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4.5.1	 Geography	of	the	Lake	Havasu	Basin

The Lake Havasu Basin, located in the southwestern part of the planning area, is the second 
smallest basin at 252 square miles.  Geographic features and principal communities are shown 
on Figure 4.5-1.  The basin is characterized by a valley adjacent to the Colorado River and Lake 
Havasu, which form the western boundary of the basin, and by lower elevation mountains along 
the north and eastern basin boundary. Vegetation types include lower Colorado River desertscrub 
and tamarisk and marsh vegetation along sections of the Colorado River.

•	 Principal geographic features shown on Figure 4.5-1 are:
o	 The large community of Lake Havasu City
o	 Chemehuevi Valley running parallel to the Colorado River and Lake Havasu 
o	 Standard Wash running north to south in the eastern part of the basin
o	 The Mohave Mountains along the northeastern basin boundary with the highest 

point in the basin, Crossman Peak at 5,100 feet
o	 The lowest point in the basin is approximately 470 feet at the Colorado River

•	 Not well shown on Figure 4.5-1 are the Bill Williams Mountains on the southeastern basin 
boundary and the Aubrey Hills, between the Colorado River and Highway 95 south of Lake 
Havasu City
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4.5.2	 Land	Ownership	in	the	Lake	Havasu	Basin

Land ownership, including the percentage of ownership by category, for the Lake Havasu Basin is 
shown in Figure 4.5-2.  The principal feature of land ownership in this basin is the large percentage 
of U.S. Bureau of Land Management lands.  A description of land ownership data sources and 
methods is found in Volume 1, Section 1.3.8.  Land ownership categories are discussed below in 
the order of percentage from largest to smallest in the basin.

U.S. Bureau of Land Management (BLM)
•	 59.7% of the land is federally owned and managed by the Lake Havasu Field Office of the 

Bureau of Land Management.
•	 BLM lands in this basin are primarily contiguous and located throughout the basin. 
•	 This basin contains the largest percentage of BLM lands in the planning area.
•	 Primary land uses are recreation and grazing. 

Private
•	 15.3% of the land is private.
•	 The majority of the private land is contiguous and located around Lake Havasu City.  
•	 Primary land uses are domestic and commercial. 

State Trust Land
•	 14.7% of the land in this basin is held in trust for the public schools and the Miner’s 

Hospital under the State Trust Land system.
•	 Most state lands are surrounding Lake Havasu City.  One portion of state land is located on 

an island created by the Bridgewater Channel in T13N, R20W.
•	 Primary land uses are recreation and grazing.

Wildlife Refuge
•	 8.7% of the land is federally owned and managed by the U.S. Fish and Wildlife Service. 
•	 All wildlife refuge lands are part of the Havasu National Wildlife Refuge located in the 

northwestern portion of the basin.
•	 Primary land uses are wildlife conservation and recreation.

Other (Game and Fish, County and Bureau of Reclamation Lands)
•	 1.6% of the land is under ownership of Arizona State Parks.
•	 The portion of Arizona State Park land in T13N, R20W is Windsor Beach State Park and 

the larger portion of land along the southwestern basin boundary is Cattail Cove State 
Park.

•	 Primary land use is recreation.
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4.5.3	Climate	of	the	Lake	Havasu	Basin

Climate data from NOAA/NWS Co-op Network stations are complied in Table 4.5-1 and the 
location is shown on Figure 4.5-3.  Figure 4.5-3 also shows precipitation data from the Spatial 
Climate Analysis Service (SCAS) at Oregon State University. The Lake Havasu Basin does not 
contain Evaporation Pan, AZMET and SNOTEL/Snowcourse stations.  A description of the climate 
data sources and methods is found in Volume 1, Section 1.3.3.

NOAA/NWS Co-op Network
•	 Refer to Table 4.5-1A
•	 There are two NOAA/NWS Co-op network climate stations in the basin, Lake Havasu and 

Lake Havasu City.
•	 Of the two stations, data from different periods of record may be used as shown.  The 

variety of periods may be due to discontinued measurements, date of installation or other 
availability issues.

•	 The stations are located at 480 feet and 500 feet.
•	 Maximum average temperatures are 96.6°F at Lake Havasu and 98.5°F at Lake Havasu 

City.
•	 Minimum average temperatures are 52.9°F at Lake Havasu and 54.5°F at Lake Havasu 

City.
•	 Station precipitation varies between the two stations with annual average precipitation of 

2.90 inches at Lake Havasu City and 4.82 inches at Lake Havasu.  
•	 Both stations report highest seasonal rainfall in the winter season (January - March), 

however, the Lake Havasu station reports relatively high precipitation in the summer season 
(July-September) as well.

•	 The driest season for both stations is spring (April – June).

SCAS Precipitation Data
•	 See Figure 4.5-3
•	 Additional precipitation data shows average annual rainfall as high as 12 inches in the 

Mohave Mountains along the eastern basin boundary and as low as four inches along the 
boundary with California. 

•	 In general, precipitation increases as altitude increases in this basin.  This basin is one of 
three basins in the planning area with a range of eight inches between areas of highest and 
lowest average annual precipitation, the lowest in the planning area.
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Table	4.5-1	Climate	Data	for	the	Lake	Havasu	Basin
A.NOAA/NWS	Co-op	Network:

Max/Month Min/Month Winter Spring Summer Fall Annual

Lake	Havasu 480 1967-19911 96.6/Jul 52.9/Jan 1.65 0.39 1.59 1.19 4.82

Lake	Havasu	City 500 1991-20041 98.5/Jul 54.5/Dec 1.45 0.16 0.68 0.60 2.90
Source:	WRCC,	2003.

Notes:
1Average	temperature	for	period	of	record	shown;	average	precipitation	from	1971-2000

B.	Evaporation	Pan:

Station	Name Elevation	(in	
feet)

Period	of	
Record	Used	for	

Averages

Avg.	Annual	Evap
(in	inches)

Source:	WRCC,	2003.

C.	AZMET:	

Station	Name Elevation	(in	
feet)

Period	of	
Record

Source: Arizona	Meteorological	Network,	2005

D.	SNOTEL/Snowcourse:	

Jan Feb March April May June

Source:	Natural	Resources	Conservation	Service,	2005

None

None

Average	Annual	Reference	Evaportranspiration,	in	inches	
(number of years to calculate averages )

None

Station	Name Elevation	(in	
feet)

Period	of	
Record	Used	for	

Averages

Average	Snowpack,	at	Beginning	of	the	Month,	as	Inches	Snow	Water	Content
(Number of measurements to calculate average)

Average	Total	Precipitation	(in	inches)
Station	Name Elevation	(in	

feet)

Period	of	
Record	Used	for	

Averages

Average	Temperature	Range	(in	F)
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4.5.4	Surface	Water	Conditions	in	the	Lake	Havasu	Basin

This basin does not contain streamflow data.  Flood ALERT equipment in the basin is shown in 
Table 4.5-3.  Reservoir and stockpond data, including maximum storage or maximum surface area, 
are shown in Table 4.5-4.   The location of large reservoirs and flood ALERT gages are shown on 
Figure 4.5-4.  There are no runoff contours in this basin.  A description of stream data sources and 
methods is found in Volume 1, Section 1.3.16.  A description of reservoir data sources and methods 
is found in Volume 1, Section 1.3.11.  A description of stockpond data sources and methods is 
found in Volume 1, Section 1.3.15.

Flood ALERT Equipment
•	 Refer to Table 4.5-3.
•	 As of October 2005 there were four stations in the basin. 
•	 Of the four stations one is a weather station, one is a repeater/precipitation station and two 

are precipitation/stage stations. 

Reservoirs and Stockponds
•	 Refer to Table 4.5-4.
•	 The basin contains one large reservoir, Havasu, with a maximum capacity of 651,000 

acre-feet.  Lake Havasu is created by Parker Dam and is operated for hydroelectric power 
generation, irrigation and water supply. 

•	 There are no other reservoirs or stockponds in this basin.
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A.	Large	Reservoirs	(500	acre-feet	capacity	and	greater)

MAP
KEY

RESERVOIR/LAKE	NAME	
(Name	of	dam,	if	different) OWNER/OPERATOR MAXIMUM

STORAGE	(AF) USE1 JURISDICTION

None Havasu	(Parker	Dam)2 Bureau	of	Reclamation 651,0003 H,I,S Federal

Sources: US	Army	Corps	of	Engineers	2005,	BOR	2006

B.	Other	Large	Reservoirs	(50	acre	surface	area	or	greater)4

MAP
KEY

RESERVOIR/LAKE	NAME	
(Name	of	dam,	if	different) OWNER/OPERATOR

MAXIMUM
SURFACE

AREA	(acres)
USE JURISDICTION

C.	Small	Reservoirs	(greater	than	15	acre-feet	and	less	than	500	acre-feet	capacity)
Total	number:	0
Total	maximum	storage:	0	acre-feet

D.	Other	Small	Reservoirs	(between	5	and	50	acres	surface	area)2

Total	number:	0
Total	surface	area:	0	acres

E.	Stockponds	(up	to	15	acre-feet	capacity)
Total	number:	0	(from	water	right	filings)

Notes:
1H=hydroelectric;	I=irrigation;	S=water	supply	
2Dam	is	located	in	Parker	Basin	but	lake	storage	is	in	Lake	Havasu	and	Sacramento	Valley	Basins
3 Includes	28,600	acre-feet	of	dead	storage
4 Capacity	data	not	available	to	ADWR

None	identified	by	ADWR	at	this	time

Table	4.5-4		Reservoirs	and	Stockponds	in	the	Lake	Havasu	Basin
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4.5.5	 Perennial/Intermittent	Streams	and	Major	Springs	in	the	Lake	Havasu	Basin

The total number of springs in the basin is shown on Table 4.5-5.  There are no major or minor 
springs in this basin.  The locations of perennial and intermittent streams are shown on Figure 
4.5-5. A description of data sources and methods for intermittent and perennial reaches is found in 
Volume 1, 1.3.16.  A description of spring data sources and methods is found in Volume 1, Section 
1.3.14.

•	 There is one perennial stream, the Colorado River, located along the western basin 
boundary.

•	 There are no major or minor springs in the basin.
•	 There are three springs with discharges less than one gpm identified by the USGS in this 

basin. 
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A.	Major	Springs	(10	gpm	or	greater):

Latitude Longitude

B.	Minor	Springs	(1	to	10	gpm):

Latitude Longitude

C.	Total	number	of	springs,	regardless	of	discharge,	identified	by	USGS	
(see	ALRIS,	2005	and	USGS,	2006): 3

Table	4.5-5			Springs	in	the	Lake	Havasu	Basin

Map
Key Name

Location Discharge
(in	gpm)

Date	Discharge	
Measured

Discharge
(in	gpm)

Date	Discharge	
Measured

None	identified	by	ADWR	at	this	time

None	identified	by	ADWR	at	this	time

Name
Location
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4.5.6	 Groundwater	Conditions	of	the	Lake	Havasu	Basin

Major aquifers, well yields, estimated natural recharge, estimated water in storage, number of 
index wells and date of last water-level sweep are shown in Table 4.5-6.  Figure 4.5-6 shows 
aquifer flow direction and water-level change between 1990-1991 and 2003-2004.  Figure 4.5-7 
contains hydrographs for selected wells shown on Figure 4.5-6.  Figure 4.5-8 shows well yields 
in three yield categories.  A description of aquifer data sources and methods is found in Volume 1, 
Section 1.3.2.  A description of well data sources and methods, including water-level changes and 
well yields, is found in Volume 1, Section 1.3.19.

Major Aquifers
•	 Refer to Table 4.5-6 and Figure 4.5-6.
•	 The major aquifer in this basin is basin fill. 
•	 Flow direction is from north to south in this basin. 

Well Yields
•	 Refer to Table 4.5-6 and Figure 4.5-8.
•	 As shown on Figure 4.5-8 well yields in this basin range from 100 gallons per minute 

(gpm) to 2,000 gpm. 
•	 One source of well yield information, based on 17 reported wells, indicates that the median 

well yield in this basin is 1,500 gpm.
•	 Recorded well yields are similar in the vicinity of Lake Havasu City. 

Natural Recharge
•	 Refer to Table 4.5-6.
•	 The estimate of natural recharge for this basin is 35,000 acre-feet per year. 

Water in Storage
•	 Refer to Table 4.5-6.
•	 There are two storage estimates for this basin, ranging from one million acre-feet to two 

million acre-feet.  The most recent estimate, from a 1986 Freethey and Anderson study 
indicates that there is two million acre-feet in storage to a depth of 1,200 feet.  This is a 
predevelopment estimate. 

Water Level
•	 Refer to Figure 4.5-6. The water level is shown for one well measured in 2003-2004.
•	 The Department annually measures one index well in this basin. 
•	 In 1998-1999, the year of the last water level sweep, 30 wells were measured. 
•	 The only well with water level data in this basin is at a depth of 74 feet.
•	 A hydrograph corresponding to the well shown on Figure 4.5-6 but covering a longer time 

period is shown in Figure 4.5-7. 
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Basin	Area,	in	square	miles:

Estimated	Natural	Recharge,	in	
acre-feet/year:

Current	Number	of	Index	Wells:
Date	of	Last	Water-level	Sweep:

Notes:
NA	=	Not	Available
1Predevelopment	Estimate

35,000 Freethey	and	Anderson	(1986)

Table	4.5-6		Groundwater	Data	for	the	Lake	Havasu	Basin

Major	Aquifer(s):

Name	and/or	Geologic	Units

Basin	Fill

252

Well	Yields,	in	gal/min:

NA

Range	310-3,600
Median		1,500

(17	wells	reported)

Range	30-500

Range	0-2,500

Measured	by	ADWR	and/or	USGS

Reported	on	registration	forms	for	
large	(>	10-inch)	diameter	wells

ADWR	(1990	and	1994)

USGS	(1994)

1
1998-99	(30	wells	measured)

Estimated	Water	Currently	in	
Storage,	in	acre-feet:

NA

2,000,0001	(to	1,200	ft)

1,000,000	(to	1,200	ft)

ADWR	(1990	and	1994)

Freethey	and	Anderson	(1986)

Arizona	Water	Commission	(1975)
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4.5.7  Water Quality of the Lake Havasu Basin

Drinking water standard exceedences in wells, springs and mine sites including location and 
parameter(s) exceeded are shown in Table 4.5-7A.  There are no impaired lakes or streams in this 
basin.  Figure 4.5-9 shows the location of exceedences keyed to Table 4.5-7A.  A description of 
water quality data sources and methods is found in Volume 1, Section 1.3.18.  Not all parameters 
were measured at all sites; selective sampling for particular constituents is common.

Wells, Springs and Mine Sites
•	 Refer to Table 4.5-7A.
•	 Drinking water standard exceedences in wells have been reported for 20 sites in the basin.
•	 The drinking water standard for nitrates/nitrites was the most frequently exceeded standard 

at sites in this basin.
•	 Most nitrate/nitrite exceedences are in the vicinity of Lake Havasu City.  
•	 Other drinking water standards exceeded in this basin include arsenic, chromium and 

organics.
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A.		Wells,	Springs	and	Mines

Township Range Section
1 Well 14	North 20	West 21 As
2 Well 14	North 20	West 21 NO3
3 Well 14	North 20	West 21 NO3
4 Well 13	North 20	West 3 NO3
5 Well 13	North 20	West 3 Cr
6 Well 13	North 20	West 3 Cr,	Organics
7 Well 13	North 20	West 9 NO3
8 Well 13	North 20	West 10 Organics
9 Well 13	North 20	West 10 Organics

10 Well 13	North 20	West 10 Organics
11 Well 13	North 20	West 15 As
12 Well 13	North 20	West 15 As
13 Well 13	North 20	West 15 NO3
14 Well 13	North 20	West 15 As
15 Well 13	North 20	West 16 NO3
16 Well 13	North 20	West 16 Organics
17 Well 13	North 20	West 16 NO3
18 Well 13	North 20	West 16 NO3
19 Well 13	North 20	West 16 NO3
20 Well 13	North 20	West 22 NO3

B.		Lakes	and	Streams

Notes:
1 Water	quality	samples	collected	between	1976	and	2000.	
2		As	=	Arsenic

Cr	=	Chromium
			NO3	=	Nitrate/Nitrite
			Organics	=	One	or	more	of	several	volatile	and	semi-volatile	organic	compounds	and	pesticides	

Area	of	
Impaired
Lake	(in	
acres)

Designated
Use

Standard

Parameter(s)
Exceeding

Use	Standard

None	identified	by	ADWR	at	this	time

Map
Key Site	Type Site	Name

Length	of	
Impaired	Stream	
Reach	(in	miles)

Table	4.5-7		Water	Quality	Exceedences	in	the	Lake	Havasu	Basin1

Map
Key Site	Type

Site	Location Parameter(s)	Exceeding	
Drinking	Water	Standard2
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4.5.8	Cultural	Water	Demands	in	the	Lake	Havasu	Basin

Cultural water demand data including population, number of wells and the average well pumpage 
and surface water diversions by the municipal, industrial and agricultural sectors are shown in 
Table 4.5-8.  Effluent generation including facility ownership, location, population served and 
not served, volume treated, disposal method and treatment level is shown in Table 4.5-9.  Figure 
4.5-10 shows the location of demand centers.  A description of cultural water demand data sources 
and methods is found in Volume 1, Section 1.3.5.  More detailed information on cultural water 
demands is found in Section 4.0.7.

Cultural Water Demands
•	 Refer to Table 4.5-8 and Figure 4.5-10.
•	 Population in this basin has more than doubled since 1980, increasing from 17,487 in 1980 

to 44,591 in 2000.    Projections suggest a similar rate of growth through 2050.
•	 Groundwater use has increased in this basin since 1971, with an average of 6,000 acre-feet 

pumped per year from 1971-1975 and an average of 15,980 acre-feet pumped per year 
from 2001-2003.

•	 The cultural water demand table for this basin reflects the amount of water pumped from 
wells and diverted from streams for use.  Some of these water uses may be accounted 
as Colorado River water based on an entitlement system established by Decree by the 
U.S. Supreme Court in Arizona v. California et.al.  Further information on Colorado River 
entitlements in this planning area is provided in Section 4.0.6.

•	 Surface water diversions are minimal in this basin, less than 300 acre-feet per year from 
1991-2000. 

•	 All surface water diversions are for municipal use at two state parks in the vicinity of Lake 
Havasu City.

•	 The only demand center in this basin is high intensity municipal and industrial located in 
the vicinity of Lake Havasu City. 

•	 Municipal groundwater demand has grown from 13,600 acre-feet per year on average in 
1991 to 15,200 acre-feet per year on average in 2003. 

•	 Industrial groundwater demand is minimal in this basin. Less than 300 acre-feet per year 
were used in 2001-2003 for a small mine or quarry.  

•	 As of 2003 there were 112 registered wells with a pumping capacity of less than or equal 
to 35 gallons per minute and 29 wells with a pumping capacity of more than 35 gallons per 
minute.

Effluent Generation
•	 Refer to Table 4.5-9.
•	 There are seven wastewater treatment facilities in this basin.
•	 Over 40,000 people are served by these facilities.  Only three facilities have information on 

treatment volumes, Island Plant Wastewater Treatment Plant (WWTP), Mulberry WWTP 
and Sweetwater. Together these plants generate over 2,100 acre-feet of effluent per year.
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•	 Of the six facilities with information on the effluent disposal method, two facilities discharge 
effluent for golf course or turf irrigation, two facilities discharge to other facilities and two 
facilities discharge effluent to infiltration basins. 
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Q	<	35	gpm Q	>	35	gpm Municipal Industrial Irrigation Municipal Industrial Irrigation

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980 17,487
1981 18,376
1982 19,265
1983 20,154
1984 21,043
1985 21,932
1986 22,821
1987 23,710
1988 24,599
1989 25,488
	1990 26,377
1991 28,198
1992 30,019
1993 31,841
1994 33,662
1995 35,484
1996 37,305
1997 39,127
1998 40,948
1999 42,770
2000 44,591
2001 45,893
2002 47,195
2003 48,497
2010 57,612
2020 64,496
2030 70,527
2040 75,076
2050 79,393
ADDITIONAL WELLS:5 6 1

WELL TOTALS: 112 29

Notes:
NR	=	Not	reported
1	Does	not	include	evaporation	losses	from	stockponds	and	reservoirs.
2	Includes	all	wells	through	1980.
3 Includes	pumpage	and	diversion	of	Colorado	River	Contract	Water.
4 The	1994	ADWR	Arizona	Water	Resources	Assessment	included	surface	water	diversions	for	this	basin	for	the	Havasu	National	Wildlife	Refuge.
5 Other	water-supply	wells	are	listed	in	the	ADWR	Well	Registry	for	this	basin,	but	they	do	not	have	completion	dates.		These	wells	are	summed	here.

NR

NR

NR

NR

NR

NR<300 NR

<300

<300

<300

Table	4.5-8	Cultural	Water	Demands	in	the	Lake	Havasu	Basin 1

Year

Recent
(Census)	and	

Projected
(DES)

Population

Number	of	Registered	
Water	Supply	Wells	Drilled

Average	Annual	Demand	(in	acre-feet)3

Data
Source

Well	Pumpage Surface-Water	Diversions

USGS
(2005)
ADWR
(2005)

13,60020 4

7

6 1 15,200

450

55014,900

NR

NR0

3

ADWR
(1994)

12,000

NR

NR15 5

NR4

NR

16,000

442 152

14

6,000

14,000
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4.5.9	Water	Adequacy	Determinations	in	the	Lake	Havasu	Basin

Water adequacy determination information including the subdivision name, location, number 
of lots, adequacy determination, reason for the inadequacy determination, date of determination 
and subdivision water provider are shown in Table 4.5-10.  Figure 4.5-11 shows the locations 
of subdivisions keyed to the Table.  A description of the Water Adequacy Program is found in 
Volume 1, Appendix A.  Adequacy determination data sources and methods are found in Volume 
1, Sections 1.3.1.

•	 A total of 13 water adequacy determinations have been made in this basin through December, 
2006.

•	 One determination of inadequacy has been made north of Lake Havasu City. 
•	 This inadequacy determination was based on the applicant’s failure to demonstrate 

a legal right to use the water or failure to demonstrate their legal authority to serve the 
subdivision. 

•	 The Lake Havasu City service area has a designation of adequate water supply. Subdivisions 
that are served by the city are therefore determined to have an adequate water supply and 
are not required to independently apply for an adequacy determination. 

•	 All lots receiving an adequacy determination are in Mohave County.  The total number of 
lots receiving a water adequacy determination is not available.  



A
riz

on
a 

W
at

er
 A

tla
s 

Vo
lu

m
e 

4

S
ec

tio
n 

4.
5 

   
La

ke
 H

av
as

u 
B

as
in

 	
	

	
	

	
	

			
			

			
			

			
			

			
	2

53
D

R
A

FT

To
w

ns
hi

p
R

an
ge

Se
ct

io
n

1
A

zt
ec

	J
un

ct
io

n
Tr

ac
t	3

01
9

M
oh

av
e

12
	N

or
th

18
	W

es
t

10
N

A
A

de
qu

at
e

06
/1

3/
88

V
al

le
y	

P
io

ne
er

	W
at

er
	C

om
pa

ny

2
C

an
te

rb
ur

y	
E

st
at

es
Tr

ac
t	3

70
2A

M
oh

av
e

14
	N

or
th

20
	W

es
t

21
63

22
-4

00
68

3
A

de
qu

at
e

03
/2

6/
02

H
av

as
u	

W
at

er
	C

om
pa

ny

3
C

an
te

rb
ur

y	
E

st
at

es
Tr

ac
t	3

70
2B

M
oh

av
e

14
	N

or
th

20
	W

es
t

21
45

22
-4

00
79

8
A

de
qu

at
e

10
/2

8/
02

A
riz

on
a	

A
m

er
ic

an
	W

at
er

	
C

om
pa

ny

4
H

av
as

u	
R

V
		R

es
or

t
M

oh
av

e
14

	N
or

th
20

	W
es

t
15

16
9

22
-4

01
10

8
A

de
qu

at
e

11
/1

2/
03

A
riz

on
a	

A
m

er
ic

an
	W

at
er

	
C

om
pa

ny

5
H

av
as

u	
R

V
	R

es
or

t
P

ha
se

	II
M

oh
av

e
14

	N
or

th
20

	W
es

t
15

96
22

-4
01

88
9

A
de

qu
at

e
10

/1
8/

05
A

riz
on

a	
A

m
er

ic
an

	W
at

er
	

C
om

pa
ny

	-	
H

av
as

u

6
In

n	
at

	T
am

ar
is

k
M

oh
av

e
14

	N
or

th
20

	W
es

t
16

,	1
7,

	2
1

21
2

A
de

qu
at

e
01

/0
5/

84
H

av
as

u	
W

at
er

	C
om

pa
ny

7
N

or
th

	P
oi

nt
e

M
oh

av
e

14
	N

or
th

20
	W

es
t

17
45

5
22

-4
01

58
2

A
de

qu
at

e
12

/2
8/

04
A

riz
on

a	
A

m
er

ic
an

	W
at

er
	

C
om

pa
ny

	-	
H

av
as

u

8
R

ef
ug

e,
	T

he
M

oh
av

e
14

	N
or

th
20

	W
es

t
20

,	2
1

36
2

22
-4

00
66

0
A

de
qu

at
e

02
/0

5/
02

C
iti

ze
ns

	U
til

iti
es

9
S

un
la

ke
	V

ill
ag

e
Tr

ac
t	3

70
0A

M
oh

av
e

14
	N

or
th

20
	W

es
t

21
35

22
-3

00
02

4
A

de
qu

at
e

08
/0

8/
95

H
av

as
u	

W
at

er
	C

om
pa

ny

10
S

un
la

ke
	V

ill
ag

e
Tr

ac
t	3

70
0B

M
oh

av
e

14
	N

or
th

20
	W

es
t

21
40

22
-3

00
40

7
A

de
qu

at
e

03
/0

9/
98

H
av

as
u	

W
at

er
	C

om
pa

ny

11
S

un
la

ke
	V

ill
ag

e
Tr

ac
t	3

70
0C

M
oh

av
e

14
	N

or
th

20
	W

es
t

21
52

22
-4

00
08

1
A

de
qu

at
e

12
/0

3/
99

H
av

as
u	

W
at

er
	C

om
pa

ny

12
S

un
la

ke
	V

ill
ag

e
Tr

ac
t	3

70
0D

M
oh

av
e

14
	N

or
th

20
	W

es
t

21
35

22
-4

00
20

6
A

de
qu

at
e

12
/0

3/
99

H
av

as
u	

W
at

er
	C

om
pa

ny

13
Ta

m
ar

is
k	

R
es

or
t	&

	
C

ou
nt

ry
	C

lu
b

M
oh

av
e

14
	N

or
th

20
	W

es
t

20
N

A
In

ad
eq

ua
te

B
01

/0
5/

84
H

av
as

u	
W

at
er

	C
om

pa
ny

N
ot

es
:

			
			

			
			

	1
E

ac
h	

de
te

rm
in

at
io

n	
of

	th
e	

ad
eq

ua
cy

	o
f	w

at
er

	s
up

pl
ie

s	
av

ai
la

bl
e	

to
	a

	s
ub

di
vi

si
on

	is
	b

as
ed

	o
n	

th
e	

in
fo

rm
at

io
n	

av
ai

la
bl

e	
to

	A
D

W
R

	a
nd

	th
e	

st
an

da
rd

s	
of

	re
vi

ew
	a

nd
	p

ol
ic

ie
s	

in
	e

ffe
ct

	a
t	t

he
	ti

m
e	

th
e	

de
te

rm
in

at
io

n	
w

as
	m

ad
e.

In
	s

om
e	

	c
as

es
,	A

D
W

R
	m

ig
ht

	m
ak

e	
a	

di
ffe

re
nt

	d
et

er
m

in
at

io
n	

if	
a	

si
m

ila
r	a

pp
lic

at
io

n	
w

er
e	

su
bm

itt
ed

	to
da

y,
	b

as
ed

	o
n	

th
e	

hy
dr

ol
og

ic
	d

at
a	

an
d	

ot
he

r	i
nf

or
m

at
io

n	
cu

rr
en

tly
	a

va
ila

bl
e,

	a
s	

w
el

l	a
s	

cu
rr

en
t	r

ul
es

	a
nd

	p
ol

ic
ie

s.
2 		P

rio
r	t

o	
Fe

br
ua

ry
	1

99
5,

	A
D

W
R

	d
id

	n
ot

	a
ss

ig
n	

fil
e	

nu
m

be
rs

	to
	a

pp
lic

at
io

ns
	fo

r	a
de

qu
ac

y	
de

te
rm

in
at

io
n.

3
A

.		
P

hy
si

ca
l/C

on
tin

uo
us

	
			

1)
		I

ns
uf

fic
ie

nt
	D

at
a	

(a
pp

lic
an

t	c
ho

se
	n

ot
	to

	s
ub

m
it	

ne
ce

ss
ar

y	
in

fo
rm

at
io

n,
	a

nd
/o

r	a
va

ila
bl

e	
hy

dr
ol

og
ic

	d
at

a	
in

su
ffi

ci
en

t	t
o	

m
ak

e	
de

te
rm

in
at

io
n)

			
2)

		I
ns

uf
fic

ie
nt

	S
up

pl
y	

(e
xi

st
in

g	
w

at
er

	s
up

pl
y	

un
re

lia
bl

e	
or

	p
hy

si
ca

lly
	u

na
va

ib
le

;fo
r	g

ro
un

dw
at

er
,	d

ep
th

-to
-w

at
er

	e
xc

ee
ds

	c
rit

er
ia

)
			

3)
		I

ns
uf

fic
ie

nt
	In

fra
st

ru
ct

ur
e	

(d
is

tri
bu

tio
n	

sy
st

em
	is

	in
su

ffi
ci

en
t	t

o	
m

ee
t	d

em
an

ds
	o

r	a
pp

lic
an

t	p
ro

po
se

d	
w

at
er

	h
au

lin
g)

			
			

			
			

	B
.		

Le
ga

l	(
ap

pl
ic

an
t	f

ai
le

d	
to

	d
em

on
st

ra
te

	a
	le

ga
l	r

ig
ht

	to
	u

se
	th

e	
w

at
er

	o
r	f

ai
le

d	
to

	d
em

on
st

ra
te

	th
e	

pr
ov

id
er

's
	le

ga
l	a

ut
ho

rit
y	

to
	s

er
ve

	th
e	

su
bd

iv
is

io
n)

			
			

			
			

	C
.		

W
at

er
	Q

ua
lit

y	
			

			
			

			
	D

.		
U

na
bl

e	
to

	lo
ca

te
	re

co
rd

s
N

A
=

no
t	c

ur
re

nt
ly

	a
va

ila
bl

e	
to

	A
D

W
R

A
D

W
R

	A
de

qu
ac

y	
D

et
er

m
in

at
io

n

R
ea

so
n(

s)
	fo

r	
In

ad
eq

ua
cy

D
et

er
m

in
at

io
n3

W
at

er
	P

ro
vi

de
r	a

t	t
he

	T
im

e	
of

	
A

pp
lic

at
io

n

Ta
bl

e	
4.

5-
10

		A
de

qu
ac

y	
D

et
er

m
in

at
io

ns
	in

	th
e	

La
ke

	H
av

as
u	

B
as

in1

M
ap

	K
ey

Su
bd

iv
is

io
n	

N
am

e
C

ou
nt

y

Lo
ca

tio
n

N
o.

	o
f	

Lo
ts

A
D

W
R

	F
ile

	
N

o.
2

D
at

e	
of

	D
et

er
m

in
at

io
n



254	 	 	 Section 4.5   Lake Havasu Basin
DRAFT

Arizona Water Atlas 
Volume 4

R18W

R20W

T14N

T12N

MOHAVE
COUNTY

CALIFORNIA

Lake
Havasu

Colorado
R

iver

Colorado River
8
7 6

5
4

2
3

1

9
13

1112 10

Lake Havasu City

Figure 4.5-11
Lake Havasu Basin

Adequacy Determinations City, Town or Place
Major Road

0 63
Miles

California State Boundary

Consolidated Crystalline
& Sedimentary Rocks

Unconsolidated Sediments

Adequate
Inadequate

Adequacy Determinations



Arizona Water Atlas 
Volume 4

Section 4.5     Lake Havasu Basin 	 	 	 	 	 	 												 										255
DRAFT

Lake Havasu Basin 
References and Supplemental Reading 

References
A

Anderson, T.W., and Freethey, G.W., 1995, Simulation of groundwater flow in alluvial 
  basins in south central Arizona and parts of adjacent states: 
  USGS Professional Paper 1406-D.

Arizona Corporation Commission (ACC), 2005, Annual reports, Private Sewer companies, 
              1990 to 2005: ACC Utilities Division.�
______, 2005, Annual reports, Small water providers, 1990 to 2005: ACC Utilities  
              Division.*
Arizona Crop and Livestock Reporting Service, 1973, 1972 Arizona Agricultural  
              Statistics: Bulletin S-8. 
Arizona Department of Economic Security (DES), 2005, Workforce Informer: Data file,  
               accessed August 2005, http://www.workforce.az.gov.�
Arizona Department of Environmental Quality (ADEQ), 2005, Active dairy farms & feedlots:  

Data file, received October 2005.
______, 2005, ADEQSWI: Data file, received September 2005.*
______, 2005, ADEQWATP: Data file, received May 2005.*
______, 2005, ADEQWWTP: Data file, received August 2005.*
______, 2005, Azurite: Data file, received September 2005.* 
______, 2005, Effluent dependent waters: GIS cover, received December 2005.*
______, 2005, Impaired lakes and reaches: GIS cover, received January 2006.*
______, 2005, Surface water sources used by water providers: Data file, received June
              2005.�
______, 2005, WWTP and permit files: Miscellaneous working files, received July
              2005.�
______, 2004, Water providers with arsenic concentrations in wells over 10ppb: Data
              file, received August 2004.
______, 2004, Water quality exceedences by watershed: Data file, received June 2004.*
______, 2004, Water quality exceedences for drinking water providers in Arizona: Data  
              file, received September 2004.*
Arizona Department of Mines and Mineral Resources (ADMMR), 2005, Active mines 
               in Arizona: Database, accessed at http:// www.admmr.state.az.us.�
Arizona Department of Water Resources (ADWR), 2007, Cultural Water Demands in the 

Upper Colorado River Planning Area: Unpublished analysis, ADWR Office of Resource 
Assessment Planning.�

______, 2006, Assured and adequate water supply applications: Project files, ADWR Hydrology 
Division.*

______, 2006, CAP diversions: Database, ADWR Office of Colorado River Management.*

�  All references marked with an asterisk contain information that was directly used in the basin summaries, tables 
or maps.



256	 	 	 	 	 	 Section 4.5    Lake Havasu Basin
DRAFT

Arizona Water Atlas 
Volume 4

______, 2005, Agricultural Surface Water Use Estimates: Unpublished analysis, ADWR  
              Office of Resource Assessment Planning.
______, 2005, Automated recorder sites: Data files, ADWR Basic Data Unit.*
______, 2005, 2004 rural water provider questionnaire: Data files, ADWR Office of 
              Resource Assessment Planning.  
______, 2005, Assured and adequate water supply determinations: Database, ADWR 
              Office of Assured and Adequate Water Supply.*
______, 2005, Flood warning gages: Database, ADWR Office of Water Engineering.*
______, 2005, Inspected dams: Database, ADWR Office of Dam Safety.
______, 2005, Non-jurisdictional dams: Database, ADWR Office of Dam Safety.
______, 2005, Groundwater Site Inventory (GWSI): Database, ADWR Hydrology 
              Division.*
______, 2005, Registry of surface water rights: ADWR Office of Water Management.*
______, 2005, Water use by golf courses in rural Arizona: Unpublished analysis, ADWR 
              Office of Regional Strategic Planning.*
______, 2005, Wells55: Database.�
______, 2002, Groundwater quality exceedances in rural Arizona from 1975 to 2001: 
              Data file, ADWR Office of  Regional Strategic Planning.*
______, 1994, Arizona Water Resources Assessment, Vol. I, Inventory and Analysis.*
______, 1994, Arizona Water Resources Assessment, Vol. II, Hydrologic Summary. *
______, 1990, Draft outline of basin profiles for the state water assessment: 
              ADWR Statewide Planning Division, Memorandum to L. Linser, January, 16, 
              1990.�
Arizona Game and Fish Department, 2005, Arizona Waterways: Data file, received April 
              2005.
______, 1997 & 1993, Statewide riparian inventory and mapping project: GIS cover.�
______, 1982, Arizona Lakes Classification Study. 
Arizona Land Resource Information System (ALRIS), 2005,  Springs: GIS cover,  
               accessed January 2006 at http://www.land.state.az.us/alris/index.html.�
______, 2005,  Streams: GIS cover, accessed 2005 at http://www.land.state.az.us/alris/index.

html.�
______, 2005, Water features: GIS cover, accessed July 2005 at http://www.land.state.az.us/alris/

index.html.�
______, 2004, Land ownership: GIS cover, accessed in 2004 at http://www.land.state.az.us/alris/
 index.html.�
Arizona Meteorological Network (AZMET), 2005, Arizona climate stations: Pan evaporation 

data, accessed December 2005 at http://www.ag.arizona.edu/azmet/locate.html.
Arizona Water Commission, 1975, Summary, Phase I, Arizona State Water Plan,  
              Inventory of resource and uses.

B
Bentley, C.B., 1979, Geohydrologic Reconnaissance of Lake Mead NRA- Hoover Dam 

  to Mt. Davis, Arizona: USGS 79-690.�



Arizona Water Atlas 
Volume 4

Section 4.5     Lake Havasu Basin 	 	 	 	 	 	 												 										257
DRAFT

D
Diroll, M., and Marsh, D., 2006, Status of water quality in Arizona-2004 integrated  
              305(b) assessment and 303(d) listing report: ADEQ report.

E
Environmental Protection Agency, 2005, Surf Your Watershed: Facility reports,  
              accessed  April 2005 at http://oaspub.epa.gov/enviro/ef_home2.water.�
______, 2005, 2000 and 1996, Clean Watershed Needs Survey: datasets, accessed 
              March   2005 at http://www.epa.gov/owm/mtb/cwns/index.htm.�

F
Fisk, G.G., Duet, D.W., Evans, C.E., Angernoth, N.K., and Longsworth, S.A., 2004, 

  Water Resources Data, Arizona Water Year 2003: USGS Water-Data Report AZ- 03-1.�
Freethey, G.W. and Anderson, T.W. 1986, Predevelopment hydrologic conditions in the 
               alluvial basins of Arizona and adjacent parts of California and New Mexico:  
               USGS Hydrologic Investigations Atlas-HA664.�

K
Konieczki, A.D. and Wilson, R.P., 1992, Annual summary of ground-water conditions 
               in Arizona, spring 1986 to spring 1987: USGS Open File Report 92-54.�

L
Laney, R. L., 1979, Geohyrologic reconnaissance of Lake Mead NRA-Temple Bar to 

  Grand Wash Cliffs: USGS Open File Report 79-689.

M
McCormack, H.F., Fisk, G.G., Duet, N.R., Evans, D.W., Roberts, W.P., and Castillo,  
               N.K., 2002, Water resources data Arizona, water year 2002: USGS Water Data 
               Report AZ-02-1.�

N
Natural Resources Conservation Service (NRCS), 2005, SNOTEL (Snowpack Telemetry)  
              stations: Data file, accessed December 2005 at http://www3.wcc.nrcs.usda.gov/nwcc/

sntlsites.jsp?state=AZ.
______, 2005, Snow Course stations: Data file, accessed December 2005 at http://www.wcc.nrcs.

usda.gov/nwcc/snow-course-sites.jsp?state=AZ

O
Oregon State University, Spatial Climate Analysis Service (SCAS), 2006, Average 
              annual precipitation in Arizona for 1961-1990: PRISM GIS cover, accessed in 
              2006 at www.ocs.orst.edu/prism.�

P
Pope, G.L., Rigas, P.D., and Smith, C.F., 1998, Statistical summaries of streamflow data 
              and characteristics of drainage basins for selected streamflow-gaging stations in 



258	 	 	 	 	 	 Section 4.5    Lake Havasu Basin
DRAFT

Arizona Water Atlas 
Volume 4

              Arizona through water year 1996:  USGS Water Resources Investigations Report 
              98-4225.�

S
Sanger, H.W., and Littin, G.R., 1982,  Maps showing ground water conditions in the 
              Bill  Williams area, Mohave, Yavapai and Yuma counties, Arizona-1980: 

  USGS Open File Report 82-87.�
 

T
Tadayon, S., 2004, Water withdrawals for irrigation, municipal, mining, thermoelectric- 
               power, and drainage uses in Arizona outside of the active management areas, 
              1991-2000: USGS Scientific Investigations Report 2004-5293, 27 pp.�

U
U.S. Army Corps of Engineers, (USACE) 2004 and 2005, National Inventory of Dams: Arizona 
 Dataset, accessed November 2004 to April 2005 at http://crunch.tec.army.mil/nid/ 
 webpages/nid.cfm
U.S. Bureau of Reclamation (BOR), 2006, Database: Colorado River Simulation System 

(CRSS).*
U.S. Geological Survey (USGS), 2006, Average annual runoff in the United States, 1951-1980:  
            Data file, accessed March 2006 at http://aa179.cr.usgs.gov/metadata/wrdmeta/runoff.

htm.�
______, 2006, Springs and spring discharges: Dataset, received November 2004 and  
              January 2006 from USGS office in Tucson, AZ.�
______, 2006, National Hydrography Dataset: Arizona dataset, accessed at http://nhd.usgs.gov/.�
______, 2005, National Water Information System (NWIS): Arizona dataset, accessed  
              December 2005 at http://waterdata.usgs.gov/nwis.�
______, 2004, Southwest Regional Gap analysis study- land cover descriptions:  Electronic file, 

accessed January 2005 at http://earth.gis.usu.edu/swgap.�
______, 1981, Geographic digital data for 1:500,000 scale maps: USGS National Mapping 

Program Data Users Guide.�

V
Valencia, R.A., Wennerlund, J.A., Winstead, R.A., Woods, S., Riley, L., Swanson, E., 

  and Olson, S., 1993, Arizona riparian inventory and mapping project: Arizona   
  Game and Fish Department. �

W
Wahl, C.R., Boe, S.R., Wennerlund, R.A., Winstead, R.A., Allison, L.J., Kubly, D.M., 

  1997, Remote sensing mapping of Arizona intermittent stream riparian areas:  
  Arizona Game and Fish Technical Report 112.�

Western Regional Climate Center (WRCC), 2005, Pan evaporation stations: Data file  
accessed December 2005 at http://www4.ncdc.noaa.gov/cgi- win/wwcgi.
dll?wwDI~GetCity~USA.

______, 2005, Precipitation and temperature stations: Data file, accessed December 2005 at 



Arizona Water Atlas 
Volume 4

Section 4.5     Lake Havasu Basin 	 	 	 	 	 	 												 										259
DRAFT

 http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI~GetCity~USA.�
Wille, J. N., 1992, Groundwater chemistry and the potential migration of contaminants 
               in the Hualapai basin, northern Arizona.�
Wilson, R.P., 1992, Summary of groundwater conditions in Arizona 1985 to 1986: 

   USGS Water Resources Investigation Report, 90-4179.�

Supplemental Reading

Andersen, Mark, 2005, Assessment of water availability in the Lower Colorado River 
  basin: in Conservation and Innovation in Water Management: Proceedings of the  
  18th annual Arizona Hydrological Society Symposium, Flagstaff, Arizona, 
  September, 2005. 

Benemelis, P., 2003, Lower Colorado River Multi Species Program: in 
  Sustainability Issues of Arizona’s Regional Watersheds: Proceedings from the 
  16th annual Arizona Hydrological Society Symposium, September 2003, Mesa, 
  Arizona.

Lake Havasu City, 2006, Water System Plan Draft, Lake Havasu City, Arizona, Submitted to the 
 Arizona Department of Water Resources, August 2006.

Lake Havasu City, 2005, Water Conservation Plan, Lake Havasu City, Arizona, Revised from 
 BOR Review March 2006.

Freilich, Leitner & Carlisle, 2005, Mohave County general plan: Mohave County draft 
  report, 204 p.

Hart, R., 1999, Water quality of the Colorado River monitored by the USGS national 
  stream accounting network: in Water Issues and Partnerships for 
  Rural Arizona: Proceedings from the 12th annual Arizona Hydrological Society  
  Symposium, September 1999, White Mountains, Arizona. 

MacNish, R.D., 1992, Scientific challenges in managing the Colorado River: in 
  Interdisciplinary Approaches to Hydrology and Hydrogeology: 
  American Institute of Hydrology, October 1992, p.323-337. 

Owen-Joyce, S.J., and Kimsey, S.L., 1996, An accounting system for water and
  consumptive use along the Colorado River, Hoover Dam to Mexico: 
  USGS Water Supply Paper 2407, 94 p. 

Radtke, D.B., 1990, Environmental contaminants in the lower Colorado River Valley, 
  Arizona, California and Nevada: in Water Quality and Quantity Issues into the  
  1990’s-Adaptations to Current Realities: Phoenix Arizona: Proceedings from the  
  2nd annual Arizona Hydrological Society symposium, September 1990, Casa 
  Grande, Arizona, part R, p.1-21.           



260	 	 	 	 	 	 Section 4.5    Lake Havasu Basin
DRAFT

Arizona Water Atlas 
Volume 4

Robertson, F.N., 1991, Geochemistry of groundwater in alluvial basins of Arizona and 
  adjacent parts of Nevada, New Mexico and California: 
  USGS Professional Paper 1406-C, 87 p.

Santec Consulting, 1999, Small and minor watercourses analysis for Mohave County, 
  Arizona, Arizona State Land Department, Final Report.

US Bureau of Reclamation, 2004, Colorado River System Consumptive Uses and Losses 
 Report 1996-2000.

Westenburg, C.L., Harper, D.P., DeMeo, G.A., 2006, Evapotranspiration by 
  phreatophytes along the Lower Colorado River at Havasu National Wildlife   
  Refuge, Arizona: USGS Scientific Investigations Report 2006-5043, 44 p.



Arizona Water Atlas 
Volume 4

Section 4.5     Lake Havasu Basin 	 	 	 	 	 	 												 										261
DRAFT

Lake Havasu Basin Index to Section 4.0

Geography  2

Hydrology  
 Groundwater Hydrology  6
 Surface Water Hydrology     8, 10

Climate  11

Environmental Conditions
 Recreation Areas, Wildlife Refuges and Wilderness Areas  18

Population  20
 Population Growth and Water Use  20, 21, 22, 23

Water Supply  23
 Colorado River Water  26, 27
 Surface Water   28
 Effluent  29
 Contamination Sites   32

Cultural Water Use
 Tribal Water Demand                33
 Municipal Demand   34, 35, 36
 Industrial Demand  38, 39

Water Resource Issues in the Upper Colorado River Planning Area  
 Planning and Conservation  40
 Issue Surveys   43, 44



262	 	 	 	 	 	 Section 4.5    Lake Havasu Basin
DRAFT

Arizona Water Atlas 
Volume 4




