e r y of P i n e v i e w R e s e r v o i r . T h e s a m p l e s w e r e 

t h e n s e n t t o t h e F e d e r a l W a t e r P o l l u t i o n C o n t r o l A d m i n i s t r a t i o n , D e p a r t 

m e n t of t h e I n t e r i o r , a t C i n c i n n a t i , O h i o . A s u m m a r y of t h e i r o n b a c t e r i o 

l o g i c a l a n a l y s e s i s g i v e n i n t a b l e 1 8 . T h e r e s u l t s of t h e s e - a n a l y s e s c o n 

f i rm t h e p r e s e n c e of i r o n b a c t e r i a i n b o t h t h e w a t e r of P i n e v i e w R e s e r v o i r 

a n d t h e d i s c h a r g e f rom t h e a r t e s i a n w e l l s b u t i n d i c a t e s t h a t i r o n b a c t e r i a 

c o n t a m i n a t i o n i s e s s e n t i a l l y a b s e n t from o t h e r w e l l s i n t h e b a s i n . 

T h e b a c t e r i a C r e n o t h r i x p o l y s p o r a a n d G a l l i o n e l l a f e r r u g i n e a a r e 

t y p i c a l of d e p o s i t s t h a t o c c u r a n d g r o w i n w e l l w a t e r s . The b a c t e r i a l form 

L e p t o t h r i x o c h r a c e a , h o w e v e r , c a n d e v e l o p i n w a t e r s t h a t a r e w e l l a e r a t e d 

s u c h a s t h e r e s e r v o i r w a t e r ; t h e y u s e o r g a n i c m a t t e r p r e s e n t i n t h e r e s e r v o i r 

w a t e r t o o b t a i n e n e r g y for g r o w t h . 

The o c c u r r e n c e s of L e p t o t h r i x i n t h e d i s c h a r g e from a r t e s i a n w e l l s 

i n d i c a t e t h a t t h e c o n t a m i n a t i o n p r o b a b l y t o o k p l a c e a f t e r t h e f i l l i n g of P i n e 

v i e w R e s e r v o i r d u e t o l e a k a g e i n t o t h e p i p e c o l l e c t i o n s y s t e r m . S i n c e t h e 

This sudden increase in the problem appeared to cOincidl8 with 
rapid changes in the withdrawal rate from the well field (Bnd 
was probably the result of dislodging large amounts of the bac
terial growth which had accumulated either in the well casings 
or in the pipe collection system between the well field a I1d 
Pineviev,T Dam (Anderson and Kelly, 1968, p. 15). 

Anderson and Kelly collected a total of fifteen water samples in 
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1967 for analysis to determine the presence or absence of iron bacteria. 

Samples were collected from the artesian wells (composite samples) at 

various flow rates, from Pineview Reservoir at various depths, and also 

from other wells at the periphery of Pineview Reservoir. The samples were 

then sent to the Federal Water Pollution Control Administration, Depart-

ment of the Interior, at Cincinnati, Ohio. A summary of the iron bacterio-

logical analys2s is given in table 18. The results of these .analyses con-

firm the presence of iron bacteria in both the water of Pineview Reservoir 

and the discharge from the artesian wells but indicates that iron bacteria 

contamination is essentially absent from other wells in the basin. 

The bacteria Crenothrix polyspora and Gallionella ferruginea are 

typical of deposits that occur and grow in well waters. The bacterial form 

Leptothrix ochracea, however, can develop in waters that are well aerated 

such as the reservoir water; they use organic matter present in the reservoir 

water to obtain energy for growth. 

The occurrences of Leptothrix in the discharge from arte sian wells 

indicate that the contamination probably took place after the filling of Pine-

view Reservoir due to leakage into the pipe collection system. Since the 
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T a b l e 1 8 . I r o n b a c t e r i o l o g i c a l a n a l y s e s . 

( S o u r c e : A n d e r s o n a n d K e l l y , C o n s u l t a n t s i n E n g i n e e r i n g 
a n d G e o l o g y , B o i s e , I d a h o , 1968) 

S o u r c e D e s c r i p t i o n 

A r t e s i a n W e l l s C o m p o s i t e 9 / 1 / 6 7 
a t F i l t e r P l a t n B a s e m e n t 

A r t e s i a n W e l l s C o m p o s i t e 9 / 2 / 6 7 
a t F i l t e r P l a n t B a s e m e n t 

A r t e s i a n W e l l s C o m p o s i t e a t 1 8 . 5 
c f s 9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 

A r t e s i a n W e l l s C o m p o s i t e a t 6 c f s 
9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 

A r t e s i a n W e l l s C o m p o s i t e a t 27 c f s 
9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 

A r t e s i a n W e l l s C o m p o s i t e a t 26 c f s 
9 / 1 1 / 6 7 a t F i l t e r P l a n t B a s e m e n t 

A r t e s i a n W e l l s C o m p o s i t e a t 26 c f s 
9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 

A r t e s i a n W e l l s C o m p o s i t e a t 1 8 . 2 c f s 
9 / 1 2 / 6 7 a t F i l t e r P l a n t B a s e m e n t 

P i n e v i e w R e s e r v o i r a t 1 0 ' d e p t h 
9 / 1 1 / 6 7 

P i n e v i e w R e s e r v o i r a t 6 0 ' d e p t h 
(bo t tom) 9 / 1 1 / 6 7 

S u r f a c e w a t e r i n l e t t o t r e a t m e n t 
p l a n t 9 / 1 1 / 6 7 

T r e a t m e n t p l a n t d i s c h a r g e 9 / 1 1 / 6 7 

U . S . G . S . W e i l ( A - 6 - 1 ) 11 c a b - 1 

S o m e g r o u p s of L e p t o t h r i x o c h r a c e a . 

L e p t h o t h r i x o c h r a c e a or o ld e m p t y 
C r e n o t h r i x p o l y s p o r a s h e a t h s . 

H e a v y g r o w t h of C r e n o t h r i x p o l y s p o r a 
a n d s o m e G a l l i o n e l l a . 

C r e n o t h r i x p o l y s p o r a a n d G a l l i o n e l l a 
f e r r u g i n e a . 

Ve ry e x t e n s i v e g r o w t h of C r e n o t h r i x 
p o l y s p o r a . 

P r o f u s e g r o w t h of C r e n o t h r i x 
p o l y s p o r a . 

C r e n o t h r i x p o l y s p o r a , G a l l i o n e l l a 
a n d a f e w L e p t o t h r i x o c h r a . 

C r e n o t h r i x p o l y s p o r a a n d a f e w 
s t r a n d s of G a l l i o n e l l a f e r r u g i n e a . 

A f e w G a l l i o n e l l a a n d C r e n o t h r i x . 

G a l l i o n e l l a f e r r u g i n e a a n d s o m e 
C r e n o t h r i x p o l y s p o r a . 

A f e w G a l l i o n e l l a - e x t e n s i v e 
p r e c i p i t a t e of i r o n . 

Very f e w i r o n b a c t e r i a . 

M a n y d i a t o m s ( a l g a l f o r m s ) . 

> 
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Table 18. Iron bacteriological analyses. 

(Source: Anderson and Kelly, Consultants in Engineering 
and Geology, Boise, Idaho, 1968) 

Source 

Artesian Wells Composite 9/1/67 
at Filter Platn Basement 

Artesian Wells Composite 9/2/67 
at Filter Plant Basement 

Artesian Wells Composite at 18.5 
cf s 9/11/67 at Blackpoint mainline 

Artesian Wells Composite at 6 cfs 
9/11/67 at Blackpoint mainline 

Artesian Wells Composite at 27 cfs 
9/11/67 at Blackpoint mainline 

l\rtesian Wells Composite at 26 cfs 
9/11/67 at Filter Plant Basement 

Artesian Wells Composite at 26 cfs 
9/11/67 at Blackpoint mainline 

Artesian ·Wells Composite at 18.2 cfs 
9/12/67 at Filter Plant Basement 

Pineview Reservoir at 10 ' depth 
9/11/67 

Pineview Reservoir at 60 I depth 
(bottom) 9/11/67 

Surface water inlet to treatment 
plant 9/11/67 

Treatment plant discharge 9/11/67 

U .S.G.S. Well (A-6-l) 11 cab-l 

Description 

Some groups of Leptothrix ochracea. 

LeDthothrix ochracea or old empty 
Crenothrjx poJyspora sheaths. 

Heavy growth of Crenothrix polyspora 
and some Gallionella. 

Crenothrix polyspora and Gallionella 
ferruginea. 

Very extensive growth of Crenothrix 
polyspora. 

Profuse growth of Crenothrix 
polyspora. 

Crenothrix polyspora, Gallionella 
and a few Leptothrix ochra. 

Crenothrix polyspora and a few 
strands of Gallionella ferruginea. 

A few Gallionella and Crenothrix. 

Gallionella ferruginea and some 
Crenothrix polyspora. 

A few Gallionella - extensive 
precipitate of iron. 

Very few iron bacteria. 

Many diatoms (algal forms) • 
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T a b l e 18 - c o n t i n u e d . 

U . S . F o r e s t S e r v i c e W e l l 
( A - 6 - 1 ) 13 d e c 9 / 1 2 / 6 7 

U . S . F o r e s t S e r v i c e W e l l 
( A - 6 - 1 ) 10 d d b 9 / 1 2 / 6 7 

B r o k e n f r a g m e n t s of C r e n o t h r i x 
or a l g a l m a t e r i a l . 

N o i r o n b a c t e r i a i n s a m p l e . 

Table 18 - continued . 

U . S . Forest Service Well 
(A- 6- 1) 13 dee 9/12/67 

U • S. Forest Service Well 
(A- 6- l) 10 ddb 9/12/67 

Broken fragments of Crenothrix 
or algal material. 

No iron bacteria in sample. 
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c o n f i n i n g l a y e r s e p a r a t i n g t h e a r t e s i a n r e s e r v o i r a n d P i n e v i e w R e s e r v o i r 

i s e s s e n t i a l l y i m p e r v i o u s , t h e d o w n w a r d l e a k a g e from t h e s u r f a c e r e s e r 

v o i r i n t o t h e a r t e s i a n r e s e r v o i r i s u n l i k e l y . 

C o r r e c t i o n of i r o n b a c t e r i a p r o b l e m s s u c h a s i n t h e a r t e s i a n w e l l s 

of O g d e n V a l l e y m a y b e a c c o m p l i s h e d w i t h o n e of t h e f o l l o w i n g m e t h o d s : 

(1) t r e a t m e n t of e x i s t i n g w e l l s w i t h s o m e m e a n s of d i s i n f e c t i o n t o p r e v e n t 

t h e b a c t e r i a l g r o w t h ; (2) r e m o v a l of b a c t e r i a l d e p o s i t s b y f i l t r a t i o n or o t h e r 

t r e a t m e n t p r i o r t o p l a c i n g t h e w a t e r i n t o t h e O g d e n C i t y d i s t r i b u t i o n s y s t e m ; 

a n d (3) a b a n d o n i n g t h e c o n t a m i n a t e d w e l l s a n d d r i l l i n g n e w w e l l s . T h e 

f i r s t m e t h o d w a s r a t h e r i m p r a c t i c a l b e c a u s e of t h e i n a c c e s s i b i l i t y of t h e 

a r t e s i a n w e l l s u n d e r P i n e v i e w R e s e r v o i r . T h e f i l t r a t i o n or t h e o t h e r m e a n s 

of r e m o v a l of b a c t e r i a l g r o w t h from t h e w a t e r a t t h e O g d e n C i t y t r e a t m e n t 

p l a n t w e r e p o s s i b l e . T h e r e m a i n i n g u s e f u l l i f e of t h e e x i s t i n g w e l l s , h o w 

e v e r , w a s c o n s i d e r e d t o b e s h o r t . R e p l a c i n g t h e e x i s t i n g w e l l s w i t h n e w 

w e l l s w o u l d p r o v i d e w a t e r f r e e from t h e i r o n b a c t e r i a p r o b l e m . T h e n e w 

w e l l s w e r e t h e n d r i l l e d a t t h e C a m p B r o w n i n g a r e a . As s o o n a s t h e n e w 

w e l l s a r e p u t i n t o o p e r a t i o n , t h e o l d w e l l s w i l l b e p l u g g e d a n d a b a n d o n e d . 

Q u a l i t y in R e l a t i o n t o G e o l o g y 

T h e u l t i m a t e s o u r c e of m o s t d i s s o l v e d i o n s i s t h e m i n e r a l a s s e m b l a g e 

i n r o c k s . The i m p o r t a n c e of r o c k c o m p o s i t i o n , h o w e v e r , i s o n l y p a r t of 

t h e s t o r y . The p u r i t y a n d c r y s t a l s i z e of m i n e r a l s , t h e r o c k t e x t u r e a n d 
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confining layer separating the artesian reservoir and Pineview Reservoir 

is essentially impervious, the downward leakage from the surface reser

voir into the artesian reservoir is unlikely. 

Correction of iron bacteria problems such as in the artesian wells 

of Ogden Valley may be accomplished with one of the following methods: 

(1) treatment of existing wells with some means of disinfection to prevent 

the bacterial growth; (2) removal of bacterial deposits by filtration or other 

treatment prior to placing the water into the Ogden City distribution system; 

and (3) abandoning the contaminated wells and drilling new wells. The 

first method was rather impractical because of the inaccessibility of the 

artesian wells under Pineview Reservoir. The filtration or the other means 

of removal of bacterial growth from the water at the Ogden City treatment 

plant were possible. The remaining useful life of the existing wells, how

ever, was considered to be short. Replacing the existing wells with new 

wells would provide water free from the iron bacteria problem. The new 

wells were then drilled at the Camp Browning area. As soon as the new 

wells are put into operation, the old wells will be plugged and abandoned. 

Quality in Relation to Geology 

The ultimate source of most dissolved ions is the mineral assemblage 

in rocks. The importance of rock composition, however, is only part of 

the story. The purity and crystal size of minerals, the rock texture and 
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p o r o s i t y , t h e r e g i o n a l s t r u c t u r e , t h e d e g r e e of f i s s u r i n g , a n d a g o o d n u m 

b e r of o t h e r f a c t o r s m i g h t i n f l u e n c e t h e c o m p o s i t i o n of w a t e r p a s s i n g o v e r 

a n d t h r o u g h ' t h e r o c k . In r o c k s of r e l a t i v e l y l o w p e r m e a b i l i t y , t h e m o v e 

m e n t of w a i t e r i s s l o w a n d t h e r e i s a c o n s i d e r a b l e t i m e a v a i l a b l e for c o m 

p l e t i o n of s l o w c h e m i c a l r e a c t i o n s . 

T h e n o r t h w e s t e r n e x t e n s i o n of O g d e n V a l l e y i s l a r g e l y s u r r o u n d e d b y 

P r e c a m b r i a n q u a r t z i t e s . T h e s e r o c k s g e n e r a l l y c o n s i s t of i n s o l u b l e m i n 

e r a l s ( m o s t l y q u a r t z ) a n d a r e s t r o n g l y f r a c t u r e d a n d j o i n t e d . T h e l a c k of 

s o l u b i l i t y of m i n e r a l s a n d f a s t m o v e m e n t of w a t e r t h r o u g h f r a c t u r e s a n d 

j o i n t s p r e v e n t c o n t r i b u t i o n of d i s s o l v e d i o n s from t h e r o c k s . T h e N o r t h 

F o r k O g d e n R ive r a n d i t s t r i b u t a r y s t r e a m s p a s s o v e r t h e s e r o c k s a n d d i s 

s o l v e v e r y s m a l l a m o u n t s of i o n s . The w e l l s l o c a t e d w i t h i n t h e a r e a r e 

c h a r g e d f r o m N o r t h F o r k a l s o c o n t a i n v e r y s m a l l a m o u n t s of d i s s o l v e d s o l i d s . 

M o s t of t h e s o l u b l e r o c k s a r e e x p o s e d a l o n g t h e e a s t e r n a n d s o u t h 

e a s t e r n p a r t s of O g d e n V a l l e y w h e r e t h e P a l e o z o i c l i m e s t o n e s a n d d o l o m i t e s 

c r o p o u t . T h e s e r o c k s p r o v i d e a m a j o r s o u r c e of b i c a r b o n a t e t o S o u t h Fo rk 

O g d e n R i v e r . The m a j o r s o u r c e of r e c h a r g e t o t h e w a t e r - t a b l e a q u i f e r i n t h e 

s o u t h e a s t e r n p a r t of O g d e n V a l l e y a n d a l s o t o t h e a r t e s i a n a q u i f e r i s t h e 

s e e p a g e w . a t e r s of S o u t h F o r k O g d e n R i v e r . P l a t e 4 s h o w s t h a t t h e w e l l s 

l o c a t e d w i t h i n t h e a r e a of r e c h a r g e from S o u t h Fork s h o w r e l a t i v e l y h i g h 

c o n c e n t r a t i o n s of d i s s o l v e d s o l i d s . 
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porosity I the regional structure I the degree of fissuring I and a good num

ber of other factors might influence the composition of water passing over 

and through the rock. In rocks of relatively low permeability I the move

ment of water is slow and there is a considerable time available for com

pletion of slow chemical reactions. 

The northwestern extension of Ogden Valley is largely surrounded by 

Precambrian quartzites. These rocks generally consist of insoluble min

erals (mos tly quartz) and are strongly fractured and jOinted. The lack of 

solubility of minerals and fast movement of water through fractures and 

Joints prevent contribution of dissolved ions from the rocks. The North 

Fork Ogden River and its tributary streams pass over these rocks and dis

solve very small amounts of ions. The wells located within the area re

charged from North Fork also contain very small amounts of dissolved solids. 

Mosi: of the soluble rocks are exposed along the eastern and south

eastern palfts of Ogden Valley where the Paleozoic limestones and dolomites 

crop out. These rocks provide a major source of bicarbonate to South Fork 

Ogden River. The major source of recharge to the water-table aquifer in the 

southeastern part of Ogden Valley and also to the artesian aquifer is the 

seepage w,aters of South Fork Ogden River. Plate 4 shows that the wells 

located wii:hin the area of recharge from South Fork show relatively high 

concentrat:ions of dissolved solids. 



LOADING BY PINEVIEW RESERVOIR 

In N o v e m b e r 1 9 3 6 , t h e f i l l i n g of P i n e v i e w R e s e r v o i r c r e a t e d a u n i q u e 

s i t u a t i o n b y a d d i n g a l o a d o n t h e u n d e r l y i n g a r t e s i a n a q u i f e r . T h u s , w i t h 

t h e r i s e of r e s e r v o i r l e v e l , t h e a r t e s i a n a q u i f e r c o m p r e s s e d a n d t h e w a t e r 

l e v e l s i n t h e w e l l s s t a r t e d t o r i s e . S i n c e t h e o r i g i n a l f i l l i n g , t h e r e s e r 

v o i r h a s b e e n e m p t i e d t o p e r m i t e n l a r g i n g t h e d a m , r e f i l l e d t o a h i g h e r 

l e v e l , a n d i n 1 9 7 0 e m p t i e d a g a i n t o p e r m i t c o n s t r u c t i o n of a s t e e l c o n d u i t 

t o c o l l e c t t h e w a t e r from t h e n e w r e p l a c e m e n t w e l l s . 

In t h e h i s t o r y of t h e a r t e s i a n a q u i f e r , i n O g d e n V a l l e y , w e c a n d i s t i n g u i s h 

f i v e d i f f e r e n t p h a s e s . T h e s e p h a s e s i n c l u d e : (1) t h e c o n d i t i o n s b e f o r e t h e 

c o n s t r u c t i o n of P i n e v i e w D a m ; (2) t h e c o n d i t i o n s d u r i n g 1 9 3 7 - 5 6 w h e n t h e 

m a x i m u m s t o r a g e c a p a c i t y of P i n e v i e w R e s e r v o i r w a s 4 4 , 170 a c r e - f e e t ; 

(3) t h e d r a i n i n g of t h e s u r f a c e r e s e r v o i r i n 1957 for t h e p u r p o s e of e n l a r g i n g 

i t s c a p a c i t y ; (4) t h e f i l l i n g of t h e e n l a r g e d r e s e r v o i r t o a m a x i m u m c a p a c i t y 

of 1 1 0 , 1 0 0 a c r e - f e e t d u r i n g 1 9 5 7 - 7 0 ; a n d (5) t h e d r a i n i n g of t h e s u r f a c e 

r e s e r v o i r for t h e s e c o n d t i m e i n N o v e m b e r 1 9 7 0 . In o r d e r t o s h o w t h e 

e f f e c t s of l o a d i n g b y P i n e v i e w R e s e r v o i r d u r i n g t h e e a r l y s t a g e s of t h e 

a r t e s i a n a q u i f e r h i s t o r y , w e w i l l r e f e r t o t h e T o w e r w e l l , ( A - 6 - 1 ) 12 a a d - 1 . 

The T o w e r w e l l w a s c o n s t r u c t e d i n 1 9 3 2 a n d t h e w a t e r l e v e l s i n t h i s w e l l 

w a s r e c o r d e d b y a f l o a t - t y p e a u t o m a t i c w a t e r - l e v e l r e c o r d e r u n t i l 1 9 5 5 . 

D u r i n g 1 9 3 3 , 1935 , a n d 1 9 3 6 t h e w a t e r l e v e l i n t h e T o w e r w e l l r e a c h e d 

a m a x i m u m s t a g e of a b o u t 4 , 8 7 5 f e e t a b o v e s e a l e v e l ( f i g . 1 4 ) . P r i o r t o 

1 9 3 7 , t h e r e w a s n o e x t e r n a l l o a d o n t o p of t h e a r t e s i a n a q u i f e r e x c e p t t h e 

LOADING BY PINEVIEW RESERVOIR 

In November 1936, the filling of Pineview Reservoir created a unique 

situation by adding a load on the underlying artesian aquifer. Thus, with 

the rise of reservoir level, the artesian aquifer compressed and the water 

levels in the wells started to rise. Since the original filling, the reser

voir has been emptied to permit enlarging the dam, refilled to a higher 

level, and in 1970 emptied again to permit construction of a steel conduit 

to collect the water from the new replacement wells . 

. In the history of the artesian aquifer, in Ogden Valley, we can distinguish 

five different phases. These phases include: (1) the conditions before the 

co~struction of Pineview Dam; (2) the conditions during 1937-56 when the 

maximum storage capacity of Pineview Reservoir was 44,170 acre-feet; 

(3) the draining of the surface reservoir in 1957 for the purpose of enlarging 

its capacity; (4) the filling of the enlarged reservoir to a maximum capacity 

of 11 0,100 acre-feet during 1957-70; and (5) the draining of the surface 

reservoir for the second time in November 1970. In order to show the 

effects of loading by Pineview Reservoir during the early stages of the 

artesian aquifer history, we will refer to the Tower well, (A-6-1) 12 aad-l. 

The Tower well was constructed in 1932 and the water levels in this well 

was recorded by a float-type automatic water-level recorder until 1955. 

During 1933,1935, and 1936 the water level in the Tower well reached 

a maximum stage of about 4,875 feet above sea level (fig. 14). Prior to 

1937, there was no external load on top of the artesian aquifer except the 
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w e i g h t of t h e o v e r l y i n g s e d i m e n t s . 

In N o v e m b e r 1 9 3 6 a n e w p h a s e s t a r t e d i n t h e h i s t o r y of t h e a r t e s i a n 

a q u i f e r . W h e n P i n e v i e w D a m s t a r t e d t o i m p o u n d w a t e r , a n e x t e r n a l p r e s 

s u r e w a s g r a d u a l l y a p p l i e d t o t h e u n d e r l y i n g a r t e s i a n a q u i f e r . T h e m a x i 

mum p r e s s u r e w a s r e a c h e d w h e n t h e r e s e r v o i r w a s f i l l e d t o i t s t o t a l c a p a 

c i t y of 4 4 , 1 7 0 a c r e - f e e t i n 1 9 3 8 . P a r t of t h e a d d i t i o n a l p r e s s u r e e x e r t e d o n t h e 

a r t e s i a n a q u i f e r w a s b o r n e b y t h e s t r u c t u r a l s k e l e t o n of t h e a q u i f e r a n d t h e 

r e s t w a s b o r n e b y t h e c o n f i n e d w a t e r . T h e s a n d , h o w e v e r , i s i n c o m p e t e n t 

t o s u p p o r t e v e n a s l i g h t a d d i t i o n a l l o a d w i t h o u t c o m p r e s s i o n . D u r i n g c o m 

p r e s s i o n , t h e w a t e r i s f o r c e d t o e s c a p e from t h e v o i d s of t h e s e d i m e n t s , 

a n d s o m e p a r t i c l e s a r e f o r c e d i n t o n e w p o s i t i o n s t h u s r e d u c i n g t h e p o r o s i t y 

of t h e a q u i f e r m a t e r i a l . The c o m p r e s s i o n of t h e a q u i f e r c a u s e s a r i s e i n 

w a t e r l e v e l i n t h e w e l l t h a t r e a c h e s a m a x i m u m w h e n t h e e x t e r n a l l o a d i s 

m a x i m u m . The n e t r e s u l t of t h i s p h e n o m e n o n m a y b e o b s e r v e d i n f i g u r e 1 4 . 

W h e n t h e s u r f a c e r e s e r v o i r r e a c h e d i t s m a x i m u m c a p a c i t y i n 1 9 3 8 , t h e 

w a t e r l e v e l i n t h e T o w e r w e l l r e a c h e d a m a x i m u m s t a g e of 4 , 8 8 9 f e e t a b o v e 

s e a l e v e l . T h i s i s 14 f e e t h i g h e r t h a n t h e p r e v i o u s m a x i m u m s t a g e r e c o r d e d 

i n 1 9 3 3 , 1935 , a n d 1 9 3 6 . T h o m a s ( 1 9 5 3 ) , u s i n g t h e r e c o r d s of t h e T o w e r 

w e l l , d e t e r m i n e d t h e l o a d i n g e f f e c t of P i n e v i e w R e s e r v o i r o n t h e a r t e s i a n 

a q u i f e r d u r i n g t h i s p h a s e of t h e a q u i f e r h i s t o r y . H e found o u t t h a t , o n t h e 

a v e r a g e , a n i n c r e a s e i n s u r f a c e r e s e r v o i r s t o r a g e a m o u n t i n g t o 3 , 0 0 0 a c r e -

f e e t w i l l c a u s e t h e w a t e r l e v e l i n t h e T o w e r w e l l t o r i s e o n e f o o t . 
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weight of the overlying sediments. 

In November 1936 a new phase started in the history of the artesian 

aquifer. When Pineview Dam started to impound water, an external pres

sure was gradually applied to the underlying artesian aquifer. The maxi

mum pressure was reached when the reservoir was filled to its total capa

city of 44,170 acre-feet in 1938. Part ofthe additional pressure exerted on the 

artesian aquifer was borne by the structural skeleton of the aquifer and the 

rest was borne by the confined water. The sand, however, is incompetent 

to support even a slight additional load without compression. During com

pression, the water is forced to escape from the voids of the sediments, 

and some particles are forced into new positions thus reducing the porosity 

of the aquifer material. The compression of the aquifer causes a rise in 

water level in the well that reaches a maximum when the external load is 

maximum. The net result of this phenomenon may be observed in figure 14. 

VVhen the surface reservoir reached its maximum capacity in 1938, the 

water level in the Tower well reached a maximum stage of 4,889 feet above 

sea level. This is 14 feet higher than the previous maximum stage recorded 

in 1933,1935, and 1936. Thomas (1953), using the records of the Tower 

well, determined the loading effect of Pineview Reservoir on the artesian 

aquifer during this phase of the aquifer history. He found out that, on the 

average, an increase in surface reservoir storage amounting to 3,000 acre

feet will cause the water level in the Tower well to rise one foot. 
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E a r l y i n 1 9 5 7 , t h e s u r f a c e r e s e r v o i r w a s d r a i n e d t o i n c r e a s e t h e 

h e i g h t of t h e d a m a n d t h u s t h e c a p a c i t y of t h e r e s e r v o i r . W h e n t h e l o a d 

o n a n a r t e s i a n a q u i f e r i s r e d u c e d t o z e r o , t h e s o i l p a r t i c l e s w i l l t e n d t o 

r e t u r n t o t h e i r f o r m e r p o s i t i o n s . T h i s r e l e a s e s p o r e s p a c e t h a t c a n n o w 

b e r e o c c u p i e d b y w a t e r m o v i n g i n t o t h e p a r t of t h e f o r m a t i o n t h a t w a s 

i n f l u e n c e d b y t h e p r e v i o u s c o m p r e s s i o n . T h i s e x p a n s i o n of t h e a q u i f e r i s 

a c c o m p a n i e d b y a d e c l i n e of t h e w a t e r l e v e l i n t h e w e l l . F i g u r e 13 s h o w s 

t h a t t h e w a t e r l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , r e a c h e d a m i n i 

mum s t a g e of 4 , 8 4 6 f e e t (70 f e e t b e l o w d a t u m of 4 , 9 1 6 f e e t ) a b o v e s e a 

l e v e l i n e a r l y 1 9 5 7 . 

As s o o n a s t h e e n l a r g e m e n t w o r k w a s c o m p l e t e d i n 1 9 5 7 , t h e d a m 

s t a r t e d t o i m p o u n d w a t e r . H o w e v e r , t h e s u r f a c e r e s e r v o i r d i d n o t r e a c h 

t o i t s m a x i m u m s t o r a g e c a p a c i t y of 1 1 0 , 1 0 0 a c r e - f e e t u n t i l 1 9 6 2 . As t h i s 

m a x i m u m w a s r e a c h e d , t h e w a t e r l e v e l in t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , 

b e g a n t o r i s e ( f i g . 1 3 ) . 

T h e l o a d i n g e f f e c t of P i n e v i e w R e s e r v o i r o n t h e u n d e r l y i n g a r t e s i a n 

a q u i f e r m a y b e b e s t i l l u s t r a t e d w i t h r e f e r e n c e t o t h e t e s t w e l l , ( A - 6 - 1 ) 

11 c a b - 1 . The r e c o r d s for b o t h P i n e v i e w s t o r a g e a n d w a t e r l e v e l i n t h e 

t e s t w e l l a r e a v a i l a b l e for t h e p e r i o d 1 9 6 0 - 6 9 . In o r d e r t o e s t a b l i s h t h e 

m o s t r e l i a b l e c o r r e l a t i o n b e t w e e n t h e t w o , t h e m e a s u r e m e n t s t a k e n o n t h e 

s a m e d a y w i l l b e c o n s i d e r e d . S i n c e t h e s t o r a g e of P i n e v i e w R e s e r v o i r 

d o e s n o t c h a n g e w i t h i n a s h o r t p e r i o d , t h e l a g w i l l b e n e g l i g i b l e . 

98 

Early in 1957, the surface reservoir was drained to increase the 

height of the dam and thus the capacity of the reservoir. VVben the load 

on an artesian aquifer is reduced to zero, the soil particles will tend to 

return to their former positions. This releases pore space that can now 

be reoccupied by water moving into the part of the formation that was 

influenced by the pre'J'ious compression. This expansion of the aquifer is 

accompanied by a decline of the water level in the well. Figure 13 shows 

that the water level in the test well, (A-6-l) 11 cab-I, reached a mini

mum stage of 4,846 feet (70 feet below datum of 4,916 feet) above sea 

level in early 1957. 

As soon as the enlargement work was completed in 1957, the dam 

started to impound water. However, the surface reservoir did not reach 

to its maximum storage capacity of 110,100 acre-feet until 1962. As this 

maximum was reached, the water level in the test well, (A-6-l) 11 cab-I, 

began to rise (fig. 13). 

The loading effect of Pineview Reservoir on the underlying artesian 

aquifer may be best illustrated with reference to the test well, (A-6-1) 

11 cab-l • The record s for both Pineview storage and water level in the 

test well are available for the period 1960-69. In order to establish the 

most reliable correlation between the two, the measurements taken on the 

same day will be considered. Since the storage of Pineview Reservoir 

does not change within a short period, the lag will be negligible. 
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In t h e f o l l o w i n g a n a l y s i s , a s t a t i s t i c a l t e c h n i q u e , r e g r e s s i o n m e t h o d , 

w i l l b e u s e d . A l i n e a r r e l a t i o n s h i p b e t w e e n t h e r e s e r v o i r s t o r a g e a n d t h e 

w a t e r l e v e l i n t h e t e s t w e l l d o e s e x i s t . T h e r e g r e s s i o n e q u a t i o n w i l l b e 

o b t a i n e d u s i n g t h e m o d e l Y = a + b X . T h e d e p e n d e n t v a r i a b l e , Y, w i l l 

d e n o t e t h e w a t e r l e v e l o b s e r v a t i o n s i n t h e t e s t w e l l a n d t h e i n d e p e n d e n t 

v a r i a b l e , X, w i l l d e n o t e t h e s t o r a g e of P i n e v i e w R e s e r v o i r . T h e l i n e o b 

t a i n e d b y p l o t t i n g Y - v a l u e s a g a i n s t X - v a l u e s w i l l b e c h a r a c t e r i z e d b y i t s 

i n t e r c e p t , a , a n d s l o p e , b . F rom t h e s l o p e of t h e l i n e , w e c a n e s t a b l i s h 

t h e d e s i r e d r e l a t i o n s h i p b e t w e e n t h e r e s e r v o i r s t o r a g e a n d t h e f l u c t u a t i o n s 

of w a t e r l e v e l i n t h e w e l l . 

T h e r e s u l t of c o m p u t a t i o n s i s s h o w n i n f i g u r e 16 . T h e p o s i t i o n of t h e 

r e g r e s s i o n l i n e i s o b t a i n e d w i t h t h e a i d of c o m p u t e r , w h i c h g i v e s a g r e a t e r d e 

g r e e of a c c u r a c y . T h e l i n e t h u s d e t e r m i n e d i s d e f i n e d b y t h e f o l l o w i n g e q u a t i o n : 

Y = 4 8 5 3 . 4 2 + . 2 1 X 

W h e r e 485 3 . 4 2 i s a l t i t u d e of w a t e r i n w e l l a n d . 2 1 i s s l o p e of t h e l i n e . 

T h e s l o p e of t h e l i n e m a y b e d e f i n e d a s A Y / A X , w h e r e : 

AY = c h a n g e i n w a t e r l e v e l i n t h e t e s t w e l l , i n f e e t 

AX = c h a n g e i n r e s e r v o i r s t o r a g e , i n a c r e - f e e t 

s i n c e 

A Y / A X = . 2 1 

t h e r e f o r e , a r i s e of w a t e r l e v e l i n t h e t e s t w e l l b y o n e foo t c o r r e s p o n d s t o 

a n i n c r e a s e of r e s e r v o i r s t o r a g e b y 4 , 8 0 0 a c r e - f e e t . T h i s i s , h o w e v e r , 

g r e a t e r t h a n w h a t T h o m a s (1953) f o u n d ( 3 , 0 0 0 a c r e - f e e t ) . T h e a b s e n c e of 
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In the following analysis, a statistical technique, regression method, 

will be used. A linear relationship between the reservoir storage and the 

water level in the test well does exist. The regression equation will be 

obtained using the model Y = a + bX. The dependent variable, Y, will 

denote the water level observations in the test well and the independent 

variable, X, will denote the storage of Pineview Reservoir. The line ob

tained by plotting Y-values against X-values will be characterized by its 

intercept, a I and slope, b. From the slope of the line, we can establish 

the desired relationship between the reservoir storage and the fluctuations 

of water level in the well. 

The result of computations is shown in figure 16. The position of the 

regression line is obtained with the aid of computer, which gives a greater de

gree of accuracy. The line thus determined is defined by the following equation: 

Y= 4853.42 + .21 X 

Where 4853.42 is altitude of water in well and .21 is slope of the line. 

The slope of the line may be defined as 6.,Y/b..X, where: 

since 

6.Y = change in water level in the test well, in feet 

6X = change in reservoir storage, in acre-feet 

6Y/6.X = .21 

therefore, a rise of water level in the test well by one foot corresponds to 

an increase of reservoir storage by 4,800 acre-feet. This is, however, 

greater than what l'homas (1953) found (3, 000 acre-feet). The absence of 

{ 



4900 

4890 
> 0J 

g 4880 

4830 

10 20 30 40 50 60 70 80 90 100 110 120 

Reservoir Storage, Acre-Feet X 103 

F i g u r e 1 6 . R e l a t i o n of w a t e r l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , 
t o s t o r a g e i n P i n e v i e w R e s e r v o i r . 

4900 

4890 
Qi 
> 
OJ 

....J 

co 4880 
OJ 

Vl 
OJ 
> 
0 
.0 
co 4870 .... 
OJ 
OJ 

l.L 

-
Qi 4860 
~ 
OJ 

..r::: .... 

.~ 4850 
OJ 
> 
OJ 

....J 
.... 

4840 OJ .... 
co 
~ 

4830 

---. 

. 
· . . 
~ . . 

~ . .. . ~ . .. . - · . . ; 
. 

~ • . . · . . 
~ .. . . 

~ 
~. . • . . 

L--- . · • · . . . . . - . ----- . · . --- . '--- . · . . . 
.. 0 · • · 0 

----

10 20 30 40 50 60 70 80 90 100 110 

Reservoir Storage, Acre-Feet X 103 

Figure 16. Relation of water level in the test well, (A-6-l) 11 cab-I, 
to storage in Pineview Reservoir. 

120 

...... 
o 
o 



101 

c o r r e s p o n d e n c e i s p r o b a b l y c a u s e d b y t h e e f f e c t of w i t h d r a w a l s from t h e 

a r t e s i a n w e l l s . The T o w e r w e l l i s s u f f i c i e n t l y d i s t a n t from t h e A r t e s i a n 

P a r k a r e a a n d i t i s l e s s a f f e c t e d b y t h e d i s c h a r g e from t h e a r t e s i a n w e l l s . 

W h e r e a s t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , i s c l o s e r t o t h e A r t e s i a n P a r k 

a r e a a n d m o r e l o a d w i l l b e r e q u i r e d t o o v e r c o m e t h e d e c l i n e c a u s e d b y t h e 

a r t e s i a n w e l l s . 

T o w a r d t h e e n d of O c t o b e r 1 9 7 0 , P i n e v i e w R e s e r v o i r w a s d r a i n e d 

fo r t h e p u r p o s e of i n s t a l l i n g a n e w p i p e l i n e for t h e n e w r e p l a c e m e n t 

w e l l s a t t h e C a m p B r o w n i n g a r e a . Be fo re t h e s t o r a g e b e g a n , t h e a u t h o r , 

w i t h t h e h e l p of U . S . G e o l o g i c a l S u r v e y , i n s t a l l e d a r e c o r d e r o n t h e t e s t 

w e l l , ( A - 6 - 2 ) 18 b a b - 1 , a t H u n t s v i l l e i n o r d e r t o r e c o r d t h e c h a n g e s of 

t h e w a t e r l e v e l i n t h e t e s t w e l l d u r i n g t h e f i l l i n g of t h e r e s e r v o i r . The 

a t t e m p t w a s o n l y p a r t i a l l y s u c c e s s f u l for t h e r e c o r d e r o b t a i n e d r e c o r d s 

for p a r t s of J a n u a r y , F e b r u a r y , a n d M a r c h b u t d i d n o t r e c o r d t h e c h a n g e s 

i n m o s t of Apr i l a n d M a y . 

W h e n t h e a v a i l a b l e r e c o r d s of w a t e r l e v e l s w e r e p l o t t e d a g a i n s t t h e 

r e s e r v o i r s t o r a g e ( f i g . 17) a g o o d l i n e a r r e l a t i o n s h i p w a s o b s e r v e d . T h i s 

l i n e a r r e l a t i o n s h i p i s d e f i n e d b y a s t r a i g h t l i n e w h o s e e q u a t i o n w a s : 

Y = 4 8 7 6 . 7 5 + . 2 0 8 X 

S i n c e t h e s l o p e of t h e l i n e i s t h e s a m e a s t h e s l o p e of t h e l i n e i n f i g u r e 

1 6 , i t i s , t h e r e f o r e , o b v i o u s t h a t b o t h w e l l s r e a c t s i m i l a r l y t o l o a d i n g b y 

P i n e v i e w R e s e r v o i r . 
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correspondence is probably caused by the effect of withdrawals from the 

artesian wells. The Tower well is sufficiently distant from the Artesian 

Park area and it is less affected by the discharge from the artesian wells. 

Whereas the test well, (A-6-l) 11 cab-I, is closer to the Artesian Park 

area and more load will be required to overcome the decline caused by the 

artesian wells. 

Toward the end of October 1970, Pineview Reservoir was drained 

for the purpose of installing a new pipe line for the new replacement 

wells at the Camp Browning area. Before the storage began, the author, 

with the help of U . S. Geological Survey, installed a recorder on the test 

well, (A-6- 2) 18 bab-l, at Huntsville in order to record the changes of 

the water level in the test well during the filling of the reservoir. The 

attempt was only partially successful for the recorder obtained records 

for parts of January I February, and March but did not record the changes 

in most of April and May. 

VVhen the available records of water levels were plotted against the 

reservoir storage (fig. 17) a good linear relationship was observed. This 

linear relationship is defined by a straight line whose equation was: 

y= 4876.75 + .208 X 

Since the slope of the line is the same as the slope of the line in figure 

16, it is, therefore I obvious that both wells react similarly to loading by 

Pineview Reservoir. 



4897 

4892 

4887 

4882 

4877 

1 5 20 25 30 35 40 45 50 55 60 65 70 

Reservoir storage, Acre-feet X 10 3 . 

F i g u r e 1 7 . R e l a t i o n of w a t e r l e v e l in t h e t e s t w e l l , ( A - 6 - 2 ) 18 b a b - 1 , t o s t o r a g e i n 
P i n e v i e w R e s e r v o i r . 

4897 

4892 

a; 
> 4887 ~ 
C'(I 

51 
Q) 
::-
0 
.0 

C'(I ... cu 
Q) 

LL. 
4882 

q; 
;: 
Q) 

.r:. ... 

.5: 
a; 
::-
~ ... 4877 
Q) ... 
C'(I 

3': 

• 

.,..... V 
V 

.,.,..... 

~ 

V 
V 

../ 

V. 
~ 

• • 
~ 

/ 
l-/ 

/ 
L,..........-

R 
i-'" 

5 10 15 20 25 30 35 40 45 50 55 60 65 

Reservoir storage, Acre-feet X 103 . 

Figure 17. Relation of water level in the test well, (A-6-2) 18 bab-l, to storage in 
Pineview Reservoir. 

70 

...... 
o 
N 



103 

S o m e of t h e c o n c l u s i o n s d r a w n from t h e s e s t u d i e s m a y b e s u m m a r i z e d 

a s f o l l o w s : 

1 . T h e a p p l i c a t i o n of v a r y i n g l o a d s o n a n a r t e s i a n a q u i f e r c a u s e s 

a c e r t a i n a m o u n t of c o m p r e s s i o n of t h e w a t e r - b e a r i n g m a t e r i a l a n d t h e c o n 

f i n i n g l a y e r . As a r e s u l t , t h e r e w i l l b e a s l i g h t r e d u c t i o n i n t h e p o r o s i t y 

a n d , t h u s , t h e p e r m e a b i l i t y of t h e a q u i f e r m a t e r i a l . 

2 . T h e c l a y c o n f i n i n g l a y e r u n d e r g o e s m o r e c o m p r e s s i o n t h a n s a n d 

o r g r a v e l . T h i s c o m p r e s s i o n g r e a t l y r e d u c e s u p w a r d s e e p a g e from t h e 

a r t e s i a n a q u i f e r t o t h e s u r f a c e r e s e r v o i r . 

3 . D u r i n g e a c h u n l o a d i n g t h e r e w i l l b e a n a c c o m p a n i e d e x p a n s i o n 

i n t h e a r t e s i a n a q u i f e r . 

4 . The w a t e r l e v e l r i s e i n t h e a r t e s i a n w e l l s i s b u t a r e f l e c t i o n of 

t h e i n c r e a s e d p r e s s u r e h e a d i n t h e a q u i f e r c a u s e d b y l o a d i n g of P i n e v i e w 

R e s e r v o i r . 

5 . T h e l o a d i n g b y P i n e v i e w R e s e r v o i r i s no t a p p l i e d u n i f o r m l y b u t 

i s g r e a t e r w h e r e t h e d e p t h of t h e w a t e r i s g r e a t e r . As a r e s u l t , s o m e p a r t s 

of t h e a r t e s i a n a q u i f e r r e c e i v e m o r e l o a d s t h a n o t h e r p a r t s . T h e g r e a t e s t 

d e p t h a n d t h u s t h e l o a d i n g of t h e s u r f a c e r e s e r v o i r n e a r t h e h e a d of O g d e n 

C a n y o n c a u s e s t h e g r e a t e s t r i s e i n t h e w a t e r l e v e l s i n t h e w e l l s . T h i s 

r i s e , h o w e v e r , i s p a r t l y c o m p e n s a t e d for b y t h e g r e a t e r d e c l i n e c a u s e d 

b y d i s c h a r g i n g w e l l s l o c a t e d i n t h i s a r e a . 

6 . The a d d i t i o n a l l o a d i n g s i n c e 1 9 6 2 c a u s e d f u r t h e r r i s e i n t h e w a t e r 

l e v e l s i n t h e a r t e s i a n w e l l s . 
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Some of the conclusions drawn from these studies may be summarized 

as follows: 

1. The application of varying loads on an artesian aquifer causes 

a certain amount of compression of the water-bearing material and the con

fining layer. As a result, there will be a slight reduction in the porosity 

and, thus t the permeability of the aquifer material. 

2. The clay confining layer undergoes more compression than sand 

or gravel. This compression greatly reduces upward seepage from the 

artesian aquifer to the surface reservoir. 

3. During each unloading there will be an accompanied expansion 

in the artesian aquifer. 

4. The water level rise in the artesian wells is but a reflection of 

the increased pressure head in the aquifer caused by loading of Pineview 

Reservoir. 

5. The loading by Pineview Reservoir is not applied uniformly but 

is greater "Nhere the depth of the water is greater. As a result I some parts 

of the artesian aquifer receive more loads than other parts. The greatest 

depth and thus the loading of the surface reservoir near the head of Ogden 

Canyon causes the greatest rise in the water levels in the wells. This 

rise I however I is partly compensated for by the greater decline caused 

by discharging wells located in this area. 

6. The additional loading since 1962 caused further rise in the water 

levels in the artesian wells. 
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7 . T h e l o a d i n g m a y c a u s e a s l i g h t r e d u c t i o n i n t h e y i e l d of t h e 

a r t e s i a n w e l l s . 

7. The loading may cause a slight reduction in the yie ld of the 

artesian wells. 
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C O N C L U S I O N S 

T h e s u r f a c e w a t e r r e s o u r c e s of O g d e n V a l l e y i n c l u d e t h r e e m a j o r 

r i v e r s a n d a s u r f a c e r e s e r v o i r . P i n e v i e w R e s e r v o i r r e g u l a t e s t h e f l o w of 

O g d e n R i v e r a n d t h e s t o r a g e c a p a c i t y i n t h e r e s e r v o i r p r o v i d e s s u p p l e 

m e n t a l i r r i g a t i o n t o 2 2 , 8 6 7 a c r e s of l a n d a n d m u n i c i p a l w a t e r w i t h i n t h e 

O g d e n R i v e r P r o j e c t . 

The u n c o n s o l i d a t e d d e p o s i t s of t h e Q u a t e r n a r y a g e i n c l u d e t w o 

m a i n a q u i f e r s - a w a t e r - t a b l e a q u i f e r a n d a n a r t e s i a n a q u i f e r - w h i c h s u p p l y 

w a t e r b o t h for O g d e n V a l l e y a n d for t h e C i t y of O g d e n . T h e t w o a q u i f e r s 

a r e c o n n e c t e d h y d r a u l i c a l l y . The a r t e s i a n a q u i f e r i n O g d e n V a l l e y p r o b a b l y 

c o u l d b e d e v e l o p e d f u r t h e r if t h e p r e s e n t u s e r s w o u l d b e w i l l i n g t o a c c e p t 

a r e d u c t i o n i n p r e s s u r e i n e x c h a n g e for t h e a d d i t i o n a l w a t e r . 

T h e d i s c h a r g e from w e l l s t h a t t a p t h e w a t e r - t a b l e a q u i f e r c o n s t i t u t e s 

a v e r y s m a l l p a r t of t h e t o t a l d i s c h a r g e . E a c h y e a r , c o n s i d e r a b l e r e c h a r g e 

t a k e s p l a c e t o t h e g r o u n d - w a t e r a q u i f e r s . D u r i n g t h e y e a r s of e x c e s s i v e 

r e c h a r g e s o m e of t h e w a t e r w i l l b e r e j e c t e d a n d m o v e t o P i n e v i e w R e s e r v o i r . 

T h i s l o s s t o t h e a q u i f e r m a y b e r e d u c e d b y d e v e l o p i n g t h e w a t e r - t a b l e 

a q u i f e r . T h e w a t e r - t a b l e a q u i f e r p r o b a b l y c o u l d b e d e v e l o p e d f i v e t i m e s 

a s m u c h a s i t i s n o w ( d i s c h a r g e i s a b o u t 100 a c r e - f e e t / y e a r ) . If t h i s 

w e r e d o n e t h e n e w w e l l s w o u l d i n c r e a s e t h e d i s c h a r g e a n d m a k e i t p o s s i b l e 

for t h e a q u i f e r t o t a k e i n m o r e r e c h a r g e t h a n i t d o e s n o w . T h e i n c r e a s e d 

CONCLUSIONS· 

The surface water resources of Ogden Valley include three major 

ri vers and a surface reservoir. Pineview Reservoir regulates the flow of 

Ogden Ri.ver and the storage capacity in the reservoir provides supple

mental irrigation to 22 I 867 acres of land and municipal water within the 

Ogden River Project. 

The unconsolidated deposits of the Quaternary age include two 

main aquifers- a water-table aquifer and an artesian aquifer- which supply 

water both for Ogden Valley and for the City of Ogden. The two aquifers 

are connected hydraulically. The artesian aquifer in Ogden Valley probably 

could be developed further if the present users would be willing to accept 

a reduction in pressure in exchange for the additional water. 

The discharge from wells that tap the water-table aquifer constitutes 

a very small part of the total discharge. Each year I considerable recharge 

takes place to the ground-water aquifers. During the years of excessive 

recharge some of the water will be rejected and move to Pineview Reservoir. 

This loss to the aquifer may be reduced by developing the water-table 

aquifer. The water-table aquifer probably could be developed five times 

as much as it is now (discharge is about 100 acre-feet/year). If this 

were done the new wells would increase the discharge and make it possible 

for the aquifer to take in more recharge than it does now. The increased 
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d i s c h a r g e m i g h t m a k e i t n e c e s s a r y t o d e e p e n s o m e e x i s t i n g w e l l s a n d t h e 

i n c r e a s e i n r e c h a r g e w o u l d r e s u l t i n l e s s w a t e r g o i n g t o P i n e v i e w 

R e s e r v o i r . 

R e c h a r g e t o t h e a q u i f e r s i n 1 9 7 0 w a s e s t i m a t e d t o b e a b o u t 3 4 , 3 0 0 

a c r e - f e e t . T h e O g d e n R i v e r s y s t e m i s t h e m o s t i m p o r t a n t s o u r c e of r e c h a r g e 

t o t h e g r o u n d - w a t e r r e s e r v o i r i n O g d e n V a l l e y . S e e p a g e from w a t e r w a y s 

a n d i r r i g a t e d l a n d c o n t r i b u t e a b o u t 84 p e r c e n t of t h e t o t a l r e c h a r g e a n d t h e 

r e s t i s d e r i v e d from d i r e c t i n f i l t r a t i o n of t h e p r e c i p i t a t i o n . 

G r o u n d w a t e r i s d i s c h a r g e d b o t h a r t i f i c i a l l y a n d n a t u r a l l y . A r t i f i c i a l 

d i s c h a r g e o c c u r s a s w i t h d r a w a l s from w e l l s , a n d t h e n a t u r a l d i s c h a r g e 

i n c l u d e s e v a p o t r a n s p i r a t i o n a n d d i s c h a r g e from s p r i n g s . W i t h d r a w a l s 

from a r t e s i a n w e l l s c o n s t i t u t e t h e g r e a t e s t p a r t of t h e a r t i f i c i a l d i s c h a r g e . 

T h e e s t i m a t e d t o t a l d i s c h a r g e i n 1 9 7 0 w a s a b o u t 3 4 , 0 0 0 a c r e - f e e t a n d t h e 

e s t i m a t e d d i s c h a r g e b y e v a p o t r a n s p i r a t i o n , a l o n e , c o n s t i t u t e s a b o u t 59 

p e r c e n t of t h e t o t a l d i s c h a r g e . 

T h e l o n g - t e r m t r e n d s i n w a t e r - l e v e l f l u c t u a t i o n s i n O g d e n V a l l e y 

i n d i c a t e t h a t d i s c h a r g e h a s n o t e x c e e d e d r e c h a r g e . T h e w a t e r l e v e l s r i s e 

i n l a t e s p r i n g b e c a u s e of r e c h a r g e from w i n t e r a n d s p r i n g p r e c i p i t a t i o n a n d 

d e c l i n e d u r i n g s u m m e r b e c a u s e of g r e a t e r d i s c h a r g e from t h e a r t e s i a n w e l l s . 

T h e g r o u n d w a t e r i n O g d e n V a l l e y i s of g o o d q u a l i t y . The c h e m i c a l 

a n a l y s e s of t h e w a t e r s a m p l e s i n d i c a t e t h a t t h e w a t e r i s s u i t a b l e fo r h o u s e 

h o l d p u r p o s e s a s w e l l a s for a g r i c u l t u r a l p u r p o s e s . T h e r e s u l t s of b a c t e r i o -
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discharge might make it necessary to deepen some existing wells and the 

increase in recharge would result in less water going to Pineview 

Reservoir. 

Recharge to the aquifers in 1970 was estimated to be about 34,300 

acre-feet. The Ogden River system is the most important source of recharge 

to the ground-water reservoir in Ogden Valley. Seepage from waterways 

and irrigated land contribute about 84 percent of the total recharge and the 

re st is derived from direct infiltration of the precipitation. 

Ground water is discharged both artificially and naturally. Artificial 

discharge occurs as withdrawals from wells, and the natural discharge 

includes evapotranspiration and discharge from springs. Withdrawals 

from artesian wells constitute the greatest part of the artificial discharge. 

The estimated total discharge in 1970 was about 34,000 acre-feet and the 

estimated discharge by evapotranspiration, alone, constitutes about 59 

percent of the total di scharge • 

The long-term trends in water-level fluctuations in Ogden Valley 

indicate that discharge has not exceeded recharge. The water levels rise 

in late spring because of recharge from winter and spring precipitation and 

decline during summer because of greater discharge from the artesian wells. 

The ground water in Ogden Valley is of good quality. The chemical 

analyses of the water samples indicate that the water is suitable for house

hold purposes as well as for agricultural purposes. The results of bacterio-
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l o g i c a l a n a l y s e s i m p l y t h a t t h e w a t e r i n fou r w e l l s a r o u n d E d e n a r e c o n 

t a m i n a t e d . H o w e v e r , f u r t h e r t e s t s a r e r e q u i r e d t o r e a c h a m o r e d e f i n i t e 

c o n c l u s i o n . 

T h e g r o u n d w a t e r i n O g d e n V a l l e y i s b i c a r b o n a t e i n t y p e . T h e i n 

c r e a s i n g b i c a r b o n a t e c o n t e n t i n t h e w e l l s m a y b e e x p l a i n e d b y d i r e c t 

r e c h a r g e of t h e s e e p a g e w a t e r s f rom t h e s u r f a c e s t r e a m s w h i c h c o n t a i n 

m o r e b i c a r b o n a t e . 

T h e O g d e n V a l l e y a r t e s i a n r e s e r v o i r i s a c o m p l e x h y d r a u l i c s y s t e m . 

S o m e of t h e c o m p l e x i t i e s a r e t h e r e s u l t of c o n t i n u o u s d i s c h a r g e f rom a 

g r o u p of a r t e s i a n w e l l s a n d c h a n g e s i n l o a d r e s t i n g u p o n t h e a r t e s i a n 

r e s e r v o i r . 

An i n c r e a s e i n s t o r a g e of P i n e v i e w R e s e r v o i r i s a n i n d i c a t i o n of a n 

i n c r e a s e i n l o a d i n g u p o n t h e a r t e s i a n r e s e r v o i r . T h e u l t i m a t e r e s u l t of 

t h i s l o a d i n g i s t h e c o m p a c t i o n of t h e a r t e s i a n a q u i f e r a n d t h e s u b s e q u e n t 

r e d u c t i o n i n t h e p o r o s i t y of t h e a q u i f e r m a t e r i a l . C o n t i n u o u s w i t h d r a w a l 

of w a t e r from t h e a r t e s i a n r e s e r v o i r p r o d u c e s r e d u c t i o n of p r e s s u r e a r o u n d 

t h e d i s c h a r g i n g w e l l s . As a r e s u l t of t h i s t h e a q u i f e r u n d e r g o e s a c e r t a i n 

a m o u n t of c o m p r e s s i o n i n w h i c h i t s t o t a l i n t e r s t i t i a l s p a c e w i l l d e c r e a s e 

b y a v o l u m e a p p r o x i m a t e l y e q u a l t o t h e v o l u m e of t h e d i s c h a r g e d w a t e r . 

D u r i n g t h e r e c h a r g e s e a s o n , h o w e v e r , t h e r e w i l l b e a n e x p a n s i o n t o c o m 

p e n s a t e t h e p r e v i o u s c o m p r e s s i o n . 
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logical analyses imply that the water in four wells around Eden are con

taminated. However I further tests are required to reach a more definite 

conclusion. 

The ground water in Ogden Valley is bicarbonate in type. The in

creasing bicarbonate content in the wells may be explained by direct 

recharge of the seepage waters from the surface streams which contain 

more bicarbonate. 

The Ogden Valley artesian reservoir is a complex hydraulic system. 

Some of the complexities are the result of continuous discharge from a 

group of artesian wells and changes in load resting upon the artesian 

reservoir. 

An increase in storage of Pineview Reservoir is an indication of an 

increase in loading upon the artesian reservoir. The ultimate result of 

this loading is the compaction of the artesian aquifer and the subsequent 

reduction in the porosity of the aquifer material. Continuous withdrawal 

of water from the artesian reservoir produces reduction of pressure around 

the discharging wells. As a result of this the aquifer undergoes a certain 

amount of compression in which its total interstitial space will decrease 

by a volume approximately equal to the volume of the discharged water. 

During the recharge season I however I there will be an expansion to com

pensate the previous compression. 
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T h e f l u c t u a t i o n s of w a t e r l e v e l i n t h e t e s t w e l l s , ( A - 6 - 1 ) 11 c a b - 1 

a n d ( A - 6 - 2 ) 18 b a b - 1 , i n d i c a t e c h a n g i n g s t r e s s c o n d i t i o n s w i t h i n t h e 

a r t e s i a n a q u i f e r . W e c a n , t h e r e f o r e , r e l a t e t h e s e f l u c t u a t i o n s t o t h e 

f a c t o r s w h i c h c a u s e s u c h s t r e s s c h a n g e s . The l o a d i n g b y P i n e v i e w R e s e r 

v o i r , r e g a r d l e s s of i t s m a g n i t u d e , w i l l a l w a y s t e n d t o r a i s e t h e w a t e r l e v e l s 

i n t h e t e s t w e l l s . O n t h e o t h e r h a n d , t h e d i s c h a r g e from t h e a r t e s i a n r e s e r 

v o i r w i l l a l w a y s t e n d t o l o w e r t h e w a t e r l e v e l s i n t h e w e l l s . The h y d r o g r a p h 

of t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , w h i c h i s i n t h e a r e a of i n f l u e n c e of t h e 

d i s c h a r g i n g w e l l s , i n d i c a t e s t h a t i n s p i t e of t h e c o n t i n u o u s w i t h d r a w a l s 

from t h e a r t e s i a n w e l l s t h e w a t e r l e v e l i n t h e w e l l r i s e s w i t h a n i n c r e a s e 

of t h e s t o r a g e of P i n e v i e w R e s e r v o i r . 
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The fluctuations of water level in the test wells, (A-6-l) 11 cab-I 

and (A-6-2) 18 bab-I, indicate changing stress conditions within the 

artesian aquifer. We can, therefore, relate these fluctuations to the 

factors which cause such stress changes. The loading by Pineview Reser

voir, regardles s of its magnitude, will always tend to raise the water levels 

in the test wells. On the other hand, the discharge from the artesian reser

voir will always tend to lower the water levels in the wells. The hydrograph 

of the test well, (A-6-1) 11 cab-I, which is in the area of influence of the 

discharging wells, indicates that in spite of the continuous withdrawals 

from the artesian wells the water level in the well rises with an increase 

of the storage of Pineview Reservoir. 
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T h e w e l l n u m b e r s u s e d i n t h i s r e p o r t i n d i c a t e t h e w e l l l o c a t i o n b y 

l a n d s u b d i v i s i o n a c c o r d i n g t o a n u m b e r i n g s y s t e m t h a t w a s d e v i s e d c o o p e r 

a t i v e l y b y t h e U t a h S t a t e E n g i n e e r a n d t h e U . S . G e o l o g i c a l S u r v e y a b o u t 

1935 . The s y s t e m i s i l l u s t r a t e d i n f i g u r e 1 8 . T h e c o m p l e t e w e l l n u m b e r 

c o m p r i s e s l e t t e r s a n d n u m b e r s t h a t d e s i g n a t e c o n s e c u t i v e l y t h e q u a d r a n t 

a n d t o w n s h i p ( s h o w n t o g e t h e r i n p a r e n t h e s e s b y a c a p i t a l l e t t e r d e s i g n a t 

i n g t h e q u a d r a n t i n r e l a t i o n t o t h e b a s e p o i n t of t h e S a l t L a k e b a s e a n d 

m e r i d i a n , a n d n u m b e r s d e s i g n a t i n g t h e t o w n s h i p a n d r a n g e ) ; t h e n u m b e r 

of t h e s e c t i o n ; t h e q u a r t e r s e c t i o n ( d e s i g n a t e d b y a l e t t e r ) ; t h e q u a r t e r of 

t h e q u a r t e r s e c t i o n ; t h e q u a r t e r of t h e q u a r t e r - q u a r t e r s e c t i o n ; a n d , f i n a l l y , 

t h e p a r t i c u l a r w e l l w i t h i n t h e 1 0 - a c r e t r a c t ( d e s i g n a t e d b y a n u m b e r ) . By 

t h i s s y s t e m t h e l e t t e r s A, B , C , a n d D d e s i g n a t e , r e s p e c t i v e l y , t h e n o r t h 

e a s t , n o r t h w e s t , s o u t h w e s t , a n d s o u t h e a s t q u a d r a n t s of t h e s t a n d a r d b a s e 

a n d m e r i d i a n s y s t e m of t h e B u r e a u of Land M a n a g e m e n t , a n d t h e l e t t e r s 

a , b , c , a n d d d e s i g n a t e t h e n o r t h e a s t , n o r t h w e s t , s o u t h e a s t , a n d s o u t h 

w e s t q u a r t e r s of t h e s e c t i o n , of t h e q u a r t e r s e c t i o n , a n d of t h e q u a r t e r -

q u a r t e r s e c t i o n . T h u s , t h e n u m b e r ( B - 2 - 2 ) 12 d c d - 2 d e s i g n a t e s w e l l 2 i n 

t h e S E | S W | S E { s e c . 1 2 , T . 2 N . , R . 2 W . , t h e l e t t e r B s h o w i n g t h a t t h e t o w n 

s h i p i s n o r t h of t h e S a l t L a k e b a s e l i n e a n d t h e r a n g e i s w e s t of t h e S a l t 

L a k e m e r i d i a n ; a n d t h e n u m b e r ( D - 3 - 2 ) 34 b c a - 1 d e s i g n a t e s w e l l 1 i n t h e 

N E { S W { N W | s e c . 3 4 , T . 3 S . , R . 2 E . , i n t h e s o u t h e a s t q u a d r a n t of t h e 

s t a n d a r d b a s e a n d m e r i d i a n s y s t e m . 
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The well numbers used in this report indicate the well location by 

land subdivision according to a numbering system that was devised cooper

ati vely by the Utah State Engineer and the U • S. Geological Survey about 

1935. The system is illustrated in figure 18. The complete well number 

comprises letters and numbers that designate consecutively the quadrant 

and township (shown together in parentheses by a capital letter deSignat

ing the quadrant in relation to the base point of the Salt Lake base and 

meridian, and numbers designating the township and range); the number 

of the section; the quarter section (designated by a letter); the quarter of 

the quarter section; the quarter of the quarter-quarter section; and, finally, 

the particular well within the 10-acre tract (designated by a number). By 

this system the letters A, B, C, and D deSignate, respectively, the north

east, northwest, southwest, and southeast quadrants of the standard base 

and meridian system of the Bureau of Land Management, and the letters 

a, b, c, and d deSignate the northeast, northwest, southeast, and south

west quarters of the section, of the quarter section, and of the quarter

quarter section. Thus, the number (B- 2- 2) 12 dcd - 2 deSignates well 2 in 

the SEiswisEi sec.12, T.2N., R.2W., the letter B showing that the town

ship is north of the Salt Lake base line and the range is west of the Salt 

Lake meridian; and the number (D-3-2) 34 bca-l deSignates well 1 in the 

NEisWiNVVt sec. 34, T.3S., R.2E., in the southeast quadrant of the 

standard base and meridian system. 
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M e i n z e r ( W a t e r - S u p p l y P a p e r 4 9 4 , p . 2) s t a t e d t h a t a s c i e n t i f i c 

t e r m i s a s y m b o l t h a t r e p r e s e n t s a s c i e n t i f i c c o n c e p t . It h a s t h e s a m e 

s i g n i f i c a n c e a s t h e d e f i n i t i o n of t h e c o n c e p t ; i t i s n e i t h e r m o r e n o r l e s s 

p r e c i s e . H o w e v e r , t h e r e s h o u l d b e g e n e r a l a g r e e m e n t r e g a r d i n g i t . 

M e i n z e r ' s d e f i n i t i o n s i n W a t e r - S u p p l y P a p e r 4 9 4 , o n t h e w h o l e , a r e s t i l l 

t h e m o s t p r e c i s e d e f i n i t i o n s of g r o u n d - w a t e r t e r m s a v a i l a b l e , t h u s t h e 

d e f i n i t i o n s t h a t f o l l o w a r e t a k e n from t h a t p u b l i c a t i o n . 

a c r e - f t : a c r e - f o o t ; a u n i t of v o l u m e c o m m o n l y u s e d w h e r e l a r g e q u a n t i t i e s 

of w a t e r a r e b e i n g e x p r e s s e d . It i s t h e v o l u m e of w a t e r t h a t c o u l d 

c o v e r o n e a c r e t o a d e p t h of o n e f o o t . I t e q u a l s 43 , 6 0 0 c u b i c f e e t or 

325 , 8 5 0 g a l l o n s . 

Aqu i f e r ; i s a f o r m a t i o n , g r o u p of f o r m a t i o n s , or p a r t of a f o r m a t i o n t h a t 

i s w a t e r - b e a r i n g . 

A r t e s i a n w a t e r ; i s g r o u n d w a t e r t h a t h a s a r t e s i a n p r e s s u r e b e c a u s e i t i s 

c o n f i n e d b y m a t e r i a l t h a t i s l e s s p e r m e a b l e t h a n t h e m a t e r i a l s of t h e 

a q u i f e r . A r t e s i a n w a t e r i s u n d e r s u f f i c i e n t p r e s s u r e t o r i s e a b o v e t h e 

b a s e of t h e c o n f i n i n g b e d . An a r t e s i a n a q u i f e r i s o n e t h a t c o n t a i n s 

a r t e s i a n w a t e r . 

C o n e of i n f l u e n c e ; i s t h e d e p r e s s i o n p r o d u c e d i n t h e w a t e r o r o t h e r 

p i e z o m e t r i c s u r f a c e b y t h e w i t h d r a w a l of t h e w a t e r . 

C o n f i n i n g b e d ; of a n a q u i f e r i s o n e w h i c h , b e c a u s e of i t s p o s i t i o n a n d 

i t s i m p e r m e a b i l i t y or l o w p e r m e a b i l i t y r e l a t i v e t o t h a t of t h e a q u i f e r , 

g i v e s t h e w a t e r i n t h e a q u i f e r e i t h e r a r t e s i a n o r s u b n o r m a l h e a d . 
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Meinzer ('.Vater-Supply Paper 494, p. 2) stated that a scientific 

term is a symbol that represents a scientific concept. It has the same 

significance as the definition of the concept; it is neither more nor less 

precise. However, there should be general agreement regarding it. 

Meinzer's definitions in Water-Supply Paper 494, on the whole, are still 

the most precise definitions of ground-water terms available, thus the 

definitions that follow are taken from that publication. 

acre-ft: acre-foot; a unit of volume commonly used where large quantities 

of water are being expressed. It is the volume of water that could 

cover one acre to a depth of one foot. It equals 43,600 cubic feet or 

325,850 gallons. 

Aquifer; is a formation, group of formations, or part of a formation that 

is water-bearing. 

Artesian water; is ground water that has artesian pressure because it is 

confined by material that is less permeable than the materials of the 

aquifer. Artesian water is under sufficient pressure to rise above the 

base of the confining bed. An artesian aquifer is one that contains 

artesian water. 

Cone of influence; is the depression produced in the water or other 

piezometric surface by the withdrawal of the water. 

Confining bed; of an aquifer is one which, because of its position and 

its impermeability or low permeability relative to that of the aquifer, 

gives the water in the aquifer either artesian or subnormal head. 
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c f s ; ( c u b i c f o o t p e r s e c o n d or s e c o n d - f o o t ) a u n i t of f l o w or d i s c h a r g e 

c o m m o n l y u s e d t o e x p r e s s t h e f l o w of s t r e a m s b u t a l s o u s e d for l a r g e 

d i s c h a r g e r a t e s from w e l l s . I t i s t h e r a t e of f l o w w h e r e o n e c u b i c 

foo t of w a t e r p a s s e s a g i v e n p o i n t i n o n e s e c o n d . It e q u a l s 7 2 4 a c r e - f t 

p e r y e a r or 4 4 8 . 8 g a l l o n s p e r m i n u t e . 

D r a i n a g e b a s i n ; a p a r t of t h e s u r f a c e of t h e l a n d t h a t i s o c c u p i e d b y a 

d r a i n a g e s y s t e m o r c o n t r i b u t e s s u r f a c e w a t e r t o t h a t s y s t e m . 

D r a i n a g e s y s t e m ; c o n s i s t s of a s u r f a c e s t r e a m or a b o d y of i m p o u n d e d 

s u r f a c e w a t e r , t o g e t h e r w i t h a l l s u r f a c e s t r e a m s a n d b o d i e s of i m p o u n d 

ed s u r f a c e w a t e r t h a t a r e t r i b u t a r y t o i t . 

E v a p o r a t i o n ; i s v a p o r i z a t i o n t h a t t a k e s p l a c e a t a t e m p e r a t u r e b e l o w t h e 

b o i l i n g p o i n t . 

G r o u n d w a t e r ; w a t e r i n t h e z o n e of s a t u r a t i o n . 

P e r c h e d a q u i f e r ; a n a q u i f e r s e p a r a t e d from a n u n d e r l y i n g b o d y of g r o u n d 

w a t e r b y u n s a t u r a t e d r o c k s . I t s w a t e r t a b l e i s a p e r c h e d w a t e r t a b l e . 

P h r e a t o p h y t e ; i s a p l a n t t h a t h a b i t u a l l y o b t a i n s i t s w a t e r s u p p l y from t h e 

z o n e of s a t u r a t i o n , e i t h e r d i r e c t l y or t h r o u g h t h e c a p i l l a r y f r i n g e . 

P i e z o m e t r i c s u r f a c e ; of a n a q u i f e r i s a n i m a g i n a r y s u r f a c e t h a t e v e r y w h e r e 

c o i n c i d e s w i t h t h e s t a t i c l e v e l of t h e w a t e r i n t h e a q u i f e r . 

Run-of f ; t h e d i s c h a r g e of w a t e r t h r o u g h s u r f a c e s t r e a m s . 

S a f e y i e l d ; t h e r a t e a t w h i c h w a t e r c a n b e w i t h d r a w n from a n a q u i f e r w i t h 

o u t d e p l e t i n g t h e s u p p l y t o s u c h a n e x t e n t t h a t w i t h d r a w a l a t t h i s r a t e 

i s h a r m f u l t o t h e a q u i f e r i t s e l f , o r t o t h e q u a n t i t y of w a t e r , or i s n o 
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cfs; (cubic foot per second or second-foot) a unit of flow or discharge 

commonly used to express the flow of streams but also used for large 

discharge rates from wells. It is the rate of flow where one cubic 

foot of water passes a given point in one second. It equals 724 acre-ft 

per year or 448.8 gallons per minute. 

Drainage basin; a part of the surface of the land that is occupied by a 

drainage system or contributes surface water to that system. 

Drainage system; consists of a surface stream or a body of impounded 

surface water, together with all surface streams and bodies of impound

ed surface water that are tributary to it. 

Evaporation; is vaporization that takes place at a temperature below the 

bOiling point. 

Ground water; water in the zone of saturation. 

Perched aquifer; an aquifer separated from an underlying body of ground 

water by unsaturated rocks. Its water table is a perched water table. 

Phreatophyte; is a plant that habitually obtains its water supply from the 

zone of saturation, either directly or through the capillary fringe. 

Piezometric surface; of an aquifer is an imaginary surface that everywhere 

coincides with the static level of the water in the aquifer. 

Run-off; the discharge of water through surface streams. 

Safe yield; the rate at which water can be withdrawn from an aquifer with

out depleting the supply to such an extent that withdrawal at this rate 

is harmful to the aquifer itself f or to the quantity of water, or is no 
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l o n g e r f e a s i b l e . 

S e e p a g e ; i s t h e p e r c o l a t i o n of w a t e r t h r o u g h t h e l a n d s u r f a c e or t h r o u g h 

t h e w a l l s of l a r g e o p e n i n g s i n t h e n e a r - s u r f a c e r o c k s s u c h a s c a v e s o r 

a r t i f i c i a l e x c a v a t i o n s . 

S t a t i c w a t e r l e v e l ; i s t h e l e v e l a t w h i c h w a t e r s t a n d s in a w e l l w h e n n o 

w a t e r i s b e i n g t a k e n from t h e a q u i f e r b y t h e w e l l e i t h e r b y p u m p i n g o r 

b y f r e e f l o w . 

T r a n s p i r a t i o n ; i s t h e p r o c e s s b y w h i c h t h e w a t e r t a k e n i n t o t h e r o o t s of 

t h e p l a n t s d i r e c t l y from t h e z o n e of s a t u r a t i o n o r from t h e c a p i l l a r y 

f r i n g e i s d i s c h a r g e d . 

W a t e r t a b l e ; i s t h e u p p e r s u r f a c e of a z o n e of s a t u r a t i o n e x c e p t w h e r e 

t h a t s u r f a c e i s f o rmed b y a n i m p e r m e a b l e b o d y . 

W e l l ; i s a n a r t i f i c i a l e x c a v a t i o n t h a t d e r i v e s s o m e f lu id from t h e i n t e r 

s t i c e s of t h e r o c k s or s o i l w h i c h i t p e n e t r a t e s , e x c e p t t h a t t h e t e r m 

i s n o t a p p l i e d t o d i t c h e s o r t u n n e l s t h a t l e a d g r o u n d w a t e r t o t h e s u r 

f a c e b y g r a v i t y . 

Z o n e of s a t u r a t i o n ; t h e z o n e in w h i c h t h e r o c k s a r e s a t u r a t e d w i t h w a t e r 

u n d e r h y d r o s t a t i c p r e s s u r e . D o e s n o t i n c l u d e a n y s a t u r a t e d p o r t i o n 

of t h e c a p i l l a r y f r i n g e , a s t h e w a t e r i n t h e f r i n g e i s n o t u n d e r h y d r o 

s t a t i c p r e s s u r e . 
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longer feasible. 

Seepage; is the percolation of water through the land surface or through 

the walls of large openings in the near-surface rocks such as caves or 

artificial excavations. 

Static water level; is the level at which water stands in a well when no 

water is being taken from the aquifer by the well either by pumping or 

by free flow. 

TrRnspiration; is the process by which the water taken into the roots of 

the plants directly from the zone of saturation or from the capillary 

fringe is discharged. 

Water table; is the upper surface of a zone of saturation except where 

that surface is formed by an impermeable body. 

Well; is an artificial excavation that derives some fluid from the inter

stices of the rocks or soil which it penetrates I except that the term 

is not applied to ditches or tunnels that lead ground water to the sur-

face by gravity. 

Zone of saturation; the zone in which the rocks are saturated with water 

under hydrostatic pressure. Does not include any saturated portion 

of the capillary fringe I as the water in the fringe is not under hydro

static pressure. 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 2 

D a t e : S t a r t e d Apr i l 5 , 1 9 7 1 ; c o m p l e t e d Apr i l 1 4 , 1 9 7 1 . 

S c r e e n s c h e d u l e : 2 0 M - # 1 5 0 s l o t a t 1 6 9 ' - 1 7 2 ' ; # 1 0 0 s l o t a t 1 7 6 * - 1 8 1 
# 5 0 s l o t a t 181 ' - 1 8 5 ' ; # 1 0 0 s l o t a t 185 ' - 1 9 1 ' ; # 5 0 
s l o t a t 1 9 4 ' - 2 0 4 ' ; # 8 0 s l o t a t 2 0 4 ' - 2 0 9 ' ; # 1 0 0 s l o t 
a t 2 2 2 ' - 2 2 7 ' ; 1 8 " c a s i n g i n s t a l l e d from 1 6 7 ' t o 
1 6 9 ' , b e t w e e n s e c t i o n s of s c r e e n s , a n d from 2 2 7 ' 
t o 2 4 0 ' . 

M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( feet ) 

Top s o i l D r y 

C l a y w i t h s o m e 
s a n d 

S a n d a n d g r a v e l 

130 

4 

132 

136 

C o n f i n i n g l a y e r 

C o n t a i n s w a t e r 

C l a y , s a n d , a n d 
g r a v e l 32 168 R e l a t i v e l y i m p e r m e a b l e 

C o b b l e s , g r a v e l s , 
a n d c o a r s e s a n d 

C l a y 

173 

175 

C o n t a i n s w a t e r 

G r a v e l w i t h m e d i u m -
t o - c o a r s e s a n d 

C l a y 

16 

2 

191 

193 

W a t e r 

G r a v e l w i t h c o a r s e 
a n d f i n e s a n d 16 209 W a t e r 

C l a y , s a n d , a n d 
g r a v e l 13 222 C o n t a i n s s o m e w a t e r 

G r a v e l a n d c o a r s e 
s a n d 226 W a t e r 

C l a y , s a n d , a n d 
g r a v e l 14 240 S o m e w a t e r 
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Log of well (A-6-l) 11 cab-2 

Date: Started April 5, 1971; completed April 14, 1971. 

Screen schedule: 20"- #-150 slot at 169'-172'; #100 slot at 176'-181'; 
#50 slot at 181'-185'; #100 slot at 185'-191'; #50 
slot at 194'-204'; #80 slot at 204'-209'; #100 slot 
at 222'-227'; 18" casing installed from 167' to 
169', between sections of screens, and from 227' 
to 240'. 

Material Thickness Depth to bottom Water conditions 
(feet) (feet) 

Top soil 2 2 Dry 

Clay with some 
sand 130 132 Confining layer 

Sand and gravel 4 136 Contains water 

Clay, sand, and 
gravel 32 168 Relati vely impermeable 

Cobbles, gravels, 
and coarse sand 5 173 Contains water 

Clay 2 175 

Gravel with medium-
to-coarse sand 16 191 Water 

Clay 2 193 

Gravel with coarse 
and fine sand 16 209 Water 

Clay, sand, and 
gravel 13 222 Contains some water 

Gravel and coarse 
sand 4 226 Water 

Clay, sand, and 
gravel 14 240 Some water 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 3 

D a t e : s t a r t e d N o v e m b e r 1 7 , 1 9 7 0 ; c o m p l e t e d D e c e m b e r 11 , 1 9 7 0 . 

S c r e e n s c h e d u l e : 2 0 " - # 8 0 s l o t a t 1 9 0 ' - 1 9 5 ' ; # 7 0 s l o t a t 2 0 3 ' - 2 1 5 ' ; # 1 0 0 
s l o t a t 2 3 6 ' - 2 4 1 ' ; # 5 0 s l o t a t 2 4 1 ' - 2 5 6 ' ; 1 8 " c a s i n g 
i n s t a l l e d from 1 8 8 ' t o 1 9 0 ' b e t w e e n s e c t i o n s of 
s c r e e n s , a n d a s t a i l p i p e from 2 5 6 ' t o 2 6 6 ' . H o l e 
b a c k f i l l e d from 2 6 6 ' t o 2 7 8 ' . 

M a t e r i a l 

Top s o i l 

T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) 

C l a y , s a n d , a n d 
g r a v e l 24 

C l a y w i t h a l t e r n a t i n g 
l a y e r s of s a n d 103 

G r a v e l a n d s a n d 1 

C l a y , s a n d , a n d 
g r a v e l 24 

M o s t l y g r a v e l w i t h 
s o m e c l a y 21 

C l a y , s a n d , a n d 
g r a v e l 9 

C l a y 1 

G r a v e l a n d s a n d 3 

C l a y w i t h s a n d 1 

G r a v e l a n d s a n d 7 

C l a y w i t h a l t e r n a t i n g 
l a y e r s of s a n d a n d 
g r a v e l 5 

G r a v e l a n d c o a r s e s a n d 13 

( fee t ) 

2 

26 

129 

130 

154 

175 

184 

185 

188 

189 

196 

2 0 1 

214 

D r y 

R e l a t i v e l y i m p e r m e a b l e 
C o n f i n i n g l a y e r . 

C o n t a i n s w a t e r 

C o n t a i n s w T a te r 

W a t e r 

W a t e r 

C o n t a i n s w a t e r 

W a t e r 

W a t e r 

122 

Log of well (A-6-1) 11 cab-3 

Date: started November 17, 1970; completed December 11, 1970. 

Screen schedule: 20"-#80 slot at 190'-195'; #70 slot at 203'-215'; #100 
slot at 236'-241'; #50 slot at 241'-256'; 18" casing 
installed from 188' to 190' between sections of 
screens, and as tail pipe from 256' to 266'. Hole 
backfilled from 266' to 278 I • 

Material 

Top soil 

Clay, sand, and 
gravel 

Clay with alternating 
layers of sand 

Gravel and sand 

Clay, sand, and 
gravel 

Mostly gravel with 
some clay 

Clay, sand, and 
gravel 

Clay 

Gravel and sand 

Clay with sand 

Gravel and sand 

Clay with alternating 
layers of sand and 
gravel 

Gravel and coarse sand 

Thickness 
(feet) 

2 

24 

103 

1 

24 

21 

9 

1 

3 

1 

7 

5 

13 

Depth to bottom 
(feet) 

2 

26 

129 

130 

154 

175 

184 

185 

188 

189 

196 

201 

214 

Water conditions 

Dry 

Relatively impermeable. 
Confining layer. 

Contains water 

Contains water 

Water 

Water 

Contains water 

Water 

Water 
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M a t e r i a l 

Log of w e l l ( A - 6 - 1 ) 11 c a b - 3 c o n t i n u t e d 

T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( fee t ) 

C l a y w i t h s m a l l s a n d 2 l 

G r a v e l w i t h c o a r s e a n d 
f i n e s a n d 28 

G r a v e l w T i th a l t e r n a t i n g 
l a y e r s of c l a y 4 

G r a v e l , s a n d a n d c l a y 5 

C l a y 6 

235 

2 6 3 

267 

272 

278 

R e l a t i v e l y i m p e r m e a b l e 

C o n t a i n s w a t e r 
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Log of well (A- 6 - J) II cab- 3 continuted 

Material Thickness 
(feet) 

Clay with small sand 21 

Gravel with coarse and 
fine sand 28 

Gravel with alternating 
layers of clay 

Gravel , sand and clay 

Clay 

4 

5 

6 

Depth to bottom 
(feet) 

235 

263 

267 

272 

278 

Wuter conditions 

Relatively impermeable 

Contains water 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 4 

D a t e : s t a r t e d M a r c h 1 9 , 1 9 7 1 ; c o m p l e t e d Apr i l 1 4 , 1 9 7 1 . 

S c r e e n s c h e d u l e : 2 0 " - # 5 0 s l o t a t 1 9 0 ' - 1 9 6 ' ; # 6 0 s l o t a t 201 ' - 2 1 6 ' ; # 1 5 0 
s l o t a t 2 4 3 ' - 2 4 9 ' ; # 1 0 0 s l o t a t 2 5 5 ' - 2 6 2 * ; 1 8 " d i a 
m e t e r c a s i n g i n s t a l l e d from 1 8 8 ' t o 1 9 0 ' , b e t w e e n 
s e c t i o n s of s c r e e n s , a n d a s t a i l p i p e from 2 6 2 ' t o 
2 7 4 ' . 

M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( fee t ) 

Top s o i l CO
 

3 D r y 

M o s t l y s a n d w i t h 
s o m e c l a y 36 39 

C l a y a n d s i l t 98 134 C o n f i n i n g l a y e r 

C l a y w i t h s o m e s a n d 
a n d g r a v e l 17 1 5 1 R e l a t i v e l y i m p e r m e a b l e 

C l a y 3 154 

C l a y , s a n d , a n d 
g r a v e l 9 163 

W a t e r t a b l e a t 50 f e e t 
b e l o w l a n d s u r f a c e . 

C l a y a n d s i l t 

00 1 71 

G r a v e l 2 173 C o n t a i n s w a t e r 

M o s t l y g r a v e l w i t h a l t e r 
n a t i n g t h i n l a y e r s of s a n d 
a n d c l a y 43 216 W a t e r t a b l e d r o p p i n g 

C l a y 11 227 

M i x t u r e of h a r d 
c l a y a n d g r a v e l 11 238 

G r a v e l 1 239 C o n t a i n s w a t e r 

G r a v e l w i t h c l a y 3 242 

;: 
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Log of well (A-6-1) 11 cab-4 

Date: started March 19,1971; completed April 14, 1971. 

Screen schedule: 20"- #50 slot at 190'-196'; #60 slot at 201'-216'; #150 
slot at 243'-249'; #100 slot at 255'-262'; 18" dia
meter casing installed from 188' to 190', between 
sections of screens, and as tail pipe from 262' to 
274' • 

Material Thickness Depth to bottom Water conditions 
(feet) (feet) 

Top soil 3 3 Dry 

Mostly sand with 
some clay 36 39 

Clay and silt 98 134 Confining layer 

Clay with some sand 
and gravel 17 151 Relati vely impermeable 

Clay 3 154 

Clay, sand, and Water table at 50 feet 
gravel 9 163 below land surface. 

Clay and silt 8 171 

Gravel 2 173 Contains water 

Mostly gravel with alter-
nating thin layers of sand 
and clay 43 216 Water table dropping 

Clay 11 227 

Mixture of hard 
clay and gravel 11 238 

Gravel 1 239 Contains water 

Gravel with clay 3 242 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 4 c o n t i n u e d 

M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( fee t ) 

Ve ry c l e a n g r a v e l 250 C o n t a i n s w a t e r 

H a r d c l a y w i t h 
g r a v e l a n d c o b b l e 
s i z e m a t e r i a l 257 

H a r d p a n 17 274 

Log of well (A- 6- 1) 11 cab-4 continued 

Material 

Very clean gravel 

Hard clay with 
gravel and cobble 
size material 

Hard pan 

Thickness 
(feet) 

8 

7 

17 

Depth to bottom 
(feet) 

250 

257 

274 

125 

Water conditions 

Contains water 



126 

Log of w e l l ( A - 6 - 1 ) 11 c a b - 5 

D a t e : s t a r t e d M a r c h 1 4 , 1 9 7 1 ; c o m p l e t e d Apr i l 2 , 1 9 7 1 . 

S c r e e n s c h e d u l e : 20 " - # 8 0 s l o t a t 1 7 6 ' - 1 8 6 # 5 0 s l o t a t 191 ' - 1 9 9 1 ; # 8 0 
s l o t a t 2 0 4 ' - 2 1 9 ' ; 1 8 " c a s i n g i n s t a l l e d from 1 7 4 ' 
t o 1 7 6 ' , b e t w e e n s e c t i o n s of s c r e e n s a n d a s t a i l 
p i p e from 2 1 9 ' t o 2 2 9 ' . H o l e d r i l l e d b e l o w 2 2 9 ' i s 
b a c k f i l l e d . 

M a t e r i a l 

T o p s o i l 

S a n d 

T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( feet ) 

D r y 

C l a y 

S a n d a n d c l a y 

S a n d 

27 

34 

38 

I m p e r m e a b l e 

C o n t a i n s w a t e r 

M o s t l y c l a y w i t h a l t e r 
n a t i n g l a y e r s of s a n d 
a n d g r a v e l 119 

G r a v e l a n d c o a r s e s a n d 5 

C l a y w i t h a l t e r n a t i n g 
l a y e r s of s a n d a n d 
g r a v e l 13 

G r a v e l a n d f i n e s a n d 9 

C l a y m i x e d w i t h s a n d 
a n d g r a v e l 6 

G r a v e l w i t h f i n e a n d 
c o a r s e s a n d 12 

157 

162 

175 

184 

190 

2 0 2 

R e l a t i v e l y i m p e r m e a b l e 

C o n f i n e d 

R e l a t i v e l y i m p e r m e a b l e 

C o n t a i n s w a t e r 

C o n t a i n s w a t e r 

C l a y w i t h a l t e r n a t i n g 
l a y e r s of g r a v e l a n d 
c o a r s e s a n d 17 219 R e l a t i v e l y i m p e r m e a b l e 
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Log of well (A-6-1) 11 cab-5 

Date: started March 14, 1971; completed April 2, 1971. 

Screen schedule: 20"-#80 slot at 176'-186'; #50 slot at 191'-199'; #80 
slot at 204'-219'; 18" caSing installed from 174' 
to 176', between sections of screens and as tail 
pipe from 219' to 229'. Hole drilled below 229' is 
backfilled. 

Material 

Top soil 

Sand 

Clay 

Sand and 

Sand 

clay 

Thickness 
(feet) 

4 

5 

18 

7 

4 

Mostly clay with alter-
nating layers of sand 
and gravel 119 

Gravel and coarse sand 5 

Clay with alternating 
layers of sand and 
gravel 13 

Gravel and fine sand 9 

Clay mixed with sand 
and gravel 6 

Gravel with fine and 
coarse sand 12 

Clay with alternating 
layers of gravel and 
coarse sand 17 

Depth to bottom 
(feet) 

4 

9 

27 

34 

38 

157 

162 

175 

184 

190 

202 

219 

Water conditions 

Dry 

Impermeable 

Contains water 

Relatively impermeable 

Confined 

Relatively impermeable 

Contains water 

Contains water 

Relatively impermeable 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 5 c o n t i n u e d 

M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( feet ) ( feet ) 

G r a v e l w i t h c o a r s e 
a n d f i n e s a n d 10 229 C o n t a i n s w a t e r 

M o s t l y c l a y w i t h 
a l t e r n a t i n g l a y e r s 
of s a n d a n d g r a v e l 38 267 H a r d . R e l a t i v e l y 

i m p e r m e a b l e . 

Log of well (A- 6- 1) 11 cab- S continued 

Material 

Gravel with coarse 
and fine sand 

Mostly clay with 
alternating layers 
of sand and gravel 

Thickness 
(feet) 

10 

38 

Depth to bottom 
(feet) 

229 

267 

Water conditions 

Contains water 

Hard . Re lativel y 
impermeable. 

127 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 6 

D a t e : s t a r t e d F e b r u a r y 1 9 , 1 9 6 9 ; c o m p l e t e d Apr i l 3 0 , 1 9 6 9 . 

C a s i n g s c h e d u l e : 2 0 " c a s i n g from 0 t o 202 f t . 
2 0 " s c r e e n from 202 ft t o 230 f t . 
1 8 " c a s i n g from 230 ft t o 240 f t . 

M a t e r i a l 

Top s o i l 

T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) 

C l a y , s a n d , a n d 
g r a v e l 

C l a y 

M o s t l y c l a y w i t h s o m e 
s a n d a n d g r a v e l 

G r a v e l 

C l a y 

G r a v e l 

C l a y , s a n d , a n d g r a v e l 

G r a v e l 

C l a y , s a n d , a n d 
g r a v e l 

C o b b l e a n d g r a v e l 

C l a y , s a n d , a n d 
g r a v e l 

G r a v e l 

C l a y 

( feet ) 

5 

45 

35 

84 

5 

2 

1 

1 

4 

3 

10 

3 

33 

50 

85 

169 

174 

176 

177 

178 

182 

185 

195 

198 

231 

240 

D r y 

R e l a t i v e l y i m p e r m e a b l e 

I m p e r m e a b l e 

C o n t a i n s w a t e r 

C o n t a i n s w a t e r 

W a t e r 

128 

Log of well (A- 6-l) II cab-6 

Date : started February 19, 1969; completed April 30 , 1969. 

Casing schedule: 20" casing from 0 to 202 ft. 
20 " screen from 202 ft to 230 ft. 
18" casing from 230 ft to 240 ft. 

Material 

Top soil 

Clay I sand, and 
gravel 

Clay 

Mostly clay with some 
sand and gravel 

Gravel 

C l ay 

Gravel 

Thickness 
(feet) 

5 

45 

35 

84 

5 

2 

1 

Cl ay I sand, and gravel 1 

Gravel 

Clay, sand I and 
gravel 

Cobble and gravel 

Clay, sand, and 
gravel 

Grave l 

C l ay 

4 

3 

10 

3 

33 

9 

Depth to bottom 
(feet) 

5 

50 

85 

169 

174 

176 

177 

178 

182 

185 

195 

198 

23 1 

240 

Water conditions 

Dry 

Relatively impermeable 

Impermeable 

Contains water 

Contains water 

Water 



APPENDIX IV 

RECORDS OF WELLS LOCATED IN O G D E N VALLEY 

APPENDIX IV 

RECORDS OF WELLS LOCATED IN OGDEN VA LLEY 



Well No.: Sec appendix I for description of well-numbering system. 
Method of construction: C, cable tool; D, dug; H, hydraulic rotary; J, jetted. 
Casing: Finish - O. open end; P, perforations; S. screen. 
Altitude above mean sea level: Altitudes interpolated from topographic maps. 
Water level: Levels reported by driller. 
Method of lift: F, flows; J. jet pump; S, submersible pump; T, turbine pump. 
Yield: Flow i?tc of flowing well or pumping rate of nonflowing well, reported. 
Use of water: H, domestic: I, irrigation; O, water-level observation; S, stock; U, unused. 
Temperature: Reported unless indicated by M, measured. 
Remarks and other data available: B, bacteriologic analysis in table 17; C, chemical analysis in table 16; H, hydrograph of water levels in figure 11; 

W, water-level measurements in table 15. The wells are finished in water-table aquifer unless otherwise indicated. 

Well No. Owner or user o © 
_ 8 

Casing 

.2 c Q ~ <3£ 

Water level 

| l 
3g 

Remarks and other 
data available 

(A-6-1) 
laaa J. S. Egglestim 1932 D 19.7 D — - 4,935 -16.9 8-17-32 J - - H - H,W. 
lbba A. L. Murray 1968 C 105 6 105 0 4,916 -17 4-19-68 S 10 4-19-68 H 51 
ibbb M.J. Raslev 1970 C 94 6 93 P 80-87 4,906 +4 7-5-70 F 20 7-5-70 H.I.S -
2aab-l M. Fuller 1932 D 15.2 D - - 4,925 -9 8-18-32 J - - U - H.W 
2aab-2 Lloyd 1960 D 18 D - - 4 918 - — - 4 - H 50M B,C,H 
2dbd H. B. Stalling 1932 D 33.4 D - - 4,926 -25.9 8-18-32 - - U - H,W 
3abc W. F. Johnson 1967 C 187 4,6 187 6" 0-80 4.915 -28 6-20-<7 - 10 6-20-67 H -
3bab U. S. Forest Service 1961 H 75 8 75 P 53-75 5,120 0 7-5-61 - 70 7-5-61 H,I 50 
3dbc-l H. M. Gcrbcr 1963 C 120 6 120 0 4.970 -47 4-20-63 10 4-20-63 II -
3dbc-2 W. F. Johnson 1967 c 187 6,4 187 P 140-170 4.995 -28 6-20-67 - 10 6-20-67 H — 
lOaac Pineview Yalch Club 1951 c 155 6 155 P 70-101 4.945 -51 June, 51 - 30 June, 51. - -
lOaca G. Wood 1963 c 350 6 350 P 22-53 *>,S48 -12 6-4-63 - 30 6-4-63 H -
lOdac U. S. Forest Service 1963 11 172 8 169 P 114-169 4.940 -32 11-29-63 - - - H,I — 
lOdbc E. L. Rodford 1969 11 142 8 142 P 124-U2 4.942 -38 9-10-69 - 15 9-10-69 H -
tOdbd E. L. Rodford 1969 H 130 8 130 P 114-130 4,948 -30 9-19-69 - 20 9-19-69 H -
llaob H. R. Fuller 1968 c 151 6 151 0 4.918 47 5-10-68 — 10 5-10-68 H 51 Finish 
11bde 1 Realty Insurance Co. 1954 c 224 8 224 P 170-191 4,920 -69 11-8-54 - 75 11-8-54 - - do 
11 cab U. S. G. S. 1952 c 354 8 354 P 0-333 4,916 -79 12-11-52 - 250 12-11-52 0 - do.C 
llcba Ogden City Corp. 1969 c 237 20-18 237 20", 0-205 20" 205-230 18" 230-237 

4,895 -30 4-29-69 Test Well do 

lldcd Bureau of Recla. 1955 - 190 8 190 P 170-187 4,915 -70 10-29 55 - 180 10-29-55 - 48 do.C 
lldda-2 Ogden Pineview Yatch 1947 - 130 V/l 130 4,910 -J 8 - - - - - 60 -
12ccb O. G. Yeaton 1950 135 4 135 0 4,905 -8 5-15-50 6 5 5-15-50 11 - do 
12dcd A. Lancaster 1960 c 145 4 145 P 138-144 4,920 •42 10-21-60 - 8 10-21-60 H - do 
!3ccd Pineview Lodge & Resort 1960 — 500 10-8 500 P 400-500 4,925 0 4-6-60 - 175 4-6-60 - 56 do 
13dcc U. S. Forest Service 1961 H 133 8 133 P 110-133 4,921 -26 7-1-61 - 60 7-1-61 N 50 do 

00 
o 

I 

W"U N".: See appendix I for ce!iicriptin-n of wcU·numhcring system. 
Mr.th.-.d of construction: C, cable tool; D, d1lg; n, hyclr;J.ulk rotary; J,jetted. 
Casing: Finhh - O. open end; P, perforations; S. screen. 
Altitude above me.-n Ilea levcl: Altitudes interpolated from topographic maps. 
Watcr level: Levels reported by driller. 
Method of Uft: F, flows: 1. jet pUTTlP; S, !Oubmclsil,le pump; T, turbine pump. 
Yield: Flow t~tc of flowing weU or pumping rate of nonflowing weU, reported. 
Use of wateT: H. dmn~stic: I," in~ation; 0, w3t('r~leyel obscr .. alion; S, stock; U, unused. 
Temperature; Reportrd unle~s indicated by M, ntc:t:lured. 
Remark. and other data available: 8, b.cteriologic analy";, in tahle 17; C, chemical analysis in table 16; H, hydJograph of water Ic.els in fIgUre 11; 

\V, water-level memurcmenls in tnble 15. 1he wells are finished in water-table aquifer unless oUlerwlsc indicated. 

'--'-- '---' .--
Casing 'il 

W""":l 
Yield > 

.!! --;--~. 

c ; ] 
0 . ., c .... ,-.. ~ '" g .. 

" ~] S S o~ '0 S 
!l I: 

'" 11 ]E' ~ ~ " 0 fa g " ~ 0 k" ;j E !l e ..... .g o ~ " ..... " B i! 0 ..... -;-.a e 0 e '" 2~ Q, ~ e 8 '0 
00 " ..... '0 !9 ..... 

Well No. Owner or user -$~ " " '" -" 0 0 0 ..... 0 :a :§ ;§ " " 0 c. RemMks Bnd other 
~ :S "'~ 

E{i 
"'" 

::,t!! :! :S ~ ~ 1;1 E data ovailitble 
~ " " i53 ~~ .51 ~ 

D k Cl ~ ~ :l; 0 \0- .:a ,.: Q :;;, 

(A-6-\) 
laaa J. S. Eggleston I Q32 D 19.7 D 4,935 -16.9 8-17-32 J H H,W. 
Ibba A. L. Murray 1968 C 105 6 105 0 4,916 -17 4-\9-68 S 10 4-19-68 II 51 
Ibbb M. J. Rasley 1970 C 94 6 93 P HO-R7 4,906 +4 7-5-70 F 20 7-5-70 H,I,s 
2aal"1 M. Fuller 1932 D 15.2 D 4,925 -9 8-IR-32 J U H,W 
2aab-2 Lhyd 1960 0 18 D 4,91 B 4 H 50M ll,C,H,W 
2dbd H. 8. Stalling IQ32 0 33.4 0 .- 4,926 -25.9 8·18-32 IT H,W 
3abe W. F. lohnson 1967 C 187 4,6 187 6" O-Su 4.915 -23 6-20-6'1 10 6-20.{i7 H 
3ba!> l1. S. fllfcst Service 1961 H 75 8 75 P53-75 5,120 0 7-5·61 70 7·5-r11 H,[ 50 
3dbc-1 H. M. Gerber 1963 C 120 6 120 0 4.9'7(1 -47 4-20-6J 10 4-20-63 !l 
3dbc-2 W. F. Johnson 1967 C 187 6,4 187 P 140-170 4.995 -28 6·20-67 10 6-211-67 H 
10aae Pineview Yateh Club 1951 C 155 6 155 P70-tol 4.945 -51 Junr,51 30 JIlne,51 
lOaca G. Wood 1963 C 350 6 350 pnS3 ;.S48 ·12 64-63 30 64.{i3 H 
IOd.c U. S. Forest Service 1963 1\ 172 8 1~9 1'114-169 4,940 ·~1 1(-29-63 11,[ 
tOdoe E. L. Rodford 1969 H 142 8 142 P 124-P2 4.942 -38 9-LO.{i9 15 9-10-69 H 
IOdbd E. L. Rodhrd 1969 H 130 8 130 P 114-130 4,948 -30 9-19.{i9 20 9-19-69 H 
lI.eb l!. R. Fullrr 1968 C 151 6 151 0 4,918 47 5-10-6b lli 5-10-68 H 51 finished in artrsia.'1 aquifer 
llbJd Realty [nsuraUCi:: Co. 1954 C 224 8 224 P 170-191 .f,nO -69 11-8-.<4 75 1I·S-S4 do 
llcab U.S.G. S. 1952 C 354 8 354 P 0-333 4,YI6 -',9 12-11-52 250 12-11-51 0 d0,C 
\lch. O~d.n City Corp. 1969 C 237 20-18 237 20",0-205 4,s95 -30 4-29·69 - Te,t Woll do 

20" 205-230 
18" 210-231 

Ildcd Bureau of Recla. 1955 - 190 R 190 r 170-187 4,915 -70 10·29 55 180 10-29-55 48 do,C 
IIdda-2 Ogden Pineview Yaleh 1947 - 130 3Y> 130 4,910 -18 60 
12ecb O. G. Yeaton 1950 B5 4 135 0 4,905 -8 5-15-50 6.5 5-15-50 1I do 
12dcd A. Lancaster 1960 C 145 4 145 P 138-144 4,920 42 10·2HO 8 1O-2HO H do 
J 3eed Pineview Lodge & ReSOlI 1960 ., 500 10-8 500 l' 400-500 4,925 0 4.{i.{i0 175 4.{i.{i0 56 do 
13dce U. S. Fore,1 Service 1961 H 133 8 133 P 110-133 4,921 -26 7-Hl 60 7-Hl N 50 do 

I-' 
W 
0 
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Remarks and other 
data available 

24aba Valley Lake Corp. 1969 C 198 8 197 P 130-150 4,916 -29 7-17-69 S 100 7-17-69 H,I - do 
(A-6-2) 

5bab K. Jensen 1953 C 164 12 125 P 70-125 5,075 -24 9-12-53 J _ _ H _ 
5 bbc R. Glantz 1964 C 54 8 56 P 40-54 4,997 -30 12-15-64 J _ _ H 41M B,CJ4,W 
5bcc K.Jensen 1952 C 50 8 50 P 30-45 4,995 -20 10-16-52 J 25 10-16-52 II _ 

B,CJ4,W 
6bbb R. H. Hinckley 1965 C 228 8-6 227 P 181-227 4,940 -8 2-15-65 S 20 _ H,S _ H,W 
6dad C. L. Davey 1967 C 55 8 55 P 50-55 4.978 -15 1-17-67 _ _ II _ 

H,W 
6ddc U. S.G. S. - - 12 - - 4,962 _ . _ - - _ O _ H,W 
7aab-l F. Allen 1964 c 84 6 84 O 4,935 -38 8-2-64 - 10 8-2-64 H 51 

H,W 
7aab-2 J. Sl.ccn 1968 c 92 6 92 O 4,932 -21 7-30-68 S 8 7-30-68 H 51 B,C 
7aac 13. 0. Wilcox 1965 c 100 6 100 P 72-100 4,932 -11 7-8-65 _ 10 7-8-65 II 51 

B,C 
7.iba G. W. Downs 1956 c 78 8 78 P 60-75 4,925 -25 7-21-56 _ 10 7-21-56 II _ 
7bbb-l Kcisel Bldg. Ogden 1957 c 111 8 105 P 85-105 4,920 -45 12-30-57 s 20 12-30-57 _ 
7bbb-2 J. V. Stoker 1960 c 88 4 88 P 60-67 4.923 -28 7-27-60 s 4 7-27-60 H 51 
7bcc S. 1. Quist 1965 c 102 6 100 O 4,935 -18 10-26-65 s 6 10-26-65 H _ 
7dab E. W. Crezee 1962 c 63 4 63 O 4,93S -11 6-13-62 J 5 6-13-62 H 50 
7dbd E. J. Carroe 1968 c 84 6,4 84 4", 74-84 4,920 -39 6-28-68 _ 5 6-28-68 H 51 
8ddb Paul and Margret 1970 c 160 OO 160 P 100-150 4,963 -15 5-21-70 - 30 5-21-70 H _ 

Ann Smith 12caa Cosec and Co. 1970 c 30 6 30 O 5,115 -4 4-18-70 _ 10 4-18-70 H _ Replacement Well 
14bac Fartornal Order of Eagles 1958 c 70 6 70 O 5,112 — _ _ 20 7-14-58 H _ 

Replacement Well 
14bad-l A. K. Cross 1964 c 22 6 22 O 5,115 -5 4-12-64 _ 10 4-12-64 II 50 
14bad-2 T. F. Miller 1963 c 23 6 23 O 5,115 -8 3-27-63 _ 5 3-27-63 H 50 
14bad-3 D. Hutchins 1958 c 23 6 23 O 5,115 _ _ _ 20 7-17-58 11 _ 
14bad-4 D. F. Mori in 1961 c 21 6 21 O 5,115 -5 4-7-61 _ 5 4-7-61 H 42 
15baa L. Garner 1960 c 72 4 72 O 5,117 -32 8-11-60 - 5 8-11-60 H 51 
15bab H. W. Jacobs Co. 1957 c 61 4 61 _ 5,119 -31 8-6-57 _ 5 8-6-57 H 52 
15 bed L. Mumford 1950 c 56 6 56 P 47-56 5,032 -24 3-28-50 _ 5 3-28-50 H _ 
15cbb W. J. Poulter 1957 c 52 4 52 O 5,038 -20 6-21-57 J 6 6-21-57 11 52 
16 a bo C. Lund 1960 c 56 4 56 O 5,003 -26 8-3-60 - 5 8-3-60 11 52 Deepened 
1 Sabd L. Stoker 1959 c 54 4 54 P 21-54 5,005 -21 6-22-59 _ 5 6-22-59 H 52 

Deepened 
I6abd J. H. Noorlander 1964 c 81 6 5/8 81 P 40-75 5,005 -35 3-12-64 20 3-12-64 H _ 
16acc D. VV. Smuin 1965 c 62 6 62 O 5,012 -34 4-26-65 J 10 4-26-65 H 51 B,C,H,W 
16acd R. L. Thompson 1968 c 78 6 78 O 5,005 -17 7-12-68 _ 10 7-12-68 H 51 

B,C,H,W 
16ada Realty Insurance Co. 1954 H 242 12 236 P 84-170,196-236 5,020 -38 12-17-54 T 150 12-17-54 _ _ 
16bac F. Layton I960 c 58 4 58 O 4,992 -9 6-4 60 _ 5 6-4-60 H 52 
16bac N. W. Beckstead 1959 H 49 4 49 P749 4,990 -7 6-9-59 - 5 6 9-59 H.I.S 52 
16bad L. Malkos 1963 c 62 6 62 O 4,988 -17 10-25-63 S 9 10-25-63 H _ 
16bbc C. A. Clark 1960 c 54 4 54 P 25-54 4,982 -22 4-2-60 s 5 4-2-60 H,I 52 
16caa G. A. Donnelsen, Jr. 1970 c 91 6 91 O 5,005 -28 10-15-70 _ 10 10-15-70 H _ 
16cad B. Thomsen 1969 c 95 6 95 P 85-95 4,995 -11 5-11-69 s 35 5-11-69 H,1 _ 
16cba A. P. Haney 1970 ] 40 4 40 O 4,978 -12 4-6-70 s 25 4-6-70 H,S -

--. :=-1--
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i 

C--"sing U 
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Well No, Owner or user 0 f1.2 " " :c -a " v" -5 0 0. Rema.ks and olher ~ e"" 6.!1 " .. :a -S p.~ ,~ .5 0. ·u :5 'p ';; ';; ~ ~ e data avail.bll! ;;:: ~ il !.; :;: ,0-
~ ~ Q~ ... ..:0\ Q ~ Q ;;> 

24a"" VaHey Lake Corp. 1969 C 198 8 197 P 130·15(1 4,916 ·29 7-17-69 S 100 7·17-69 H,I do 

(A-6·2) 
5b.h K. Jensen 1953 C 164 12 125 P 70·125 5,075 ·24 9·12·53 J H 
5bbc R. Glantz 1964 C 54 6 56 r 40-54 4,997 ·30 12-1~·64 J H 41M B,C,H,W 
5bee K. Jensen 1952 C 50 8 50 P 30-45 4,995 ·20 10-16-52 J 25 10·16·52 H 
6bbb R. Il. Hinckley 1965 C 228 8~ 227 P 181·227 4,940 -8 2·15·6S S 20 H,S H,W 
6dad C. L. Davey 1967 C 55 8 55 P 50·55 4.978 ·15 1·17·67 H 
6ddc ll. S. G. S. 12 -- 4,962 0 H,W 
7a.b-1 r. Allen 1964 C 84 6 84 0 4,935 -38 8-2-64 to 8-2-64 H 51 
7.ab-2 J. Skeen 1968 C 92 6 92 0 4,n2 -21 7-30-68 8 7-30-68 II 51 B,C 
7aac lJ. O. Wilcox 1965 C 100 6 100 P 72-100 4.932 -ll 7-8-65 10 7-8-65 11 51 
7ab. G. W. Down, 1956 C n 8 78 P 60-75 4,925 -25 7-21-56 to 7-21-56 H 
7bb1>-1 Kei<c1 fIIdg. Ogden 1957 C III 8 105 P 85-105 4,920 -45 12·30-57 S 20 12-30-57 
7bbb-2 J. V. Sloker 1960 C 88 4 88 P 60-67 4.923 -28 7-27'{'0 S 4 7-27-60 H 51 
7bcc S.1. Quist 1965 C 102 6 100 0 4,935 ·18 10-26-{j5 S 6 10-26-65 H 
7d.b E. W. Crezee 1962 C 63 4 63 0 4,935 -11 6-13-62 J 5 6-13-62 11 50 
7rlbd E. J. Carroe 1968 C 84 6,4 84 4",74-84 4,920 -39 6-28-68 5 6-28-68 H 51 
8ddb Paul and M;ugret 1970 C 160 8 160 P 1~0-150 4,963 -15 5-21-70 30 5-21-70 H 

Ann Smilh 
12eaa Cosec and Co. 1970 C 30 6 30 0 5,115 -4 4-18-70 10 4-18-70 II Replacement Well 
14bae rart·,,,,.1 Order of Eagles 1958 C 70 6 70 0 5,112 20 7·14-58 H 
14bad·' A. K. Cros< 1964 C 22 6 22 0 5,115 ·5 4·12-64 to 4·12·64 II 50 
14bad-2 T. f. Miller 1963 C 23 6 23 0 5,1 IS -8 3·27-63 5 3-27·63 H 50 
14bad-3 D. Hutchin, 1~5g C 13 6 23 0 5,115 20 7-17·58 H 
14b.d-4 D. F. MOTlin 1961 C 11 6 21 0 5,115 ·5 4-7-61 5 4·7-61 H 42 
15ba. L. Garner 1960 C 72 4 72 0 5,117 ·32 8-11-60 5 8·11-60 H 51 
15b." H. W. Jacobs Co. 1957 C 61 4 61 - 5,119 .3/ 8-6·57 5 8-6·57 H 52 
15bcd L. Mumford 1950 C 56 6 56 P 47·56 5,032 ·24 3-28-50 5 3-28-50 H 
15cbb W. J. Poulter 1957 C 52 4 52 0 5,(138 ·20 6·21·57 6 6-21-57 H 52 
16lbc C. LllJld 1960 C 56 4 56 0 S,003 ·26 8-3·60 5 8·3-<50 II 52 Deepened 
16.bd L. Sioker 1959 C 54 4 S4 P 21·54 5,005 ·21 6-12·59 5 6-22-.~9 H 51 
16ahd J. H. i'ooorlander 1964 C 81 65/8 81 P 40·7~ 5,005 ·35 3-12-64 20 3-12-64 H 
16aec D. W. Smuin 1965 C 62 6 62 0 5,012 ·34 4·26-65 10 4·26-65 H 51 D,C,H,W 
16acd R. 1. Thompson 1968 C 78 6 78 0 5,005 ·17 7·12-{'8 10 7·12-68 H 51 
16.da Re"lty Insurance Co. 1954 H 242 12 236 P 84'170,196·236 5,D20 ·38 12·17·54 T 150 12·17·54 
16bae F. Layton 1960 C 58 4 58 0 4,992 ·9 6-460 5 6-4-60 H 52 
16bac N. W. Deek,tead 1959 H 49 4 49 P7-49 4,990 ·7 6·9·59 5 69·59 H,l,s 52 
16bad L. Malkos 1963 C 62 6 62 0 4,988 ·17 10·25-63 S 9 10-25-63 H 
16bbc C. A. Clark 1960 C 54 4 54 P 25·54 4,982 -22 4·2-60 S 5 4·2-60 H,I 52 
160aa G. A. Donnelsm, Jr. 1970 C 91 6 91 0 .~,O05 ·28 10-15·70 10 10·15·70 II 
16cad n. Thomsen 1969 C 95 6 95 P 85·95 4,995 -11 5·1I~9 S 35 5·11-69 H,' 
16cba A. P. Haney 1970 J 40 4 40 0 4,978 ·12 4-6·70 S 25 4~·70 H,S ... 

w ... 
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16cbb G. Smith 1970 C 40 4 40 O 4,982 J 25 1970 H H,W 
16cbd E. L. Brown 1954 C 53 4 53 P 47-53 4,987 -16 12-4-54 _ 10 124-54 _ _ 

H,W 
16daa-l W. J. Hart 1951 C 51 4 48 O 5,028 -32 7-29-51 J _ _ H,W 
16daa-2 R. Lindsey 1970 c 57 6 57 P 39-55 5,022 -13 5-27-70 S 20 5-27-70 H _ 

H,W 
16dad-l E. Royer 1960 c 54 4 54 O 5,028 -37 10-18-60 J 5 10-18-60 H 44 B.CJl.W 
16dad-2 M. Ford 1943 c 43 2% 43 P 10-43 5,010 -33 6-30-43 _ _ _ H 

B.CJl.W 
16dba C. Rasmussen 1969 c 79 6 79 O 5,007 -14 5-12-69 T 10 5-12-69 H _ 
16dba C. II. Shannon 1942 c 48 6 48 O 5,007 -37 1942 T _ _ _ 
J 6dbb L. Melly 1913 D 35 D 35 - 5,010 _ J 5 1913 H _ 
16dbc-2 E. L. Brown 1956 c 52 6 52 P 42-52 5,002 -22 8-7-56 J _ _ _ _ 
16dbc-l F. G. Brown 1942 _ 49 3 49 5,006 _ _ S _ _ _ _ 
16dbd D. E. King 1968 c 82 6 82 O 5.007 -26 8-20-68 10 8-20-68 H 50 
16ddd-l A. King 1960 c 67 4 67 O 5,025 -22 6-21-60 J 5 6-21-60 H 49 
16ddd-2 G.W. Prior 1961 c 53 4 53 0 5,023 -34 84-61 _ 5 84-61 H 42 
16ddd-3 R. Sparks 1962 c 53 4 53 0 5,022 -21 4-3-62 _ 5 4-3-62 H 44 
17aaa W. L. Stokes 1958 c 44 4 44 P9-44 4,971 -9 5-1-58 _. 5 5-1-58 H 50 
17aac R. E. Toyn 1958 c 42 6 42 P 37-12 4,972 -11 11-10-58 S _ _ H,I 

K _ H,W 
17bbc-l 0. K. Knight 1956 c 40 4 40 P 35-40 4,938 21b. 8-9-56 F 20 8-9-56 

H,I 
K H,W 

17bbd L. L. Fielding 1962 c 41 4 41 O 4,942 +1.5 5-1162 J 4 5-11-62 H,S 41 Artesian well 
17cac A. G. Mumford 1961 c 67 4 67 O 4,955 -8 6-16-61 _ 5 6-16-61 H 51 
17cbd C. H. Smith 1968 c 88 6 88 O 4,935 -9 9-6-68 S 10 9-6-68 H 50 
17cca M. F. Schade 1970 c 128 6 128 P 86-94 4.932 -37 5-6-70 s 25 5-6-70 H,S _ 
17dcb L. R. Felt 1963 c 65 6 65 0 4,932 -1 4-15-63 _ 10 4-15-63 H 50 
17dda C. II. Holmes 1963 c 64 6 64 O 4.970 -9 3-8-63 s 5 3-8-63 H 50 
17ddd-l B. Allen 1963 c 50 6 50 O 4,965 -3 5-28-63 _ 10 5-28-63 H 50 
17ddd-2 G.H.Pope 1962 c 52 4 52 O 4,963 +1 54-62 - 4 54-62 SJ^ 52 Abandoned 
18anb J. A. McKay 1968 II 120 6 97 P 87-97 4,917 -1 8-2-68 s 5 8-2-6S H,I 39 
18aba T. McKay 1932 D 19.6 D - - 4,931 -14.3 8-17-32 _ _ H,I _ H,W 
!8bab J. M. Peterson 1955 c 155 8 155 P 105-115,125-155 4.924 .- _ _ 60 10-29-55 H 50 Not used, C.H.W 
18bad A. A. Berlin 1961 D 20 24 - 4,924 -9 8-23-61 J 60 8-23-61 I H,W 
18dad R. W. Grcdille 1969 C 94 6 94 0 4,938 -18 4-25-69 s 10 4-25-69 H 51 

H,W 
18dbb L. B: linker 1932 D 19.7 D - - 4,934 -16.9 8-17-32 _ _ H _ H.W 
18dda D. D. Smith 1966 C 85 6 85 O 4,935 -13 7-15-66 _ m 7-15-66 H 51 

H.W 
J9aac D. K. Low 1962 C 85 4 85 0 4.91.5 -49 5-25-62 _ 5 5-25-62 H 50 
19abb U. S. Forest Service 1961 II 69 8 51 P 26-51 4,912 -1 74-61 - 60 74-61 N 50 
19bca R. C. Johnson 1967 c 85 6 85 P 80-85 4,938 +10 9-10 67 J 15 9-10-67 H,S _ Artesian well 
19bda-i R. J. Penton 1960 c 71 4 71 O 4,958 -49 9-20-60 _ 4 9-20-60 H4 51 
19bda-2 U. C. Bowen 1964 c 75 4 75 O 4,960 -4 7-664 _ 5 7-6-64 H 51 
19bdb C. L. Peterson 1961 c 90 4 90 0 4,970 -50 9-1-61 _ 5 9-1-61 H,I 48 
20baa Froerer Corp. 1965 c 84 6 84 0 4,960 -12 8-20-65 _ 10 8-20-65 H,S _ 
20bab M. G. Froerer 1969 c 86 6 86 0 4,962 -4 5-2-69 _ 10 5-2-69 H _ 
21 aba Marshall Issacson 1970 c 107 6 107 P 96-104 5,002 -37 6-30-70 s 15 7-1-70 I _ 
21ada T. Fuller 1942 c 36 4 36 O 5,005 -36 9-2942 T - - H - i—> 
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16cbb G. SmiU, 1970 C 40 4 40 0 4,982 ~5 1970 H H,W 
16cbd E. L. Drown 1954 C 53 4 53 P 47-53 4,987 ·16 124-54 10 124·54 
16,I.a-1 W.J. Hart 1951 C 51 4 48 0 5,028 ·32 7·29·51 J H,W 
16daa-2 R. Lindsey 1970 C 57 6 57 P 39-55 5,(122 -13 5-27-70 S 20 5-27-70 H 
16d,o-1 E. Royer 1960 C 54 4 54 0 5,028 -37 10-18-60 J 5 10-18-<>0 H 44 iJ,CJI,W 
16dad-2 M. Ford 1943 C 43 211: 43 P 10-43 5mO -33 6-30-43 H 
16dba C. Rasmus-~ell 1969 C 79 6 79 0 5,007 -14 5-12-69 T 10 5-12-69 H 
161lba C. II. Shannon 1942 C 48 6 48 0 5,007 -3? 1942 T 
16dbb L. Melly 1913 D 35 D 35 - 5,0\0 J 1913 H 
16dbc-2 E. L. Jlrown 1956 C 52 6 52 P 42-52 5,002 -22 8-7-56 J 
16<11>0-1 F. G. Grown 1942 - 49 3 49 - 5,006 S 
16dbd D.E. King 1968 C 82 6 82 0 5,007 -26 8-20-68 10 8-20.f)8 II 50 
16ddd-1 A. King 19G0 C 67 4 67 0 5,02~ -22 6-21-60 5 6-21-60 H 49 
16ddd-2 G. W. Prior 1961 C 53 -I 53 0 5,023 -34 8-4-6 i 5 8-4-6 I H 42 
16ddd-3 R. Spark' 1962 C 53 4 53 0 5,022 -21 4-3-62 5 4-3-<>2 H 44 
17". W. L. Sioke, 1958 C 4~ 4 44 P9-44 4,971 -9 5-1·58 5 5-1·58 H 50 
J 7aac R. E. Toyn 1958 C 42 6 42 P ]742 4,972 -11 11-10·58 S H,I H,W 
17bbc·J O. K. Knight J9S~ C 40 4 40 P 35·40 4,938 21b. 8·9·56 F 20 8-9-56 Ii 
17bbd l. L. F ,clding 1962 C 41 4 41 0 4,942 +1.5 5-11 61 J 4 5·1Hi2 H,S 41 Arte,ian well 
17eac A. G. Mumford 1961 C ~7 4 67 0 4,955 -8 6-16-61 5 6·16·61 II 51 
17ebd C. II. Smith 1968 C 88 6 88 0 4,935 -9 9-6-68 S 10 9-6-68 H 50 
17cca M. F. Seh.rle 1970 C 128 6 128 P 86-94 4.93~ -37 5-6-70 S 25 5-6-70 H,S 
17dcb L. R. Felt 1963 C 65 6 65 0 4,932 -I 4-15-63 10 4-15-63 H 50 
17dda C. II. Holmes 1963 C 64 6 64 0 4,970 -9 3-8-63 S 5 3-8·63 H 50 
17ddd·1 B. Allen 196.1 C 50 6 50 0 4,965 -3 5-28-63 10 5-28-63 II 50 
17ddd-2 G. H. Pnpt' 1962 C 52 4 52 0 4,963 +I 54·62 4 5-4-62 S,H,I 52 Ab.ndoned 
18aob J. A. i'l'lcK3Y 1%8 H 120 6 97 P 87-97 4,917 -I R ·2-68 S 5 8·2-68 H,I 39 
18"0' T. McKay 1932 D 19.6 D - 4,93\ -14.3 8-17-32 H,I H,W 
18b,b J. M. Pdt"fSon 1955 C 155 R 155 P 105-115, 125-155 4.924 60 10-29-55 H 50 N~t used, C,H,W 
18bad A. A. Berlin 1961 D 20 24 4:914 ·9 8-23-61 J 60 8-23-61 I H,W 
18d.,d R. W. Grcdille 1969 C 94 6 94 0 4,936 -18 4-25·69 S 10 4-25-69 II 51 
18dbb L. Bnmker 1932 D 19.7 D - 4,934 -16.9 8-17-32 H H,W 
18dda D. D. Smith 196h C 85 b 85 0 4,935 -13 7-15-66 10 H5-{,6 H 51 
19 .. c IJ.K.Low 1962 C 85 4 85 0 4,91.5 -49 5-25-<>2 5 :5-25-62 H SO 
19abb U. S. Forest Service 191\1 II 69 8 51 P 26-51 4,~11 -I 74-61 60 74-61 N 50 
19bca R. C. lohnson 1967 C 85 G 85 P 80-85 4,938 +10 9-11'·67 15 9-10-67 1I,s Artesian well 
19bd.-l R. J. Penton 1960 C 71 4 71 0 4,958 -49 9-20-6U 4 9-20-60 11,1 51 
19bda-2 U. C. Bowen 1964 C 7:5 4 75 0 4,960 -4 H64 5 7-6-64 H 51 
19bdb C. L. Peterson 1961 C 90 4 90 0 4,970 -50 9-1-61 5 9·1-61 II,! 48 
2000. Froerer Corp. 1965 C 84 6 84 0 4,960 -12 8-20-65 10 8-20-65 H.S 
20bab M. G. Froer.r 1969 C 86 6 86 0 4,962 -4 5-2-69 10 5·2-69 H 
2laba Marshall IssaclOn 1970 C 107 6 107 P 96-104 5,002 -37 6-30-70 S 15 7-1-70 I 
2lada T. FuUer 1942 C 36 4 36 0 5,005 -36 9-29-42 T H 
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2 lade R. Birch 1942 C 37 4 37 O 5,004 -24 9-2642 T H 
21bbb S. C. Wsngsgard 1956 C 81 6 5/8 81 P 72-81 5.001 -15 12-10-56 J 25 12-10-56 H 41M B.C 
21bca A. Patterson Jr. 1965 c 76 6 76 U-76 5,003 -8 64-65 S 10 64-65 H 51 
21cba-l A. J. Shupe 1957 c 30 4 30 O 5,004 -9 9-2942 - - - - -
21 ebb G. Messerly 1970 c 105 6-4 105 P 38-110 5,003 -12 5-28-70 T 10 5-28-70 H - C,H,W 
21cbd L. G. Merill 1963 c 44 6 44 O 4.986 -9 9-24-63 J 9 9-24-63 H 51 
28aad J. C. Jones 1962 c 92 6 92 P 40-87 5,022 40 9-11-62 S 10 9-11-62 H -
28aba E. S. Price 1970 c 118 6 117 P 96-115 5,025 - - S 15 7-27-70 H - Replacement Well 

(A-7-1) 
6ccb L. S. Pierce 1962 c 33 6 33 O 5.372 -9 10-6-62 — 5 10-6-62 H 50 7abc Valley Reliab. and 1970 c 47 6 47 O 5,200 -8 9-3-70 15 9-3-70 H -

Recreation Co. 
7dda W. D. Brown 1964 c 50 8 50 P 38-50 5,210 -30 9-5-64 J 5 9-5-64 H 50 • 
7ddb C. F. Blake 1965 c 70 6 70 P 52-67 5,242 -25 2-1-65 - 15 2-1-65 H -
7ddd P. H. M«ycr 1970 c 59 6 59 O 5,210 -34 8-20-70 ~ 10 8-20-70 H -
8cbb W. Pendleton 1967 c 135 14,10 120 P 57-117 5,244 45 7-25-67 J - - H,I -
8cbd D. K. Roberts 1961 c 20 6 20 O 5,236 - - J - - - -
8ccb E. L. Warren 1964 c 71 8 71 O 5,203 -35 10-29-64 J - - S - H,W 
17bbd R. F. Mackay 1969 c 82 6 82 O 5,202 43 8-6-69 s 10 8-6-69 H 
17bca D. S. Tanner 1965 c 85 6 85 O 5,178 -31 6-10-65 - 9 6-10-65 H -
17cac-l K.Jordan 1963 H 92 4 92 P 81-92 5,162 -67 5-17-63 - - - H -
17cac-2 M. G. Jones 1963 H 204 6 204 P 187-202 5.160 -67 12-18-63 - 35 12-18-63 H 58 
17cbb N. E. Wadsworth 1964 Q 75 6 75 5,168 49 8-27-64 - 10 8-27-64 H 50 
18ada R. M. Richins 1969 c 83 6 80 P 80-83 5,202 - - GO 15 1969 SJI.I - • 
18adc W. Bailey 1958 c 132 6 5/8 132 P 88-91,122-132 5.275 -80 9-15-58 15 9-15-58 H -
18add E. L. Hadley 1970 c 122 6 122 P 102-118 5,205 -68 7-10-70 GO 25 7-10-70 H,I -
18dba W. L. Bailey 1963 c 152 6 150 P 60-150 5.278 -35 6-10-63 — 10 6-10-63 H -
19aad G. B. Handy 1962 H 90 6 90 P 27-90 5,158 +5 7-12-62 J 10 7-12-62 H,I,S - Artesian weli 
20aaa-l L. L. Braithwaite 1969 c 75 6 105 O 5.027 -13 7-9-69 J 8 7-9-69 H - H.W 
20aaa-2 D. Tuck 1969 c 76 6 76 - 5,J10 -39 6-13-69 s 7 6-13-69 H 43M b,C,H,W 
20aad-3 J.W. McFarland 1970 c 71 6 71 0 5,074 -29 11-6-70 - 10 11-6-70 H -
20aad-l R. Rasmussen 1969 c 87 6 87 o 5,080 -47 8-29-69 - 10 8-29-69 H - H,W 
20aad-2 R. J. Jones 1965 c 105 6 105 P 63-92 5,102 -15 8-10-65 J 25 8-10-65 H -
21bbb B. F. Eucitscn 1970 c 92 6 92 P 85-92 5,078 -8 6-26 70 - 10 6-26-70 H -
21 bbc R. L. Warren 1969 c 81 6 81 0 5,062 -18 7-18-69 - 8 7-18-69 H - H.W 
22ccc J. D. Aplegarth 1963 H 140 4 140 P 70-100,120-130 5,080 -40 6-25-63 - 2 6-25-63 H — 
22ccd 11 Haldcrnan 1954 C 45 4 45 O 5,088 -19 11-22-54 J 10 11-22-54 H 50M B,C 
27baa S. Hayes 1963 H 395 4-3 395 P 180-395 5,080 -40 7-3-63 - - - H -
28dac J. C. Lewis 1962 C 75 4 75 O 4,987 -39 9-10-62 S 5 9-10-62 H 50 
28bad Larry King 1970 C 280 OS 280 P 2S5-275 5,020 42 9-15-70 s 15 9-15-70 H,I,S 
28dbb B. K. Storey 1970 C 89 6 89 O 5,002 -24 9-25-70 - 10 9-25-70 H -
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21 ade R. Birch 1942 C 37 4 37 0 5,004 -24 9-26-42 T H 
21bbb S_ C. Wangsrard 1956 C 81 65/8 81 P 72-81 5.001 -IS 12-10-56 J 25 12-10-56 H 41M B,C 
21bea A. Patterson Ir_ 1965 C 76 6 16 U-76 5,003 -8 6-4-65 S 10 6-4-65 H 51 
2lcba-1 A. J. Shupe 1957 C 30 4 30 0 5,004 -9 9-29-42 
21ebb G. Messerly 1970 C 105 6-4 IO~ P 38-110 ~.OO3 -12 5-26-70 T 10 5-28-70 H C,H,W 
21cbd L. G. Merill 1963 C 44 6 44 0 4.986 -9 9-24-63 I 9 9-24-63 H 51 
28aad I. C. Jonc, 1962 C 92 6 92 P40-87 5,O21 -40 9-11-62 S 10 9-11-62 H 
28,b. E. S. Price 1970 C 118 6 111 P 96-115 5.025 S IS 7-27-70 H Replacement Wen 

(A-7-1) 
6ecb L S. Pierce 1962 C 33 6 33 0 5_372 -9 10-6-62 5 10-6-62 H 50 
7abc V.Uc}, Rehab. and 1970 C 47 6 47 0 5,200 -8 9-HO 15 9-3-70 H 

Recreation Co. 
7dda W. n. Oro.n 1964 C 50 H 50 P 38-50 5,210 -30 9-5-64 5 9-5-64 H 50'. 
7ddb C. F. make 1965 C 70 6 70 P 52-67 5.242 -25 2-1-65 IS 2-1-65 H 
7ddd P. H. M-vcr 1970 C 59 6 59 0 5,210 -34 8-20-70 10 8-20-70 H 
8cbb W. Pl'm1ktpn 1967 C 135 /4,10 120 P 57-117 5,244 -45 7-25-67 J H.I 
Scbd D. K. Rouerl, 1961 C 20 6 20 0 5,236 J 
8ecb E. L. Warren 1964 C 71 8 71 0 5.203 -35 10-29-64 I S H,W 
17bbd R. F. Mackay 1969 C 82 6 82 0 5.202 -43 8-6-69 S 10 8-6-69 H 
17bea D. S. Tanner 1965 C 85 6 85 0 5,178 -31 6-10-65 9 6-10-65 H 
17eac-1 K, Jordan 1963 H 92 4 92 P 81-92 5,162 -67 5-17-63 H 
17e3e-2 M. G. Jones 19&3 H 2M 6 204 P 1S7-202 5,160 -67 /2-18-63 35 12-18-63 H 58 
17ebb N. E. Wadsworth 1964 C 75 6 75 5,168 -49 8-27-64 10 8-27-64 H 50 
18ada R_ M. Richins 1969 C 83 6 80 P 80·113 5,202 S 15 1969 S,H,I 
18ade W. Bailry 1958 C 132 65/8 132 P 88-91,122-132 5.275 -80 9-15-58 IS 9-15-58 II 
18aod E. L. lIadky 1970 C 122 6 122 P I02-IIH 5.205 -68 7-10-70 S 25 7-[0-70 H,I 
I~dba W. L. Oailoy 1963 C 152 6 150 P 60-150 5.278 -35 6-10-63 10 6-11}-63 H 
19.ad G. Il. Handy 1962 H 90 6 90 P 27-90 5,158 +5 7-;2-62 I 10 7-1H2 H,I,S AI te.l)ian well 
20aaa-l l. L. Br(ljthwaite 1969 C 75 6 105 0 5.02'1 ·n 7-9-59 J 8 7-9-69 If H.W 
2(\"".-2 D. Tuck 1969 C 76 6 76 - 5,1 \0 -39 6-\3-69 S 7 6-13-69 H 43M h,C,H,W 
20aad-3 J. W. McFarland 1970 C 71 6 71 0 5,074 -29 11-6-70 10 11-6-70 H 
20a.d·1 R. Ra..<\mtHiscn 1969 C 87 6 87 0- 5,080 -47 8-29-6Q 10 8-29{;9 (-I H,W 
20aad-2 R. 1. Jonos 1965 C 105 6 105 P 63-92 5,102 -45 8-IO{;~ 25 8-10-65 If 
21bbb B. r. EU':'t t!'cn 1970 C 92 6 92 P 85-92 5,078 -8 6-2670 10 6-26-7() H 
21bbe R. L. Warren 1969 C 81 6 81 0 5,062 -18 7-18-69 8 7-18-69 11 H,W 
22ccc I. D. Aple!!"rth 1963 H 140 4 140 P 70-100, 120-130 5,080 -40 6-25-63 6-25-63 H 
22eed H. Haldeman 1954 C 45 4 45 0 5,088 -19 1I-22-H 10 11-22-54 II 50M B,c 
270aa S. Hayes 1963 H 395 4-3 395 P ltiO-395 5,080 -40 7-3-63 H 
28doe J. C. Lewis 1962 C 75 4 75 0 4,987 -39 9-10-62 S 5 9-10-62 H 50 
28bad Larry King 1970 C 280 6 280 P 255-275 5,020 42 9-15-70 S I~ 9-15-70 H,I,S 
28dbb B. K. Slorey 1970 C 89 6 89 0 5,002 -24 9-25-70 10 9-25-70 H 
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Remarks and ether 
data available 

28dda A. B. Malan 1957 75 4 75 O 4,982 -26 7-23-57 S 20 7-23-57 H 
29ada H. L. Storey 1964 C 80 6 80 O 5,074 6-13-64 S 5 6-13-64 H 51 B,C 
29abd E. N. Storey 1963 C 82 6 82 o 5,088 -18 8-8-63 S 10 8-8-63 S,H 51 
29baa-l R. C.Shaw 1949 c 65 6 65 0 5,122 -22 11-28-49 — 30 11-2849 H -
29baa-2 L. J. Chard 1962 H 105 4 105 P 65-105 5,135 -38 9-3-62 J 15 9-3-62 H3 _ 
29cad G. P. Henderson 1962 II 126 4 126 P 63-126 5,334 -36 11-5-62 _ 20 11-5-62 H,S -
32dba Arthur Christiansen 1966 C 193 10 193 P 50-170 5,610 - _ _ 150 12-31-66 H _ 
32dcd Arthur Christiansen 1963 C 264 12 264 P 40-255 5,980 - - _ 200 7-20-63 H 45 
34aba R. G. Jordon 1965 C 118 6 118 P 100-117 4,970 -15 3-10-65 _ 25 3-10-65 H _ 

' 34bba R. Clark 1949 C 75 6 75 P 65-75 4,983 -35 7-13-69 J _ - _ 43M B,C 
35cdd C. Fuller 1932 D 19.7 D - - 4,930 -12.5 818-32 - _ _ H _ H,W 
36bdd Bar. B. Co. 1949 - 95 6 95 P 65-95 4.945 •45 7-549 T 20 - H -
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VITA 

N a m e 

B i r t h p l a c e 

B i r t h d a t e 

E l e m e n t a r y S c h o o l 

C o l l e g e 

U n i v e r s i t y 

D e g r e e s 

P r o f e s s i o n a l O r g a n i z a t i o n s 

P r o f e s s i o n a l P o s i t i o n 

V e d a t D o y u r a n 

A y d i n , T u r k e y 

28 F e b r u a r y 1 9 4 3 

C u m h u r i y e t U k o k u l u 
A y d i n , T u r k e y 

A y d i n L i s e s i 
A y d i n , T u r k e y 
1 9 5 5 - 1 9 6 1 

M i d d l e E a s t T e c h n i c a l U n i v e r s i t y 
(METU) 
A n k a r a , T u r k e y 
1 9 6 1 - 1 9 6 5 

B . S . , METU 
A n k a r a , T u r k e y , 1965 
M . S . , METU 
A n k a r a , T u r k e y , 1 9 6 7 

A m e r i c a n I n s t i t u t e of M i n i n g , M e t a l 
l u r g i c a l , a n d P e t r o l e u m E n g i n e e r s 

T e a c h i n g A s s i s t a n t i n G e o l o g i c a l 
E n g i n e e r i n g 
M E T U , 1 9 6 5 - 1 9 6 8 

VITA 

Name 

Birthplace 

Birthdate 

El ementary School 

College 

University 

Degrees 

Professional Organizations 

Professional Position 

Vedat Doyuran 

Aydin, Turkey 

28 February 1943 

Cumhuriyet Ilkokulu 
Aydin , Turkey 

Aydin Lisesi 
Aydin I Turkey 
1955 - 1961 

Midd le East Technical University 
(METU) 
Ankara, Turkey 
1961-1965 

B.S., METU 
Ankara , Turkey, 1965 
M . S . , METU 
Ankara, Turkey, 1967 

American Institute of Mining I Metal 
lurgical, and Petroleum Engineers 

Teaching Assis tant in Geological 
Engineering 
METU, 1965-1968 


