
Index 
 

 

 



 



  Index
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ind-1 October 2007

 

Index 
 

A 
Adobe Ruin, 3-6, 3-8 
Ak-Chin Indian Community, 3-12, 3-90, 3-91, 

3-92, 3-94, 6-7 
Alamo Dam, 1-19, 3-24 
algae, 3-45, 3-51, 3-52, 4-155, 4-169 
All-American Canal (AAC), 1-12, 1-19, 3-9,  

3-10, 3-26, 3-27, 3-86, 3-104, 4-89, 4-197,  
4-200, 4-239, 4-242, 4-335, 5-9, 5-10, 5-11, 
5-12, 5-13 

American bittern, 3-77, 4-221, 4-223, 4-232,  
4-233 

American kestrel, 3-73, 3-78, 4-221, 4-223,  
4-226, 4-229, 4-232, 4-233 

American peregrine falcon, 3-70, 3-76, 4-201,  
4-210, 4-221, 4-223 

American white pelican, 3-77, 4-221, 4-223,  
4-226, 4-229, 4-232, 4-233 

Annual Operating Plan (AOP), ES-2, ES-5, 1-1, 
1-2,  
1-6, 1-13, 1-21, 1-22, 1-23, 1-25, 2-3, 2-6, 6-2 

Antelope Point, 3-111, 3-112, 4-33, 4-35, 4-283,  
4-284, 4-292 

Antelope Point Marina, 3-112 
Arizona Bell's vireo, 3-77 
Arizona Department of Water Resources 

(ADWR),  
3-40, 4-17, 4-97, 4-143, 6-6 

Arizona Public Service Company, 3-106 
Arizona Water Settlement Act (AWSA), 4-97, 

4-144, 4-274 

B 
bald eagle, 3-73, 4-201, 4-203, 4-210, 4-219,  

4-221, 4-223, 4-226, 4-229, 4-232, 4-233, 5-3 
beach/habitat-building flows (BHBF), 1-24,  

3-20, 3-50, 4-48 
belted kingfisher, 4-201, 4-204, 4-210, 4-221,  

4-223, 4-226, 4-229, 4-232, 4-233 
 
 
 

Big Bend Water District, 3-13 
Bill Williams River, 1-11, 1-19, 3-7, 3-8, 3-24, 

3-51, 3-119, 3-120, 4-74, 4-187, 4-228 
Bill Williams River National Wildlife Refuge,  

3-120 
Black Canyon, 3-7, 3-23, 3-60 
black tern, 4-226, 4-229, 4-232, 4-233 
bluehead sucker, E-16, 3-68, 4-206, 4-207,  

4-213, 4-215, 4-216, 4-217, 4-220, 4-224,  
4-240 

boating, E-20, E-22, 1-8, 3-109, 3-110, 3-111,  
3-113, 3-114, 3-118, 3-120, 3-121, 3-122,  
3-123, 3-124, 3-125, 3-126, 4-279, 4-280,  
4-284, 4-286, 4-291, 4-292, 4-324, 4-327,  
5-13 

bonytail, E-15, E-17, 3-7, 4-186, 4-200, 4-202, 
4-204, 4-229, 4-230, 4-231, 4-233, 4-234,  
4-235, 4-239, 4-241, 5-9 

Boulder Basin, 3-13, 3-51, 3-52, 3-60, 3-83,  
3-84, 4-153, 4-169 

Boulder Beach, 3-115, 3-116, 3-118 
Boulder Canyon, 1-12, 1-14, 3-105, 3-106,  

4-269 
Boulder Canyon Project (BCP), 3-106 
Bridge Canyon, 3-112, 4-285 
Bullfrog Marina, 3-112 

C 
California black rail, 3-77, 4-221, 4-223, 4-226, 

4-229, 4-232, 4-233 
California Condor, 3-76 
California Department of Water Resources,  

4-10, 6-6 
Camp Verde Indian Reservation, 6-8 
Cataract Canyon, 3-6, 3-123 
Cathedral in the Desert, ES-13, 3-59, 4-181,  

4-182, 4-183 
Cattail Cove State Park, 3-120 
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Central Arizona Project (CAP), ES-3, 1-13,  
1-19, 1-23, 2-6, 3-3, 3-8, 3-11, 3-12, 3-24,  
3-34, 3-35, 3-39, 3-40, 3-41, 3-61, 3-90, 3-91, 
3-92, 3-93, 3-94, 3-95, 3-96, 3-105, 3-106,  
3-133, 3-134, 3-135, 4-19, 4-20, 4-97, 4-143, 
4-144, 4-145, 4-146, 4-249, 4-251, 4-267,  
4-269, 4-272, 4-274, 4-299, 4-302, 4-303,  
4-307, 4-329 

Central Arizona Water Conservation District 
(CAWCD), 3-8, 3-11, 4-274, 4-302, 6-6 

Chemehuevi Indian Tribe, 3-89, 6-7 
Chemehuevi Reservation, 3-40, 3-89, 6-7 
Chemehuevi Valley, 3-24, 3-25, 3-85 
Cibola Gage, 3-6, 3-8, 3-9, 3-25, 3-26, 3-64,  

3-121, 3-122, 4-80 
Cibola National Wildlife Refuge (NWR), 3-7,  

3-8, 3-34, 3-121, 3-127, 4-234, 5-1 
Cibola Valley, 3-25, 3-39 
Cienega de Santa Clara, 4-18 
City of Page, 3-6, 3-17, 3-107, 4-251, 4-272,  

4-273, 4-277 
Clark County, 1-26, 3-13, 3-56, 3-57, 3-58,  

3-134, 3-137, 3-138, 4-335, 4-339, 5-8 
Clark County Water Reclamation District, 3-13, 

5-8 
Clean Water Act (CWA), 3-46, 5-3 
Climate Change, ES-23, E-24, 4-9, 4-10, 4-11,  

4-13, 4-14, 4-15 
Coachella Canal, 4-335 
Coachella Valley Water District (CVWD), 1-26, 

3-9, 3-26, 3-36, 3-40, 3-41, 3-136, 4-17,  
4-130, 4-131, 4-335, 6-7 

Coconino County, 3-57, 3-133, 3-135 
Cocopah Indian Reservation, 3-7, 3-88, 3-90,  

4-249 
Colorado Department of Natural Resources, 6-7 
Colorado pikeminnow, ES-15, 3-66, 3-76, 4-

200, 4-202, 4-204, 4-239 
Colorado River Aqueduct (CRA), 3-8, 3-14,  

3-41 

Colorado River Basin Compact (Compact), 1-1, 
1-12, 1-13, 1-14, 1-15, 1-21, 2-6, 3-17, 3-31, 
3-46, 4-98 

Colorado River Basin Salinity Control Program 
(SCP), 3-104, 3-105, 4-153, 4-155, 4-156,  
4-267 

Colorado River Board of California (CRBC),  
6-7 

Colorado River Commission of Nevada, 6-7 
Colorado River cotton rat, ES-17, 4-222, 4-228, 

4-230, 4-231, 4-232, 4-234, 4-235, 4-237,  
4-241 

Colorado River Dam Fund (Dam Fund), 3-105, 
3-106, 4-269 

Colorado River Energy Distributors Association 
(CREDA), 6-7 

Colorado River Indian Reservation (CRIR),  
1-19, 3-8, 3-39, 3-40, 3-89, 3-95, 4-83, 4-85, 
6-8 

Colorado River Indian Tribes (CRIT), 3-89,  
3-95, 4-249, 4-266, 6-8 

Colorado River Storage Procject Act (CRSPA), 
1-12, 1-14, 1-21, 3-17, 3-32 

Colorado River Toad, 3-79 
Colorado River Water Conservation District 

(CRWCD), 6-7 
Colorado Water Conservation Board (CWCB), 

6-7 
Cooperating Agency/Agencies, ES-1, ES-3,  

ES-7, 1-4, 1-5, 2-2, 2-15, 4-330, 5-1, 6-3, 6-4, 
6-6 

Cottonwood Cove, 3-118 

D 
Dangling Rope Marina, 3-111, 3-112, 3-123 
Davis Dam, ES-10, ES-14, ES-17, ES-21, 1-14, 

1-19, 1-21, 1-27, 3-6, 3-7, 3-8, 3-23, 3-24,  
3-25, 3-34, 3-57, 3-64, 3-66, 3-81, 3-84, 3-85, 
3-103, 3-114, 3-118, 3-119, 3-120, 3-127,  
3-129, 4-68, 4-74, 4-78, 4-79, 4-80, 4-87,  
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4-95, 4-185, 4-187, 4-189, 4-194, 4-195,  
4-196, 4-199, 4-200, 4-226, 4-228, 4-229,  
4-230, 4-231, 4-232, 4-233, 4-234, 4-238,  
4-241, 4-245, 4-246, 4-291, 4-295, 4-297,  
4-325, 4-331, 5-8 

Desert Lake View Newspaper, 3-126 
Diamond Creek, 3-52, 3-113, 3-125, 4-155,  

4-158, 4-164, 4-165, 4-189, 4-205, 4-206,  
4-207, 4-208, 4-213, 4-214, 4-215, 4-216,  
4-217, 4-281, 4-286, 4-289 

dissolved oxygen, 3-45, 3-52, 4-155, 4-166,  
4-169, 4-283 

Dome Gaging Station, 3-29 
Drop 2 Storage Reservoir Project, ES-23, 4-333, 

4-335, 4-336, 4-337, 4-338, 4-339, 4-340,  
4-341, 4-342 

E 
Echo Bay, ES-20, 3-116, 3-118, 4-59, 4-279,  

4-290, 4-292 
Echo Beach, 3-115 
El Dorado Canyon, 3-7, 3-23 
elf owl, 4-226, 4-229, 4-232, 4-233 
Endangered Species Act (ESA), 1-13, 1-26,  

3-68, 3-74, 3-75, 3-79, 4-185, 5-1, 5-6, 6-3 
 
 

F 
ferry service, E-21, 3-129, 4-295, 4-296, 4-297, 

4-331 
fishing, 1-5, 1-8, 3-94, 3-96, 3-110, 3-112,  

3-113, 3-114, 3-115, 3-118, 3-119, 3-120,  
3-121, 3-122, 3-126, 3-127, 4-280, 5-10, 5-13 

flannelmouth sucker, ES-15, ES-16, E-17, 3-65,  
3-68, 3-72, 4-200, 4-204, 4-206, 4-207,  
4-213, 4-215, 4-216, 4-217, 4-220, 4-224,  
4-229, 4-230, 4-231, 4-239, 4-240, 4-241 

Flood Control Operation, 1-21, 3-22 

Fort Apache Reservation, 6-8 
Fort McDowell Indian Community, 3-90 
Fort McDowell Reservation, 3-92, 3-94 
Fort McDowell Yavapai Nation, 3-12, 3-94, 6-8 
Fort Mojave Indian Tribe, 3-89, 6-8 
Fort Mojave Reservation, 3-39, 3-40, 3-43, 3-89 
Fort Yuma Indian Reservation, 3-40, 3-89,  

4-249, 6-8 

G 
Gila Gravity Main Canal, 1-19, 3-9, 3-26 
Gila River, 1-10, 3-9, 3-10, 3-12, 3-26, 3-28,  

3-29, 3-51, 3-52, 3-90, 3-91, 3-92, 3-95,  
3-135, 4-18, 6-8 

Gila River Indian Community, 3-12, 3-91, 3-95, 
6-8 

Gila River Reservation, 3-90, 3-92, 3-95 
Gila woodpecker, 3-77, 4-226, 4-229, 4-232,  

4-233 
gilded flicker, 4-226, 4-229, 4-232, 4-233 
Glen Canyon Dam, ES-1, ES-9, ES-10, ES-12, 

ES-13, ES-14, ES-15, ES-20, ES-21, 1-4, 1-5, 
1-11, 1-12, 1-14, 1-21, 1-23, 1-24, 2-7, 3-6,  
3-7, 3-17, 3-18, 3-19, 3-20, 3-22, 3-46, 3-48, 
3-49, 3-50, 3-51, 3-52, 3-57, 3-59, 3-60, 3-61, 
3-62, 3-65, 3-66, 3-67, 3-68, 3-69, 3-70, 3-71, 
3-72, 3-82, 3-101, 3-102, 3-109, 3-110,  
3-112, 3-114, 3-125, 3-126, 3-129, 3-135,  
4-23, 4-24, 4-39, 4-40, 4-41, 4-43, 4-44, 4-45, 
4-46, 4-47, 4-48, 4-94, 4-95, 4-96, 4-153,  
4-154, 4-155, 4-157, 4-158, 4-166, 4-167,  
4-169, 4-170, 4-173, 4-177, 4-180, 4-181,  
4-182, 4-185, 4-187, 4-188, 4-189, 4-192,  
4-193, 4-195, 4-196, 4-199, 4-205, 4-206,  
4-208, 4-210, 4-211, 4-212, 4-213, 4-214,  
4-215, 4-216, 4-217, 4-218, 4-219, 4-220,  
4-238, 4-239, 4-243, 4-244, 4-249, 4-251,  
4-252, 4-281, 4-282, 4-283, 4-285, 4-286,  
4-292, 4-293, 5-2, 5-10, 5-11, 5-13 



Index  
 

 

October 2007 Ind-4 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Glen Canyon Dam Adaptive Management 
Program (AMP), 1-24, 3-50, 3-61, 4-185,  
4-282, 5-10 

Glen Canyon National Recreation Area 
(GCNRA), 1-5, 1-13, 3-6, 3-7, 3-62, 3-67,  
3-72, 3-82, 3-109, 3-110, 3-112, 3-123,  
3-124, 3-126, 3-139, 5-10, 6-3 

Glen Canyon Powerplant, ES-19, 3-99, 3-102,  
3-107, 4-38, 4-251, 4-252, 4-253, 4-254,  
4-255, 4-256, 4-266, 4-267, 4-270, 4-271,  
4-272, 4-275, 4-278 

Grand Canyon evening primrose, ES-16, 3-79,  
4-205, 4-211, 4-220, 4-240 

Grand Canyon National Park, 1-5, 1-13, 3-6,  
3-7, 3-55, 3-57, 3-72, 3-82, 3-109, 3-112,  
3-113, 3-114, 3-126, 5-2, 5-10, 6-3 

Grand Wash Cliff, 3-114, 3-125, 4-290 
great egret, 4-221, 4-223, 4-226, 4-229, 4-232, 

4-233 
Green River, 1-10, 3-15 
Gypsum Canyon, 3-6, 4-182 

H 
Halls Crossing Marina, 3-112 
Havasu Wilderness Area, 3-120 
Havasupai Indian Tribe, 6-8 
Headgate Rock Dam, 1-19, 3-8, 3-25, 3-39,  

3-95, 3-104, 4-83, 4-249, 4-251 
Headgate Rock Powerplant, 3-95, 3-99, 3-104, 

4-249, 4-251, 4-252, 4-264, 4-265, 4-266,  
4-274, 4-276, 4-277 

Hemenway Harbor, 3-118 
Hite Marina, 3-112, 3-123, 4-31 
Hoover Dam, ES-1, ES-9, ES-10, ES-12, ES-14, 

ES-17, 1-4, 1-12, 1-16, 1-19, 1-21, 1-27,  
2-14, 3-6, 3-7, 3-8, 3-20, 3-21, 3-22, 3-23,  
3-29, 3-34, 3-46, 3-50, 3-51, 3-52, 3-57, 3-58, 
3-60, 3-61, 3-64, 3-66, 3-72, 3-73, 3-83, 3-86, 
3-101, 3-102, 3-106, 3-114, 3-118, 3-126,  
3-127, 4-49, 4-68, 4-69, 4-71, 4-72, 4-73,  

4-74, 4-80, 4-89, 4-95, 4-96, 4-140, 4-154,  
4-156, 4-166, 4-169, 4-171, 4-177, 4-183,  
4-185, 4-187, 4-194, 4-199, 4-226, 4-228,  
4-238, 4-241, 4-244, 4-245, 4-269, 4-277,  
4-283, 4-291, 4-325, 5-1, 5-7, 5-8 

Hopi Tribe, 3-82, 6-8 
Hualapai Indian Reservation, 3-7, 3-82, 3-97,  

3-112, 3-113, 4-249, 4-250, 6-8 
Hualapai Indian Tribe, 3-82, 3-96, 3-97, 3-113, 

4-244, 4-247, 4-250, 6-5, 6-8 
humpback chub, ES-16, 4-206, 4-208, 4-213,  

4-215, 4-216, 4-217, 4-224, 4-240 

I 
Imperial County, 3-137, 3-142, 4-330, 4-341 
Imperial Dam, ES-12, ES-14, ES-15, ES-17,  

ES-18, 1-19, 1-27, 3-6, 3-9, 3-10, 3-26, 3-27, 
3-28, 3-39, 3-40, 3-46, 3-51, 3-64, 3-66, 3-81, 
3-86, 3-89, 3-121, 3-122, 4-80, 4-83, 4-85,  
4-87, 4-89, 4-153, 4-154, 4-156, 4-185,  
4-196, 4-197, 4-200, 4-231, 4-232, 4-233,  
4-234, 4-235, 4-239, 4-241, 4-242, 4-246,  
4-291, 4-325, 5-8, 5-9 

Imperial Irrigation District (IID), 1-26, 3-9,  
3-26, 3-36, 3-40, 3-41, 3-104, 3-136, 4-17,  
4-130, 4-131, 4-335, 5-9, 6-7 

Imperial National Wildlife Refuge (Imperial 
NWR), 3-7, 3-9, 3-121, 3-122, 3-127, 5-1 

Imperial Valley, 3-28, 3-40 
Indian Trust Assets (ITA), ES-19, 1-8, 3-87,  

3-88, 3-90, 3-93, 3-94, 3-95, 3-96, 3-97,  
4-249, 4-330, 4-340, 5-12, 6-3 

Intergovernmantal Panel on Climate Change 
(IPCC), 4-9 

Interim Surplus Criteria Final EIS, 3-75, 3-109 
Interim Surplus Guidelines (ISG), ES-2, ES-5, 

ES-7, ES-8, E-11, 1-2, 1-4, 1-14, 1-22, 1-23, 
1-25, 2-2, 2-3, 2-7, 2-8, 2-11, 2-13, 2-15,  
2-17, 2-19, 2-20, 3-3, 3-22, 3-31, 3-34, 3-36, 
3-75, 4-3, 4-22, 4-116, 4-117, 4-151 



  Index
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ind-5 October 2007

 

J 
Jicarilla Apache Nation, 6-8 

 

K 
Kaibab Band of Paiute Indians, 3-82, 6-8 
Kaibab Indian Reservation, 6-8 
Kanab ambersnail, E-16, 3-79, 4-205, 4-211,  

4-220, 4-240 
Kane County, 4-331 
Kerr McGee Chemical Company, 3-53 

L 
La Paz County, 3-135, 3-136 
Laguna Dam, 3-9, 3-10, 3-26, 3-66 
Lake Havasu Ferry Service, 3-129, 4-295, 4-297 
Lake Havasu National Wildlife Refuge (Lake 

Havasu NWR), 1-16, 3-7, 3-8, 3-119, 3-120, 
4-74, 4-78, 5-1 

Lake Havasu State Park, 3-7, 3-119, 3-120 
Lake Mead delta, ES-13, 3-57, 3-63, 4-173,  

4-180 
Lake Mead National Recreation Area 

(LMNRA), 1-5, 3-7, 3-43, 3-58, 3-60, 3-72, 
3-109, 3-114, 3-115, 3-139, 3-140, 5-7, 6-3 

Lake Powell Ferry Service, 3-129, 4-295 
Las Vegas Bay, 3-115, 3-116, 3-118, 4-169, 5-8, 

5-11 
Las Vegas Bear Poppy, 3-79 
Las Vegas Boat Harbor, 3-118 
Las Vegas Indian Colony, 6-8 
Las Vegas Tribe of Paiute Indians, 6-8 
Las Vegas Valley Water District, 3-13, 3-43, 6-7 
Las Vegas Wash, 3-51, 3-52, 3-53, 4-153, 5-8 
Laughlin River Taxis, 3-129, 4-295, 4-297 
Little Colorado River, 1-11, 3-20, 3-50, 3-51,  

3-52, 3-53, 3-70, 3-96, 4-155, 4-158, 4-162, 

4-163, 4-189, 4-207, 4-208, 4-213, 4-215,  
4-216, 4-217, 4-281, 4-286, 4-288 

London Bridge, 3-120, 3-129 
Long Range Operating Criteria (LROC), ES-5, 

1-1, 1-3, 1-13, 1-21, 1-22, 1-23, 2-3, 2-6, 3-
19, 3-22, 3-34 

long-eared owl, 4-221, 4-223, 4-226, 4-229,  
4-232, 4-233 

Los Angeles County, 3-137, 3-142 
Los Angeles Department of Water and Power,  

3-106 
Lost City, 3-83 
Lower Colorado River Multi-Species 

Conservation Program (LCR MSCP), ES-5, 
1-24, 1-26, 1-27, 2-3, 3-6, 3-61, 3-63, 3-64,  
3-75, 3-109, 4-24, 4-78, 4-87, 4-185, 4-186, 
4-188, 4-227, 4-336, 4-339, 5-6, 5-8, 5-9,  
5-11, 5-12, 5-13 

lowland leopard frog, 3-69, 4-230 

M 
Marble Canyon, 3-7, 3-20, 3-60 
Maricopa County, 3-12, 3-94, 3-136 
Martinez Lake, 3-9, 3-121, 3-122, 5-2 
McCulloch Manufacturing Plant, 3-53 
metals, 3-45, 4-155, 4-170, 4-171, 4-330 
Metropolitan Water District of Southern 

California (MWD), ES-3, 1-19, 1-26, 2-12,  
3-3, 3-8, 3-14, 3-24, 3-40, 3-41, 3-42, 3-61,  
3-103, 3-134, 3-136, 3-141, 4-10, 4-17, 4-97, 
4-143, 4-148, 4-272, 4-322, 4-323, 6-7 

Minute 242, ES-12, 1-14, 3-38, 3-46, 4-156 
Mittry Lake, 3-9, 3-10, 3-122 
Mittry Lake Wildlife Area, 3-10, 3-122 
Moapa Band of Paiute Indians, 6-8 
Moapa River Indian Reservation, 6-8 
Mohave County, 3-57, 3-58, 3-134 
Morelos Diversion Dam, ES-15, ES-18, ES-23, 

3-9, 3-10, 3-27, 3-28, 3-29, 3-38, 3-51, 3-64, 
4-18, 4-89, 4-91, 4-92, 4-93, 4-188, 4-198,  
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4-199, 4-200, 4-236, 4-237, 4-238, 4-239,  
4-242, 4-337, 4-339 

Muddy River, ES-23, 1-27, 3-60, 3-72, 3-75,  
4-333, 4-334, 4-336, 4-337, 4-338, 4-339,  
4-340, 4-341 

N 
Natural Flow, 1-10, 1-11, 3-15, 3-16, 3-31, 4-4, 

4-6, 4-7, 4-9, 4-14, 4-17, 4-154 
Navajo Generating Station (NGS), 3-106, 3-107, 

4-272, 4-274, 4-277 
Navajo Indian Reservation, 3-6, 3-7, 3-82, 3-96, 

3-106, 3-112 
Navajo Mountain, 3-59 
Navajo Nation, 3-82, 3-96, 4-244, 4-249, 4-250, 

6-5, 6-8 
Navajo Sandstone, 3-59, 3-62, 4-173 
New Mexico Interstate Stream Commission, 6-7 
northern cardinal, 4-226, 4-229, 4-232, 4-233 
northern harrier, 3-73, 4-221, 4-223, 4-226,  

4-229, 4-232, 4-233 
northern leopard frog, 3-67, 3-69 
nutrients, 1-24, 3-45, 3-50, 3-51, 3-52, 4-155,  

4-169 

O 
Occult little brown bat, 3-78 
Office of the State Engineer, Wyoming, 6-7 
Orange County, 3-137, 3-142 
osprey, 3-73, 4-201, 4-203, 4-204, 4-210, 4-221, 

4-223, 4-226, 4-229, 4-232, 4-233 
Ouray Reservation, 6-8 
Overton Beach, 3-60, 3-116, 3-117, 4-56 
Overton Wildlife Management Area, 3-114 

P 
Painted Desert, 3-20 
Paiute Indian Tribe, 3-82, 6-8 

Palo Verde Diversion Dam, 1-14, 1-19, 3-8,  
3-25, 3-66, 3-121, 4-83, 4-85, 4-87 

Palo Verde Irrigation District (PVID), 1-19,  
3-25, 3-26, 3-40, 3-41, 6-7 

Palo Verde Valley, 3-25 
Paria River, 3-20, 3-50, 3-51, 3-68, 3-69 
Parker Dam, ES-10, ES-12, ES-14, ES-17, 1-1 

4, 1-19, 1-21, 1-27, 3-6, 3-8, 3-24, 3-25, 3-26, 
3-28, 3-46, 3-51, 3-64, 3-66, 3-84, 3-85, 3-86,  
3-103, 3-104, 3-119, 3-120, 3-121, 3-127,  
3-135, 4-74, 4-78, 4-80, 4-82, 4-83, 4-87,  
4-88, 4-95, 4-154, 4-156, 4-185, 4-187,  
4-189, 4-195, 4-196, 4-197, 4-199, 4-200,  
4-226, 4-231, 4-232, 4-233, 4-234, 4-235,  
4-236, 4-237, 4-238, 4-239, 4-241, 4-246,  
4-247, 4-291, 4-325, 4-335, 4-336, 5-8 

Parker Strip Recreation Area, 3-121 
Parker Valley Natural Resources Conservation 

District, 6-7 
Pearce Bay, ES-20, 3-113, 3-116, 3-125, 4-53, 

4-290, 4-292 
Pearce Ferry, 3-60, 3-113, 3-116, 3-125, 4-54,  

4-279, 4-290 
perchlorate, 3-45, 3-53, 4-155, 4-170, 4-171,  

4-330 
Phantom Ranch, 3-113 
Picacho State Recreation Area, 3-7, 3-121 
Pilot Knob Powerplant, 3-10 
Pima County, 3-66 
Pinal County, 3-91 
Pueblo Grande de Nevada, 3-83 
Pueblo of Acoma, 6-8 
Pueblo of Cochiti, 6-8 
Pueblo of Jemez, 6-8 
Pueblo of Laguna, 6-8 
Pueblo of Nambe, 6-8 
Pueblo of Pojoaque, 6-8 
Pueblo of San Felipe, 6-8 
Pueblo of San Juan, 6-8 
Pueblo of Sandia, 6-8 
Pueblo of Santa Ana, 6-8 
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Pueblo of Santa Clara, 6-8 
Pueblo of Tesuque, 6-8 
Pueblo of Zia, 6-8 
Pueblo of Zuni, 3-82 
Pyramid Canyon, 3-7, 3-23 

Q 
Quartermaster Area, 3-113, 3-114 

R 
Rainbow Bridge, 3-59, 3-111, 3-112, 4-29,  

4-285, 4-292, 4-330 
Rainbow Bridge National Monument, 3-59,  

3-111, 3-112, 4-285, 4-292 
razorback sucker, ES-15, ES-17, 3-7, 3-72,  

4-186, 4-188, 4-200, 4-202, 4-224, 4-225,  
4-227, 4-229, 4-230, 4-231, 4-233, 4-234,  
4-239, 4-241, 4-250, 4-291, 5-9 

relict leopard frog, 3-72, 4-230 
Riverside County, 3-137 
RiverWareTM, 4-4 
Rocky Mountain National Park, 1-9 

S 
salinity, ES-12, 1-13, 3-45, 3-46, 3-104, 3-106, 

4-153, 4-154, 4-155, 4-156, 4-170, 4-269,  
4-280, 4-283, 4-330 

Salt River Pima-Maricopa Indian Community, 
3-12, 3-90, 3-93, 4-20, 6-8 

Salt River Project (SRP), 3-93, 3-94, 3-106,  
4-272 

Salt River Reservation, 3-92, 3-93, 3-94, 6-8 
Salt Song Trail, 3-83 
San Bernardino County, 3-135, 3-137, 3-142 
San Carlos Apache Tribe, 3-12, 3-91, 3-92,  

3-94, 6-8 
San Carlos Reservation, 3-92, 3-94, 6-8 
San Diego County, 1-26, 3-136, 3-137, 6-7 

San Diego County Water Authority (SDCWA), 
1-26, 3-136, 6-7 

San Juan County, 3-142, 3-143, 4-329, 4-330, 4-
331 

San Juan River, 1-10, 3-6, 3-15, 4-200, 4-202,  
4-203, 4-204 

San Juan Southern Paiute Tribe of Arizona, 6-8 
San Xavier District, 3-12, 3-92, 3-93 
Schuk Toak District, 3-12, 3-92, 3-93 
Secretarial Implementation Agreement (SIA),  

3-75, 4-17 
sediment, ES-13, ES-16, 1-8, 3-9, 3-20, 3-26,  

3-45, 3-50, 3-51, 3-59, 3-60, 3-63, 3-84,  
3-125, 4-54, 4-155, 4-166, 4-167, 4-169,  
4-171, 4-173, 4-176, 4-181, 4-182, 4-184,  
4-190, 4-192, 4-199, 4-204, 4-205, 4-212,  
4-215, 4-217, 4-220, 4-221, 4-223, 4-230,  
4-240, 4-249, 4-290, 4-330, 4-338 

sediment deltas, ES-13, 1-8, 3-50, 3-59, 3-60,  
4-166, 4-169, 4-181, 4-182, 4-184, 4-190,  
4-221, 4-223, 4-330 

selenium, 3-52 
Senator Wash Dam, 3-9 
Separation Canyon, 3-6, 3-66, 4-205, 4-227,  

4-244 
Shivwits Plateau, 3-114 
Siphon Drop Powerplant, 3-27, 4-89, 4-197,  

4-200 
small-footed myotis, 4-222, 4-228 
snowy egret, 3-67, 4-210, 4-221, 4-223, 4-226, 

4-229, 4-232, 4-233 
Sonoran yellow warbler, 3-77, 4-226, 4-229,  

4-232, 4-233 
South Cove, 3-116, 3-125, 4-53, 4-56 
Southern Nevada Water Authority (SNWA),  

ES-3, ES-9, ES-23, 1-19, 2-4, 2-6, 2-12, 2-14, 
3-3, 3-13, 3-36, 3-42, 3-43, 3-61, 3-107,  
3-134, 3-138, 4-10, 4-17, 4-59, 4-60, 4-69,  
4-80, 4-97, 4-99, 4-103, 4-143, 4-148, 4-149, 
4-151, 4-171, 4-251, 4-272, 4-273, 4-274,  
4-323, 4-333, 4-334, 4-335, 4-336, 4-337,  
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4-338, 4-339, 4-340, 4-341, 5-7, 5-8, 5-11,  
5-12, 5-13, 6-7 

Southern Ute Indian Tribe, 6-8 
Southern Ute Reservation, 6-8 
southwestern willow flycatcher, ES-16, 3-120, 

4-210, 4-219, 4-221, 4-223, 4-226, 4-229,  
4-232, 4-233, 4-240, 4-339 

sport fishing, 3-109, 3-121, 3-122, 3-126, 4-279, 
4-280, 4-285, 4-286, 4-291 

sticky buckwheat, ES-16, 4-240 
summer tanager, 4-226, 4-229, 4-232, 4-233 
Systems Conveyance and Operations Program 

(SCOP), 4-52, 4-60, 4-153, 4-155, 4-166,  
4-169, 4-170, 4-171, 4-188, 5-8, 5-11, 5-12, 
5-13 

T 
temperature, ES-12, 1-24, 3-45, 3-48, 3-52,  

3-126, 3-127, 4-7, 4-13, 4-154, 4-155, 4-157,  
4-158, 4-161, 4-162, 4-163, 4-164, 4-165,  
4-166, 4-170, 4-187, 4-188, 4-189, 4-193,  
4-206, 4-207, 4-208, 4-209, 4-213, 4-214,  
4-215, 4-216, 4-217, 4-218, 4-281, 4-282,  
4-283, 4-284, 4-285, 4-286, 4-287, 4-288,  
4-289, 4-291, 4-330, 5-11, 5-12, 5-13 

Temple Bar, 3-115, 3-116, 3-117, 3-125, 4-57 
Tohono O’odham Nation, 3-12, 3-92, 3-93 
Tonto Apache Tribe, 3-12, 6-8 
Topock Gorge, 3-120 
Topock Marsh, 3-8, 3-120 
tour boats, 3-123, 3-129, 4-295 

U 
United States - Mexico Water Treaty of 1944 

(1944 Treaty), ES-23, 1-3, 1-5, 1-11, 1-12,  
1-16, 1-18, 1-21, 1-23, 1-27, 2-5, 2-7, 2-9,  
2-16, 2-18, 3-10, 3-22, 3-27, 3-37, 3-38, 3-46, 
4-18, 4-19, 4-20, 4-21, 4-89, 4-138, 4-140,  
4-150, 4-156, 4-337, 5-5, 6-4, 6-6 

United States Army Corps of Engineers 
(USACE), 1-19, 1-21, 3-22, 3-24, 3-64, 3-82, 
4-89, 5-3 

United States Bureau Land Management (BLM), 
1-26, 3-10, 3-34, 3-64, 3-76, 3-78, 3-79,  
4-335, 4-338, 4-339, 4-340, 4-341, 4-342, 5-7 

United States Bureau of Indian Affairs (BIA), 
ES-1, 1-5, 1-26, 3-87, 3-95, 3-99, 3-104,  
4-266, 6-3, 6-4 

United States Department of State, 6-6 
United States Department of the Interior, ES-1, 

1-1, 5-1 
United States Environmental Protection Agency 

(USEPA), 3-45, 3-46, 3-51, 3-52, 3-53, 3-55, 
3-56, 3-57, 6-6 

United States Fish and Wildlife Service (FWS), 
ES-1, 1-5, 1-26, 1-27, 3-7, 3-8, 3-64, 3-72,  
3-73, 3-74, 3-75, 3-120, 3-121, 3-127, 4-212, 
4-247, 5-1, 5-8, 5-9, 6-3 

United States National Park Service (NPS),  
ES-1, ES-3, ES-7, ES-20, 1-5, 1-26, 2-2,  
2-15, 3-6, 3-7, 3-65, 3-67, 3-82, 3-109, 3-110, 
3-111, 3-112, 3-113, 3-115, 3-116, 3-123,  
3-124, 3-125, 3-126, 3-139, 3-140, 4-173,  
4-243, 4-244, 4-247, 4-279, 4-280, 4-284,  
4-285, 4-290, 4-292, 5-2, 5-7, 5-8, 6-3, 6-4 

United States Section of the International 
Boundary and Water Commission 
(USIBWC), ES-1, 1-5, 5-6, 6-4, 6-6 

Upper Colorado River Basin Fund (Basin Fund), 
3-104, 3-105, 3-106, 4-266, 4-267, 4-269 

Upper Colorado River Commission 
(Commission), 1-6, 3-31, 3-32, 3-42, 4-17,  
4-270, 5-3, 6-4, 6-5, 6-6, 6-7, 6-9 

Utah Division of Water Resources, 6-7 
Ute Indian Tribe of the Uintah, 6-8 
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V 
Ventura County, 3-134, 3-141 
vermillion flycatcher, 4-226, 4-229, 4-232,  

4-233 
Virgin River, ES-23, 1-11, 1-27, 3-52, 3-60,  

3-63, 3-75, 3-84, 3-114, 4-333, 4-334, 4-336, 
4-337, 4-338, 4-339, 4-340, 4-341 

W 
Wahweap Bay, 3-65, 3-123 
Wahweap Marina, 3-112, 3-123, 4-30, 4-279 
waterfowl, 1-8, 3-67, 3-70, 3-71, 3-73, 3-74,  

3-114, 3-127, 4-193, 4-201, 4-210, 5-1, 5-14 
Wellton-Mohawk Irrigation and Drainage 

District, 3-93 
Western Area Power Administration (Western), 

ES-1, ES-3, ES-7, 1-5, 1-21, 1-26, 2-2, 2-15, 
3-61, 3-69, 3-77, 3-78, 3-79, 3-95, 3-99,  
3-100, 3-101, 3-102, 3-103, 3-104, 3-105,  
3-135, 4-13, 4-192, 4-226, 4-228, 4-229,  
4-232, 4-233, 4-251, 4-252, 4-254, 4-255,  
4-266, 4-267, 4-269, 4-270, 4-271, 4-272, 6-
3, 6-4, 6-6 

Western Electricity Coordinating Council 
(WECC), 3-100, 3-101, 3-102 

western least bittern, 4-221, 4-223 
western yellow-billed cuckoo, 4-226, 4-229,  

4-232, 4-233 

White Mountain Apache Tribe, 6-8 
white-faced ibis, 4-221 
whitewater boating, ES-20, 3-109, 3-113, 3-126, 

4-279, 4-280, 4-285, 4-292 
Willow Beach National Fish Hatchery, 3-7 

Y 
Yavapai Reservation, 3-95, 6-8 
Yavapai-Apache Nation, 3-12, 6-8 
Yavapai-Prescott Tribe, 3-12, 3-95, 6-8 
yellow-breasted chat, 3-70, 4-226, 4-229, 4-232, 

4-233 
Yuma clapper rail, 3-77, 3-120, 4-221, 4-223,  

4-226, 4-229, 4-232, 4-233 
Yuma County, 3-134, 3-135, 3-142, 4-237 
Yuma Desalting Plant, 4-18 
Yuma Hispid Cotton Rat, 3-78 
Yuma Main Canal, 1-19, 3-10 
Yuma Mesa, 3-9, 3-26, 3-91 
Yuma myotis, 3-78, 4-202, 4-209, 4-222, 4-228 
Yuma Project, 1-14, 1-19, 3-9, 3-26, 3-39, 3-41, 

3-89 

Z 
Zuni Reservation, 6-8 
Zuni Tribe, 6-8 

 

 

 

 

 

 



Index  
 

 

October 2007 Ind-10 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

This page intentionally left blank. 



References 
 

 

 



 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-1 October 2007

 

References Cited 

Albrecht, B., and P. B. Holden. 2006. Razorback Sucker Studies on Lake Mead, Nevada and 
Arizona. 2005-2006 Annual Report. Prepared for the Department of Resources, Southern 
Nevada Water Authority. Prepared by Bio-West, Inc. Logan, Utah. PR-977-1. September. 

Allan, R. C., and D. L. Roden. 1978. Fish of Lake Mead and Lake Mohave. Nevada Department of 
Wildlife Biological Bulletin No. 7. 

Anderson B. W., and R. D. Ohmart. 1984. A Vegetation Management Study For the Enhancement of 
Wildlife Along the Lower Colorado River. Final Report. Boulder City, Nevada. Bureau of 
Reclamation, Lower Colorado Region. 

Aramark. 2006. Operator of John Atlantic Burr Ferry on Lake Powell. Personal communication. 

Arizona Drought Task Force. 2004. Arizona Drought Preparedness Plan, Operational Drought Plan. 
October. 

Arizona Game and Fish. 2004. Animal Abstract for Oxyloma haydeni haydeni. 
Revised January 13, 2004. Accessed on-line at: 
http://www.azgfd.gov/w_c/edits/documents/Oxylhaha.d_000.pdf 

            . 2007. News Media Release – Whirling disease discovered in trout at Lees Ferry,               
June 15, 2007. Accessed on-line at: http://www.azgfd.gov/artman/publish/article_770.shtml 

Arizona State Parks. 2006. Arizona State Parks Board. Last revised 2006.                               
Accessed on-line, October 20, 2006 at:                 
http://www.pr.state.az.us/text/aspboard/boardminutes_06/MIN%202-16-06.pdf 

Arizona Bureau of Land Management, Yuma Field Office. 2006. Mittry Lake.                              
Last revised June 10, 2005. Accessed on-line, September 24, 2006 at: 
http://www.blm.gov/az/yfo/mittry.htm  

Atkinson, D. 1996. Ectotherm Life-History Responses to Developmental Temperature.              
Pages 183-204 In: I. A. Johnston, and A. F. Benett (editors), Animals and Temperature. 
Phenotypic and Evolutionary Adaptations. Cambridge University Press, Cambridge. 

AZBLM. See Arizona Bureau of Land Management. 

Baldwin, G. R. 1943. Archaeological Survey of the Davis Dam Reservoir Area. Manuscript on file at 
National Park Service, Lake Mead National Recreation Area. Boulder City, Nevada. 



References Cited  
 

 

October 2007 Ref-2 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Baldwin, G. R. 1948. Archaeological Surveys and Excavations in the Davis Dam Reservoir Area. 
Manuscript on file at National Park Service, Lake Mead National Recreation Area. Boulder 
City, Nevada. 

Barnhart, R. A. 1986. Species Profiles: Life Histories and Environmental Requirements of Coastal 
Fishes and Invertebrates (Pacific Southwest) - Steelhead. June. (Biological Report 82 [11.60], 
TREL-82-4.) United States Fish and Wildlife Service, United States Army Corps of 
Engineers, Coastal Ecology Group, Waterways Experiment Station. Slidell, Louisiana. 

Becker, C. D. 1973. Development and Simulium (Psilozia) vittatum Zett. (Diptera: Simuliidae) From 
Larvae to Adults at Thermal Increments From 17 to 270C. American Midland Naturalist 
89:246-251. 

Bio-West Inc. 2007. Lower Virgin River Long-term Monitoring 2003-2005: Final Report. 

Blasius, B. 2006. Bureau of Reclamation, Boulder City, Nevada. Email. Perchlorate data from the 
Colorado River Water Quality Improvement Program. October 12. 

Blommer, G. L., A. W. Gustaveson, and D. Archer. 2004. Lake Powell Creel Survey Results with 
Comparison to Historical Angler Data and Trends. Sport Fish Restoration Act. 
Project F-46 R. Utah Department of Natural Resources, Salt Lake City, Utah. 

Britton, D. 2007. Assistant Regional Coordinator for projects concerning Aquatic Nuisance Species. 
United Stated Fish and Wildlife Service, Southwest Region. Personal communication. 

Brown, B. T. 1991. Abundance, Distribution, and Ecology of Nesting Peregrine Falcons in Grand 
Canyon National Park, Arizona. Grand Canyon National Park Report. 

Brown, B. T., S. W. Carothers, and R. R. Johnson. 1987. Grand Canyon Birds. University of Arizona 
Press, Tucson. 

Budy, P., S. Vatland, and G. P. Thiede. 2005. Lake Powell Food Web Dynamics. U.S. Geological 
Survey Cooperative Fish and Wildlife Research Unit Annual Report. Utah State University, 
Logan. 

Bureau of Indian Affairs, Tribal Leaders Directory. Accessed on-line, December 2006 at: 
http://library.doi.gov/internet/native.html 

Bureau of Reclamation. 1982. Past and Present Biologic Communities of The Lower Colorado River 
Mainstream and Selected Tributaries, Volume III (Little Colorado River, Paria River, Kauab 
River, Virgin River). Bureau of Reclamation, Boulder City, Nevada. 

            . 1985. Colorado River Simulation System (CRSS): System Overview, Denver, Colorado. 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-3 October 2007

 

            . 1994a. Bureau of Reclamation Indian Trust Asset Policy and NEPA Implementing 
Procedures. August 31. 

            . 1994b. Programmatic Agreement on Cultural Resources:  Programmatic Agreement Among 
the Bureau of Reclamation, the Advisory Council on Historic Preservation, the National Park 
Service, the Arizona State Historic Preservation Officer, Havasupai Tribe, Hopi Tribe, 
Hualapai Tribe, Kaibab Paiute Tribe, Navajo Nation, San Juan Southern Paiute Tribe, 
Shivwits Paiute Tribe, and Zuni Pueblo Regarding Operations of the Glen Canyon Dam. 

            . 1994c. All-American Canal Lining Project. Final Environmental Impact 
Statement/Environmental Impact Report. March. 

            . 1994d. All-American Canal Lining Project. Record of Decision. July. 

            . 1995. Operation of Glen Canyon Dam - Colorado River Storage Project, Arizona. Final 
Environmental Impact Statement. 

            . 1996a. Operation of Glen Canyon Dam - Colorado River Storage Project, Arizona.    
Record of Decision. 

            . 1996b. Description and Assessment of Operations, Maintenance, and Sensitive Species of 
the Lower Colorado River, Final Biological Assessment. Prepared for the United States Fish 
and Wildlife Service and Lower Colorado River Multi-Species Conservation Program.             

            . 1999. Salinity Management Study, Final Report. June. 

            . 2000. Colorado River Interim Surplus Criteria. Final Environmental Impact Statement.  

            . 2001. Record of Decision. Colorado River Interim Surplus Guidelines Final Environmental 
Impact Statement. January. 

            . 2002a. Final Environmental Impact Statement. Implementation Agreement, Inadvertent 
Overrun and Payback Policy, and related Federal Actions, Lower Colorado River and the 
States of Arizona, California, and Nevada. Boulder City, Nevada. Department of the Interior, 
Bureau of Reclamation, Lower Colorado Regional Office. 

            . 2002b. Environmental Assessment, Finding of No Significant Impact. Proposed 
Experimental Releases from Glen Canyon Dam. 

            . 2003. Record of Decision - Colorado River Water Delivery Agreement. 

            . 2004a. Lower Colorado River Multi-Species Conservation Program. Volume I: 
Programmatic Environmental Impact Statement/Environmental Impact Report. Final. 
December 17. (J&S 00450.00.) Sacramento, California. 



References Cited  
 

 

October 2007 Ref-4 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

            . 2004b. Lower Colorado River Multi-Species Conservation Program, Volume II:  Habitat 
Conservation Plan. Final. December 17. (J&S 00450.00.)  Sacramento, California.              

            . 2004c. Lower Colorado River Multi-Species Conservation Program, Volume III:  
Biological Assessment. Final. December 17. (J&S 00450.00.)  Sacramento, California.    

            . 2004d. Lower Colorado River Multi-Species Conservation Program, Volume IV: 
Appendices to Volumes I - III and V. Final. December. (J&S 00450.00.)  Sacramento, 
California.    

            . 2004e. Lower Colorado River Multi-Species Conservation Program, Volume V: Responses 
to Comments on Volumes I - IV. Final. December. (J&S 00450.00.)  Sacramento, California.   

            . 2004f. Final Environmental Assessment. Adoption of Interim 602(a) Storage Guidelines for 
Management of the Colorado River. Department of the Interior, Bureau of Reclamation, 
March. 

            . 2004g. Draft Environmental Impact Statement, Colorado River Management Plan, 
Volume I, Grand Canyon National Park, Grand Canyon, Arizona, National Park Service.  

            . 2005a. Quality of Water, Colorado River Basin Progress Report No. 22. Final Draft. 

            . 2005b. Final Programmatic Environmental Impact Statement/Environmental Impact Report, 
and Record of Decision - Lower Colorado River Multi-Species Conservation Plan. April.     

            . 2005c. Biological and Conference Opinion on the Lower Colorado River Multi-Species 
Conservation Program, Arizona, California, and Nevada. 

            . 2006. All-American Canal Lining Project. Supplemental Information Report. January 12. 

CalEPA. See California Environmental Protection Agency. 

California Code of Regulations. Title 17, Division 3, Chapter 1, Subchapter 1.5 - Air Basins and Air 
Quality Standards. 

California Department of Boating and Waterways. 2006. Department of Boating and Waterways, 
Programs for boaters, paid for by boaters. Specially funded, self-supporting.                      
Last revised 2006. Accessed on-line, October 20, 2006 at: 
http://www.dbw.ca.gov/Pubs/DavistoParker/DavistoParker.pdf  

California Department of Conservation. 2004. Farmland Mapping and Monitoring Program – 
Important Farmland Data Availability. Last Revised: June 30, 2006. Accessed on-line, 
October 1, 2006 at: http://www.consrv.ca.gov/DLRP/fmmp/product_page.asp  



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-5 October 2007

 

California Department of Fish and Game. 2000. The Status of Rare, Threatened and Endangered 
Animals and Plants of California, Bonytail. Accessed on line, September 21, 2006 at: 
http://www.dfg.ca.gov/hcpb/cgi-bin/read_one.asp?specy=fish&idNum=22  

California Environmental Protection Agency. 2006. California Air Districts and Counties. 
Accessed on-line, October 17, 2006 at: http://www.arb.ca.gov/maps/districtmap.jpg  

Carothers, S. W., and S. W. Aitchison (editors). 1976. An Ecological Survey of the Riparian Zones 
of the Colorado River Between Lees Ferry and the Grand Cliffs. Final Report. Department of 
the Interior, National Park Service, Grand Canyon National Park. 

Carothers, S. W., and B. T. Brown. 1991. The Colorado River Through Grand Canyon. Tucson, 
University of Arizona Press.  

Carpenter, G. C. 2006. Herpetofauna. Pages 108-125 In: M. J. Kearsley, N. Cobb, H. Yard, D. 
Lightfoot, S. Brantley, G. Carpenter, and J. Frey (editors), Inventory and Monitoring of 
Terrestrial Riparian Resources in the Colorado River Corridor of Grand Canyon. 

CDFG. See California Department of Fish and Game. 

CEQ.  See Council on Environmental Quality 

Christensen, N., and D. Lettenmaier. 2006. A Multimodal Ensemble Approach to Assessment of 
Climate Change Impacts on the Hydrology and Water Resources of the Colorado River 
Basin. 

Clark County AQEM. See Clark County Air Quality and Environmental Management. 

Clark County Air Quality and Environmental Management. 2006. Air Quality Regulations, Ambient 
Air Quality Standards. Last revised July 1, 2004. Accessed on-line, October 19, 2006 at: 
http://www.co.clark.nv.us/Air_Quality/Regs/SECT11%2007-01-04.pdf  

Clean Water Coalition. 2006. Systems Conveyance and Operations Program Environmental Impact 
Statement. Final Draft. Clark County, Nevada. Prepared by Bureau of Reclamation, Boulder 
City, Nevada, and National Park Service, Boulder City, Nevada. 

Code of Federal Regulations. Title 40, Part 50 - National Primary and Secondary Ambient Air 
Quality Standards. 

Colbo, M. H., and G. N. Porter. 1981. The Interaction of Rearing Temperature and Food Supply on 
the Life History of Two Species of Simuliidae (Diptera). Canadian Journal of Zoology 
59:158-163. 



References Cited  
 

 

October 2007 Ref-6 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Colby B., K. Pittenger, and L. Jones. 2006. Voluntary Irrigation Forbearance to Mitigate Drought 
Impacts: Economic Considerations. 

Colorado Divison of Wildlife. no date. Natural Diversity Information Source. Humpback chub 
wildlife page. Accessed on-line, September 21, 2006 at: 
http://ndis.nrel.colostate.edu/wildlifespx.asp?SpCode=010631  

Colorado River Basin Salinity Control Forum. 2005. Water Quality Standards for Salinity, Colorado 
River System. 2005 Review. Final. 

Consolidated Decree. United States Supreme Court Decree in the case of Arizona v. California.    
547 U.S. 150 (2006). 

Council on Environmental Quality. 1997. Environmental Justice Guidance Under the National 
Environmental Policy Act.  

Danks, H. V. 1978. Some Effects of Photoperiod, Temperature and Food on Emergence in Three 
Species of Chironomidae (Diptera). The Canadian Entomologist 10:289-300. 

Drost, C. A. 2004. Population Status and Viability of Leopard Frogs (Rana pipiens) in Grand 
Canyon and Glen Canyon: Annual Report, 2003. Report submitted to Bureau of Reclamation, 
Glen Canyon National Recreation Area, and Grand Canyon National Park, National Park 
Service. 

Drost, C. A. 2005. Declining Riparian Species: Leopard Frogs in Grand Canyon and Glen Canyon. 
Pages 116-121 In: S. P. Gloss, J. E. Lovich, and T. S. Melis (editors), The State of the 
Colorado River Ecosystem in Grand Canyon: a Report of the Grand Canyon Monitor. 

Dunn, R. A. 1996. Impacts to Historic Properties in Drawdown Zones at Corps of Engineers 
Reservoirs. Environmental Impact Research Program Contract Report EL-96-7. 
United States Army Corps of Engineers Waterways Experiment Station, Vicksburg. 

Electric Power Information Solutions, Inc. 2005. AURORA - Software for Forecasting Electric 
Market Price and Value. West Linn, Oregon. EPIS, Inc.  

Fairley, H. C., P. W. Bungart, C. M. Coder, J. Huffman, T. L. Samples, and J. R. Balsom. 1994. 
The Grand Canyon River Corridor Survey Project:  Archaeological Survey Along the 
Colorado River Between Glen Canyon Dam and Separation Canyon. 

Fishing in Laughlin, Nevada. 2006. Accessed on-line, September 21, 2006 at: 
http://www.laughlinnevadaguide.com/fish.htm 

Fitch, J. 2006. Owner, London Bridge Jet Boat Tours, Laughlin, Nevada. Phone conversation. 
October 20. 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-7 October 2007

 

Foster, D. S., M. K. Capone, K. F. Paroloski, D. C. Twitchell, and M. Rudin. 2004. Surficial 
Geology and Analysis of Post-Impoundment Sediment of Lake Mohave: Interpretation of 
Side Scan Sonar and Seismic-Reflection Data. USGS Open-File Report 2004-1256. 

Frey, J. 2003. Small Mammals. Pages 7-11 In: M. J. C. Kearsley, N. Cobb, H. Yard, D. Lightfoot, 
S. Brantley, G. Carpenter, and J. Frey (editors), 2002 Annual Report, Inventory and 
Monitoring of Terrestrial Riparian Resources in the Grand Canyon, Arizona. 

Fuller, P. 2006. Ameiurus melas. USGS Non-Indigenous Aquatic Species Database, Gainesville, 
Florida. Revision Date: April 11, 2006. Accessed on-line, October 18, 2006 at: 
http://nas.er.usgs.gov/queries/FactSheet.asp?speciesID=730  

FWS. See United States Fish and Wildlife Service. 

GCDAMP. See Glen Canyon Dam Adaptive Management Program. 

Glen Canyon Dam Adaptive Management Program. not dated. Lees Ferry trout fishery.  
Accessed on-line, October 27, 2006 at: http://www.pn.usbr.gov/keyresc/tf.html 

Gloss, S. P., and L. G. Coggins. 2005. Fishes of Grand Canyon. Chapter 2. The State of the Colorado 
River Ecosystem in Grand Canyon. S. P. Gloss, J. E. Lovich, and T. S. Melis, editors. 
U.S. Geological Survey Circular 1282. Reston, Virginia.  

Goeking, S. A., J. C. Schmidt, and M. K. Webb. 2003. Spatial and Temporal Trends in the Size and 
Number of Backwaters Between 1935 and 2000, Marble and Grand Canyons, Arizona. 
Department of Aquatic, Watershed, and Earth Resources. Utah State University, Utah. 
Prepared for Grand Canyon Monitoring and Research Center. 

Graham, J. M., M. T. Auer, and J. P. Hoffmann. 1982. Ecological Studies and Mathematical 
Modeling of Cladophora in Lake Huron: 4. Photosynthesis and Respiration as Functions of 
Light and Temperature. Journal of Great Lakes Research 8:100 -111. 

Gustaveson, W. A. 1999. Cyclical Population Dynamics of Self-Sustaining Striped Bass in Lake 
Powell, Utah-Arizona, 1974-1998. Utah Department of Natural Resources. April. 
Publication No. 99-09. 

Harper, C., S. Eskenazi, H. Roberts, R. V. N. Ahlstrom,  R. L. Gearhart, and D. Jones. 2005. 
Archaeological Inventory for the Systems Conveyance and Operations Program, Lake 
Conveyance Pipeline, Clark County, Nevada. Report submitted to the National Park Service, 
Lake Mead National Recreation Area and the Bureau of Reclamation, Lower Colorado 
Regional Office, Boulder City, Nevada. 

Harrington, M. R. 1925a. A Pueblo Site Near St. Thomas, Nevada. Museum of the American Indian, 
Heye Foundation, Indian Notes 2(1):74-76. New York. 



References Cited  
 

 

October 2007 Ref-8 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Harrington, M. R. 1925b. Ancient Salt Mine Near St. Thomas, Nevada. Museum of the American 
Indian, Heye Foundation, Indian Notes 2(3):227-231. New York. 

Harrington, M. R. 1926. Another Ancient Salt Mine in Nevada. Museum of the American Indian, 
Heye Foundation, Indian Notes 3(4):221-232. New York. 

Harrington, M. R. 1927. A Primitive Pueblo City in Nevada. American Anthropologist. 
29(3):262 277. 

Harrington, M. R., I. Hayden, and L. Schellbach, III. 1930. Archaeological Explorations in Southern 
Nevada:  Report of the First Sessions Expedition. Southwest Museum Papers No. 4. 
Los Angeles. 

Hauer, F. R., and A. C. Benke. 1987. Influence of Temperature and River Hydrograph on Black Fly 
Growth Rates in a Subtropical Blackwater River. Journal of the North American 
Benthological Society 6:251-261. 

Henderson, N. 2000. National Park Service, Glen Canyon National Recreation Area, Page, Arizona. 
March 23. Personal communication.  

Henderson, N. 2006. National Park Service, Salt Lake City, Utah. September through 
December 2006. Personal communication and email. 

Hernandez, J., O. H. Huerta, E. P. Glenn, V. Gerhart, and Y. Carrillo. 2000. Southwestern Willow 
Flycatcher Survey in Cocopah Territory, Yuma, Arizona. Report prepared for The Cocopah 
Indian Tribe, W. County 15 and Avenue G, Somerton, Arizona. 

Hidalgo, H.G., T. C. Piechota, and J. A. Dracup. 2000. Alternative principal components regression 
procedures for dendrohydrologic reconstructions. Water Resources Research 36: 3241-3249. 

Hoerling, M., and J. Eischeid. 2006. Past Peak Water in the Southwest. Southwest Hydrology. 
January/February, 18-19, 35. 

Hualapai Indian Tribe. 2006. Letter to Bureau of Reclamation. August 28. 

Huerta, H. O., P. Nagler, R. Romo, E. Glenn, and E. Mellink. 2003. Rapid Biological Assessment of 
Limitrophe Zone of the Colorado River. 

Hyde, P. 2000. Executive Director of Policy, Southwest Rivers. Comment letter on Draft EIS. 
September 8. 

Imperial Irrigation District and Coachella Valley Water District. 2003. Agreement for Acquisition of 
Conserved Water. October 10. 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-9 October 2007

 

Jennings, J. D. 1966. Glen Canyon: A Summary. Anthropological Papers No. 81. University of Utah 
Press. Salt Lake City, Utah. 

Kearney, T. H., R. H. Peebles, and collaborators. 1951. Arizona flora. Second Edition. Berkeley, 
California. University of California Press. 1,085 pp. 

Kearsley, L. H., J. C. Schmidt, and K. W. Warren. 1992. Effects of Glen Canyon Dam on Colorado 
River Sand Deposits Used as Campsites in Grand Canyon National Park. Regulated Rivers. 
Research and Management. 

Kearsley, L. H., and K. W. Warren. 1993. River Campsites in Grand Canyon National Park: 
Inventory and Effects of Discharge on Campsite Size and Availability. Final Report. Grand 
Canyon National Park Division of Resource Management, National Park Service. 

Kearsley M. J. C., N. S. Cobb, H. K. Yard, D. Lightfoot, S. L. Brantley, G. C. Carpenter, and J. K. 
Frey. 2003. Inventory and Monitoring of Terrestrial Riparian Resources in the Colorado 
River Corridor of Grand Canyon: an Integrative Approach. 2003 Annual Report. 
Department of the Interior. 

Kearsley M. J. C., N. S. Cobb, H. K. Yard, D. Lightfoot, S. L. Brantley, G. C. Carpenter, and 
J. K. Frey. 2006. Inventory and Monitoring of Terrestrial Riparian Resources in the Colorado 
River Corridor of Grand Canyon: an Integrative Approach. Draft. 

Korman, J., M. Kaplinski, J. E. Hazel, and T. S. Melis. 2005. Effects of the Experimental Fluctuating 
Flows from Glen Canyon Dam in 2003 and 2004 on the Early Life History Stages of 
Rainbow Trout in the Colorado River. Final Report. Prepared for Grand Canyon Monitoring 
and Research Center. Flagstaff, Arizona. June 22. 

Labadie, J. H. 2001. Government Archaeology:  The Study and Management of Archaeological Sites 
Exposed by Drought at Amistad National Recreation Area, Del Rio, Texas. The SAA 
Archaeological Record 1(2): 27-29. 

LaBounty, J. F., and M. J. Horn. 1997. The Influence of Drainage from the Las Vegas Valley on the 
Limnology of Boulder Basin, Lake Mead, Arizona-Nevada, Lake and Reservoir 
Management. 13(2):95-108. July. 

Laird, C. 1976. The Chemehuevis. Banning, California. Malki Museum Press. 

Lake Havasu Fishing. 2006. Accessed on-line, November 2, 2006 at: 
http://www.citlink.net/~jimocker/  

Lake Powell. not dated. Accessed on-line, October 27, 2006 at: 
http://www.waterquality.utah.gov/watersheds/lakes/LAKEPOWL.pdf 



References Cited  
 

 

October 2007 Ref-10 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Lauretta, M. V., and H. Johnstone. 2005. Native Fish Monitoring Activities in the Colorado River 
Within Grand Canyon During 2004. Annual report submitted to Department of the Interior, 
USGS, Grand Canyon Monitoring and Research Center, Flagstaff, Arizona.  

Lauretta, M. V., and K. M. Serrato. 2006. Native Fish Monitoring Activities in the Colorado River 
Within Grand Canyon During 2005. Annual report submitted to Department of the Interior, 
USGS, Grand Canyon Monitoring and Research Center, Flagstaff, Arizona.  

Laville, H., and G. Vincon. 1991. A Typological Study of Pyrenean Streams: Comparative Analysis 
of the Chironomidae (Diptera) Communities in the Ossau and Aure Valleys. Verhandlungen 
der Internationalen Vereinigung Limnologie 24:1775-1784. 

Lee, T., J. D. Salas, and J. Keedy. (2006). Simulation Study for the Colorado River System Utilizing 
a Disaggregation Model. Colorado State University. Fort Collins, Colorado.  

Lenihan, D. J., T. L. Carrell, S. Fosberg, L. Murphy, S. L. Rayl, and J. A. Ware. 1981. The Final 
Report of the National Reservoir Inundation Study, Volume I. Department of the Interior, 
National Park Service, Southwest Cultural Resources Center. Santa Fe. 

LeSage, L., and A. D. Harrison. 1980. The Biology of Cricotopus (Chironomidae: Orthocladiinae) in 
an Algal-Enriched Stream: Part I. Normal Biology. Archiv fur Hydrobiologie Supplement 
57:375-418. 

Levy M. 2006. Pump Costs vs. Elevation. Email from M. Levy (LVVWD) to R. Smith, Bureau of 
Reclamation. November 20. 

Macneil, C., J. T. A. Dick, and R. W. Elwood. 1997. The Trophic Ecology of Freshwater Gammarus 
spp. (Crustacea: Amphipoda): Problems and Perspectives Concerning the Functional Feeding 
Group Concept. Biological Reviews 72:349-364. Cambridge University Press. 

Maddux, H. R., D. M. Kubly, J. C. deVos, W. R. Persons, R. Staedicke, and R. L. Wright. 1987. 
Evaluation of Varied Flow Regimes on Aquatic Resources of Glen and Grand Canyon. 
Arizona Game and Fish Department. Final Report. 

Maier, K. J., P. Kosalwat, and A. W. Knight. 1990. Culture of Chironomus decorus (Diptera: 
Chironomidae) and the Effect of Temperature on Its Life History. 19:1681-1688. 

McIvor, C. C., and M. L. Thieme. 1999. Flannelmouth Suckers: Movement in the Glen Canyon 
Reach and Spawning in the Paria River. Pages 289-296 In: R. H. Webb, J. C. Schmidt, G. R. 
Marzolf, and R.A. Valdez (editors), The Controlled Flood in Grand Canyon. U.S. Geological 
Survey, Tucson, Arizona.  



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-11 October 2007

 

McKinney, T., D. W. Speas, R. S. Rogers, and W. R. Persons. 2001. Rainbow Trout in a Regulated 
River below Glen Canyon Dam, Arizona, following Increased Minimum Flows and Reduced 
Discharge Variability. Research Branch, Arizona Game and Fish Department, Volume 21, 
Issue 1. February. 

MDAQMD. See Mojave Desert Air Quality Management District. 

Meko, D. M, C. A. Woodhouse, C. A. Baisan, T. Knight, J. J. Lukas, M. K. Hughes, and 
M. W. Salzer. 2007. Medieval Drought in the Upper Colorado River Basin. Geophysical 
Research Letters. 34, L10705. 

New Mexico Game and Fish. 2004. Desert sucker. Biota Information System of New Mexico. 
Version 1/2004. Accessed on-line, September 21, 2006 at: 
http://fwie.fw.vt.edu/states/nmex_main/species/010500.htm 

Montana Fish, Wildlife and Parks. 1998. Missouri River Whirling Disease Update, Friday,         
April 24, 1998. Accessed on-line at: http://fwp.mt.gov/news/article_816.aspx 

Mojave Desert Air Quality Management District. 2006. Rules and Plans. Accessed on-line,    
October 19, 2006 at: http://www.mdaqmd.ca.gov/rules_plans/rules-plans.htm 

Mueller, G., and M. J. Horn. 1999. Description of the Pelagic Zooplankton Communities of Lakes 
Powell and Mead. Open File Report 99-109, Department of the Interior, U. S. Geological 
Survey, Denver, Colorado. 

Myrick, C. A., and J. J. Cech, Jr. 2001. Temperature Effects on Chinook Salmon and Steelhead: A 
Review Focusing on California’s Central Valley Populations. Davis, California: University 
of California Press. 

National Park Service. 1986. Natural Resources Management Plan and Environmental Assessment 
for Glen Canyon National Recreation Area. Glen Canyon National Recreation Area and 
Rocky Mountain Regional Office. Page, Arizona. 

             . 1990. Rainbow Bridge National Monument General Management Plan, Development 
Concept Plan, Resource Management Plan, Interpretive Prospectus, and Environmental 
Assessment, Rocky Mountain Region National Park Service, U. S. Department of the 
Interior. July. 

             . 1993. Rainbow Bridge National Monument General Management Plan, Development 
Concept Plan, Interpretive Prospectus. June. 

             . 1996. Fish Management Plan. Glen Canyon National Recreation Area. State of Utah and 
State of Arizona. April. 



References Cited  
 

 

October 2007 Ref-12 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

             . 2001. Risk Management Division, Park Operations and Education. Visitor Statistics, Public 
Use Statistics. Accessed on-line, June 9, 2003 at: 
http://www.nps.gov/riskmgmt/STATISTICS.htm 

            . 2002. Personal Watercraft Rulemaking Glen Canyon National Recreation Area Final 
Environmental Impact Statement. Prepared for the Department of the Interior, National Park 
Service, Intermountain Region. Denver, Colorado. 

            . 2003. Glen Canyon National Recreation Area Arizona/Utah. Final Environmental Impact 
Statement. Personal Watercraft Rulemaking. Volume I. May 16. 

            . 2005a. Lake Mead National Recreation Area Nevada/Arizona. General Management Plan 
Amendment/Environmental Assessment. September. 

             . 2005b. Grand Canyon National Park. Final Environmental Impact Statement. Colorado 
River Management Plan. Volume I. November. 

            . 2006a. Current Conditions at Lake Mead National Recreation Area. June 14.            
Accessed on-line, November 10, 2006 at: http://www.nps.gov/lame/parknews/27-06.htm  

             . 2006b. Public Use Statistics Office. March 14. Accessed on-line, November 28, 2006 at: 
http://www2.nature.nps.gov/stats/  

            . 2006c. History of Total Annual Visits for Lake Mead NRA. Accessed on-line,          
October 23, 2006 at: http://www2.nature.nps.gov/Npstats/dspAnnualVists.cfm 

            . 2006d. Economic Impacts of Visitor Spending by Parks, Glen Canyon NRA, 
Arizona for 2003. Accessed on-line, October 23, 2006 at: 
http://web4.canr.msu.edu/mgm2/yayen/NPS/ParkOutput.cfm  

            . 2006e. Economic Impacts of Visitor Spending by Parks, Lake Mead NRA,                  
Nevada for 2003. Accessed on-line, October 23, 2006 at: 
http://web4.canr.msu.edu/mgm2/yayen/NPS/ParkOutput.cfm  

            .2006f. National Park Service, Public Use Statistics Office, March 14, 2006. 
Accessed on-line, November 28, 2006 at: http://www2.nature.nps.gov/stats/ 

National Recreation Trails Program. 2006. BLM Featured National Recreation Trails, 
Betty's Kitchen Interpretive Trail - Yuma, Arizona. Last revised December 23, 2005.            
Accessed on-line, September 24, 2006 at: 
http://www.americantrails.org/nationalrecreationtrails/blm/bettyskitchen-az.html 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-13 October 2007

 

NatureServe. 2006. NatureServe Explorer: An Online Encyclopedia of Speckled Dace. Version 6.0. 
NatureServe, Arlington, Virginia. Updated June 9, 2006. Accessed on-line, October 27, 2006 
at: http://www.natureserve.org/explorer  

Navajo Nation. 2006. Letter to Bureau of Reclamation. August 21. 

Nevada Department of Wildlife. 2006. Lake Mead. Accessed on-line, November 1, 2006 at: 
http://ndow.org/fish/where/waters/south/10lake_mead.pdf  

Northern Arizona University. 2002. The Economic Impact of Arizona State Parks. Arizona 
Hospitality Research & Resource Center, School of Hotel & Restaurant Management. 
Flagstaff, Arizona. 

Northwest Power and Conservation Council. 2005. Fifth Northwest Electric Power and Conservation 
Plan. Portland, Oregon: Northwest Power and Conservation Council. May. Available from 
http://www.nwcouncil.org/energy/powerplan/plan/Default.htm 

NPS. See National Park Service. 

NWPCC. See Northwest Power and Conservation Council. 

Ouarda, T., D. Labadie, and D. Fontare. 1997. Indexed Sequential Hydrologic Modeling for 
Hydropower Capacity Estimates, Journal of The American Water Resources Association, 
Vol. 33, No. 6. December. 

Parke, C. 2006. Lake Mead Hatchery Manager. Nevada Department of Wildlife. Personal 
communication. November 15.  

Paulson, L. J., and J. R. Baker. 1981. Influence of the Las Vegas Wash Density Current on Nutrient 
Availability and Phytoplankton Growth in Lake Mead In: H.G. Stefan (editor), Symposium 
on Surface Water Impoundments. ASCE June 2-5, 1980. Minneapolis, Minnesota.  

Pennak, R. W., and W. N. Rosine. 1976. Distribution and Ecology of Amphipoda (Crustacea) in 
Colorado. American Midland Naturalist 96:324-331. 

Picacho State Recreation Area. 2006. Welcome to Picacho State Recreation Area. Last revised 2004. 
Accessed on-line, September 24, 2006 at: 
http://www.picacho.statepark.org/aboutthepark.html  

Pima County. no date. Desert Sucker (Catostomus clarki). Accessed on-line, September 21, 2006 at: 
http://www.pima.gov/cmo/sdcp/species/fsheets/vuln/ds.html  



References Cited  
 

 

October 2007 Ref-14 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Prairie, J., and R. Callejo. 2005. Natural Flow and Salt Computation Methods,                        
Calendar Years 1971 - 1995. Bureau of Reclamation, Salt Lake City, Utah and Boulder City, 
Nevada. Final. 

Prairie, J., B. Rajagopalan, U. Lall, and T. Fulp. 2007. A stochastic nonparametric technique for 
space-time disaggregation of streamflows. Water Resources Research, 43, W03432. 

Prentki, R. T., and L. J. Paulson. 1983. Historic Patterns of Phytoplankton Productivity in Lake 
Mead. V.D. Adams, and V.A. Lamarra, editors. Aquatic Resources Management of the 
Colorado River Ecosystem. Ann Arbor Science Publication. Ann Arbor, Michigan.  

Ptacek, J. A., D. E. Rees, and W. J. Miller. 2005. Bluehead Sucker (Catostomus discobolus): a 
Technical Conservation Assessment. USDA Forest Service, Rocky Mountain Region. 
Accessed on-line at: http://www.fs.fed.us/r2/projects/scp/assessments/blueheadsucker.pdf 

Raleigh, R. F., T. Hickman, R. C. Soloman, and P. C. Nelson. 1984. Habitat Suitability Information: 
Rainbow Trout. Biological Report 82 [10.60]) U. S. Fish and Wildlife Service. Washington, 
DC. FWS/OBS-82/10.60. 

Rayl, S. L., G. Simmons, Jr., and R. Benoit. 1981. Field Studies of Differential Preservation in 
Freshwater Environments: Brady Creek Reservoir, Texas; Claytor Lake Reservoir, Virginia; 
and Virginia Polytechnic Institute and State University. U.S. Department of the Interior, 
National Park Service, Southwest Cultural Resources Center.   Santa Fe, New Mexico. 

Reclamation. See Bureau of Reclamation. 

Rees, D. E., J. A. Ptacek, R. J. Carr, and W. J. Miller. 2005a. Flannelmouth Sucker (Catostomus 
latipinnis): a technical conservation assessment. April. USDA Forest Service, Rocky 
Mountain Region. Accessed on-line at: 
http://www.fs.fed.us/r2/projects/scp/assessments/flannelmouthsucker.pdf 

Rees, D. E., J. A. Ptacek, and W. J. Miller. 2005b. Roundtail Chub (Gila robusta robusta): a 
Technical Conservation Assessment. May. USDA Forest Service, Rocky Mountain Region. 
Accessed on-line at: http://www.fs.fed.us/r2/projects/scp/assessments/roundtailchub.pdf 

River Lakes Host. 2006. Launch Ramps. Last revised 2006. Accessed on-line, November 10, 2006 
at: http://www.riverlakes.com/pictures.htm  

Ross, D. H., and R. W. Merritt. 1978. The Larval Instars and Population Dynamics of Five Species 
of Black Flies (Diptera:Simuliidae) and their Responses to Selected Environmental Factors. 
Canada Journal of Zoology 56: 1633-1642. 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-15 October 2007

 

Scoppettone, G. G., et al. 1998. Status of Moapa coriaccea and Gila seminuda, and Status 
Information on Other Fisheries of the Muddy River, Clark County, Nevada. The 
Southwestern Naturalist Contents 43(2). June. 

Scott, M. L., P. B. Shafroth, and G. T. Auble. 1999. Responses of Riparian Cottonwoods to Alluvial 
Water Table Declines. Environmental Management. 23(3):347–358. 

Seager, R., M. Ting, I. Held, Y. Kushnir, J. Lu, G. Vecchi, H. Huang, N. Harnik, A. Leetmaa, 
N. Lau, C. Li, J. Velez, and N. Naik. 2007. Model Projections of an Imminent Transition to a 
More Arid Climate in Southwestern North America. Science.10:1126.  

Shafroth, P. B., J. C. Stromberg, and D. T. Patten. 2000. Woody Riparian Vegetation Response to 
Different Alluvial Water Table Regimes. Western North American Naturalist. 60(1):66–75. 

Smith, W. E. 1973. Thermal Tolerance of Two Species of Gammarus. Transactions of the American 
Fisheries Society 2:431-433. 

Southern Nevada Water Authority. 2005. Drought Plan, January. 

SNWA. See Southern Nevada Water Authority. 

Spence, J. R. 1996. The Controlled Flood of 1996: Effects on Vegetation and Leopard Frogs (Rana 
pipiens) at RM - 8.8 Marsh, Colorado River, Glen Canyon. Final Report. Department of the 
Interior, National Park Service, Glen Canyon National Recreation Area, Page, Arizona. 

Spence, J. R. 2004. The Riparian and Aquatic Bird Communities Along the Colorado River from 
Glen Canyon Dam to Lake Mead, 1996 - 2002. Final Report. Department of the Interior, 
National Park Service, Glen Canyon National Recreation Area. Page, Arizona.  

Stevens, L. E., J. P. Shannon, and D. W. Blinn. 1997a. Colorado River Benthic Ecology in Grand 
Canyon, Arizona, Dam, Tributary and Geomorphological Influences. Regulated Rivers:  
Research and Management 13:129-149. 

Stevens, L. E., D. M. Kubly, V. J. Meretsky, and J. Petterson. 1997b. The Ecology of Kanab 
ambersnail (Succineidae: Oxyloma haydeni kanabensis pilsbry, 1948) at Vaseys Paradise, 
Grand Canyon, Arizona. 1995 Final Report. Department of the Interior, USGS. 

Stevens, L. E., J. E. Sublette, and J. P. Shannon. 1998. Chironomidae (Diptera) of the Colorado 
River, Grand Canyon, Arizona. II:  Factors Influencing Distribution. 
Great Basin Naturalist 58:147-155. 

Stevens, L. E. 2007. Curator of Ecology, Museum of Northern Arizona. Personal Communication. 



References Cited  
 

 

October 2007 Ref-16 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Stockton C. W. and G.C. Jacoby. 1976. Long-term surface-water supply and streamflow trends in 
the Upper Colorado River basin. Lake Powell Research Project Bulletin No. 18. 
National Science Foundation. 

Sublette, J. E., L. E. Stevens, and J. P. Shannon. 1998. Chironomidae (Diptera) of the Colorado 
River, Grand Canyon, Arizona. I:  Systematics and Ecology. Great Basin Naturalist 
58(2):97-147. 

Thieme, M. 1998. Movement and Recruitment of Flannelmouth Sucker in the Paria and Colorado 
Rivers, Arizona. Unpublished Master's Thesis. Department of Biology, University of 
Arizona, Tucson, Arizona. 

Trammell, M. T., and R. A. Valdez. 2003. Native Fish Monitoring Activities in the Colorado River 
within Grand Canyon During 2001. Final report submitted to the Department of the Interior, 
USGS, Grand Canyon Monitoring and Research Center, Flagstaff, Arizona.  

Twitchell, D. C., V. A. Cross, M. J. Rudin, and K. F. Paroloski. 1999. Surficial Geology and 
Distribution of Post-Impoundment Sediment of the Western Part of Lake Mead Based on 
Side scan Sonar and High-Resolution Seismic-Reflection Survey. 
USGS Open-File Report 99-581. 

Twichell, D. C., V. A. Cross, and S. D. Belew. 2003. Mapping the Floor of Lake Mead (Nevada and 
Arizona):  Preliminary Discussion and GIS Data Release. USGS Open-File Report 03-320. 

UDAQ. See Utah Division of Air Quality. 

Utah Division of Air Quality. 2006. Particulate Matter PM10 and PM2.5.  Accessed on-line,  
October 19, 2006 at: http://www.airquality.utah.gov/Permits/dust/index.htm   

United States Census Bureau. 2000a. Census 2000 Summary File 1 (SF1) Table P4. Hispanic or 
Latino, and Not Hispanic or Latino by Race. Accessed on-line at: http://factfinder.census.gov 

            . 2000b. Census 2000 Summary File 3 (SF3) Table P87. Poverty Status in 1999 by Age. 
Accessed on-line at: http://factfinder.census.gov  

United States Code. Title 42, Chapter 85, Subchapter I, Part C - Prevention of Significant 
Deterioration of Air Quality. 

United States Department of Agriculture, National Agricultural Statistics Service. 2002. Census of 
Agriculture 2002 - Arizona State and County Data. Washington, D.C. Online access: 
http://www.nass.usda.gov/census/census02/profiles/az/index.htm 

            . 2004. Census, State – County Data – Arizona County Data. Washington, D.C. Accessed 
on-line, September 24, 2006 at: http://www.nass.usda.gov/Data_and_Statistics/Quick_Stats/  



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-17 October 2007

 

United States Department of Commerce, Bureau of Economic Analysis. 2006a. Regional Economic 
Accounts, Total Full-Time and Part-Time Employment by Industry (Arizona).      
Washington, DC. 

            . 2006b. Regional Economic Accounts, Personal Income by Major Source and Earnings 
Category (Arizona). Washington, DC. 

            . 2006c. Regional Economic Accounts, Total Full-Time and Part-Time Employment by 
Industry (California). Washington, DC. 

            . 2006d. Regional Economic Accounts, Personal Income by Major Source and Earnings 
Category. (California). Washington, DC. 

            . 2006e. Regional Economic Accounts, Total Full-Time and Part-Time Employment by 
Industry (Nevada). Washington, DC. 

            . 2006f. Regional Economic Accounts, Personal Income by Major Source and Earnings 
Category (Nevada). Washington, DC. 

United States Environmental Protection Agency. 1971. The Mineral Quality Problem in the 
Colorado River Basin, Summary Report, EPA Regions VIII and IX. 

            . 2006a. The Green Book. Last revised March 1, 2006. Accessed on-line, October 13, 2006 
at: http://www.epa.gov/air/oaqps/greenbk/  

            . 2006b. Region 9: Air Programs: Arizona Air Pollution Control Districts. Last revised    
April 1996. Accessed on-line, October 17, 2006 and October 18, 2006 at: 
http://www.epa.gov/region9/air/permit/azmap.html 

            . 2006c. Region 9: Air Programs: Nevada Air Pollution Control Districts. Last revised      
July 19, 2006. Accessed on-line, October 17, 2006 and October 18, 2006 at: 
http://www.epa.gov/Region9/air/permit/nv_map.html 

United States Fish and Wildlife Service (a). no date. Endangered Colorado River Basin Fish. 
Colorado pikeminnow (Ptychocheilus lucius). Accessed on-line, September 21, 2006 at:  
http://coloradoriverrecovery.fws.gov/Crcsq.htm  

            (b). no date. Endangered Colorado River basin fish. Razorback sucker (Xyrauchen texanus). 
Accessed on-line, September 21, 2006 at: http://coloradoriverrecovery.fws.gov/Crrzb.htm  

             (c). no date. Woundfin (Plagopterus argentissimus). Accessed on-line, September 21, 2006 
at: http://ecos.fws.gov/docs/life_histories/E00Z.html  



References Cited  
 

 

October 2007 Ref-18 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

            . 1995. Recovery Plan for the Rare Aquatic Species of the Muddy River Ecosystem.     
Region 1, Portland, Oregon. 

            . 2002. Havasu National Wildlife Refuge. Accessed on-line, June 9, 2003 at: 
http://southwest.fws.gov/refuges/arizona/havasu.html 

            . 2006a. Cibola National Wildlife Refuge. Accessed on-line, November 2, 2006 at: 
http://www.fws.gov/southwest/refuges/CibolaNWR/index.html#Fishing  

            . 2006b. Imperial National Wildlife Refuge. Accessed on-line, November 2, 2006 at: 
http://www.fws.gov/southwest/refuges/arizona/imperial.html  

            . 2007. Fact Sheet on Western Quagga Mussels, March 25, 2007.  
http://www.fws.gov/rubylake/quaggamussell.pdf 

United States Geological Survey. 1999. Information obtained from USGS Internet site. 

United States Supreme Court. 2006. Consolidated Decree in the case of State of Arizona v. State of 
California. March 27. 547 U.S. 150 (2006). 

USBR. See Bureau of Reclamation. 

USDA. See United States Department of Agriculture. 

USDI. See United States Department of the Interior. 

USEPA. See United States Environmental Protection Agency. 

USFWS. See United States Fish and Wildlife Service. 

USGS.  See United States Geological Survey. 

Utah. See Utah Department of Natural Resources. 

Utah Department of Natural Resources. 2004. Range-Wide Conservation Agreement for Roundtail 
Chub, Bluehead Sucker, and Flannelmouth Sucker. Prepared for Colorado River Fish and 
Wildlife Council. January. Accessed on-line at: http://www.wildlife.utah.gov/pd 

Utah Department of Water Quality. 2006. Accessed on-line, October 27, 2006 at: 
http://www.waterquality.utah.gov/watersheds/lakes/LAKEPOWL.pdf 

Utah Division of Wildlife Resources. 2007. Wildlife News – Invasive mussels detected in 
Lake Powell. August 9. Accessed on-line, September 5, 2007 at:                    
http://wildlife.utah.gov/news/07-08/invasive_mussels.php 



  References Cited
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Ref-19 October 2007

 

Valdez, R. A. 1993. Non-native fishes of Grand Canyon. Accessed on-line, October 27, 2006 at: 
http://www.gcrg.org/bqr/6-4/fishes.htm 

Valdez, R. A. 2006. A Risk Assessment Model to Assess Risks and Benefits to Fish from a 
Temperature Control Device on Glen Canyon Dam. Draft. SWCA, Inc. Prepared for Bureau 
of Reclamation, Salt Lake City, Utah. 

Valdez, R. A., and R. J. Ryel. 1995. Life History and Ecology of the Humpback Chub (Gila cypha) 
in the Colorado River, Grand Canyon, Arizona. Final Report to Bureau of Reclamation, 
Salt Lake City, Utah.  

Vernieu, W. S., S. J. Hueftle, and S. P. Gloss. 2005. Water Quality in Lake Powell and the Colorado 
River. Pages 69-85 In: S. P. Gloss, J. E. Lovich, and T. S. Melis (editors), The State of the 
Colorado River Ecosystem in Grand Canyon. Department of the Interior, USGS, 
Circular 1282. Reston, Virginia. 

Ware, J. A. 1989. Archaeological Inundation Studies:  Manual for Reservoir Managers. Contract 
Report EL-89-4. US Army Corps of Engineer Waterways Experiment Station. Vicksburg. 

Warren, P. L. and C. R. Schwalbe. 1986. Lizards along the Colorado River in Grand Canyon 
National Park: possible effects of fluctuating river flows. 

Welsh, S. L., N. D. Atwood, S. Goodrich, and L. C. Higgins, editors. 1987. A Utah Flora. Great 
Basin Naturalist Memoirs No. 9. Brigham Young University, Provo. 

WESTEC Services, Inc. 1980. Historic and Architectural Resources Within the Lower Colorado 
River System, Volumes I-IV. Report prepared by WESTEC Services, Inc., San Diego, for the 
Department of the Interior, Water and Power Resources Service. On file at Bureau of 
Reclamation, Lower Colorado Regional Office. Boulder City. 

Woodhouse, C. A., S. T. Gray, and D. M. Meko. 2006. Updated streamflow reconstructions for the 
Upper Colorado River Basin, Water Resources Research, 42. 

Wong, S. L., B. Clark, M. Kirby, and R. F. Kosciuw. 1978. Water temperature Fluctuations and 
Seasonal Periodicity of Cladophora and Potamogeton in Shallow Rivers. Journal of the 
Fisheries Research Board of Canada 35:866-870. 

WECC. See Western Electricity Coordinating Council. (Formerly Western Systems Coordinating 
Council [WSCC]). 

Western Electricity Coordinating Council. 1999. Annual Report. 



References Cited  
 

 

October 2007 Ref-20 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

Wyskup, D. 2006. Interpreting Site Formation Processes Affecting Re-Emergent Cultural Sites 
Within Reservoirs:  A Case Study of St. Thomas, Nevada. Mater’s Thesis, Department of 
Geology and Geography, Eberly College of Arts and Sciences, West Virginia University. 
Morgantown. 

Yard, H., and J. G. Blake. 2004. Breeding Bird Assessment and Surveys and Monitoring. 
Pages 97-122 In: M. J. C. Kearsley, N. Cobb, H. Yard, D. Lightfoot, S. Brantley, 
G. Carpenter, and J. Frey (editors), Inventory and Monitoring of Terrestrial Riparian 
Resources in the Colorado River Corridor of Grand Canyon: an Integrative Approach: 
Draft Final Report. Department of the Interior, USGS, Grand Canyon Monitoring and 
Research Center, Flagstaff, Arizona.  

 



Acronyms 
 

 

 



 



  Acronyms
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Acr-1 October 2007

 

1944 Treaty The February 3, 1944 Treaty between the 
United States and Mexico Relating to the 
Utilization of the Waters of the Colorado 
and Tijuana Rivers and of the Rio Grande 

602(a) storage Section 602(a) of the Colorado River Basin 
Project Act of 1968 

I-8 Interstate Highway 8 (Interstate 8) 

°C degrees Celsius 

°F degrees Fahrenheit 

µg/L microgram per liter 

µg/m3 microgram per cubic meter of air 

§ Section 

§§ Sections 

AAC All-American Canal 

AAQS Ambient Air Quality Standards 

af acre-feet 

afy acre-feet per year 

ACHP Advisory Council on Historic Preservation 

ADWR Arizona Department of Water Resources 

AGC Automatic Generation Control 

AMO Atlantic Multidecadal Oscillation 

AMP Adaptive Management Program 

AMWG Adaptive Management Work Group 

AOP Annual Operating Plan for Colorado River 
Reservoirs 

APE area of potential effect 

ARPA Archaeological Resources Protection Act 

AWBA Arizona Water Banking Authority 

AWSA Arizona Water Settlement Act 

BA Biological Assessment 

Basin Fund Upper Colorado River Basin Fund 

Basin States Colorado River Basin States 

BBAMP Boulder Basin Adaptive Management Plan 

BCP Boulder Canyon Project 

BCPA Boulder Canyon Project Act of 1928 

BHBF beach/habitat-building flow 

BIA Bureau of Indian Affairs 

BLM Bureau of Land Management 

BMI Basic Management, Inc. 

BO Biological Opinion 

CADSWES Center for Advanced Decision Support for 
Water and Environmental Systems 

CA PLAN California’s Colorado River Water Use 
Plan 

CalEPA California Environmental Protection 
Agency 

CAP Central Arizona Project 

CAWCD Central Arizona Water Conservation 
District 

CEQ Council on Environmental Quality 

C.F.R. Code of Federal Regulations 

cfs cubic feet per second 

Commission Upper Colorado River Commission 

Compact Colorado River Compact of 1922 

Consolidated 
Decree 

Entered by the United States Supreme 
Court on March 27, 2006 in the case of 
Arizona v. California, 547 U.S. 150 (2006) 

Cr(VI) hexavalent chromium 
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CRBPA Colorado River Basin Project Act of 1968 

CRIR Colorado River Indian Reservation 

CRIT Colorado River Indian Tribes of the 
Colorado River Indian Reservation, 
Arizona and California 

CRSP Colorado River Storage Project 

CRSPA Colorado River Storage Project Act of 
1956 

CRSS Colorado River Simulation System  

CVWD Coachella Valley Water District 

CWA Clean Water Act of 1972, as amended 

CWC Clean Water Coalition 

Dam Fund Colorado River Dam Fund 

DBP disinfection by-product 

Decree The 1964 United States Supreme Court 
Decree in the case of  Arizona v. California 

Department Department of the Interior 

Development 
Fund 

Lower Colorado River Basin Development 
Fund 

Draft EIS Draft Environmental Impact Statement 

DTSC California Environmental Protection 
Agency Department of Toxic Substances 
Control 

EA Environmental Assessment 

EIR Environmental Impact Report 

EIS Environmental Impact Statement 

ENSO El Nino Southern Oscillation 

EOM end-of-month 

EOCY end-of-calendar year 

ESA Endangered Species Act of 1973, as 
amended 

Exec. Order Executive Order 

Fed. Reg. Federal Register 

feet msl feet above mean sea level 

Final EIS Final Environmental Impact Statement 

FONSI Finding of No Significant Impact 

Forum Colorado River Basin Salinity Control 
Forum 

FWS United States Fish and Wildlife Service 

GCDAMP Glen Canyon Dam Adoptive Management 
Program 

GCM General Circulation Model 

GCNRA Glen Canyon National Recreation Area 

GEMSS Generalized Environmental Modeling 
System for Surfacewater 

GWh gigawatt-hour  

HRR Hualapai River Runners 

HVID Harquahala Valley Irrigation District 

IBWC International Boundary and Water 
Commission 

ICS Intentionally Created Surplus 

ICUA Intentionally Created Unused 
Apportionment 

IID Imperial Irrigation District 

Indian American Indian 

IPCC Intergovernmental Panel on Climate 
Change 

IPS-3 Intake Pumping Station No. 3 

ISG Interim Surplus Guidelines 
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ISM Indexed Sequential Method 

ITA Indian Trust Asset 

kaf thousand acre-feet 

kafy thousand acre-feet per year 

kW kilowatt 

kWh kilowatt-hour 

LC Lower Colorado (Reclamation’s Lower 
Colorado Region) 

LCR MSCP Lower Colorado River Multi-Species 
Conservation Program 

LDS Church Church of Jesus Christ of Latter-Day 
Saints 

LMNRA Lake Mead National Recreation Area 

Lower Basin Colorado River Lower Basin – Arizona, 
California, Nevada, New Mexico, and 
Utah, within and from which waters drain 
naturally into the Colorado River Basin 
below Lee Ferry Compact Point, Arizona 

Lower 
Division states 

Colorado River Lower Division states - 
Arizona, California, and Nevada 

LROC Long-Range Operating Criteria (Criteria 
for Coordinated Long-Range Operation of 
Colorado River Reservoirs Pursuant to the 
Colorado River Basin Project Act of 
September 30, 1968) 

M&I municipal and industrial 

maf million acre-feet 

mafy million acre-feet per year 

MCL Maximum Contaminant Level 

Mexico  United Mexican States 

mg/L milligram per liter 

MLFF Modified Low Fluctuating Flows 

msl mean sea level 

MW megawatt 

MWD Metropolitan Water District of Southern 
California 

MWh megawatt-hour 

NAAQS National Ambient Air Quality Standards 

NAGPRA Native American Graves Protection and 
Repatriation Act of 1990 

NASS National Agricultural Statistics Service 

NAU Northern Arizona University 

NDEP Nevada Division of Environmental 
Protection 

NDOW Nevada Department of Wildlife 

NEPA National Environmental Policy Act of 
1969, as amended 

NERC North American Electric Reliability 
Council 

NGO non-governmental organization 

NGS Navajo Generating Station 

NHPA National Historic Preservation Act of 
1966, as amended 

NIB Northerly International Boundary 

NNAD Navajo Nation Archaeological Department 

NOA  Notice of Availability 

NOAA National Oceanic & Atmospheric 
Administration 

NOI Notice of Intent 

NPS National Park Service 

NRA National Recreation Area 

NRC National Research Council 
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NRHP National Register of Historic Places 

NRI Nationwide Rivers Inventory 

NWPCC Northwest Power and Conservation 
Council 

NWR National Wildlife Refuge 

O&M operation and maintenance 

P-DP Parker-Davis Project 

PDO Pacific Decadal Oscillation 

PG&E Pacific Gas and Electric 

PM particulate matter 

PM2.5 particulate matter (dust particles) less than 
2.5 micrometers in diameter 

PM10 particulate matter (dust particles) of ten 
micrometers or less in diameter  

ppb parts per billion 

ppm parts per million 

PPR Present Perfected Rights 

PSD Prevention of Significant Deterioration 

pt. part 

PUP Priority Use Projects 

PV 2008 $ Present Value in 2008 dollars 

PVID Palo Verde Irrigation District 

QSA Quantification Settlement Agreement 

Reclamation Bureau of Reclamation 

RM river mile 

ROD Record of Decision 

SCOP FEIS Systems Conveyance and Operations 
Program Final Environmental Impact 
Statement  

SCP Colorado River Basin Salinity Control 
Program 

SDCWA San Diego County Water Authority 

Secretary Secretary of the Department of the Interior 

SHPO State Historic Preservation Officer 

SIA Secretarial Implementation Agreement 

SIB Southerly International Boundary 

SIRA Storage and Interstate Release Agreement 

SLCA/IP Salt Lake City Area Integrated Projects 

SNWA Southern Nevada Water Authority 

SRA State Recreation Area 

SRP Salt River Project 

TCP Traditional Cultural Property 

TDS total dissolved solids 

THPO Tribal Historic Preservation Officer 

TMDL Total Maximum Daily Load 

Upper Basin Colorado River Upper Basin – Arizona, 
Colorado, New Mexico, Utah, and 
Wyoming, within and from which waters 
drain naturally into the Colorado River 
Basin above Lee Ferry Compact Point, 
Arizona 

Upper 
Division states 

Colorado River Upper Division states - 
Colorado, New Mexico, Utah, and 
Wyoming 

USACE United States Army Corps of Engineers 

U.S.C. United States Code 

USDA United States Department of Agriculture 

USEPA United States Environmental Protection 
Agency 

USGS United States Geological Survey 
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USIBWC United States Section of the International 
Boundary and Water Commission 

USU Utah State University 

Water 
Control 
Manual 

Water Control Manual for Flood Control, 
Hoover Dam and Lake Mead, Colorado 
River, Nevada and Arizona, dated 
December 1982, published by the United 
States Army Corps of Engineers 

WECC Western Electricity Coordinating Council 

Western Western Area Power Administration 

Workgroup Arizona Department of Water Resources 
Director’s Shortage Sharing Workgroup 

ZCRE Zuni Cultural Resource Enterprise 



Acronyms  
 

 

October 2007 Acr-2 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

This page intentionally left blank. 



Glossary 
 

 

 



 



  Glossary
 

 

Final EIS – Colorado River Interim Guidelines for  
Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

Glo-1 October 2007

 

Glossary  

A 
acre-foot (af) Volume of water (43,560 cubic feet) that would cover one acre to a depth of one foot.

adaptive management A method for examining alternative strategies for meeting measurable biological 
goals and objectives, and then if necessary, adjusting future conservation management 
actions according to what is learned. 

affected environment Existing biological, physical, social, and economic conditions of an area that are 
subject to change, both directly and indirectly, as the result of a proposed human 
action. 

algae Simple plants containing chlorophyll; most live submerged in water. 

allocation, allotment Refers to a distribution of water through which specific persons or legal entities are 
assigned individual rights to consume pro-rata shares of a specific quantity of water 
under legal entitlements.  For example, a specific quantity of Colorado River water is 
distributed for use within each Lower Division state through an apportionment.  
Water available for consumptive use in that state is further distributed among water 
users in that state through the allocation.  An allocation does not establish an 
entitlement; the entitlement is normally established by a written contract with the 
United States government. See also Lower Division states.   

alluvium Sedimentary material transported and deposited by the action of flowing water. 

ambient Surrounding natural conditions (or environment) in a given place and time. 

amphibian Vertebrate animal that has a life stage in water and a life stage on land                  
(e.g., salamanders, frogs, toads). 

annual flow-weighted average 
concentration 

A weighted average of monthly total dissolved solids (TDS) concentrations for a year, 
where the weight for each month is based on the relative flow for each month. 

Annual Operating Plan for Colorado 
River Reservoirs (AOP) 

The AOP describes how Reclamation will manage Colorado River resources over a 
12-month period, consistent with the Long-Range Operating Criteria and the Arizona 
v. California 1964 Supreme Court Decree.  The AOP is prepared annually by 
Reclamation in cooperation with the Basin States, appropriate federal agencies, Indian 
tribes, state and local agencies, and the general public, including governmental 
interests as required by federal law.  As part of the AOP process, the Secretary of the 
Department of the Interior (Secretary) makes annual determinations regarding the 
availability of Colorado River water for deliveries to the Lower Division states of the 
Colorado River Basin. See also Lower Division states.   

apportionment Refers to the distribution of water available to each Lower Division state in Normal, 
Surplus or Shortage condition years, as set forth, respectively, in Articles II(B)(1),     
II(B)(2), and II(B)(3) of the 1964 Supreme Court Decree in the case of Arizona v. 
California. 

appropriative rights  The right to divert a specified quantity of water at a specified point of diversion for 
reasonable and beneficial uses at a specified place of use for a specified manner of 
use. Appropriative rights are generally “first-in-time, first-in-right”; that is, one 
appropriative right has priority over appropriative rights established later. 
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B 

backwater A relatively small, generally shallow area of a river with little or no current. 

banked groundwater  Water that has been stored temporarily in a groundwater aquifer. Banked groundwater 
can be recovered for use at a later time. 

base load Minimum load in a power system over a given period of time. 

Basin States In accordance with the Colorado River Compact of 1922, the Colorado River Basin is 
comprised of those parts of Arizona, California, Colorado, Nevada, New Mexico, 
Utah, and Wyoming, within and from which waters drain naturally into the Colorado 
River. These seven states are referred to as the Basin States. See also Colorado River 
Compact of 1922. 

Biological Assessment (BA) To facilitate compliance with Section 7(a)(2) of the Endangered Species Act (ESA), 
federal agencies must prepare a BA pursuant to Section 7(c)(1) of ESA that identifies 
the likely effects of the proposed federal action on threatened and endangered species. 
See also Endangered Species Act. 

Biological Opinion (BO)  Document stating the United States Fish and Wildlife Service (FWS) and/or the 
National Marine Fisheries Service opinion as to whether a federal action is likely to 
jeopardize the continued existence of a threatened or endangered species or result in 
the destruction or adverse modification of critical habitat. 

bypass flows Saline agricultural return flows from the Wellton-Mohawk Irrigation and Drainage 
District that are routed to the Cienega de Santa Clara in Mexico in order to ensure 
compliance with the salinity provisions of Minute 242 of the 1944 Treaty. 

C  

candidate species Plant or animal species not yet officially listed as threatened or endangered under the 
ESA, but which is undergoing status review by the United States Fish and Wildlife 
Service. 

catch At a recreational fishery, refers to the number of fish captured, whether they are kept 
or released.   

channel (watercourse) An open conduit either naturally or artificially created which periodically or 
continuously contains moving water, or which forms a connecting link between two 
bodies of water. River, creek, run, branch, and tributary are some of the terms used to 
describe natural channels. Natural channels may be single or braided. Canal and 
floodway are some of the terms used to describe artificial channels. 

Cladophora Filamentous green alga important to the food chain in the Colorado River downstream 
of Glen Canyon Dam. 

Colorado River Basin All of the drainage area of the Colorado River system and all other territory within the 
United States to which the waters of the Colorado River system shall be beneficially 
applied. 

Colorado River Basin Project Act           
of 1968 (CRBPA) 

This Act authorized construction of a number of water development projects, 
including the Central Arizona Project (CAP), and required the Secretary to develop 
the Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs, or 
Long-Range Operating Criteria (LROC). 

Colorado River Basin                     
Salinity Control Forum 

The organization dedicated to controlling Colorado River salinity, consists of 
representatives of the seven Basin States.  
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Colorado River Compact of 1922 The agreement concerning the apportionment of the use of the waters of the Colorado 
River Basin, dated November 24, 1922, executed by Commissioners for the States of 
Arizona, California, Colorado, Nevada, New Mexico, Utah and Wyoming, approved 
by Herbert Hoover, representative of the United States, and proclaimed effective by 
the President of the United States, June 25, 1929. 

Colorado River Simulation System 
(CRSS) 

An operational model of the Colorado River Basin based on a monthly time step. 

Colorado River system The portion of the Colorado River and its tributaries within the United States as 
defined in the Colorado River Compact of 1922. 

Compact The Colorado River Compact of 1922. 

Compact Point Lee Ferry, Arizona, the reference point designated by the Colorado River Compact of 
1922 as dividing the Colorado River Basin into two sub-basins, the Upper Basin and 
the Lower Basin. See also Lee Ferry Compact Point. 

Consolidated Decree Entered by the United States Supreme Court on March 27, 2006 in the case of 
Arizona v. California, 547 U.S. 150 (2006). In 1963 the Supreme Court reached a 
Decision in the case of Arizona v. California. The 1964 Supreme Court Decree in the 
case of Arizona v. California implemented the 1963 Decision. This 1964 Supreme 
Court Decree was supplemented over time after its adoption and the Supreme Court 
entered a Consolidated Decree in 2006 which incorporates all applicable provisions of 
the earlier-issued Decisions and Decrees. 

consumptive use For purposes of this  Environmental Impact Statement (EIS), diversions of water from 
mainstream Colorado River, including water withdrawn from the mainstream through 
underground pumping, minus any measured and unmeasured return flows. 

Contractors Those who hold entitlements to Colorado River water are referred to as Contractors. 
Contractors consist of the federal government, states, Indian tribes, and various public 
and private entities that are recognized under the Consolidated Decree, hold a 
Section 5 Contract with the Secretary, or have a Secretarial Reservation of water.        
See also Consolidated Decree. 

conveyance loss  Water that is lost in transit from a pipe, canal, conduit, or ditch by leakage or 
evaporation. If the water is lost due to leakage, it may be considered return flow if it 
percolates to an aquifer and is available for reuse. If the water evaporates, it is 
considered consumptive use. 

Cooperating Agency  With respect to the National Environmental Policy Act of 1969, as amended, (NEPA) 
process, an agency that has jurisdiction by law or special expertise concerning an 
aspect of a proposed federal action, and that is requested by the lead agency to 
participate in the preparation of an Environmental Impact Statement. 

coordinated operation As applied to hydroelectric power resources, the operation of a group of hydroelectric 
powerplants to obtain optimal power benefits with due consideration for all other 
uses. Generally, the operation of two or more interconnected electrical systems to 
achieve greater reliability and economy.   

covered species Those species addressed in the Lower Colorado River Multi-Species Conservation 
Program (LCR MSCP) for which conservation measures would be implemented and 
for which authorization for “take” is being requested under Section 10 of the ESA. 
See also take. 

criteria Standards used for making a determination. 

critical habitat Specific areas with physical or biological features essential to the conservation of a 
listed species and which may require special management considerations or 
protection.  These areas have been legally designated via Federal Register notices. 
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cubic foot per second (cfs) A measure of water flow equal to one cubic foot of water passing a point on the 
stream in one second of time. 

cultural resource Building, site, district, structure, or object significant in history, architecture, 
archeology, culture, or science. 

D  

dead pool Reservoir elevation corresponding to dead storage. 

dead storage Reservoir space from which stored water cannot be evacuated by gravity. 

delta Sediment deposit formed at the mouth of the Colorado River and other rivers where 
they enter Lake Powell, Lake Mead or the Gulf of California. 

depletion Loss of water from a stream, river, or basin resulting from consumptive use. 

deposition Settlement of material out of the water column and on to the streambed.  Occurs when 
the energy of flowing water is unable to support the load of suspended sediment. 

discharge (flow) Volume of water that passes a given point within a given period of time; expressed in 
this EIS in cubic feet per second. See also cubic foot per second. 

dissolved oxygen (DO) Amount of free oxygen found in water; perhaps the most commonly employed 
measurement of water quality.  Low DO levels adversely affect fish and other aquatic 
life.  The ideal dissolved oxygen for fish life is between 7 milligrams per liter (mg/L) 
and 9 mg/L; most fish cannot survive when DO falls below 3 mg/L. 

diversion(s) Colorado River water withdrawn from the mainstream, including water diverted from 
reservoirs or drawn from the mainstream by underground pumping. 

domestic use Refers to the use of water for household, stock, municipal, mining, milling, industrial, 
and other like purposes, but excludes the generation of electrical power. 

draw down Lowering of a reservoir’s elevation; process of depleting reservoir or groundwater 
storage. 

E  

ecosystems Complex system composed of a community of fauna and flora and that system’s 
chemical and physical environments. 

electric power system Physically connected electric generating, transmission, and distribution facilities 
operated as a unit under one control. 

electrical demand Energy requirement placed upon a utility’s generation at a given instant or averaged 
over any designated period of time. 

endangered species A species or subspecies whose survival is in danger of extinction throughout all or a 
significant portion of its range. 

Endangered Species Act (ESA) The Endangered Species Act (ESA) of 1973 (16 U.S.C. §§ 1531-1544), as amended, 
under Section 9, provides for the prohibition of “take” of any fish or wildlife species 
listed as threatened or endangered under the ESA unless specifically authorized by 
regulation. See also take. 

energy Electric capacity generated and/or delivered over time.  
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entitlement Refers to an authorization to beneficially consume Colorado River water pursuant to a 
decreed right; a contract with the United States through the Secretary; or a Secretarial 
Reservation of water. 

epilimnion Thermal layering of water in lakes and streams.  See also stratification. 
F  

firm energy or power Non-interruptible energy or power guaranteed by the supplier to be available at all 
times except for reasons of uncontrollable forces or "continuity of service" contract 
provisions. 

flood An overflow or inundation that comes from a river or other body of water, and causes 
or threatens damage. Any relatively high streamflow overtopping the natural or 
artificial banks in any reach of a river or stream.  A relatively high flow as measured 
by either gage height or discharge quantity. 

flood control pool Reservoir volume above the active conservation and joint-use pool that is reserved for 
flood runoff and then evacuated as soon as possible to keep that space in readiness for 
the next flood. 

flood control release The release of water from Lake Mead and the operation of Hoover Dam for flood 
control purposes pursuant to the reservoir operating criteria specified in the 
February 8, 1984 Field Working Agreement between the United States Army Corps 
of Engineers (USACE) and the Bureau of Reclamation (Reclamation), and the 
USACE regulations contained in 33 C.F.R. pt 208.11.  

flow Volume of water passing a given point per unit of time expressed in cubic foot per 
second. See also cubic foot per second. 

forage fish Generally, small fish that reproduce prolifically and are consumed by predators. 

fore bay Impoundment immediately above a dam or hydroelectric plant intake structure.  The 
term is applicable to all types of hydroelectric developments (storage, run-of-river, 
and pumped-storage). 

fry Life stage of fish between the egg and fingerling stages. 

full pool Volume of water in a reservoir at maximum design elevation. 

G  

gaging station Specific location on a stream where systematic observations of hydrologic data are 
obtained through mechanical or electrical means. 

gigawatt-hour (GWh) One billion watt-hours of electrical energy. 

H  

headwater The source and upper part of a stream. 

hydroelectric power Electrical capacity produced by falling water. 

hypolimnetic zone The deep portion of a lake or reservoir volume generally classified as below the level 
of the thermocline. 

hypolimnion Thermal layering of water in lakes and streams.  Also see stratification. 
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Important Farmland As defined by the United States Department of Agriculture (USDA) Natural 
Resources Conservation Service (formerly the Soil Conservation Service), Important 
Farmlands include Prime Farmland, Unique Farmland, Farmland of Statewide 
Importance, and Farmland of Local Importance. The categorization of farmland is 
based upon a soil classification system which accounts for the physical and chemical 
characteristics of the land and the suitability of the land for producing crops. 
Important Farmlands are afforded special protection due to their importance to 
agricultural production. 

impoundment Body of water created by a dam. 

incidental take  Incidental take is defined under the ESA as take that is “incidental to, and not the 
purpose of, the carrying out of an otherwise lawful activity” (50 C.F.R. pt. 17.22 and 
17.32). See also take. 

Indian Trust Assets (ITAs) Indian Trust Assets are ‘legal interests’ in ‘assets’ held in ‘trust’ by the federal 
government for federally recognized Indian tribes or individual Indians. 

inflow Water flowing into a lake or reservoir from a river and/or its tributaries; or water 
entering a river from tributaries. 

in situ In archaeology, and as used in this EIS, in situ refers to an artifact that has not been 
moved from its original place of deposit. 

Interim Surplus Criteria (ISC) See "Interim Surplus Guidelines". 

irrigated area The gross farm area upon which water is artificially applied for the production of   
crops, with no reduction for access roads, canals, or farm buildings. 

irrigation The controlled application of water to arable lands to supply water requirements not 
satisfied by rainfall. 

J-K 

juvenile Young fish older than one year but not having reached reproductive age. 

kilowatt-hour (kWh) One thousand watt-hours of electrical energy. 

L  

land cover type A classification system to describe vegetation and other habitat types (e.g., cotton-
wood willow, honey mesquite type III, marsh). 

Las Vegas Valley  The topographic basin containing the City of Las Vegas, the City of North Las Vegas, 
the City of Henderson, and certain unincorporated townships of Clark County. 

Las Vegas Wash  The natural drainage channel for the entire Las Vegas Valley.  It is dominated by 
wastewater flows from the City of Las Vegas, Clark County Sanitation District, and 
City of Henderson wastewater treatment plants.  It terminates in the Las Vegas Bay of 
Lake Mead.   
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Law of the River As applied to the Colorado River, the Secretary is vested with the responsibility to 
manage the mainstream waters of the Lower Basin pursuant to applicable federal law. 
This responsibility is carried out consistent with a body of documents referred to as 
the Law of the River. This collective set of documents comprising numerous 
operating criteria, regulations, and administrative decisions included in federal and 
state statues, interstate compacts, court decisions and decrees, an international treaty, 
and contracts with the Secretary, apportions the Colorado River waters and regulates 
the use and management of the Colorado River among the seven Basin States and 
Mexico. 

lead agency A lead agency is an agency initiating and overseeing the preparation of an EIS. For 
this EIS, Reclamation is the lead agency for compliance with NEPA.   

Lee Ferry Compact Point The Colorado River Compact of 1922 divided the Colorado River Basin into two sub-
basins: the Upper Basin, and the Lower Basin. The Lee Ferry Compact Point, 
identified as the reference point which marks this division between the Upper Basin 
and the Lower Basin, is located in the mainstream Colorado River in Arizona, one 
mile below the confluence of the Colorado River with the Paria River. 

Lees Ferry Gaging Station The site of the United States Geological Survey (USGS) stream gage (Lees Ferry 
Gaging Station) located in Arizona, on the Colorado River upstream of its confluence 
with the Paria River, downstream of Glen Canyon Dam. Also, the location of 
Colorado River ferry crossings (1873 to 1928). 

limnology Scientific study of physical characteristics and biology of lakes, ponds, and streams. 

load Amount of electrical power or energy delivered or required at a given point. 

Lower Basin (states) The Colorado River Compact of 1922 divided the Colorado River system into two 
sub-basins: the Upper Basin, and the Lower Basin, and defined the Lower Basin as 
including those parts of the states of Arizona, California, Nevada, New Mexico, and 
Utah, within and from which waters drain naturally into the Colorado River below the 
Lee Ferry Compact Point in Arizona. See also Lee Ferry Compact Point. 

Lower Division (states) The Colorado River Compact of 1922 divided the seven Colorado River Basin states 
into two groups: Upper Division states, and Lower Division states.  The Lower 
Division states are Arizona, Nevada, and California. See also Basin States. 

M  

magnitude A number characteristic of a quantity and forming a basis for comparison with similar 
quantities such as flows.   

mean monthly flow Average flow for the month, usually expressed in cubic feet per second. 

mean sea level (msl) The average height of the surface of the oceans and seas measured throughout all 
stages of the tidal cycle, determined from hourly readings of tidal height and 
computed over a long (usually 19-year) period. It is used as a datum plane, i.e., serves 
as the reference surface, from which elevations and depths are measured. 

median Middle value in a distribution, above and below which lie an equal number of values. 

megawatt (MW) One million watts of electrical power (capacity). 

megawatt-hour (MWh) One million watt-hours of electrical energy. 

metalimnion Thermal layering of water in lakes and streams.  See also stratification. 

milligram per liter (mg/L) Equivalent to one part per million. 
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National Environmental Policy Act 
of 1969, as amended (NEPA) 

Law requiring federal agencies to integrate environmental values into their decision 
making processes by considering the environmental impacts of their proposed actions 
and reasonable alternatives to those actions. To meet this requirement, federal 
agencies prepare a detailed statement known as an Environmental Impact Statement, 
or EIS.  

National Register of Historic Places 
(NRHP) 

The nation’s official list of cultural resources worthy of preservation. Authorized 
under the National Historic Preservation Act of 1966, the NRHP is part of a national 
program to coordinate and support public and private efforts to identify, evaluate, and 
protect our historic and archeological resources. Properties listed in the NRHP include 
districts, sites, buildings, structures, and objects that are significant in American 
history, architecture, archeology, engineering, and culture. 

natural flow The flow of any stream undepleted by human activities. 

non-system water Waters originating from outside the Colorado River system. 

Normal Condition  When the Secretary has determined that there is available for annual release 7.5 maf 
to satisfy consumptive use in the Lower Division states pursuant to Article II(B)(1) of 
the Consolidated Decree. 

O  

oligotrophic A body of water characterized by low dissolved plant nutrient and organic matter, and 
rich in oxygen at all depths. 

P-Q  

peak flow Maximum instantaneous flow in a specified period of time. 

peak load Maximum electrical demand in a stated period of time. 

penstock Conduit pipe used to convey water under pressure to the turbines of a hydroelectric 
plant. 

percentile A statistical term.  A descriptive measure that splits ranked data into 100 parts, or 
hundredths.  For example, the 10th percentile is the value that splits the data in such a 
way that ten percent of the values are less than or equal to the 10th percentile. 

Piscivorous Habitually feeding on fish. 

PM10   (PM10) Particulate matter (PM) (dust particles) standard that includes particles with a 
diameter of ten micrometers or less. 

power Electrical capacity generated, transferred or used. 

Present Perfected Right (PPR) Many Colorado River water rights originated as ‘perfected rights’ specified in the 
1964 United States Supreme Court Decree in the case of Arizona v. California. 
‘Present perfected rights’ (PPRs) are the highest priority Colorado River water rights 
that the 1964 Decree defines as those perfected rights existing on June 25, 1929 (the 
effective date of the Boulder Canyon Project Act of 1928).   

priority A ranking with respect to diversion of water relative to other water users. 
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probability In this EIS, the relative frequency with which a range of modeled values occurs.  For 
example, the probability of Lake Mead elevation exceeding 1,180 feet msl in June 
2005 is equal to the number of modeled elevations greater than 1,180 feet msl in June 
2005, divided by the total number of modeled elevations in June 2005. 

public involvement Process of obtaining citizen input into each stage of development of planning 
documents.  Required as a major input into any EIS. 

R  

ramp rate The rate of change in instantaneous output from a powerplant.  The ramp rate is 
established to prevent undesirable effects due to rapid changes in loading or, in the 
case of hydroelectric plants, discharge. 

rated head Water depth for which a hydroelectric generator and turbines were designed. 

reach A specified segment of a river, stream, channel, or other water conveyance facility.  

recruitment Survival of young plants and animals from birth to a life stage less vulnerable to 
environmental change. 

reregulating reservoir A reservoir for reducing diurnal fluctuations resulting from the operation of an 
upstream reservoir for power production. 

resampling The digital process of changing the sample rate or dimensions of sampled data 
(e.g., digital imagery or audio) by temporarily or areally analyzing and sampling the 
original data. 

reserved water In the case of Indian reservations, rights based on the doctrine of Indian reserved 
rights, and in the case of federal establishments other than Indian reservations, a 
federal reservation of water for use on property under federal jurisdiction. 

reservoir A pond, lake, or basin, either natural or artificial, for the storage, regulation, and   
control of water. 

return flow Portion of water previously diverted from a river or stream and subsequently returned 
to that river or stream, and is available for consumptive use by others. 

return flow credit In the accounting of consumptive use in the Lower Basin, Colorado River water that 
is returned to the river and is available for consumptive use by others in the year in 
which it was diverted is credited against a water user's total diversions. 

riffle A stretch of choppy water caused by an underlying rock shoal or sandbar. 

riparian Of, on, or pertaining to the bank of a river, pond, or lake. 

river mile (RM) River miles are numbered along the Colorado River from south to north starting with 
RM 0.0 at the Southerly International Border (SIB) with Mexico. Dam locations are 
noted at their respective river miles. 

river stage Water surface elevation of a river above a datum.  

RiverWareTM A commercial river system simulation computer program that was configured to 
simulate operation of the Colorado River for this EIS. 

runoff That part of the precipitation that appears in surface streams. It is the same as 
streamflow unaffected by artificial diversions, storage, or other works of man in or on 
the stream channels.   
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salinity A term used to refer to the dissolved minerals in water, also referred to as total 
dissolved solids (TDS). See also total dissolved solids. 

Secretary The Secretary of the Department of the Interior, and duly appointed successors, 
representatives and others with properly delegated authority. 

Section 10(a)(1)(B) permit Section 10(a)(1)(B) of the ESA authorizes the FWS to issue non-federal entities a 
permit for the incidental take of endangered and threatened wildlife species.  This 
permit allows the non-federal entity to proceed with an activity that is legal in all other 
respects, but that results in the “incidental to, and not the purpose of, the carrying out 
of an otherwise lawful activity.” See also take. 

sediment Unconsolidated solid material that comes from weathering of rock and is carried by, 
suspended in, or deposited by water or wind. 

sediment load Mass of sediment passing through a stream. 

seepage Relatively slow movement of water through a medium, such as sand. 

Shortage Condition  When the Secretary has determined that there is available for annual release less than 
7.5 maf to satisfy consumptive use in the Lower Division states pursuant to 
Article II(B)(3) of the Consolidated Decree. 

spawn To lay eggs, especially fish. 

spills Water releases from a dam in excess of powerplant capacity. 

spillway Overflow facility at a dam, usually consisting of a sill at the full-reservoir elevation. 

spinning reserves Available capacity of generating facilities synchronized to the interconnected electric 
system so that it can be called upon for immediate use in response to system problems 
or sudden load changes. 

stage Reservoir elevation. 

Standards A means established by authority as a rule for the measure of quality, such as  
cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, 
odor, or color) in drinking water.   

storage Water artificially impounded in surface or underground reservoirs, for future use. 
Water naturally detained in a drainage basin, such as groundwater, channel storage, 
and depression storage.   The term "drainage basin storage" or simply "basin storage" 
is sometimes used to refer collectively to the amount of water in natural storage in a 
drainage basin. See also conservation storage and dead storage. 

stratification Thermal layering of water in lakes and streams.  Lakes usually have three zones of 
varying temperature:  (1) epilimnion – top layer with essentially uniform warmer 
temperature; (2) metalimnion – middle layer of rapid temperature decrease with depth; 
and (3) hypolimnion – bottom layer with essentially uniform colder temperatures. 

streamflow The discharge that occurs in a natural channel. Although the term discharge can be   
applied to the flow of a canal, the word streamflow uniquely describes the discharge 
in a surface stream course. The term "streamflow" is more general than runoff, as 
streamflow may be applied to discharge whether or not it is affected by diversion or 
regulation. 

system storage The total volume of water available in the Colorado River Basin at a specific point in 
time. 
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system water Waters originating from the Colorado River system. 

Surplus Condition  When the Secretary has determined that there is available for annual release more 
than 7.5 maf to satisfy consumptive use in the Lower Division states pursuant to 
Article II(B)(2) of the Consolidated Decree. 

T 

tail water Water immediately downstream of the outlet from a dam or hydroelectric powerplant.

take As defined by the ESA, “take” means to harass, harm, pursue, hunt, shoot, wound, 
kill, trap, capture, or collect, or to attempt to engage in any such conduct 
(16 U.S.C. §§ 1531[18]).   

thermocline The zone of maximum change in temperature in a water body, separating upper 
(epilimnetic) from lower (hypolimnetic) zones. 

threatened species A species or subspecies that is likely to become endangered in the foreseeable future. 

total dissolved solid (TDS) A measure of the inorganic or mineral content of water, commonly expressed in 
milligrams per liter. See also salinity. 

traditional cultural property A site or resource that is eligible for inclusion in the National Register of Historic 
Places because of its association with cultural practices or beliefs of a living 
community. See also National Register of Historic Places. 

tributary  River or stream flowing into a larger river or stream.   

Turbidity Cloudiness of water, measured by how deeply light can penetrate into the water 
column from the surface. 

U-V  

Upper Basin (states) The Colorado River Compact of 1922 divided the Colorado River system into two 
sub-basins: the Upper Basin, and the Lower Basin, and defined the Upper Basin as 
including those parts of the states of Arizona, Colorado, New Mexico, Utah, and 
Wyoming, within and from which waters drain naturally into the Colorado River 
above the Lee Ferry Compact Point in Arizona. See also Lee Ferry Compact Point. 

Upper Colorado River Commission Commission established by the Upper Colorado River Basin Compact of appointed 
members from the Upper Division states whose purpose is to secure the storage of 
water for beneficial consumptive use in the Upper Basin. 

Upper Division (states) The Colorado River Compact of 1922 divided the seven Colorado River Basin states 
into two groups: Upper Division states, and Lower Division states. The Upper 
Division states are Colorado, New Mexico, Utah, and Wyoming.                              
See also Basin States. 

 

 

 

 

 



Glossary  
 

 

October 2007 Glo-12 
Final EIS – Colorado River Interim Guidelines for 

Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead 

 

W-X  

water year That period of twelve months ending September 30 of each year. 

Waters of the United States  In accordance with the Clean Water Act, Waters of the United States include: (1) all 
waters which may be susceptible to use in interstate or foreign commerce; (2) all 
interstate waters including interstate wetlands; (3) all other waters such as intrastate 
lakes, rivers, streams (including intermittent streams), mud flats, sand flats, wetlands, 
sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds, the use, 
degradation, or destruction of which could affect interstate or foreign commerce 
including any such waters; (4) all impoundments of waters otherwise defined as 
waters of the United States; (5) tributaries of waters identified in this EIS; (6) the 
territorial seas; and (7) wetlands adjacent to waters (other than waters that are 
themselves wetlands) identified in this EIS. 

watershed The drainage area upstream of a specified point on a stream. 

Y-Z  
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