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USACE Sacramento District Datum Documentation Report 

Project: New Hogan Dam 

NGVD 29To NAVD 88 Datum Conversion Factor:   add 2.94ft. 

Datum Conversion Procedure: The USACE Mapping Unit and A-E Contractor performed field 
measurements with known historical elevations. All documentation and raw data is filed with the USACE 
Sacramento District Mapping Unit. All survey and gage control is in US feet and is tied to NGS monument 
JS0466. For questions or comments contact the Sacramento District Datum Coordinator. The results of 
this survey produced an averaged difference between NGVD 29 and NAVD 88 of 2.94 feet for the USACE 
New Hogan Dam civil works project 

Station ID COE-NGVD29 record NAVD 88 Difference 
CA-74 754.42 757.40 2.98 

CA-1093 731.24 734.16 2.92 
Tank Reset 738.84 741.76 2.92 
Hogan Base 551.93 554.88 2.95 

    
    
    

Averaged Delta = 2.94 ft conversion factor New Hogan 
 

Accuracy Statement: The NAVD88 datum conversion accuracy is: =/- 0.25 feet to real work NAVD 88 
elevations per EC- 1110-2-6065 Comprehensive Evaluation of Project Datums. The stated conversion 
factor is for planning, operations, water management and legacy conversion only. All future design work 
and survey work shall adhere to the NAVD 88 datum and follow EM 1110-1-1005 Control and 
Topographic Surveying. Contact the USACE Sacramento District’s survey unit or the district’s datum 
coordinator the most up to date survey control. 
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NEW HOGAN LAKE 
CALAVERAS RIVER, CALIFORNIA 

PERTINENT DATA 

General 

Drainage areas 
Mormon Slough at Bellota ............................... .470 sq mi 
Calaveras R at Jenny Lind ............................... .393 sq mi 
Cosgrove Cr near Valley Springs ......................... 21.1 sq mi 
Calaveras R at New Hogan Dam .......................... .363 sq mi 
S Fk Calaveras R near San Andreas.. ..................... .I18 sq mi 
N Fk Calaveras R near San Andreas ...................... 85 2 sq mi 

Flows at dam site 
Mean annual (1 907-1980) .................................. 157,300 
Max. mean daily recorded inflow (23 Dec 55) .............. 24,000 cfs 
Max. instantaneous recorded inflow (2 Apr 58) ............ 42,000 cfs 
Standard project peak inflow.. ........................... 66,000 cfs 
Standard project peak outflow.. .......................... 28,000 cfs 
Spillway design peak inflow.. ........................... 132,000 cfs 
Spillway design peak outflow.. .......................... 118,000 cfs 

Resewolr 

Elevation 
Inactive pool ................................................ 586 ft 
Flood control pool (bottom). .............................. .666.17 ft 
Gross pool.. ............................................ 713 
Taking line .................................................. 720ft 
Spillway design flood pool ................................... 720 ft 

Area 
Inactive pool ............................................ .702 acres 
Gross pool ............................................ .4,333 acres 
Spillway design flood pool ............................. .4,670 acres 

Storage capacity 
Inactive pool .......................................... .14,900 ac-R 
Flood control pool (bottom) ........................... 152,100 ac-ft 
Gross pool ........................................... 31 7,100 ac-ft 
Standard project flood pool ........................... 322,300 ac-ft 
Spillway design flood pool ............................ 348.600 ac-ft 

Reservoir length at gross pool elevation.. ..................... . 8  miles 

Hydroelectric power facilities - None 





NOTICE TO USERS OF THIS MANUAL 

Regulations specify that this Water Control Manual be published in 
looseleaf form, and only those sections, or parts thereof, requiring changes 
will be revised and printed. Therefore this copy should be preserved in good 
condition so that inserts can be made to keep this manual current. 





NEW HOGAN DAM AND LAKE 
CALAVERAS RIVER. CALIFORNIA 

WATER CONTROL MANUAL 

TITLE PAGE 

. . . . . . . . . . . . . . . . . . . .  PHOTO . NEW HOGAN DAM AND LAKE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PERSONNEL 

PERTINENT DATA . . m . m . m m m . , m . m .  m m m m , 

. . . . . . . . . . . . . . . . . . . .  NOTICE TO USERS OF THIS MANUAL 

TABLEOFCONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEXT OF MANUAL 

Paragraph  S u b j e c t  

I . INTRODUCTION 

Autho r i za t i on  . . . . . . . . . . . . . . . . . . . . .  
Purpose and Scope . . . . . . . . . . . . . . . . . . .  
Related Manuals and Reports . . . . . . . . . . . . . .  
P r o j e c t  Owner . . . . . . . . . . . . . . . . . . . . .  
Operat ing Agency . . . . . . . . . . . . . . . . . . . .  
Regu la t ing  Agency . . . . . . . . . . . . . . . . . . .  

I 1  . DESCRIPTION OF PROJECT 

Locat ion  . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Purpose 

Phys ica l  Components . . . . . . . . . . . . . . . . . .  
Related Cont ro l  F a c i l i t i e s  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Real Es ta te  A c q u i s i t i o n  
Pub l i c  F a c i l i t i e s  . . . . . . . . . . . . . . . . . . .  

I11 . HISTORY OF PROJECT 

. . . . . . . . . . . . . . . . . . . . .  Au tho r i za t i on  
P l a n n i n g a n d D e s i g n  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Const ruc t ion  
Related P ro jec t s  . . . . . . . . . . . . . . . . . . . .  
Mod i f i ca t i ons  t o  Regulat ion . . . . . . . . . . . . . .  
P r i n c i p a l  Regulat ion Problems . . . . . . . . . . . . .  

Page 

1 

11 

111 

1 v 

v 

a 

Page 





TABLE OF CONTENTS ( c o n t ' d )  

Paragraph S u b j e c t  Page 

I V  . WATERSHED C H A R A C T E R I S T I C S  

General Characteristics . . . . . .  
Topography . . . . . . . . . . . . .  
Geology. Soils and Vegetation . . .  . . . . . . . . . . . . . .  Sediment 

. . . . . . . . . . . . . .  Climate 
Storms and Floods . . . . . . . . .  
Runoff Characteristics . . . . . . .  
Water Quality . . . . . . . . . . .  
Channel and Floodway Characteristics 
Upstream Structures . . . . . . . .  
Downstream Structures . . . . . . .  
Economic Data . . . . . . . . . . .  

V . DATA C O L L E C T I O N  AND COMMUNICATION NETWORKS 

. . . . . . . . . . . . . . .  Hydrometeorologic Stations 
. . . . . . . . . . . . . . . . .  Water Quality Stations . . . . . . . . . . . . . . . . . . .  Sediment Stations 

. . . . . . . . . . . . . . .  Recording Hydrologic Data 
. . . . . . . . . . . . . . . . .  CommunicationNetwork 

Communication with Project . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  Project Reporting Instructions . . . . . . . . . . . . . . . . . . . . . . . .  Warnings 

V I  . HYDROLOGIC FORECASTS 

. . . . . . . . . . . . . . . . . . . . . . . .  General 
. . . . . . . . . . . . . . .  Flood Condition Forecasts 

. . . . . . . . . . . . .  Conservatlon Purpose Forecasts 
. . . . . . . . . . . . . . . . . .  Long Range Forecasts 

V I I  . WATER CONTROL P L A N  

General Objectives . . . . . . . .  
. . . . . . . .  Major Constraints 

Overall Plan for Water Control . . 
Standing Instructions to Damtender 

. . . . . . . . . .  Flood Control 
. . . . . . . . . . . .  Recreation 

. . . . . . . . . .  Water Quality 
. . . . . . . .  FishandWildlife 

. . . . . . . . . . .  Water Supply 
Hydroelectrfc Power . . . . . . .  
Navigation . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Other 
Deviation from Normal Regulations 
Rate of Release Change . . . . . .  





TABLE OF CONTENTS (cont  I d )  

Paragraph 

Table No. 

Subject Page 

V I I I  . EFFECT OF WATER CONTROL PLAN 

General . . . . . . . . . . . . . . . . . . . . . . . .  V I I I - 1  . . . . . . . . . . . . . . . . .  Sp i l lway  Design Flood V I I I - 1  
. . . . . . . . . . . . . . . . . . . . .  Flood Cont ro l  V I I I - 2  . . . . . . . . . . . . . . . . . . . . . . .  Recreat ion V I I I - 3  . . . . . . . . . . . . . . . . . . . . .  Water Q u a l i t y  V I I I - 4  . . . . . . . . . . . . . . . . . . .  F i s h a n d W i l d l i f e  V I I I - 4  . . . . . . . . . . . . . . . . . . . . . .  Water Supply V I I I - 4  

. . . . . . . . . . . . . . . . . .  Hydroe lec t r i c  Power V I I I - 4  . . . . . . . . . . . . . . . . . . . . . . .  Nav iga t ion  V I I I - 4  . . . . . . . . . . . . . . . . . . . . . .  Frequencies V I I I - 4  
. . . . . . . . . . . . . . . . . . . . .  Other Studies V I I I - 5  

I X  . WATER CONTROL MANAGEMENT 

R e s p o n s i b i l i t i e s  and Organizat ion . . . . . . . . . . .  IX-1  
~ n t e r a g e n c y  Coord inat ion . . . . . . . . . . . . . . . .  IX-2 
In teragency Agreements . . . . . . . . . . . . . . . . .  IX-3 
Commissions. River  A u t h o r i t i e s .  Compacts and 

Commit tees . . . . . . . . . . . . . . . . . . . . . .  IX-3 
Reports . . . . . . . . . . . . . . . . . . . . . . . .  IX-3 

LIST OF TABLES 

Subject Page 

. . . . . . . . . . . . . . . . .  Recreat ion F a c i l i t i e s  
Area D i s t r i b u t i o n  by E leva t ion .  Calaveras River Basin 

AboveNewHogan . . . . . . . . . . . . . . . . . . .  
D i s t r i b u t i o n  o f  Vegetatfon Above New Hogan Dam . . . . .  

. . . . . . . . .  Temperature Data f o r  Selected S ta t i ons  
P r e c i p i t a t i o n  Data f o r  Selected S ta t i ons  . . . . . . . .  
H i s t o r i c a l  Monthly Evaporat ion . New Hogan Lake . . . .  
H i s t o r i c a l  Average Monthly Wind Movement . 

NewHoganLake . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  H i s t o r i c a l  F loodf lows 

Average Monthly I n f l o w s  t o  New Hogan Lake . . . . . . .  
Reach Lengths and Flood Wave Travel  Times . . . . . . .  
Populat ions o f  Selected Areas . . . . . . . . . . . . .  
Gross Value o f  Commodity Group Product ion 

byCounty;1975 . . . . . . . . . . . . . . . . . . .  
Gross Value o f  the  F i ve  Major Crops Grown i n  

San Joaquin County. 1975 . . . . . . . . . . . . . . .  
Damages Prevented by New Hogan Dam and Lake 

i n  Historical Floods . . . . . . . . . . . . . . . . .  
New Hogan Lake . Estimated Annual Visitation . 

1963 . 1981 . . . . . . . . . . . . . . . . . . . . .  





L I S T  OF PLATES 

P l a t e  No. S u b j e c t  

New Hogan Lake Area Map 
General Map 
New Hogan Dam, Plan and E leva t i on  
New Hogan Dam, Sect ions 
New Hogan Dikes - Plans, P r o f i l e s ,  and Sect ions 
New Hogan O u t l e t  Works - Plan, P r o f i l e ,  and Sect ions 
New Hogan Sp i l lway  - Plan, E levat ion ,  and Sect ions 
New Hogan Lake Real Es ta te  Map 
New Hogan Lake Recreat ion F a c i l i t i e s  
Topography and Stream Gaging Sta t ions  
Stream P r o f i l e s  
Normal Annual P r e c i p i t a t i o n  and C l ima to log i ca l  S ta t ions  
Seasonal V a r i a t i o n  o f  R a i n f a l l  Frequency, 

Calaveras River Basin 
Areas Subject  t o  Flooding, Lower Calaveras River 

( P r o j e c t  Cond i t ion)  
Unfmpaired Monthly I n f l ows  t o  New Hogan Lake 
Sedimentation Ranges 
Sp i l lway  Design Flood Hydrographs 
Flood Routings 
Annual Maximum Rain Flood Flows, Calaveras River 

Below New Hogan Dam (Unregulated Cond l t ion)  
Rain Flood Frequency Curves, Calaveras River 

below New Hogan Dam (Unregulated Cond i t ion)  
Peak Rain Flood Frequency Curves, Calaveras River 

Below New Hogan Dam (Regulated Cond i t ion)  
Peak Rain Flood Frequency Curves, Mormon Slough 

a t  B e l l o t a  (Regulated Condi t ions)  
Stage-Frequency Curve 
Stage-Duration Curve 
Seasonal V a r i a t i o n  o f  Storage Frequency 
H i s t o r i c a l  Operation, New Hogan Lake 

EXHIBITS 

E x h i b i t  A.  Standing I n s t r u c t i o n s  f o r  Damtenders f o r  New Hogan Dam 





I - INTRODUCTION 

1-01 . AUTHOR1 ZATION 

The New Hogan Dam and Lake Water Cont ro l  Manual, Calaveras River ,  
C a l i f o r n i a ,  i s  an Appendix t o  the San Joaquln River Basin Master Water Cont ro l  
Manual. I t  i s  prepared i n  accordance w i t h  i n s t r u c t i o n s  conta ined i n  ER 
1110-2-241, EM 1110-2-3600, EC 1110-2-208, and ETL 1110-2-251. 

1-02. PURPOSE AND SCOPE 

This manual prov ides a d e t a i l e d  p l a n  f o r  water c o n t r o l  and management 
a t  the  New Hogan Dam and Lake p r o j e c t  on the Calaveras River ,  C a l i f o r n i a .  A 
map o f  New Hogan Lake area i s  shown on P l a t e  1. Locat ion  o f  the p r o j e c t  i s  
shown on P l a t e  2. 

1-03. RELATED MANUALS AND REPORTS 

This manual i s  Appendix 111 t o  the San Joaquin River  Basin Master Water 
Cont ro l  Manual. Other r e l a t e d  r e p o r t s  a re  as fo l l ows :  

T I  t l e  

Master Manual o f  Reservoir  Regulat ion, 
San Joaquin Basin, C a l i f o r n i a  

Appendix I - (reserved f o r  Cosumnes R ive r )  
Appendix I 1  - Camanche Dam and Reservoir  
Appendlx I11 . -  New Hogan Dam and Lake 
Appendix I V  - Farmington Reservoir  
Appendix V - New Melones Dam and Lake 
Appendix V I  - New Don Pedro Dam and Lake 
Appendix V I I  - New Exchequer Reservoir  
Appendix V I I I  - Merced County Stream Group 
Appendlx I X  - Buchanan Dam and H. V.  Eastman Lake 
Appendix X - Hidden Dam and Hensley Lake 
Appendix X I  - F r i a n t  Reservoir  
Appendix X I 1  - B i g  Dry Creek Reservoir  
Appendix XI11 - ( reserved f o r  Redbank-Fancher Creeks 

P ro jec t s  
Appendix X I V  - Los Banos Reservoir  

Related Reports 

Maintenance Manual 

Review o f  Sp i l lway  Adequacy 

Date - 
Jul 54 

Sep 81 
Ju l  83 
Oct 67 
Jan 80 
Aug 72 
Oct 81 
Sep 59 
Jun 75 
Mar 75 
Aug 80 
Ju l  54 

Oct 70 

16 Feb 66 

Nov 78 



Oesian Memoranda 

T I  t l e  - Date - 
No. 1 - Hydrology 7 Oct 57 
No. 2 - Real Es ta te  4 Feb 59 
No. 3 - Relocat ions 17 Jun 58 

Supplement No. 1 
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  n   

  
  n  

s   
    

1  
     

1  
  g   
    
    
   

 
No. 14 - Real Es ta te  - Land Requirements f o r  Access Purposes 7 J u l  66 
No. 15 - Deer F l a t  I n t e r i m  Boat Access Development 7 J u l  69 

    
No. 17  V i s i t o r  I n t e r p r e t i v e  Center 

1-04. PROJECT OWNER 

New Hogan Dam and Lake i s  owned by the U.S. Army Corps o f  Engineers. 

1-05. OPERATING AGENCY 

The Sacramento D i s t r i c t ,  U.S. Army Corps of Engineers operates the New 
Hogan p r o j e c t .  

 l

1-06. REGULATING AGENCIES 

The p lan  o f  opera t ion  o f  New Hogan Dam f o r  f l o o d  c o n t r o l  was developed 
by the Corps of Engineers, Sacramento D i s t r i c t ,  w i t h  the o b j e c t i v e  o f  secur ing 
the g rea tes t  poss ib le  bene f i t s  from f l o o d  con t ro l ,  i r r i g a t i o n ,  munic ipal  and 
i n d u s t r i a l  water supply, and rec rea t i on .  Water s to red  i n  f l o o d  c o n t r o l  space, 
i n c l u d i n g  water s tored above the maximum f l o o d  rese rva t i on  i n  accordance w i t h  
the antecedent p r e c i p i t a t i o n  - ground wetness index, I s  subject  t o  the 
d i s c r e t i o n a r y  c o n t r o l  o f  the Sacramento D i s t r i c t .  



Object ives and plans f o r  the management o f  water s tored outs ide  the 
f l o o d  c o n t r o l  rese rva t i on  were j o i n t l y  developed by the Stockton East Water 
D i s t r i c t  ( f o rmer l y  the  Stockton and East-San Joaquin Water Conservation 
D i s t r i c t ) ,  the  Sta te  o f  C a l i f o r n i a  Department o f  Water Resources, and the  U.S. 
Bureau o f  Reclamation. The Stockton East Water D i s t r i c t  normal ly  coord inates 
the  day-to-day conservat ion releases w i t h  the Park Manager. The conservat ion 
water supply con t rac t  i s  admin is t ra ted  by the Bureau o f  Reclamation, 
H id -Pac i f i c  Region, Sacramento. 





II - DESCRIPTION OF PROJECT 

2-01. LOCATION 

New Hogan Dam and Reservoir  a re  loca ted on the Calaveras River ,  near 
Va l ley  Springs, C a l i f o r n i a ,  about 28 m i les  east o f  Stockton, C a l i f o r n i a .  The 
l o c a t i o n  o f  the  p r o j e c t  r e l a t i v e  t o  the Calaveras River Basin and r e l a t i v e  t o  
C a l i f o r n i a  a re  shown on P l a t e  2, a  general map o f  the basin. The p r o j e c t  can 
be reached by car by d r i v i n g  east  from Stockton on Sta te  Highway 8/26, or east 
from Lodi on S ta te  Highway 12. 

2-02. PURPOSE 

New Hogan Lake prov ides storage f o r  f l o o d  c o n t r o l ,  munic ipal  and 
i n d u s t r i a l  water supply, i r r i g a t i o n ,  and rec rea t i on .  

2-03, PHYSICAL COMPONENTS 

A t  normal f u l l  pool  ( e l e v a t i o n  713.0 f e e t ) ,  the rese rvo i r  extends about 
8  m i l es  from the dam i n  a  no r theas te r l y  d i r e c t i o n ,  and about 3  m i l es  from the 
dam i n  a  souther ly  d i r e c t i o n ,  f o r  a  t o t a l  l eng th  o f  about 11 mi les .  The 
capac i ty  o f  New Hogan Lake a t  normal f u l l  pool  was o r i g i n a l l y  est imated a t  
325,000 acre- feet ,  bu t  sedimentat ion and a  more accura te ly  developed area 
capac i ty  t a b l e  has reduced i t  t o  about 317,100 acre- feet .  The area a t  normal 
f u l l  pool  i s  about 4,300 acres. Area and capac i ty  curves a re  presented on 
Chart A-1, and a  t a b l e  o f  capac i t i es  i s  presented on Chart A-2. 

 



h 

2-04. RELATED CONTROL FACILITIES 

Hogan Dam i s  a  re in fo rced  concrete arch s t r u c t u r e  loca ted 600 f e e t  
upstream from New Hogan Dam. I t  was b u i l t  f o r  f l o o d  c o n t r o l  by the C i t y  o f  
Stockton i n  1930. I t s  gates have been removed and i t s  i n te r fe rence  w i t h  f l o w  
t o  New Hogan Dam i s  n e g l i g i b l e .  

The Mormon Slough Pro jec t ,  Calaveras River ,  i s  a  system designed t o  
convey Calaveras River f l o o d  f lows s a f e l y  through the h i g h l y  p roduct ive  
a g r i c u l t u r a l  lands downstream o f  New Hogan Dam and through suburban Stockton. 
The Mormon Slough P ro jec t  was author ized by Congress i n  1962 and completed i n  
1969. The system cons i s t s  o f  a  d i ve rs ion  o f  the Calaveras River near B e l l o t a  
t o  Mormon Slough, ,then t o  the Stockton D i v e r t i n g  Canal t o  the east s ide  o f  
Stockton, then back t o  the Calaveras River through Stockton, as shown on the 
Genera1 Map on P l a t e  2. The Mormon Slough p r o j e c t  au thor ized enlargement o f  
the capac i t i es  o f  the Calaveras River between the Mormon Slough D ivers ion  and - 
the Stockton D i v e r t i n g  Canal, bu t  t h i s  improvement was dropped as economical ly 
un feas ib le .  The deslgn capac i ty  o f  the system I s  12,500 cubic f e e t  per 
second. This  prov ides p r o t e c t i o n  t o  adjacent lands from f l o o d i n g  i n  about 80 
t o  84 percent  o f  a11 years. The system I s  maintained by the San Joaquin 
County Department o f  Pub l ic  Works. The Stockton East Water D i s t r i c t  operates 
several  i r r i g a t i o n  and m u n i c i p a l - i n d u s t r i a l  d i ve rs ion  f a c i l i t i e s  on Mormon 
Slough and on the Calaveras River below the New Hogan p r o j e c t .  Stockton 
East 's  p r i n c i p a l  m u n i c i p a l - i n d u s t r i a l  d i ve rs ion  f a c i l i t i e s  a re  loca ted near 
B e l l o t a  and cons i s t  o f  the Calaveras River Headworks, B e l l o t a  Weir, and the 
m u n i c i p a l - i n d u s t r i a l  in take.  

The Calaveras River Headworks cons i s t  o f  four    
c u l v e r t s   . The 
s t r u c t u r e  l i m i t s  f l o o d  f lows and c o n t r o l s  i r r i g a t i o n  f lows down the r i v e r .  
The channel capac i ty  i n  the reach below i s  severely r e s t r i c t e d  due t o  i t s  
smal l  cross sec t i on  and dense overgrowth on i t s  banks. 

The B e l l o t a  Weir, loca ted  on Mormon Slough j u s t  downstream o f  the 
Calaveras River Headworks, i s  a  removable check dam ( f l a s h  boards and 
stanchions)  w i t h  f l o w  c o n t r o l  s l i d e  gates loca ted on the face o f  the dam. The 
c r e s t  i s  normal ly  8  f e e t  above the channel. During the summer when d i v e r s i o n  
flows a r e  greater  and there i s  no danger o f  f l o o d  f lows, the e f f e c t i v e  he lgh t  
of the weir i s  increased t o  r a i s e  the head on the Calaveras River Headworks 
and the m u n i c i p a l - i n d u s t r i a l  In take.  

h 

The in take  t o  Stockton East Water D i s t r i c t ' s  mun ic ipa l - I ndus t r i a l  water 
supply system i s  loca ted  j u s t  upstream o f  the B e l l o t a  weir ,  downstream from 
the Calaveras River headworks. The design capac i ty  o f .  the i n take  and 
conveyance system i s  93 cubic f e e t  per second. Water d i v e r t e d  t o  the i n t a k e  



i s  conveyed 13.3 m i les     
.  The cu r ren t  p l a n t  capac i ty  i s  one-half the 

headworks capaci ty ,  w i t h  p r o v i s i o n  f o r  cons t ruc t i ng  a d d i t i o n a l  capaci ty .  

The Stockton East Water D i s t r i c t ' s  other  f a c i l i t i e s  a re  main ly  smal l  
f l a s h  board dams on the Calaveras River,  Mormon Slough, and Mosher Creek t o  
f a c i l i t a t e  the opera t ion  o f  i r r i g a t i o n  pumps. 

2-05 REAL ESTATE ACQUISITION 

P r o j e c t  lands comprise a t o t a l  6,342 acres w i t h  6,064 acres acqui red i n  
fee, 180 acres t r a n s f e r r e d  from the U.S. Bureau o f  Land Management, and 98 
acres i n  flowage easement a t  the upper end o f  the lake. A map o f  p r o j e c t  
boundaries i s  shown on P l a t e  8. 

2-06, PUBLIC FACIL IT IES  

The Corps o f  Engineers has developed p u b l i c  r e c r e a t i o n  a t  the New Hogan 
p r o j e c t .  The main r e c r e a t i o n  developments a re  on the n o r t h  shore. They 
i nc lude  campgrounds, p i c n i c  areas, boat launching ramps, a marina, access 
roads, pa rk ing  areas, and water supply and s a n i t a t i o n  systems. An 
obse rva t i on -v i s i t o r  center i s  loca ted  near the p r o j e c t  o f f i c e s  near the r i g h t  
abutment o f  the dam. Table 1 presents a t a b u l a t i o n  o f  r e c r e a t i o n a l  
f a c i l i t i e s ,  and P l a t e  9 shows t h e i r  l oca t i ons .  

The Corps o f  Engineers has f inanced a l l  o f  the  r e c r e a t i o n  f a c i l i t i e s  
except f o r  the marina, which was developed w i t h  p r i v a t e  funds by a 
concessionaire, and expansion o f  boat launching f a c i l i t i e s  i n  f i s c a l  year 
1976, which was accomplished w i t h  a c o n t r i b u t i o n  from the C a l i f o r n i a  
Department o f  Nav iga t ion  and Ocean Development. 

Recreat ion uses account f o r  about 2,900 acres o f  p r o j e c t  lands. About 
1,700 acres a re  leased f o r  horse and c a t t l e  graz ing.  

TABLE 1 

RECREATIW FACILITIES - Bort 
Crnp Picnic Trash B l n a  

& k k  
Car+ 

Area Unit Unit Flush Vault Portable Uatrr Cans Lano Marina Car Tr l r  

Oak Knoll 
Campground 75 
Youth Camp group 

North Shore 
Carpground 121 30 X X 
Day use area 171 12 10 X 10 1 100 248 

Observation 4 
Deer Flat 30 

I/ Informal parking. - 





1 1 1  - HISTORY OF PROJECT 

3-01 . AUTHORIZATION 

The New Hogan project was authorized by the Flood Control Act of 1944 
(Public Law 534, 78th Congress, 2d Session) substantially in accordance with 
the recommendations of the Chief of Engineers in House Document Number 545, 
78th Congress, 2d Session. 

The project was modif led by House Document Number 367, 81st Congress, 
1st Session, in accordance with a report dated, 1 July 1948, entitled 
"Preliminary Definite Project Report, Hogan Reservoir, Calaveras River, 
California, Alternative Plans of Improvement," approved 30 September 1948 by 
the Office of the Chief of Engineers. This report recommended constructjon of 
an earth dam and reservoir with a 325,000 acre-feet normal full pool capacity. 

Development and management of the reservoir land and water area 
resources for public recreation are authorized by Section 4 of the Flood 
Control Act of 1944, as amended. 

3-02. PLANNING AND DESIGN 

Plannfng and design of the New Hogan Lake Project were accomplished by 
the U.S. Army Corps of Engineers, Sacramento District, and reviewed by 
authorities at higher levels, including the Office of the Chief of Engineers 
in Washington, D.C. The Sacramento District's studies considered single and 
multi-purpose reservoirs at the site. The final design represented maximum 
net benefits, measured in dollar costs and benefits, given the flood control 
and water supply operation objectives. 

The original plan was presented in House Document Number 545, 78th 
Congress, 2d Session, which contained the report and recommendations of the 
Chief of Engineers. The plan entailed raising the existing Hogan Dam to 
provide 237,000 acre-feet normal full pool capacity, with 162,000 acre-feet of 
flood control space during the flood season. The objective for flood control 
was to limit flows in the Calaveras River to 7,000 cubic feet per second. 
This objective flow would have been exceeded twice in the nearly forty years 
of record at the time, even with no outflow from Hogan Dam, because of inflows 
originating below the dam. Subsequent studies indicated that a 325,000 
acre-feet normal full pool capacity would be necessary to meet an increased 
irrigation demand, and an earthfill dam was found necessary to provide the 
additional storage. At the same time, it was determined that a downstream 
channel capacity of 12,500 cubic feet per second would be required to control 
the flow originating below the dam during the Standard Project Flood, and 
therefore adoption of the 12,500 cubic feet per second as the project 
downstream flow objective was recommended. This recommendation and the 
changes associated with increasing the storage capacity of the project were 
officially adopted in 1948. Adoption of the new flood control objective flow 
meant downstream channel capacities would need improvement. The Mormon Slough 
Calaveras River project, which accomplished the need for these improvements, 
was authorized by Congress in 1962. 



3-03. CONSTRUCTION 

Construction of New Hogan Dam and appurtenances began In November 1960, 
and was completed by June 1964. Impoundment of water began in November 1963. 
The total cost was about $16.9 million. 

Initial recreation facilities were developed in 1962. Campground 
enlargements were completed In 1968. Additional boat launching facilities 
were completed in January 1976. 

3-04. RELATED PROJECTS 

The Mormon Slough Calaveras River project consisted mainly of channel 
enlargements and realignments on Mormon Slough and the Stockton Diverting 
Canal below New Hogan Dam to increase their capacity to the reservoir 
operation design objective of 12,500 cubic feet per second. The project was 
authorized by Congress in 1962. Construction began in September 1967, and was 
finished in September 1968. 

3-05, MODIFICATIONS TO REGULATION 

The required flood control reservation at New Hogan is variable from 
January through June, depending on antecedent precipitation, in order to 
increase irrigation and municipal-industrial water supply yield by allowing 
less-than-maximum reservation when the basin is relatively dry and, 
consequently, less runoff would be anticipated. The relationship between 
antecedent precipitation and flood control reservation has been modified n 
periodically, based on operating experience and further studies; changes were 
made in 1975 and again in 1983. 

Another change made in 1983 was the addition of a release schedule to 
specify realistic flood control releases based on experienced or anticipated 
inflow and the amount of flood water already stored in the flood control 
reservation. 

The Stockton East Water District's municipal and industrial water 
supply system is operating at near system capacity during the summer months. 
Since 1978, this added demand has resulted in full use of the conservation 
yield of New Hogan. 

3-06. PRINCIPAL REGULATION PROBLEMS 

One problem experienced in operation of the New Hogan Lake Project is 
bank erosion and sloughing due to flood control releases. Damages are 
minimized by proper maintenance, bank protection in critical areas, and 
limitations on the rate at which releases from New Hogan Lake can be changed. 

Another problem is related to carry-over of water In flood space until 
the end of the flood season to increase the project's conservation yield 
without compromisjng flood control operations. A reliable and accurate 
long-range weather forecast would make carry-over possible, but until then 
carry-over storage will continue to be short-term, based on the antecedent - 
precipitation index for expected loss rates and runoff. This scheme is 
intentionally biased in favor of flood control to minimize flood risk. 



IV  - WATERSHED CHARACTERISTICS 

4-01 . GENERAL C H A R A C T E R I S T I C S  

The area associated with operation of the New Hogan Lake Project is 
basically the entire Calaveras River Basin, including its distributory 
channels, flood plain, and service area. 

The Calaveras River Basin above New Hogan Dam is relatively low-lying, 
consisting of 363 square miles on the western slope of the Sierra Nevada in 
Calaveras County, California. The basin Is fan-shaped in plan, with five 
principal tributaries. Esparanza Creek and Jesus Maria Creek, which together 
form the North Fork of the Calaveras; and Calaveritas Creek, San Antonio 
Creek, and San Domingo Creek which form the South Fork. The North and South 
Forks join about 7 miles above the dam, within the limits of the reservoir. 
Below New Hogan Dam, the Calaveras flows westerly to emerge from the foothills 
at Bellota, where the channel divides into two branches. A control structure 
provides for diversion of water when desired into the old Calaveras River 
channel, which is narrow and overgrown with dense vegetation. Otherwise flows 
enter Mormon Slough which was enlarged in the late 1960's to convey 12,500 
cubic feet per second. Mormon Slough extends 13 miles southwesterly across 
the valley floor to the Stockton Diverting Canal, which continues northerly on 
the east side of Stockton to rejoin the Calaveras channel. From there, the 
Calaveras extend; westerly through the City of Stockton to the San Joaquin 
River on the west side of Stockton. A General Map of the basin is presented 
on Plate 2. 

4 - 0 2 .  TOPOGRAPHY 

Above New Hogan Dam, the Calaveras River drains 363 square miles of 
foothill and moderately mountainous terrain on the lower western slope of the 
Sierra Nevada, with parallel ridges separating the principal tributaries. 
Elevations range from 550 feet at the dam to about 6,000 feet at the highest 
point. The distribution of area according to elevation for the basin above 
the dam is presented in Table 2 below. 

TABLE 2 

AREA D I S T R I B U T I O N  BY E L E V A T I O N  
CALAVERAS R I V E R  B A S I N  ABOVE NEW HOGAN DAM 

E 1 e v a  t 1 o n  R a n g e  P e r c e n t  of - 
(feet 1 A r e a  

TOTAL 100 



From New Hogan Dam to Bellota the Calaveras Basin is 110 square miles 
in area, consisting primarily of foothills. The elevation, ranges down to 
about 130 feet at Bellota. The 234 square mile flood plain below Bellota is 
low and flat. 

A topographic map of the Calaveras Basin is presented on Plate 10. 
Stream profiles of the Calaveras and its larger tributaries as well as the 
flood conveyance system on the flood plain are shown on Plate 11. 

4-03. GEOLOGY, S O I L S ,  AND V E G E T A T I O N  

The geology of the Calaveras River Basin from Bellota to the highest 
elevation is characterized by meta-sediments and meta-volcanics rock 
structures of the mesozoic age overlain in planes by tertiary sediment and 
volcanics. Large granite outcroppings are visible in the highest elevations. 
The immediate area around New Hogan Lake consists of Mariposa formation and 
Copper Hill volcanics of Upper Jurassic age. There is no known active fault 
line in the vicinity of New Hogan Dam. 

Soils in the upper elevations are typicaly fine textured meta-volcanic 
residual of moderate depth and good drainage. Lower, in the vicinity of the 
dam, soils are residual derived from meta-sedimentary slate and schist, from 
meta-basic igneous rocks from granitic rock, and from volcanic conglomerate. 
Most are moderately shallow to very shallow, generally loamy, and range from 
neutral to slightly acid or acid. Most soils are of coarse fragments, and 
rock outcrops are common. Soils on the valley floor are deep and moderately 
well-drained to well-drained and are favorable for agriculture. 

Vegetation above Bellota consists principally of grasses, brush and 
scattered oaks, with heavy conifers at higher elevations. Above New Hogan 
Dam, vegetation is distributed as shown on Table 3 below. 

TABLE 3 

D I S T R I B U T I O N  OF V E G E T A T I O N  
ABOVE NEW HOGAN DAM 

E 1 eva t i on Range Percent 
Description ( f e e t )  of Area 

Grassland (and scattered timber) 550-3,000 5.0 
Brushlands (chapparral, etc.) 550-6,000 32.0 
Deciduous forest (some grassland) 550-6,000 49.0 
Light coniferous 1,000-5,000 10.5 
Heavy coniferous 2,000-6,000 3.5 

TOTAL 100.0 

On the valley floor, orchards and vineyards are common, and other large areas 
are devoted to row crops. There are also orchards, vineyards, and field 
crops grown at several locations adjacent to the Calaveras River between New 
Hogan Dam and Bellota. 



4-04 SEDIMENT 

Sedimentation rates in the Calaveras Basjn are relatively low. 
Sedimentation transport measured at gages on the North and South Forks 
indicate a low rate. Sedimentation rates in adjacent basins are low. 
Furthermore, the general shallowness of soils and nearly complete absence of 
upstream erosion strongly indicate low sediment loads on the Calaveras River. 

4-05 CLIMATE 

Climate in the Calaveras River basln is characterized by cool, wet 
winters and hot, dry sumners. Temperatures on the valley floor normally 
range from a winter low of about 3oQf to a summer hlgh of about 105'~ and are 
typical of the entire basin except for the extreme upper elevations. The 
monthly distribution of average temperatures at representative stations in or 
near the basin are presented in Table 4, and the locations of the stations 
are shown on Plate 12. 

TABLE 4 

TEMPERATURE DATA FOR 
SELECTED STATIONS 

Normal Monthly Temperature 
( i n  degrees F )  

Month Stockton' US0 Camp Ca 1 aver as 
Alrpor t Pardee Big Trees 

January 
February 
March 
Apr i 1 
May 
June 
July 
August 
September 
October 
November 
December 

Mean 60.7 61.1 50.0 

Years of Record 27 48 3 5 

Elevation (feet, msl) 22 658 4695 

Source: U.S. NOAA, 1941-70. 

Normal annual precipitation (NAP) for the watershed above New Hogan 
Dam is 33.3 inches, and ranges from about 24 Inches at New Hogan Dam to 
nearly 50 inches in the upper basin. In dry years, annual basin 



p r e c i p i t a t i o n  can amount t o  l ess  than 11 inches and i n  wet years more than 40 
Inches. P l a t e  12 shows i sohye ta l  l i n e s  o f  NAP over the basin. 

More than 90 percent o f  the annual p r e c i p i t a t i o n  occurs from 
November through A p r i l .  P l a t e  13 shows seasonal Va r ia t i on  o f  R a i n f a l l  
Frequency. Winter storms, which account f o r  the greates t  share o f  annual 
bas in  p r e c i p i t a t i o n ,  o r i g i n a t e  over the P a c i f i c  Ocean and a re  associated w i t h  
f r o n t a l  systems con ta in ing  masses o f  moist  a i r  moving i n l a n d  aga ins t  mountain 
b a r r i e r s .  P r e c i p i t a t i o n  usua l l y  occurs as r a i n  below 4,000 f e e t  e leva t i on .  
Above 4,000 f e e t ,  p r e c i p i t a t i o n  may occur as snow, a l though w in te r  storms 
o f t e n  b r i n g  r a i n  above 4,000 f e e t .  I n t e n s i t i e s  are  moderate, bu t  r a i n  
genera l l y  cont inues f o r  three or four  days and i s  o f t e n  fo l lowed by 
a d d i t i o n a l  storm f r o n t s .  As much as h a l f  o f  the normal annual p r e c i p i t a t i o n  
may f a l l  i n  a  s i n g l e  storm per iod.  

~ r e c i ~ i  t a t i o n  dur ing  summer i s  from thunderstorms and i s  main ly  
conf ined t o  r e l a t i v e l y  small areas a t  higher e leva t ions .  

Average monthly p r e c i p i t a t i o n  f o r  three representa t ive  s t a t i o n s  a re  
shown on Table 5. 

TABLE 5 

PRECIPITATION DATA AT 
SELECTED STATIONS 

Average Monthly P r e c i p i t a t i o n  
Stockton US0 Camp Calaveras 

Month A i r p o r t  Pardee B i g  Trees 
Inches % Inches % Inches % 

Ju l y  
August 
Sep tember 
October 
November 
December 
January 
February 
March 
Apr i 1  
May 
June 

To ta l  14.17 100.0 20.86 100.0 55.38 100.0 

Nov-Apr 12.75 89.9 18.5 88.6 49.04 88.6 

Years o f  Record 2  7 49 3 5  

E leva t i on  ( f e e t ,  ms l )  22 658 469 5  

Basin Mean NAP 33.0 Inches 

Source: U.S. NOAA, 1941-70. 



Table 6 presents h i s t o r i c a l  monthly evaporat lon data f o r  New Hogan Lake. 

Table 6 

HISTORICAL MONTHLY EVAPORATION 
NEW HOGAN LAKE 

Evaporation. Inches 
Month Mean Standard Oevlat lon 

January 
February 
March 
Apr 11 
May 
June 
Ju l y  
August 
September 
October 
November 
December 

To ta l  59 .O 

Period: 1965-80 

To ta l  wlnd movement i s  measured a t  New Hogan Dam, and d a i l y  movements 
a re  recorded. Table 7 i s  a compi la t ion  o f  average monthly wjnd movement a t  
the dam. 

Table 7 

HISTORICAL AVERAGE 
MONTHLY WINO MOVEMENT 

NEW HOGAN LAKE 

W l  nd Movement , Ml 1 es 
Month Mean Standard Deviation 

January 
February 
March 
Apr 11 
May 
June 
Ju l y  
August 
September 
October 
November 
December 

To ta l  

Period: August 1964-0ctober 1980. 



Total wind movement is measured at New Hogan Dam, but the nearest 
station recording instantaneous velocities is at the Stockton Airport. 
Measurements at Stockton are considered representative of conditions at New 
Hogan. The maximum veloci ty observed at Stockton was 46 miles per hour from 
the SE; this occurred in January 1967. The maximum average 1-hour velocity 
at Stockton is estimated to be 30 miles per hour. The prevailing direction 
of winds for Stockton is southwest. 

4-06, STORNS AND FLOODS 

Rain floods can occur anytime during the period from November through 
April. This type of flood is usually caused by frontal systems from the 
Pacific Ocean moving against the Sierra Nevada. Rainfall intensities are 
generally moderate but prolonged over several days. The resulting floods are 
usually characterized by high peak flows of short duration, but when 
antecedent rainfall has resulted in saturated ground conditions or when the 
ground is frozen, the volume of runoff is much greater and flooding is more 
severe . 

Since the Calaveras River Basin is low-lying, snow and snowmelt runoff 
are negligible in contributing to flooding. 

Thunderstorms lasting up to three hours can occur over small areas at 
higher elevations from late spring through early fall. The resulting runoff 
is characterized by high peak flows of short duration with low volumes. For 
small tributaries, peak flows from thunderstorms can approach those which 
occur during major winter rain floods, but flows on the Calaveras River are 
barely affected. 

Comparative flows for observed floods since the turn of the century 
are shown in Table 8 on the next page. It should be noted that damage in the 
study area during most of the known past floods would have been significantly 
reduced if the floods had occurred with presently existing flood control 
facilities completed and in operation. 

Quantitative information on flooding in the study area prior to 1900 
is practically non-existent. Streamflow records extend from 1907 to the 
present for the Calaveras River. Descriptive data on flood events since the 
turn of the century may also be found in newpaper files; the authorization 
documents for the flood control projects on the Calaveras River; certain of 
the design documents for these projects; publications of the U.S. Geological 
Survey and U.S. Weather Bureau (now National Weather Service); and, since 
1950, in unpublished post-flood reports prepared by the Corps of Engineers. 

Although quantitative data does not exist for historical floods, 
descriptions of ones in the last half of the 19th Century indicate their 
large magnitudes. It is recorded that valley floor area of the Calaveras 
River was entirely inundated during a number of these floods; during floods 
that occurred in 1861-62, flooding on the valley floor was deep enough to 
permit riverboats to reach almost any locality in the inundated area. 

The major floods that occurred during the earlier part of the 20th 
Century (March 1907, January 1909, January-February 1911, and January 1921) 
were all very similar in their impacts. Flooding was widespread, frequently 
extending entirely across the area between Mormon Slough and the Calaveras 



TABLE 8 

HISTORICAL FLOODFLOWS 

Peak Flow ( a )  . . 

c . f  .s. 
Hormon Slough Calaveras River 

F lood a t  B e l l o t a  a t  Jenny L i n d  

March 1907 
January 1909 
January-February 1911 
January 1916 
February 1917 
March 1918 
January 1921 
February 1922 
February 1925 
February 1936 
February 1938 
November-December 1950 
December 1955 
A p r i l  1958 
February 1963 
December 1964-January 1965 
January 1969 

(a) Flow values shown in ( ) are estimated. For the Jenny Lind station, 
estimated peaks remove the effect of old Hogan Dam (1936-1963) 
or New Hogan Lake (1964 and later) ; recorded flows are also shown for 
canparison. A1 1 flow values are rounded. 

(b) Station not in operation. 
(c) Station discontinued. 

River i n  the v i c i n i t y  o f  Linden, which was e n t i r e l y  f looded a number o f  times 
du r ing  the  per iod.  Subsequent t o  cons t ruc t i on  o f  the D i v e r t i n g  Canal (1910), 
f loodwater  ponded on i t s  n o r t h  s ide  and extended f a r  t o  the n o r t h  and east .  
The area was f requen t l y  described as an i n l a n d  sea. These f loods  caused 
ex tens ive  damage and great  hardship, and r e p a i r ,  r e s t o r a t i o n ,  and recovery 
created major f i n a n c i a l  burdens on the county government and on the 
i n d i v i d u a l s  d i r e c t l y  a f fec ted .  

Subsequent t o  1936, the o r i g i n a l  Hogan Dam and Reservoir had a 
tempering e f f e c t  on f l o o d i n g  i n  the study area. Floods t h a t  would have 
reached major p ropor t ions  were l a r g e l y  aver ted by t h a t  p r o j e c t  i n  February 
1938 and February 1963. 

The most widespread and d e s t r u c t i v e  f l o o d  o f  any i n  the recorded 
h i s t o r y  o f  the Cent ra l  Va l ley  occurred i n  December 1955. Floodwater broke out  
o f  the Calaveras River t o  inundate farmlands i n  the v i c i n i t y  o f  Linden. 
Mormon Slough breached i t s  levees and f looded a long both sides from B e l l o t a  t o  
the  D i v e r t i n g  Canal. An extensive area n o r t h  and east o f  the canal was 
inundated. 



During the 1958 flood, Hogan Reservoir filled and spilled for the first 
time since Its completion. About 3,000 acres of farmlands in the vicinity of 
Linden were flooded by the Calaveras River where two levee breaks occurred. 
Linden was threatened but not damaged. Levees along Mormon Slough were 
breached in a number of locations and about 7,000 acres of land f 1ooded in a 
strip extending from Bellota to the Diverting Canal. A major levee break 
occurred near the head of the Diverting Canal. Flooding also occurred on 
1,500 acres along the north side of the Diverting Canal. 

Widespread flooding occurred in northern and central California and 
western Nevada in December 1964 and January 1965. Severe storms occurred over 
the watershed but flooding and flood damage was minimal because the levee and 
channel improvement project was nearly finished at the time and functioned 
effectively to prevent significant damage to agricultural and suburban 
residential developments. New Hogan Lake, which became operational just prior 
to the flood season, stored runoff from a moderately large flood and 
controlled flows downstream to non-damaging amounts. 

The map on Plate 14 shows the areas which are likely to be susceptible 
to flooding based on analysis of the hydraulic characteristics of the flood 
channel and flood plain, and historic flooding. The extent of damages and 
hazards from any flood on the Calaveras River flood plain depends upon the 
depth and duration of flooding, velocity of flow, and rate of rise. The 
condition of levees is an indeterminate factor in flooding. Levee failures 
were based on the consideration of the present stability of the levees 
together with past failures. Furthermore, debris often collects agalnst 
obstructions during floods, causing greater water depths (backwater effect) 
upstream; however, the occurrence and amount of debris is also an 
indeterminate factor. As a result, the maps reflect consideration of 
vegetation normally existing in floodways, and show the backwater effect of 
the permanent physical features obstructions, but do not reflect increased 
water surface elevations that could be caused by debris collecting against 
obstructions. The maps also do not account for future deposition of silt in 
stream channels or under bridges. 

As the map shows floods of the magni tude of the 100-year ~ l o o d l /  and 
the Standard Project ~ l o o d l /  under present condi tions would result in 
extensive inundation of urban and suburban residential areas, commercial and 
light industrial areas, and agricultural lands devoted to orchards, row and 
field crops, and grazing. 

Many miles of major surface arteries, county roads, and railroad track 
would be overtopped and rendered impassable for varying periods, and roadway, 
bridges, and railroad embankment would be damaged. Existing private and 
publicly owned levees and improved channel sections would be damaged by 
erosion and deposition of debris. 

The 100-year Flood would inundate a relatively small area Sorth of the 
Calaveras River and extending west from Highway 9 9  to the Stockton Diverting 

I/ The 100-year Flood i s  one with a peak flow magnitude that has a 1 percent chance of  being - -5 

equal led or exceeded i n  any given year. 
2/ The Standard Project Flood may be expected from the most severe canbination of meteorological 
conditions, either general ra in or cloudburst, reasonably characteristic of the geographic 
region. 



Canal. A Standard Project Flood would additionally inundate a small portion 
of downtown Stockton; east of Stockton, floodwaters would extend easterly 
from Highway 99 across the flood plain in narrowing bands. The entire area 
between Mormon Slough and the Calaveras River, including the comunity of 
Linden, would be flooded except for one large and several small llislands.N 
Much of the flooding during either floods would result from overland flows of 
streams outside the Calaveras basin. There would be intermingling of 
floodwaters from both sources, and much flooding would be sheet flow (broad, 
overland flooding) in nature. I1IslandN areas that cannot be identified using 
available topographic data would occur in various sectors of the flooded 
areas. Flooding in the Delta tract sectlon of the study area would resflt 
only from levee breaks caused by high tides and/or high stream outflow 
through the Delta region. The number and locatlon of such levee breaks 
cannot be predicted. 

Please see Section 4-12. for a discussion of the economic impacts of 
flood damage. 

4-07. RUNOFF CHARACTERISTICS 

Plate 15 presents a tabulation of derived and observed monthly 
unimpaired inflows to New Hogan Lake for the period 1907-1980. The monthly 
distribution and statistical characteristics of annual inflows is sumnarized 
below in Table 9: Since streamflow regulation in the Calaveras River Basin 
above New Hogan Lake is negligible, these tabulations represent typical flows 
that might be expected in the future. 

TABLE 9 

AVERAGE MONTHLY INFLOWS 
TO NEW HOGAN LAKE 

Average I n f l o w  
Hon t h I n  Acre-Feet 

October 
November 
December 
January 
February 
March 
Apr i 1 
May 
June 
July 
August 
September 

Annual 157,300 

Period : 1907 -80 



4-08 WATER QUALITY 

Water quali ty in New Hogan Lake and in the Calaveras River above and 
below the lake is sampled semi-annually on a regular basis under the Corps of 
Engineers, Sacramento District's water quality monitoring program. 

Inflows to New Hogan Lake have been of consistently high quality. 
Lake water is also of generally high quality, although dissolved oxygen 
decreases to low levels in the hypolimnion (lowest stratum) of the lake 
during the summer when the lake is stratified. This condition is thought to 
adversely affect the cold water fishery. Outflow water quality closely 
parallels lake water quality except that the dissolved oxygen level is higher. 

The continuation of good water quality in the Calaveras River is 
important since it is a main source of the municipal water supply for 
Stockton. The Calaveras' high quality also permits virtually unrestricted 
use for crop irrigation. Accordingly, the Sacramento District will continue 
monitoring Calaveras River and New Hogan Lake water quality. 

4-09. CHANNEL AND FLOOOWAY CHARACTERISTICS 

The design capacity of the Calaveras River, Mormon Slough, Stockton 
Diverting Canal system Is 12,500 cubic feet per second. This corresponds to 
a gage elevation of 13.6 feet on Mormon Slough at Bellota and 16.4 on the 
Stockton Diverting Canal. Mormon Slough and the Stockton Diverting Canal are 
maintained by the San Joaquin County Department of Public Works. Reaches of 
both channels are protected from erosion with rock riprap. Nevertheless, 
sections of the channels below Bellota and most of the Calaveras River 
between Bellota and New Hogan Dam are subject to erosion and bank sloughing 
even at flows below channel capacity. To minimize sloughing and erosion, 
changes in New Hogan outflows are liml ted to 2,000 cubic feet per second in 
any 2-hour period. 

Table 10 is a compilation of reach lengths and flood wave travel times 
in the lower Calaveras system. 

TABLE 10 

REACH LENGTHS AND FLOOD WAVE 
TRAVEL TIMES 

Approximate (a) 
Reach Length Travel Tlme 

(Hi les 1 (Hours 1 

Calaveras River, New Hogan Dam to Bellota 17.8 3 
Mormon Slough, Bellota to Stockton Diverting Canal 13.4 2 
Stockton Diverting Canal 4.9 1 
Calaveras River, Stockton Diverting 

Canal to Mouth 5.2 1 
-- 

(a) Approximate travel times for flows near 12,500 cubic feet per 
second. 



4-10. UPSTREAN STRUCTURES 

There are no significant upstream structures. 

4-1 1 . DOWNSTREAM STRUCTURES 

See Section 2-04. for a discussion of diversion structures. 

4-12. ECONOMIC DATA 

Lands in the Calaveras River flood plain are very productive and 
extensively cultivated. They are used primarily for orchards, vineyards, and 
irrigated row and field crops. Some areas are devoted to stock raising and 
dairying, but these activities are much less important than crop production, 
particularly peaches, cherries, and walnuts. Sugar beets are the most 
important field crop of the area. Improvements in rural flood plain areas 
primarily comprise those associated with orchards and include extensive 
facilities for irrigation. Commercial development outside of Stockton is 
largely limited to retail establishments and recreational enterprises located 
near several subdivisions and numerous single-family rural residences. near 
Stockton. Light industrial development is primarily related to farming, and 
consists of facilit'ies for packing, shipping, warehousing, and transporting 
agricultural products, and merchandising and storing agricultural chemicals. 
Linden is the shipping point for an important cherry, walnut, and peach 
growing region. 

Surface transportation facilities consist of two local railroads, a 
branch line of the Southern Pacific Railroad, three major highways, and a 
network of county roads. Stockton is indirectly served by the Stockton Deep 
Water Ship Channel and by major airlines that maintain scheduled flights to 
Stockton Metropolitan Airport. 

Stockton is a major population center oriented to serving surrounding 
agriculture with manufacturing, food processing, finance, transportation, 
warehousing, communications, government, and retail commerce. Populations for 
several local political areas are shown in Table 11. Tables 12 and 13 
indicate the value of agricultural activities in the region. 

TABLE 1 1  

POPULATIONS OF SELECTED AREAS 

Po~ulatlon 
Reel on 1960 1970 1978 

Calaveras County 10,300 (a) 13,600 (a) 18,200 (a) 
San Joaquin County 250,000 (a) 291,000 (a) 313,700 (a) 
City of Stockton 86,300 (b) 102,700 ( b )  131,100 (a) 
Stockton Metropolitan Area 291,100 (c) 

Sources: 
(a) California Statistical Abstract, 1979. 
(b) California Statistical Abstract, 1970. 
(c) Cannercia1 Atlas and Marketing Guide, Rand HcNally and Co., 1980. 



TABLE 12 

GROSS VALUE OF COMMODITY GROUP PRODUCTION 
BY COUNTY, 1975 

Gross Value o f  A g r i c u l t u r a l  Production 
($1.0001 

Commodity Group San Joaauin Ca 1 aver as 

Field Crops 
Seed Crops 
Vegetable Crops 
Fruit and Nut Crops 
Nursery and Cut Flowers 
Apiary Products 
Livestock 
Livestock Products 
Poul try 
Poultry Products 

TOTALS 480,542 8,540 

Source: Gross Values of California's Aqricultural Production By 
Counties and Carmodity Groups. 1974 and 1975, California 
Crop and Livestock Reporting Service, 1976. 

TABLE 13 

GROSS VALUE OF THE FIVE MAJOR CROPS 
GROWN I N  SAN JOAQUIN COUNTY, 1975 

Gross Value Percent 
Cr OD ($1.000) S t a t e  T o t a l  

Toma toes 
Grapes 
Sugar Beets 
Market Eggs 
Bar 1 ey 

Source: Gross Values of California's Agricultural Production By 
Counties and Carmoditv Groups. 1974 and 1975, California 
Crop and Livestock Reporting Service, 1976. 

At present, the area outside of Stockton is not extensively urbanized; 
about 93 percent of the land remains devoted to agriculture or is vacant. 
Three percent of the area is residential, and about 1/2 of 1 percent Is 
devoted to commercial or light industrial uses. The remaining land, about 4 
percent, is taken up by road and railroad rights-of-way. In general, it is 
expected that land use patterns in the study area will not radically change in 
the next 25-30 years. Urbanization will continue at a slow rate in areas 
generally easterly and northerly of those already developed, and a good number 



of isolated rural residences will undoubtedly be built, especially along the 
Calaveras River. Also, a small amount of residential development ranging from 
low to urban density is expected to occur northerly and westerly of Linden, 
and some light industrial development may occur east of the Diverting Canal 
and south of the Southern Pacific Railroad. However, it is estimated that 
only an additional 2 percent of the study area will be developed to 
residential use, and an additional 1 percent to commercial and Ilght 
industrial uses by the year 2000. The amount of agricultural or vacant land 
will, of course, decrease slightly (to about 90 percent of the total) by that 
time. 

Agricultural losses dur ing floods would include erosion of and 
deposition of debris and silt on crop and pasture lands; damage to orchards 
due to flooding of trees; damage to farm improvements such as irrigation 
systems, diversion facilities, and fences; possible loss of growing crops, 
livestock, and poultry; and increased cost of livestock maintenance. In the 
Delta tract area especially, losses would also include costs of dewatering 
flooded tracts, the cost of having land out of production for extended 
periods, and land treatment for weed infestation. Other flood losses would 
include damage to roadbeds and bridges; damage to railroad embankment and 
stream crossings; eroslon of streamways; and damage to communications and 
utility distribution systems. Residential losses would include damage to 
foundations, floors, furnishings, and lawns and gardens. Commercial losses 
would comprise damage to structures and equipment, loss of business and 
inventories, and costs of cleanup and repair. 

The impact of flooding is not limited to areas actually flooded. For 
example, floodwaters may interrupt or contaminate domestic and industrial 
water supply being conveyed by the Mokelumne Aqueduct or break sewer mains 
that an entire subdivision depends upon, thus creating inconvenience and 
potential hazards to health. Interruption of surface transportation or public 
utility services by floods may affect areas considerably removed from those 
actually flooded and result in personal discomfort and inconvenience, 
cessation of industrial and commercial activities and attendant loss of 
business and worker income. Emergency situations could be very difficult to 
deal with due to lack of communication or transportation. Meeting the costs 
of emergency flood relief, flood fighting, other flood emergency activities, 
cleanup, and the repair and restoration of public facilities damaged or 
destroyed by floods has an impact that far transcends the flooded areas 
because city, county, State, and Federal tax revenues must be used, thus 
reducing revenues available for other services, especially on the local 
level. Other results of flooding that impact outside the flooded areas may 
also include closed schools and inconvenience to the traveling public. Farm 
center communities such as Linden could suffer from loss of business activity 
when agricultural areas upon which the community depends are flooded and crops 
are lost or significantly reduced below normal levels. 

Table 14 shows estimated dollar valuations of damages which were 
prevented by the New Hogan Project during selected historical floods. 



Table 14 

DAMAGES PREVENTED 
BY NEW HOGAN DAM AND LAKE 

I N  HISTORICAL FLOODS 

Flood Event $ Value of  Damages Prevented 
A t  Tlme of  Flood 

Jan-Feb 69 
Dec 64-Jan 65 
Apr 58 
Dec 55-Jan 56 
Nov-Dec 50 

700,000 
400,000 (b )  

1,033,000 ( a )  
2,341,000 ( a )  

252,000 ( a )  

(a) Wwld have been prevented by project. 
(b) Would have resulted without New Hogan Dam, but with Hogan Dan. 



V - DATA COLLECTION AND COMMUNICATION NET'WORKS 

5 - 0 1  . HYDROMETEOROLOGICAL S T A T I O N S  

Hydrometeorological Information at New Hogan Lake and elsewhere within 
the Calaveras River basin is monitored through the Hydrologic Automatic Data 
Acquisition (HADA) sys tem. The New Hogan Lake project off ice subcentral 
station automatically receives precipitation reports from 3 gages, Perry 
Ranch, Railroad Flat and Sheep Ranch, by radio. It also automatically 
receives project release data and reservoir stages. Temperature, wind, 
evaporation and precipitation data at the project must be entered into the 
subcentral station memory manually with thumb wheels. Data in the New Hogan 
Lake subcentral station memory can be interrogated by the central station 
(HADA central) in the Sacramento District Reservoir Control Section office. 
Normally, the precipitation gages automatically report every hour. 

Hydrologic and meteorologic data are recorded and published for many 
sites throughout the Calaveras River basin and adjacent basins as shown on 
Plates 1 0  and 12. 



5-02. WATER QUALITY STATIONS 

Inflow and outflow temperatures are continuously recorded at Corps of 
Engineers stations and are published by the U.S. Geological Survey. 

The Corps of Engineers makes extended water quality measurements on the 
lake and inflow and outflow at least semi-annually. Parameters measured 
include: 

a. Temperatures, dissolved oxygen, electroconductivity, ph, suspended 
solids, general chemicals, and nutrients at all sites. 

b. Profiles of temperature, dissolved oxygen, electroconductivity, and 
pH; light transparency (Secci disk); algae enumerations; and pesticides and 
heavy metals in New Hogan Lake. 

c. Pesticide, heavy metals, and biochemical oxygen demand in the 
inflow. 

d. Continuous temperature measurements on the inflow and outflow. 

The continuous temperature data have been published by the U.S. Geological 
Survey in Water Resources Data for California beginning with water year 1971. 
The remainder of the data are reprinted in the Sacramento District's annual 
water quality reports. 

5-03. SEDIMENT STATIONS 

Sedimentation ranges have been established for New Hogan Lake, as shown 
on Plate 16, but no sedimentation survey program has been implemented since 
available data indicated that sedimentation would not be significant. 

Special Report No. 10, "Reservoir Sedimentation in the Sacramento-San 
Joaquin Drainage Basins, California," prepared by the U.S. Department of 
Agriculture and dated July, 1947, estimated that average annual sediment 
deposition in New Hogan would be about 60 acre-feet per year. Estimates based 
on sediments trapped in Hogan Reservoir from 1930-1958 were even lower. 
Limited data for sediment transport at U.S. Geological Survey gages on the 
North and South Forks of the Calaveras also indicate a lower sedimentation 
rate. On the other hand, differences between existing area-capacity tables 
developed from aerial photos taken in 1977, and the previous table developed 
in 1963 indicate a rate of sedimentation about an order of magnitude greater 
than that predicted in Special Report No. 10. However, the differences are at 
least partly due to the difference in mathematical methods used to develop the 
tables. Considering the general shallowness of soils and the nearly complete 
absence of upstream erosion sites, it is most likely that sedimentation rates 
into New Hogan Lake are low as originally projected. 

5-04.  RECORDING HYDROLOGIC DATA 

Continuous records computed of storage, computed inflow, outflow and 
evaporation at New Hogan Lake are kept by the Corps of Engineers District A 

Office in Sacramento. Outflows and storages for the project are published by 
the U.S. Geological Survey from the Corps record. Continuous streamflow 
measurements at several locations throughout the Calaveras River watershed are 



recorded and published by the U.S. Geological Survey. The California 
Department of Water Resources records streamflow measurements at several 
locations on the valley floor. These data were formerly published, but 
published streamflow data were discontinued in general by the State after 
water year 1975. Locations of important stations are shown on Plate 10. 

5-05. COMMUNICATION NETWORK 

Voice comnunication between the Sacramento Office and the project 
office is either by radio or telephone and the radios in both offices have 
backup power from batteries and standby generators. 

The central station of the Hydrologic Automatic Data Acquisition system 
(HADA) in Sacramento can interrogate the subcentral stations of the projects 
by radio or telephone. The central and subcentral stations have backup power 
from batteries and standby generators. 

 

5-06. COMMUNICATION WITH PROJECT 

Oral communications between the project and the Sacramento offices of 
the Corps of Engineers is accomplished by radio or telephone. 

Radio-reporting project gages are linked to the project office. These 
gages automatically report at regular fntervals, and may be interrogated at 
anytime. Communication can also be accomplished from the District to the 
project through the District's computerized data system with teletype 
terminals. Routine, non-urgent communications may be transmitted by mail. 

5-07. PROJECT REPORTING INSTRUCTIONS 

The project office routinely reports basic operation data to the 
Reservoir Control Section In Sacramento between 7:45  and 9:00 a.m. each 
working day. Data include: 

a. Reservoir stage and storage as of midnight. 
b. Gate settings for the previous 24 hours. 
c. Mean daily inflow and outflow (midnight to midnight). 
d. Flow of Mormon Slough at Bellota. 
e. Weather data at the dam station. 
f. Reports from radio-reporting precipitation gages. 

Under routine conditions, weekend and holiday reports are made on the flrst 
working day followlng the no-report perlod. 

During flood operations, reports are made orally as required at the 
discretion of the Reservoir Control Section. Radio-reporting gages may be 
interrograted as necessary. 



Project personnel shall contact the Reservoir Control Section 
immediately whenever any of the following conditions occur: 

a. One-Inch or more of rainfall at the project during any 6-hour 
period or 1.5 inches or more of rainfall during any 24-hour period. 

b. Increase in flow at Mormon Slough at Bellota of 500 cubic feet per 
second durIng any 6-hour period. 

c. Any significant increase in inflow to the channel below New Hogan 
Dam while flood control releases are being made at New Hogan Dam. 

Important phone numbers and key operating personnel are shown on page 
iii. 

5-08. WARNINGS 

The Corps of Engineers, Sacramento District maintains contact with the 
local district office National Weather Service (NWS) at all times concerntng 
general meteorological conditions. Some weather sequences are reported daily 
and others are reported on SIX-hour or hourly perlods. General forecasts are 
made four times a day regularly and 1 pertinent Information is made 
available to Corps offices. Quantative rainfall forecasts are issued by the 
NWS office in Sacramento for the Calaveras River basin. The Joint 
Federal-State River Forecast Center, which monitors weather conditions and 
river stages on a year-around basis, routinely provides river and flood 
forecasts that apply to lower Calaveras and San Joaquin Rivers. If floods on 
major streams become imminent, the Federal-State Flood Operations Center Is 
activated. This center operates on a 24-hour basis and, among other flood 
emergency activities, advises all interested parties of flood situations as 
they develop. The center furnishes flood warnings and forecasts or river 
stages including the lower Calaveras and San Joaquin Rivers to the local news 
media, law enforcement agencies, and other responsible agencies for their use 
and for dissemination to the public. When rates of releases are expected to 
increase in excess of 1,000 cfs in 6 hours, the sheriff of San Joaquin County, 
the Stockton East Water District, the State Department of Water Resources, the 
State-Federal River Forecast Center, and the State Flood Operations Center 
will be notified by the Corps District Office, Reservoir Control Section. 
Local television and radio stations and newspapers will be notified in order 
that they may warn the general public. The Park Manager at New Hogan will 
warn the general public in the vicinity of the dam by telephone. 

There are no specific formalized plans for flood fighting or emergency 
evacuation of people and personal property from Calaveras River flood plain. 
However, San Joaquin County has a standlng emergency plan that covers floods 
as one of several possible emergency situations. The plan provides for an 
emergency services council and a variety of actions for pre-emergency, actual 
emergency, and post-emergency situations. The California Department of Water 
Resources, through the Flood Operations Center, coordinates flood fighting 
activities throughout the State and is authorized to receive requests from 
local publlc agencies for assistance during floods. The Corps of Engineers 
responds to requests for flood fighting and rescue work from the California 
Office of Emergency Services (OES) when the emergency is beyond the 
capabilities of State and local governmental agencies. 



Pursuant t o  the p rov i s ions  of Sect ion 8589.5, Government Code of 
C a l i f o r n i a ,  emergency procedures must be es tab l ished f o r  the evacuation and 
c o n t r o l  o f  areas o f  p o t e n t i a l  f l ood ing  i n  the event o f  sudden f a i l u r e  o f  
dams. 

 The l o c a l  j u r i s d i c t i o n  must then adopt emergency 
procedures t h a t  inc lude,  among other  th ings ,  s p e c i f i c  routes t o  be used f o r  
evacuation; t r a f f i c  c o n t r o l  measures, movement o f  people w i thou t  t h e i r  own 
t ranspor ta t i on ;  she l te r  o f  evacuees; evacuat ion and care o f  people from 
I n s t i t u t i o n s ;  and perimeter security, i n t e r i o r  secu r i t y ,  and reoccupat lon of 
evacuat ion areas. 





V14 - HYDROLOGIC FORECASTS 

6-01. GENERAL 

The purpose o f  the fo recas t i ng  system f o r  the New Hogan P r o j e c t  I s  t o  
est imate a n t i c i p a t e d  i n f l o w s  t o  New Hogan Lake and l o c a l  channel f lows below 
New Hogan Dam so t h a t  ou t f l ow  ra tes  may be ad jus ted  t o  achieve the h ighes t  
degree o f  c o n t r o l  o f  non-damaging downstream f lows,  and damaging f lows may be 
foreseen i n  order t o  g i ve  the e a r l i e s t  poss ib le  warnings. (Please see sec t i on  
5-08 f o r  a  d e s c r i p t i o n  o f  the  f l o o d  warning system.) 

6-02. FLOOD CONDITION FORECASTS 

Forecasts o f  i n f l o w s  are  based on three var iab les :  cu r ren t  i n f l ows ,  
measured p r e c i p i t a t i o n ,  and forecasted p r e c i p i t a t i o n .  

Current i n f l o w s  t o  New Hogan Lake are  est imated from out f lows p lus  the 
change i n  storage f o r  the t ime pe r iod  immediately preceeding the cu r ren t  one, 
t ak ing  i n t o  account an est imated r a t e  o f  change o f  i n f l ows .  I n f l ows  t o  the 
area below New Hogan Dam a re  est imated from out f lows and the instantaneous 
f l o w  measurements obta ined by te lemetry from the streamflow gage on Mormon 
Slough a t  B e l l o t a .  

P r e c i p i t a t i o n  i s  measured by te lemetry from the p r o j e c t  hydro- 
meteoro log ica l  s t a t i o n s  and both the upper and lower po r t i ons  o f  the Calaveras 
River basin. The gages r e p o r t  a t  hou r l y  i n t e r v a l s .  

P r e c i p i t a t i o n  amounts are  fo recas t  f o r  the Calaveras Basin by the 
Nat iona l  Weather Serv ice (NWS) i n  Sacramento. During per iods o f  s i g n i f i c a n t  
a n t i c i p a t e d  p r e c i p i t a t i o n ,  the NWS forecas ts  p r e c i p i t a t i o n  f o r  four  t o  twelve 
hour per iods f o r  the twenty-four hour pe r iod  f o l l o w i n g  the fo recas t .  These 
shor t - term fo recas ts  a re  updated three times d a i l y  a t  6:00 a.m., a t  12:OO 
p.m., and a t  4:00 p.m. 

The p r e c i p i t a t i o n  and streamflow data are  t rans la ted  i n t o  a  p r e d i c t i o n  
o f  i n f l o w s  by means o f  a  fo rmal ized procedure which accounts f o r  p r e c i p i t a t i o n  
losses due t o  evapot ransp i ra t ion  and i n f i l t r a t i o n ;  d i r e c t  r u n o f f  due t o  excess 
p r e c i p i t a t i o n ;  and base f l o w  r e s u l t i n g  from p r e c i p i t a t i o n  losses t o  
i n f i l t r a t i o n  i n  prev ious per iods.  Current and p ro jec ted  p r e c i p i t a t i o n  l oss  
ra tes  a re  est imated f rom previous measured p r e c i p i t a t i o n  and i n f l ows .  Base 
f low i s  est imated from previous i n f l o w  compared w i t h  p rev ious l y  p ro jec ted  
i n f l ows .  D i r e c t  r u n o f f  i s  p ro jec ted  from excess p r e c i p i t a t i o n  by means o f  a  
u n i t  hydrograph. 

Two hour u n i t  hydrogrpahs f o r  the computation o f  i n f l o w  t o  New Hogan 
Lake and f o r  the l o c a l  area New Hogan Dam t o  B e l l o t a  are  shown on P l a t e  A-8. 
The p rec i s ion ,  accuracy, and r e l i a b i l i t y  o f  the i n f l o w  fo recas t  procedure i s  
under con t i nua l  eva lua t ion .  

6-03. CONSERVATION PURPOSE FORECASTS 

No r e l i a b l e  scheme o f  f o recas t i ng  i n f l o w s  has been developed f o r  more 
than a  few hours i n  the f u t u r e .  Expected i n f l o w s  can on ly  be est imated i n  



terms of statistics of historic inflows. On the other hand, falrly reliable 
forecasts of water demand can be made although demand, too, is partly 
dependent on basically unpredictable meteorological variables. 

6-04. LONG-RANGE FORECASTS 

No reliable scheme of long-range forecasting has yet been developed. 
Consequently, no long-range forecasts are made. 



VII - WATER CONTROL PLAN 

7-01.  GENERAL OBJECTIVES 

The New Hogan P r o j e c t  i s  a  mult i -purpose development w i t h  the 
ob jec t i ves  of p r o t e c t i n g  areas below New Hogan Dam w i t h  a  h igh  degree o f  
p r o t e c t i o n  from f loods;  p rov id ing  a  conservat ion y i e l d  f o r  i r r i g a t i o n  and a  
munic ipal  and industrial supply i n c l u d i n g  an annual f i r m  y i e l d ;  and 
ma in ta in ing  an i n a c t i v e  pool o f  15,000 acre- fee t  when water i s  ava i l ab le .  

7-02.  MAJOR CONSTRAINTS 

The maximum non-damaging f l o w  o f  the Calaveras River from New Hogan Dam 
t o  the San Joaquin River  i s  12,500 c f s ,  a l though some erosion and bank 
s loughing occurs a t  f lows w e l l  below the maximum non-damaging f low.  Sloughing 
i s  more l l k e l y  t o  occur when channel f lows decrease r a p i d l y ;  there fore ,  ra tes  
o f  changes i n  re leases from New Hogan Lake a re  l i m i t e d .  

Maximum storage normal ly  a v a i l a b l e  f o r  f l o o d  c o n t r o l  a t  New Hogan i s  
165,000 acre- fee t .  

7-03 .  OVERALL PLAN FOR WATER CONTROL 

The s p e c i f i c  ob jec t i ves  o f  the opera t ion  o f  the New Hogan p r o j e c t  are: 

a. R e s t r i c t  f lows on Mormon Slough a t  B e l l o t a  t o  the non-damaging 
channel capac i ty  o f  12,500 c f s  as much as poss ib le .  

b. Provide the maximum p r a c t i c a l  amount o f  conservat ion storage 
w i thou t  impairment o f  other  p r o j e c t  func t ions .  

c. Ma in ta in  an i n a c t i v e  pool  o f  15,000 acre- fee t  when water i s  
a v a i l a b l e  f o r  t h i s  purpose. 

d. I n  the event o f  extremely r a r e  r a i n  f loods, where sa fe ty  of the dam 
i s  threatened, assure s t r u c t u r a l  i n t e g r i t y  and opera t iona l  c o n t r o l  w i thout  
worsening downstream cond i t i ons  by opera t ing  the gated sp i l lway  I n  accordance 
w i t h  a  pre-determined procedure. 

7-04.  STANDING INSTRUCTIONS TO DAMTENDER 

During normal f l o o d  per iods,  the o u t l e t  works and s p i l l w a y  gates w i l l  
be operated i n  accordance w i t h  normal regu la t i ons  f o r  f l o o d  c o n t r o l  c i t e d  i n  
paragraph 7-05 and i n  E x h i b i t  A o f  t h i s  manual. E x h i b i t  A i s  designed t o  
f u n c t i o n  as a  separate, complete document f o r  so le  use as a  guide f o r  f l o o d  
c o n t r o l  operat ion.  Charts requ i red  f o r  normal and emergency f l o o d  c o n t r o l  
opera t ion  are  prov ided there in .  

I n s t r u c t i o n s  f o r  storage and re lease o f  f loodwaters i n  the f l o o d  
c o n t r o l  space w i l l  be issued by personnel o f  the Reservoir Cont ro l  Sect ion, 
Sacramento D i s t r i c t ,  Corps o f  Engineers. I n  the event communications w i t h  the 
Sacramento D i s t r i c t  o f f i c e s  a re  d isrupted,  the o u t l e t  works and s p i l l w a y  gates 
s h a l l  be operated i n  accordance w i t h  the emergency r e g u l a t i o n  f o r  f l o o d  
c o n t r o l  opera t ion  i n  paragraph 7-05b. 

V I I -1  



7-05. FLOOD CONTROL 

Flood control operation begins when storage in New Hogan Lake exceeds 
the flood control space required on the particular day as determined from the 
Flood Control Diagram, Chart A-10. The flood control diagram is the basic 
project document regarding operation for flood control. This diagram is the 
result of a careful analysis of flood frequency, seasonal flood potential, and 
downstream channel capacities cons1 s tent with project objectives and operation 
experience gained during the last 16 years. The diagram requires: 

a. 165,000 acre-feet of flood control storage reservation from 
30 November through 31 December. 

b. As much as 165,000 acre-feet of flood control storage reservatlon 
from 1 January through 20 March, depending on a precipitation index of basin 
wetness. 

c. Uniformly increasing flood control storage reservation from none on 
30 September to 165,000 acre-feet on 30 November. 

d. Uniformly decreasing flood control storage reservation from 165,000 
acre-feet on 31 December decreasing to none as early as 8 May and as late as 9 
June, depending on a precipitation index of basin loss rates. 

The precipitation index is computed from daily mean basin precipitation 
weighted according to station normal annual preclpitation at the four project 
hydrometeorological system gages. Unit weightings are indicated on the Flood 
Control Diagram. The index is computed by summing previous dally mean basin 
precipitation values decayed by four percent per day to the current date. 

Flood control releases under different conditions of pool elevation and 
inflow are indicated on the release schedule on the Flood Control Diagram. 

Releases during normal flood control operations shall not be changed 
more than 2,000 cubic feet per second in any 2-hour period. 

During very large floods that may cause the level in New Hogan Lake to 
rise above gross pool level with consequent loss of control, operation of the 
gated spillway shall be in accordance with the Emergency Spillway Release 
Diagram shown on Chart A-9. Whenever the reservoir level approaches gross 
pool level and is rising rapidly because of flood inflow, the necessity for 
initiating emergency releases should be checked on this diagram at frequent 
intervals. When the diagram indicates that emergency releases should be 
initiated, it is essential that these releases should be made immediately and 
that subsequent changes in release be made as soon as indicated. This diagram 
was based on a study of the minimum releases that could be made during very 
large floods without endangering the structure, without causing peak outflows 
that exceeded the peak natural flow at the damsite, and without requiring 
excessively rapid changes in release. The diagram is designed to defer 
emergency releases until it is virtually certain that those or larger releases 
will be necessary. Consequently, any deferment of releases will result ln the 
necessity of maklng still larger subsequent releases. For this reason, the 
Damtender must be thoroughly familiar with the Emergency Spillway Release 
Diagram. 



7-06. RECREATION 

The r e c r e a t i o n  f e a t u r e  a t  the New Hogan p r o j e c t  gene ra l l y  requ i res  no 
s p e c i f i c  c o n t r o l  o f  re leases f o r  r e c r e a t i o n  purposes. However, water s to red  
i n  the  i n a c t i v e  poo l  f o r  r e c r e a t i o n a l  purposes cannot be re leased w i thou t  the 
approval o f  the  Sacramento D i s t r i c t  Engineer. 

7-07. WATER QUALITY 

With the except ion o f  occas iona l l y  low d isso lved  oxygen i n  the New 
Hogan Lake's e p i l i m n i o n  du r i ng  summer and f a l l ,  water q u a l i t y  i n  the  Calaveras 
River bas in  i s  gene ra l l y  exce l l en t ,  and no s p e c i f i c  p r o j e c t  opera t ion  i s  
requ i red  t o  enhance water q u a l i t y .  

7-08. FISH AND WILDLIFE 

The New Hogan P r o j e c t  i s  no t  operated s p e c i f i c a l l y  f o r  f i s h  and 
w i l d l i f e  purposes, a l though the l ake  supports a s i g n i f i c a n t  d i ve rse  f i s h  
popu la t ion ,  and b i r d  and mammal popu la t ions  as w e l l .  

A t  the request  o f  the C a l i f o r n i a  S t r l p e d  Bass Associat ion,  Congressman 
McFal l  obta ined a house r e s o l u t i o n  a u t h o r i z i n g  the Sacramento D i s t r i c t ,  Corps 
o f  Engineers t o  i n v e s t i g a t e  the  f e a s i b i l i t y  o f  p r o v i d i n g  re leases f rom New 
Hogan Lake f o r  enhancing a downstream King Salmon f i s h e r y ,  cons ider ing  both 
s p e c i f i c  re leases f o r  f i s h e r y  purposes and dual use o f  i r r i g a t i o n  re leases.  
The study concluded t h a t  these re leases,  i n c l u d i n g  dual  use o f  i r r i g a t i o n  
water,  would no t  be f e a s i b l e .  

7-09. WATER SUPPLY 

The p r i n c i p a l  se rv i ce  area f o r  the New Hogan P r o j e c t  i s  w i t h i n  the  area 
served by the  Stockton East Water D i s t r i c t ,  and the water u t i l i z e d  w i t h i n  t h a t  
d i s t r i c t  i s  i n  accordance w i t h  the r i g h t s  and en t i t l emen ts  adminis tered by 
t h a t  u t i l i t y .  

The Bureau o f  Reclamation admin is te rs  the  sa le  o f  p r o j e c t  water f o r  
conserva t ion  purposes. A con t rac t  dated 25 August 1970, cover ing  repayment o f  
the  conserva t ion  se rv i ce  rendered by the  p r o j e c t ,  was executed between the 
Stockton East Water D i s t r i c t ,  Calaveras County Water D i s t r i c t  and the U.S. 
Government, I n  another c o n t r a c t  between the  two D i s t r i c t s ,  a l s o  executed on 
August 25, 1970, the  sa fe  y i e l d  o f  the r e s e r v o i r  was es tab l i shed as 84,100 
acre- fee t ,  w i t h  approx imate ly  a 25 percent  de f i c i ency  f a c t o r  f o r  d ry  years. 
This  c o n t r a c t  a l s o  de f ines  the area o f  water use f o r  New Hogan i n  Calaveras 
County, w h i l e  the  Stockton East Water D i s t r i c t  consideres i t s  area o f  use t o  
be t h a t  area w i t h i n  the  boundary borders o f  the D i s t r i c t .  The Stockton East 
Water D i s t r i c t  p r e s e n t l y  supp l ies  about 20,000 acre- fee t  annua l ly  f o r  
mun ic ipa l  and i n d u s t r i a l  water supply i n  and near the C i t y  o f  Stockton, and 
about 30,000 acre- fee t  annua l ly  f o r  i r r i g a t i o n  i n  the lower Calaveras River 
bas in .  These amounts a re  considered c lose  t o  the  system's l i m i t s .  

Operat ion f o r  i r r i g a t i o n  s h a l l  be as fo l l ows :  

a.  A l l  i n f l o w  i n  excess o f  water supply demands w i l l  be s to red  up t o  
the  maximum pe rm i t t ed  by f l o o d  c o n t r o l  opera t ion  requirements. 



b. Releases f o r  water supply w i l l  be i n  accordance w i t h  d a i l y  
requirements as determined by the Stockton East Water D i s t r i c t ,  unless the 
re lease i s  requ i red  f o r  f l o o d  c o n t r o l  purposes. O r d i n a r i l y ,  d a i l y  water 
supply re leases a re  coord inated between the Stockton East Water D i s t r i c t  and 
the New Hogan Park manager. 

c .  Water s to red  i n  the i n a c t i v e  poo l  f o r  r e c r e a t i o n a l  purposes s h a l l  
n o t  be re leased w i thou t  the advance approval o f  the D i s t r i c t  Engineer o f  the 
Sacramento D i s t r i c t ,  Corps o f  Engineers. 

7-10. HYDROELECTRIC POWER 

There a re  now no f a c i l i t i e s  f o r  h y d r o e l e c t r i c  power generat ion a t  the 
New Hogan P r o j e c t  or anywhere e l se  i n  the basin.  

The Calaveras County Water D i s t r i c t  i s  s tudying the f e a s i b i l i t y  o f  
adding a h y d r o e l e c t r i c  powerplant a t  New Hogan Dam. The p l a n t  would generate 
power on l y  on re leases f o r  other  p r o j e c t  purposes, and the present ope ra t i ona l  
ob jec t i ves ,  and procedures would n o t  be a l t e r e d .  

7-1 1. NAVIGATION 

Nav iga t ion  i s  no t  a p r o j e c t  purpose, and there  have been no nav iga t i on  
p r o j e c t s  on the Calaveras R iver .  

7-12. OTHER 

a. Drought Contingency Plan. Dur ing droughts, f l o o d  c o n t r o l  i s  no t  
expected t o  be a p r i n c i p l e  f a c t o r  i n  the opera t ion  o f  New Hogan Lake. 
Conservat ion water and conservat ion space i s  managed by l o c a l  i n t e r e s t s  i n  
accordance w i t h  e x i s t i n g  con t rac t s .  Dur ing droughts the Calaveras River 
Watermaster and the var ious  groups he represents can be expected t o  conserve 
water t o  the bes t  o f  t h e i r  a b i l i t y .  Any i n fo rma t i on  t h a t  the Corps o f  
Engineers may have t h a t  would be b e n e f i c i a l  t o  drought opera t ion  w i l l  be 
passed on t o  Calaveras River Watermaster. I n  extreme cases i t  may be 
d e s i r a b l e  t o  pump water from the sediment poo l  below the o u t l e t  i n v e r t .  I t  
should be noted t h a t  p r o j e c t  t o i l e t s  and shower and s ink  f i x t u r e s  a re  low f l o w  
or m ic ro f l ow  types. 

b. There i s  no s i g n i f i c a n t  r e g u l a t i o n  o f  f lows upstream o f  New Hogan 
Lake. I r r i g a t i o n  development i s  con f ined t o  a few r e l a t i v e l y  smal l  areas 
supp l ied  by sur face d ivers ions .  

7-1 3. DEVIATION FROM NORMAL OPERATION 

Occasional dev ia t i ons  from normal opera t ion  are  expected. Any 
dev ia t i ons  from normal f l o o d  c o n t r o l  procedures must be approved i n  advance by 
the  D i s t r i c t  Engineer, Sacramento D i s t r i c t ,  Corps o f  Engineers. Emergency and 
some minor dev ia t i ons  can be made a t  the d i s c r e t i o n  o f  the Park Manager as 
discussed below. 

a. Emergencies. Some dev ia t ions  t h a t  can a r i s e  from emergency 
cond i t i ons ,  inc lude:  downstream drownings or other  acc idents;  equipment or 
l i v e s t o c k  i n  downstream channels; and f a i l u r e  o f  impor tant  ope ra t l ona l  
facilities. Act ions taken du r i ng  emergencies can worsen the impact o f  



concurrent conditions. The District Engineer will be informed as soon as 
possible of any emergency deviations. 

b. Unplanned Mlnor Devlatlons. Unplanned instances not considered 
emergencies can also create needs for temporary minor deviations from the 
normal regulation of the reservoir. Construction activities usually account 
for the greatest part of these minor deviations. Typical construction 
activities include: utility stream crossings, bridge work, bank protection 
work, and major construction projects. Changes in releases are sometimes 
necessary for maintenance and inspec ti on. Requests for changes of release 
rates are generally given for a few hours to a few days. Each request is 
analyzed on its own circumstances. Consideration is given to upstream 
watershed conditions, flood potential, reservoir conditions, and possible 
alternative measures. In the interest of maintaining good public relations, 
the requests are complied with, providing there are no adverse effects on the 
overall operation of the project for the authorized purposes. The District 
Engineer will be informed, in advance, if possible, of all minor deviations 
proposed or anticipated. 

c. Planned Devlatlons. Long-term deviations shall be analyzed on 
their particular circumstances and merits. Flood potential, reservoir and 
watershed conditions, alternative measures, expected benefits and probable 
effects on other projects are particularly important; these should be 
presented with requests for long-term deviations. Requests and pertinent data 
will be made by telephone or letter to the District Engineer, Sacramento 
District, Corps of Engineers, as far in advance as possible. 

7-14. RATE OF RELEASE CHANGE 

Releases from New Hogan Lake shall not be changed more than 2,000 cubic 
feet per second in any 2-hour period to permit orderly evacuation of 
personnel, property, livestock, etc., in advance of rising water downstream 
and to minimize bank sloughing and caving as the flow recedes after an 
extended period of bankful flows. 





Vll l  - EFFECT OF WATER CONTROL PLAN 

8-01 . GENERAL 

The New Hogan Project regulates floodflows in the lower Calaveras River 
basin by controlling its releases to obtain the maximum practical reduction in 
flood damages. The flood control storage in New Hogan Lake is sufficient to 
control all floods of record as well as all other floods with more than 0.4 of 
a percent annual chance of occurrence. At Bellota, control of flows due to 
New Hogan is sufficient to control all floods of record and all other floods 
with more than a 1 percent chance of annual occurrence to the channel capacity 
of 12,500 cubic feet per second. 

Water supply (or conservation) storage in New Hogan Lake will provide 
about 84,000 acre-feet of water with a 25 percent deficiency in the historical 
drought years. 

New Hogan Lake creates local environmen't attractive to many species of 
birds and terrestrial wildlife as well as a habitat for large, diverse fish 
populations. The lake also provides recreation opportunities for an estimated 
current annual average of about 257,000 visits. 

8-02. SPILLWAY DESIGN FLOOD 

Design of the spillway development of the Emergency Spillway Release 
diagram, and establishment of the dam crest and real estate acquisition lines 
were based on hypothetical routings of the Spillway Design Flood (SDF).  

 Therefore, the original Spillway Design 
Flood was retained.) 

A flood similar to the Spillway Design Flood would result from a 
combination of the most severe meteorologic and hydrologic conditions 
considered possible in the basin above the dam. The most critical sequence of 
storms over the Calaveras River basin would result from a storm of Standard 
~rojectl/ magnitude; then have a four to eight day period of cold, stormy 
weather, during which the snowpack approaches the maximum of record over the 
basin; and then followed by the probable maximum storm. Pertinent hydrologic 
parameters for the probable maximum event were: 

Storm Rainfall 
Snowmel t 
Total 
Loss 
Excess (Runoff) 
Peak Inflow 
Inflow Volume 
Freeboard 

16.80 inches 
4.06 inches 

20.86 inches 
3.36 inches 

17.50 inches 
132,000 cubic feet per second 
350,000 acre-feet 

5 feet 

1/ See Section 8-03. - 



A hypo the t i ca l  r o u t i n g  o f  the Sp i l lway  Design Flood through New Hogan 
Lake i n  accordance w i t h  the Emergency Sp i l lway  Release Diagram (Chart  A-9) 
r e s u l t e d  i n  a maximum poo l  e l e v a t i o n  of 720 f e e t ,  w i t h  t o t a l  maximum storage 
o f  356,000 acre- fee t  accord ing t o  o r i g i n a l  area-capacity- e l e v a t i o n  curves, 
i n c l u d i n g  25,000 acre- fee t  o f  surcharge storage (s to rage above gross poo l ) .  
The o u t l e t  works were assumed closed. The maximum ou t f l ow  was 118,000 cubic  
f e e t  per second. P l a t e  17 presents hydrographs p e r t i n e n t  t o  the  r o u t i n g .  

A r ev i sed  Probable Maximum Flood was developed i n  1978 f o r  a p e r i o d i c  
s p i l l w a y  adquency study. The probable maximum p r e c i p i t a t i o n  used was 23.7 
inches, however snowmelt was no t  considered s ince  i t  was assumed t h a t  the 
antecedent cond i t i ons  would me l t  any snow cover on the Calaveras River  
basin. The peak o f  the  r e s u l t i n g  i n f l o w  was 162,500 cubic  f e e t  per second, 
and the volume was 380,000 acre- feet .  Hypothe t ica l  r o u t i n g s  through New 
Hogan Lake i n d i c a t e  t h a t  minimum f reeboard would be about 3.1 f e e t .  

8-03. FLOOD CONTROL 

The p r i n c i p a l  o b j e c t i v e  o f  the f l o o d  c o n t r o l  p lan  i s  p revent ion  o f  
f l o o d i n g  i n  the  a g r i c u l t u r a l ,  urban, and suburban areas adjacent  t o  lower 
Calaveras River ,  Mormon Slough, and Stockton D i v e r t i n g  Canal. The f l o o d  
c o n t r o l  s torage prov ided i n  New Hogan Lake i s  s u f f i c i e n t  t o  c o n t r o l  a l l  
f l oods  o f  record  and a l l  o ther  f l oods  uo t o  a 1 percent  chance o f  occurrence, 
u t i l i z i n g  the  design channel capac i ty  o f  12,500 cubic  f e e t  per second a t  
Be1 l o t a .  

The f l o o d  c o n t r o l  storage prov ided i n  New Hogan Lake i s  based on a 
Standard P r o j e c t  Flood (SPF). SPF i s  de f ined  as one t h a t  can be expected 
from the most severe combination o f  meteoro logic  and hydro log ic  cond i t i ons  
c h a r a c t e r i s t i c  o f  the  region,  exc lud ing  extremely r a r e  combinations. 

 Some important  parameters f o r  the SPF i n f l o w  t o  New 
Hogan Lake are: 

Storm R a i n f a l l  15.05 inches 
Snowmel t 0 inches 
T o t a l  15.05 inches 
Loss 4.09 inches 
Excess (Runof f )  10.96 inches 
Peak I n f l o w  66,000 cubic  f e e t  per second 
I n f l o w  Volume 212,200 acre- fee t  

P r e c i p i t a t i o n  was d i s t r i b u t e d  based on the storm o f  November 1950. The f i r s t  
60 hours o f  the  storm were increased by 34 percent,  and the l a s t  40 hours by 
28 percent ,  t o  conform w i t h  est imates o f  SPF depth-durat ion values. 

SPF's were a l s o  developed fo r  the l o c a l  area below New Hogan Dam, one 
concurrent  w i t h  the SPF Storm centered over the upper basin, the  other  
centered below New Hogan Dam, above B e l l o t a .  The peak f l o w  o f  the l a t t e r ,  
(12,500 cubic  f e e t  per second) was the design f l o w  f o r  improvements made i n  
the  l a t e  1960's t o  Mormon Slough, the Stockton D i v e r t i n g  Canal, and the 
Calaveras River ,  a l l  o f  which below B e l l o t a .  More recent  i n v e s t i g a t i o n s  
i n d i c a t e  t h a t  the SPF f lows f o r  a storm centered over the bas in  below New 



Hogan Dam, above B e l l o t a ,  would reach 22,700 cub ic  f e e t  per second i n  Mormon 
Slough a t  B e l l o t a .  

A h y p o t h e t i c a l  r o u t i n g  of the  SPF i s  presented on P l a t e  18, a long w i t h  
h y p o t h e t i c a l  r o u t i n g s  o f  two l a r g e  h i s t o r i c a l  f loods .  

8-04. RECREATION 

As shown i n  Table 15, r e c r e a t i o n  attendance a t  New Hogan Lake averaged 
256,700 r e c r e a t i o n  days annua l ly  f rom 1963, when the p r o j e c t  opened, through 
1981 . 

TABLE 15 

NEW HOGAN LAKE - ESTIMATED ANNUAL 
VISITATION 1963 - 1981 

Year A t  tendance i n  Recreation Days 

T o t a l  1963 - 1981 4,878,000 

Average 1963 - 1981 256,700 

Based on combined data from Corps o f  Engineers r e c r e a t i o n  use surveys 
conducted f rom 1964 through 1969, an average o f  67 percent  o f  the v i s i t o r s  
a t t e n d  the  l a k e  on weekends. The peak weekend i s  t r a d i t i o n a l l y  Memorial Day 
w i t h  a v i s i t a t i o n  o f  about 14,000 recreat ion-days.  Other ho l i days  such as 
the  Four th  o f  Ju l y  and Labor Day a l s o  have h igh  attendance. Based on 
r e c r e a t i o n  use surveys conducted du r i ng  the years 1965-1975, v i s i t a t i o n  f o r  
the  5-month r e c r e a t i o n  season, Apr i l -August ,  averages about 188,648 
recreat ion-days.  



8-05. WATER QUALITY 

The water control plan has had minimal adverse impacts on Calaveras 
River and New Hogan Lake water supply. Water quality throughout the 
Calaveras River basin may be generally characterized as excellent for all 
beneficial uses. 

8-06. FISH AND WILDLIFE 

The impoundment of Calaveras River water behind New Hogan Dam has 
provided a habitat and attraction for expanded diverse freshwater and 
terrestrial communities, as discussed partly in Section 7-08. 

8-07. WATER SUPPLY 

Under natural conditions, a large portion of annual runoff can occur 
during one or more relatively short flood events. In add1 tion the need for 
water exists during late spring in the summer, while nearly all annual runoff 
occurs from late fall through early spring. Moreover, annual natural runoff 
is highly variable, and relatively dry periods, when annual runoff is less 
than annual demand, can occur over periods of several years. New Hogan Lake 
essentially stores winter runoff for use during summers and dry years. Up to 
317,100 acre-feet may be carried over into summer, while up to 152,100 
acre-feet may be carried over from one year to the next. Studies performed 
during planning stages indicated New Hogan Lake would make about 70,000 
acre-feet of new and reregulated water available per year. For the water 
years 1965 through 1980, about 48,000 acre-feet of new and reregulated water 
were made available annually. This period includes two years of severe 
drought (1976-1977), during which New Hogan supplied about 119,000 acre-feet 
of new and reregulated water. 

8-08. HYDROELECTRIC POWER 

None. 

8-09. NAVIGATION 

None. 

8-10. FREQUENCIES 

a .  Unregulated Flow Frequencles. Unregulated flows and statistical 
parameters for Calaveras R'iver at New Hogan Dam for rain floods are tabulated 
on Plate 19. Flow frequency curves for peak, 1 day, 3 day, 7 day, 15 day, 
and 30 day flows for rain floods are shown on Plate 20. The statistics were 
computed using the HEC Regional Frequency programs. 

b. Peak Flow Frequencles Project  Condl t lon.  Peak flow frequency 
curves for the Calaveras River below New Hogan Dam and Mormon Slough at 
Bellota for project conditions for rain floods are shown on Plates 21 and 22, 
respectively. Curves reflect operation of New Hogan Dam for the period 
1963-1982 which includes both dry and wet periods and is representative of a 
longer period of record. In order to extend the flow frequency curves to 
include very rare events, such as the one percent and rarer floods, 
hypothetical floods were routed through New Hogan Lake. 



c .  Stage-Frequency Curves. A s tage-f requency curve i s shown on 
Plate 23, and stage-duration curves are shown on Plate 24. The seasonal 
variation of reservoir storage frequency is shown on Plate 25. The level of 
storage is highest in the spring at the beginning of the recreation season 
(May-September) as a result of storing runoff for water supply and flood 
control. Subsequent releases made through the summer for water supply and 
downstream rights draw the reservoir system down for the beginning of the 
winter flood season. 

d. Operatlon Record. The official record of New Hogan Lake Is 
published in Water Supply papers of the U.S. Geological Survey. 

Operation of New Hogan Dam began in December 1964 and is shown on 
Plate 26. A record of flood control requirements and storage and flows 
pertinent to flood control operation is contained in monthly reports 
submitted to the Chief of Engineers by the District Engineer, Sacramento 
District, Corps of Engineers, Sacramento, California. 

e.  Key Control Points.  Rating curves for key control points at 
Calaveras River below New Hogan Dam, Mormon Slough at Bellota, and Stockton 
Diverting Canal'are shown on Charts A-5, A-6, and A-7 respectively. 

8-1 1 OTHER STUDIES 

The Corps of Engineers neither has nor anticipates any studies in the 
Calaveras River basin, although it is expected that the Master Manual of 
Reservoir Regulation for the San Joaquin River, dated 1 July 1954, will be 
revised and updated. A plan for coordinating flood control operation of all 
facilities in the basin, including storage projects on tributary streams, 
bypass and diversion facilities, coordinated reporting and dissemination of 
hydrologic and operating data, and necessary interagency operating agreements 
is under study and will be discussed in the master manual. 

The Calaveras County Water District is studying the feasibility of 
installing a hydroelectric powerplant at New Hogan Dam. The plant would 
generate power only on releases for other project purposes; present 
operational objectives and procedures would not be altered. 





I X  - WATER CONTROL MANAGEMENT 

9-01. R E S P O N S I B I L I T I E S  AND O R G A N I Z A T I O N  

The pr imary r e s p o n s ? b i l i t i e s  f o r  ope ra t i ng  New Hogan Reservoir  a re  
delegated t o  u n i t s  o f  t he  Engineer ing D t v i s i o n  and Constructon-Operations 
D i v i s i o n  o f  the  Sacramento D i s t r i c t ,  Corps o f  Engineers, as o u t l i n e d  below. 
 name.^, addresses, and telephone numbers o f  those i n d i v i d u a l s  whose 
r e s p o n s i b i l i t i e s  and o u t l i n e d  i n  the f o l l o w i n g  paragraphs are  g iven on the 
personnel sheet i n  f r o n t  o f  t h i s  manual. 

a. The Reservoir  Cont ro l  Sect ion (Engineer ing D i v i s i o n )  i s  
respons ib le  f o r :  

( 1 )  Analyz ing c u r r e n t  r e s e r v o i r  and hyd ro log i c  data, determin ing 
the  c o n d i t i o n  under which the r e s e r v o i r  s h a l l  be operated, and i s s u i n g  
app rop r i a te  opera t ing  i n s t r u c t i o n s  t o  the designated Damtender. 

( 2 )  Prepar ing monthly opera t ion  and other  spec ia l  r e p o r t s  
r e l a t i v e  t o  opera t ion  of the  r e s e r v o i r  as requested by the O f f i c e ,  Chief o f  
Engineers, and as needed f o r  ope ra t i ona l  purposes. 

( 3 )  Adv is ing  the D i s t r i c t  Engineer whenever there  has been a  
depar ture f rom the ope ra t i ng  i n s t r u c t i o n s ,  or when there  i s  a  need f o r  making 
a  temporary m o d i f i c a t i o n  o f  these i n s t r u c t i o n s .  

( 4 )  S tay ing  informed a t  a l l  t imes o f  downstream channel 
cond i t i ons  by making p e r i o d i c  f i e l d  inspec t ions .  

( 5 )  Arranging w i t h  l o c a l  i n t e r e s t s  f o r  c o l l e c t i o n  o f  f l o w  and 
d i v e r s i o n  data.  

( 6 )  Obta in ing  f rom l o c a l  i n t e r e s t s  each month a  summary o f  
requested f lows,  and ma in ta in ing  a  record  o f  i n s t r u c t i o n s  issued, data 
t ransmi t t ed  t o  other  agencies, and requests rece ived f rom other  agencies. 

( 7 )  Keeptng the Stockton East Water D i s t r t c t ,  and other  l o c a l  
i n t e r e s t s  con t inuous ly  advised o f  the opera t ion  o f  the r e s e r v o i r .  

b. The Park Manager (under superv is ion  o f  the Construct ion-  
Operat ions D i v i s i o n )  i s  respons ib le  f o r :  

( 1 )  Accomplishing the phys i ca l  opera t ion  o f  the r e s e r v o i r  i n  
accordance w i t h  i n s t r u c t i o n s  conta ined i n  t h i s  manual, or as issued by the 
Reservoir  Cont ro l  Sectton. Dur ing storms, t h i s  may r e q u i r e  24-hour 
attendance a t  the  dam. 

( 2 )  C a l c u l a t i n g  and maintaining a  cont inuous record  o f  i n f l ows ,  
ou t f lows,  storage, p r e p r o j e c t  f lows,  weather data, and other  data s p e c i f i e d  
by the  Reservoir  Cont ro l  Sect ion.  



( 3 )  Report ing by r a d i o  (o r  telephone) t o  the Reservoir Cont ro l  
Sect ion the data o u t l i n e d  i n  Sections 7-04 and 9-05 and E x h i b i t  A and other 
data t h a t  may be requested from t ime t o  t ime. 

( 4 )  Report ing any unusual c o n d i t i o n  i n  the rese rvo i r ,  or along 
the downstream channel, i n  Mormon Slough, or the D i v e r t i n g  Canal which might 
i n t e r f e r e  w i t h  the planned opera t ion  o f  the r e s e r v o i r .  

( 5 )  Ma in ta in ing  a l l  t r ash  racks c lea r  o f  t rash  i n  order t h a t  the 
o u t l e t  gates can be operated sys temat i ca l l y  and e f f e c t i v e l y .  When the water 
l e v e l  i s  below the c r e s t  o f  o l d  Hogan Dam, removing t rash  from the o u t l e t s  
through t h a t  s t r u c t u r e  t o  prevent i n h i b i t i n g  the re lease capac i ty  o f  New 
Hogan o u t l e t s .  

( 6 )  Ma in ta in ing  a l o g  o f  gate opera t ion  conta in ing  ( a )  change i n  
p o s i t i o n  o f  gates, ( b )  date and t ime when such changes a re  madz, ( c )  
r e s e r v o i r  water l e v e l ,  and (d )  the i n i t i a l s  o f  the i n d i v i d u a l  accomplishing 
the change. 

( 7 )  Immediately a f t e r  the end o f  each month, t r a n s m i t t i n g  t o  the 
Reservoir  Cont ro l  Sect ion the data s p e c i f i e d  i n  Sections 7-04 and 9-05 and 
E x h i b i t  A .  

( 8 )  Making emergency opera t ion  changes when contact  w i t h  the 
D i s t r i c t  O f f i c e  i s  broken and a c l e a r l y  de f ined change occurs t h a t  warrants 
immediate ac t l on .  

c. Operations Branch (Construct ion-Operat ions D i v i s i o n )  i s  
responsib le f o r :  

( 1 )  Budgeting p r o j e c t  opera t ion  and maintenance funds. 

( 2 )  Maintenance o f  p r o j e c t  hydrometeorological s ta t i ons .  (This  
i s  j o i n t l y  accomplished by the Hydrology Sect ion, Engineering D iv i s ion . )  

The Bureau of Reclamation i s  responsib le f o r  market ing and 
admin i s t ra t i on  o f  the sa le  o f  p r o j e c t  water supply. 

The Sta te  o f  C a l i f o r n i a  Water Resources Contro l  Board i s  responsib le 
fo r  admin i s t ra t i on  o f  water r i g h t s .  

The Stockton East Water D i s t r i c t  i s  responsib le f o r  coo rd ina t i ng  the 
opera t ion  o f  t h e i r  f a c i l i t i e s  w i t h  the Corps o f  Engineers opera t ion  o f  the 
New Hogan Pro jec t .  

The Sta te  o f  C a l i f o r n i a  Reclamation Board i s  responsib le f o r  the 
maintenance o f  levees and channels on Mormon Slough, the Stockton D i v e r t i n g  
Canal, and the Lower Calaveras River through Stockton. The San Joaquin 
County Department o f  Pub l ic  Works performs the ac tua l  opera t ion  and 
maintenance f o r  the Reclamation Board. 

9-02. I N T E R A G E N C Y  C O O P E R A T I O N  

To insure  tha t  the opera t ion  o f  the New Hogan Pro jec t  i s  e f f e c t i v e  as 
poss ib le ,  i t  i s  essen t i a l  t h a t  the Corps o f  Engqneers be c o n t i n u a l l y  advised 



of all conditions with potential effects on operation. This is particularly 
important during flood control operations, when conditions often change 
rapidly, and anticipated conditions have important implications for current 
actions. 

Flood control operations require close cooperation between the Corps 
of Engineers, the National Weather Service, California Department of Water 
Resources, and local downstream interests. Communications among these 
agencies is often needed hourly. 

Operations involving water supply normally require close cooperation 
between the Stockton East Water District and the Corps of Engineers. 

The Corps of Engineers coordinates with the local press with 
information of public interest on floods and other impacts of project 
operation. 

The National Weather Service (NWS) office in Sacramento maintains 
year-around surveillance of weather conditions. The NWS distributes 
forecasts and is directly responsible to agencies and by way of local news 
media to the public. The NWS maintains and publishes meteorological data 
pertinent to the Calaveras River basin. Forecasts made by the NWS and their 
integration into project operations are described in Sections 6.01 and 6.02. 

The U.S. Geological Survey manages several streamflow, sediment, and 
water quality gages in the Calaveras basin. Data acquired from these 
stations are published in annual reports, and preliminary and supplementary 
data are available on request. Data acquired by other agencies are also 
published by the Geological Survey. 

The California Department of Water Resources also collects data on 
streamflow in the Calaveras basin, and closely cooperates in flood control 
activities with its radio-reporting streamflow gage at Bellota. 

The Federal-State River Forecast Center and the Federal-State Flood 
Operations Center are important inter-agency points-of-contact; they are 
described in Section 6-01 and 6-02. 

9-03. INTERAGENCY AGREEMENTS 

None. 

9-04. COMMISSIONS AND' COMPACTS 

None. 

9-05. REPORTS 

Project personnel shall report the following data to the Resevoir 
Control Section, by radio on each workday between 7:30 and 9:00 a.m. 

a. Reservoir stage and storage as of midnight. 
b. Gate settings during the previous 24 hours. 



c. Mean d a i l y  f lows, ending a t  midnight, o f  

( 1 )  The Calaveras River below New Hogan Dam. 
( 2 )  To ta l  i n f l o w  t o  New Hogan Lake. 

d. Flow o f  Mormon Slough a t  Be l l o ta .  
e. Meteoro logical  data a t  the dam. 
f .  Reports f rom rad io - repo r t i ng  p r e c i p i t a t i o n  s ta t i ons .  

When cond i t i ons  do no t  warrant ho l i day  or weekend repo r t s ,  the 
complete r e p o r t  f o r  each day s h a l l  be made on the working f i r s t  day f o l l o w i n g  
the non-repor t ing per iod .  More f requent  repo r t s  o f  the above i n fo rma t ion  and 
repo r t s  o f  other  Calaveras River data w i l l  be made i n  the same manner when 
requested by the Reservoir Contro l  Sect ion. 

Immediately a f t e r  the end o f  each month, the Park Manager s h a l l  
d ispatch  t o  the Reservoir Contro l  Sect ion the char ts  f o r  t h a t  month from the 
f o l l o w i n g  instruments: 

a. Recording p r e c i p i t a t i o n  gage. 
b. Pool b l e v a t i o n  recorder .  
c. Remote record ing  gages. 

The Reservoir  Contro l  Sect ion s h a l l  prepare monthly opera t ion  and 
other  spec ia l  repo r t s  r e l a t i v e  t o  opera t ion  as requ i red  by the Chief o f  
Engineers, and other  repo r t s  as requ i red  f o r  opera t iona l  purposes. 

During the r a i n  f l o o d  season o f  1  October t o  1  May the Park Manager or 
other  respons ib le  p r o j e c t  employee s h a l l  a l e r t  the Reservoir Contro l  Sect ion 
immediately whenever one o f  the f o l l o w i n g  conditions occur: 

a. One inch  or more o f  r a i n f a l l  a t  the p r o j e c t '  dur ing  any 6-hour 
pe r iod  or 1.5 i nch  o f  r a i n f a l l  i n  any 24-hour per iod.  

b. Increase i n  f l o w  o f  Mormon Slough a t  B e l l o t a  o f  500 cubic f e e t  per 
second du r ing  any 6-hour per iod .  

c. Any s i g n i f i c a n t  increase i n  i n f l o w  t o  the channel downstream from 
New Hogan Dam where f l o o d  releases a re  being made from New Hogan Lake. 

Any spec ia l  r e p o r t  based on any one o f  the foregoing c r i t e r i a  should i nc lude  
the l a t e s t  a v a i l a b l e  data concerning the other  three i tems. On ho l idays  or 
weekends, the appropr ia te  personnel l i s t e d  on page iii i n  f r o n t  o f  t h i s  
manual should be contacted a t  home. 
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A N N U A L  M A X I M U M  R A I N  F L O O D  F L O W S  
C A L A V E R A S  R I V E R  B E L O W  NEW H O G A N  D A M  

U N R E G U L A T E D - C O N D I T I O N  

( F l o w s  in cfs) 

5 Mar 10.500 5 Mar 4 Mar 

30-DAY 

DATE I FLOW 

15 Feb 860 15 Feb 
6 Feb 13,000 6 Feb 

29 Jan 2,060 29 Jan 

1 Jan 4,800 1 Jan 
7 M a r  11.000 7 M a r  

14 Feb 33 0 
6 F e b  4,620 

27 Jan 810 
30 Dec 1,800 

7 Apr 3,060 

3 - D A Y  

DATE I FLOW 

7 - D A Y  

DATE I FLOW 

14  Feb 
5 Feb 

I 5-DAY 

DATE I FLOW 

I - D A Y  

DATE I FLOW 

WATER 

Y E A R  

14  Feb 120 14 Feb 8 1  

30 Jan 1,830 6 Jan 1,030 

19 Jan 370 19 Jan 250 

18 Feb 640 8 Feb 390 
3 A p r  1,440 3 A p r  940 

PEAK 

DATE I FLOW 

24 Jan 

29 Doc 

3 Apr 

22 Feb 35,000 22 Feb 

6 Feb 14,000 6 Feb 

1 1 F e b  41,000 l l F e b  
7 F e b  1.780 7 F e b  

27 Feb 18.000 27 Feb 

21 Feb 11,500 

4 Feb 7,450 
10 Feb 12,400 
6 Feb 760 

27Feb  6.960 

20 Feb 
2 Feb 
9 Feb 
6 Feb 

25 Feb 

11 Feb 5*600 1 Feb 3,110 

1 Feb 2,730 28 Jan 1,640 

3 1  Jan 5,030 3 1  Jan 2,760 
30 Jan 240 30 Jan 170 

23 Feb 1.850 4 Feb 1,210 

4 A p r  10,800 4 A p r  5.890 1 M a r  4.330 28 Feb 2.540 21 Feb 1,620 8 Feb 1.430 

27 Jan 18,300 27 Jan 9,940 25 Jan 6,330 24 Jan 4.000 24 Jan 3,050 
6 M a r  14,900 6 M a r  8,120 21 Jan 5,580 5 M a r  4,630 5 M a r  3.150 22 Feb 2.150 

23 Dec 31,500 23 Dec 
6 M a r  7.912 6 M a r  

2 Apr 42,000 3 Apr 
11 Feb 6,640 11 Feb 

22 Dec 18.000 

5 Mar 2.740 1 Mar 

31 Mar 
16 Feb 

21 Jan 

22 Dec 

28 Dec 

18 Apr 

17 Feb 
20 Jan 
16 Jan 

29 Nov 

22 Dec 
10 Feb 
1 Mar 

21 Mar 

29 Feb 
21  Feb 
14 Jan 

19  Feb 
12 Jan 

24 Feb 1,050 23 Feb 

22 Mar 4.930 15 Mar 

9 F e b  1,210 9 Feb 17 Feb 2,780 

22 Jan 4,820 22 Jan 

23 Dec 20,600 23 Dec 

21 Jan 1.830 

22 Dec 8.670 

20 Jan 610 19 Jan 

23 Dec 3.900 19 Dec 

9 Dec 3.720 30 Dec 
21 Jan 17,500 22 Jan 

2 1 F e b  3,040 2 1 F e b  
21 Jan 19,300 21 Jan 

21  Jan 

29 Doc 1.720 

21 Jan 3.990 

2 0 F e b  1.300 
20 Jan 9,510 

14 Jan 5.070 

25 Dec 630 25 Dec 
21 Jan 2,170 31 Mar 

1 6 F e b  560 L7Feb  
19 Jan 4,580 19 Jan 

1 4  Jan 2,850 LO Jan 

2 Dec 5,480 2 Dec 
25 Dec 9,050 25 Dec 
16 Jan 13.500 16 Jan 

2 M a r  18,000 2 M a r  

25 Mar 9,650 25 Mar 

2 Dec 2.260 

25 Dee 2.370 

10 Fob 5,940 
1 Mar 4,950 

25 Mar 3,400 

28 Nov 1,180 28 Nov 

21 Doc 790 20 Dac 

4 Feb 2,270 16 Jan 
1 Mar 1,720 1 Mar 

1 4 M a r  1,730 7 Mar 

2 Mar 440 2 Mar 
16 Mar 200 16 Mar 

5 Mar 10,600 5 Mar 

22 Feb 9.980 22 Feb 
14  Jan 17,500 14 Jan 

1 Mar 180 

21 Feb 60 

4 Mar 4.320 
21 Feb 4.650 

1 2 J a n  7,390 

28 Feb 91 13 Feb 

9 M a r  30 2 1 F s b  

5 Jan 1,730 6 Feb 
18 Feb 2,180 14 Feb 

10 Jan 2.630 15 Feb 

COMPUTED S T A T I S T I C S  

ADOPTED S T A T I S T I C S  

Years 
Log Mean 
Std. Dev. 
Skew 

PLATE 19 

36 
3.940 

.525 
-1.452 

Lag Uean 
Std. Dev. 
Skew 

36 
3.665 

.519 
-1.441 

3.965 
.521 

-1.000 

3 5 
3.490 

.521 
-1.535 

3.675 
.507 

-1.000 

34 
9.284 

.500 
-1.586 

3.499 
.498 

-1.000 

33 
3.091 

.526 
-1.358 

3.302 
.a88 

-1.000 

32 
2.907 

.508 
-1.169 

3.109 
.479 

-1.000 

2.940 
.471 

-1.000 
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Exoeodenoa fnquenq por hmrdrrd y e m  

PEAK I-DAY 3-DAY 7-DAY 15-DAY 30-DAY 

.277 .277 .277 .277 .277 .277 

NOTE: Points shown are derived from 60 years of record for 

Roeedonoo interval in yean 

C A L A V E H A S  RI  V E R ,  C A L I  FORN l A 

RA IN  FLOOD FREQUENCY CURVES 

C A L A V E R A S  R I V E R  B E L O W  NEW HOGAN DAM 

( U N R E G U L A T E D  C O N D I T I O N )  

D R A I N A G E  A R E A  3 6 3  S Q .  M I .  COW of ~gi-n, ~ l c - n t ~ ,  ~.lif. 
~ O ~ : D . J . H . , T . G . K .  hk: JUNE 1983 
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I Ehoeedenoe frequanoy per hundrod yean 

DRAINAGE AREA 363 SO. M I .  
1 Ihprnd: R.L.L. C.J.H. 0.ta: JUNE 1983 
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DRA l NAOE AREA 470 SQ. M I .  
v 

1 
Corm of hl@Iwrm, BIO1u.nt0, CUII. 
-: R.L.L. C.J.H. hf.: JUNE 1981 
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Exceedence frequency per hundred years 

Exceedence interval  in years 

L E G E N D :  

H i s t o r i c a l .  

A Hypot h e t i c a l .  
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NEW HOGAN LAKE 
CALAVERAS R I V E R ,  C A L I F O R N I A  

WATER CONTROL MANUAL 

S T A N D I N G  O P E R A T I N G  I N S T R U C T I O N S  T O  DAMTENDERS 

1, GENERAL 

This e x h i b i t  t o  "New Hogan Lake, Calaveras River,  C a l i f o r n i a  Water 
Cont ro l  Manualw was prepared i n  accordance w i t h  i n s t r u c t i o n  EM 1110-2-3600, 
paragraph 4-07 (Stanqing I n s t r u c t i o n s  t o  Damtenders), and pe r ta ins  t o  du t i es  
and r e s p o n s i b i l i t i e s  o f  the damtender i n  opera t ing  New Hogan Dam and 
r e p o r t i n g  hydro log ic  data. 

Operat ional i n s t r u c t i o n s  t o  the damtender a re  b r i e f l y  o u t l i n e d  w i t h  
s p e c i f i c  emphasis on the damtender's du t i es  and r e s p o n s i b i l i t i e s  dur ing  f l o o d  
emergencies when communication between him and the opera t ing  o f f i c e , m a y  have 
been d isrupted.  I t  i s  designed t o  be used independently as an emergency 
guide or ,  as publ ished, i n  con junc t ion  w i t h  the water c o n t r o l  manual. To 
f a c i l i t a t e  independent use o f  t h i s  e x h i b i t ,  char ts  requ i red  f o r  emergency 
f l o o d  c o n t r o l  opera t ion  o f  New Hogan Lake are  inc luded.  

2. FLOOD CONTROL OPERATION REQUIREMENTS 

New Hogan Lake w i l l  be operated f o r  f l o o d  c o n t r o l  according t o  the Flood 
Cont ro l  Diagram (Chart A-lo),  which def ines the requirements f o r  f l o o d  
c o n t r o l  opera t ion  o f  New Hogan Dam and the Emergency Sp i l lway  Release Diagram 
(Chart A-9), which s p e c i f i e s  opera t ion  o f  s p i l l w a y  gates du r ing  l a r g e  
f l oods .  The f l o o d  c o n t r o l  o b j e c t i v e  f o r  New Hogan Dam and Lake i s  t o  
minimize f l o o d  damage downstream from the dam and, i nso fa r  as p rac t i cab le ,  t o  
avo id  causing damage t h a t  would no t  have occurred w i thout  the p r o j e c t .  

Storage space i n  New Hogan Lake s h a l l  be reserved on the bas is  o f  the 
Flood Cont ro l  Diagram, Chart A-10. Whenever encroachment i n t o  the f l o o d  
c o n t r o l  storage rese rva t i on  occur, water should be re leased as r a p i d l y  as 
poss ib le  w i thou t  causing f lows i n  the Calaveras River a t  the gaging s t a t i o n  
a t  B e l l o t a  t o  exceed the c o n t r o l l i n g  ra tes  shown i n  the schedule o f  releases 
on the f l o o d  c o n t r o l  diagram and o u t l i n e d  i n  paragraph 4. 

Required f l o o d  c o n t r o l  s torage rese rva t i on  i s  determined f rom Chart A-10, 
which i nd i ca tes  the storage rese rva t i on  requ i red  a t  any t ime from 
30 September t o  9  June. The diagram requ i res :  

a. Flood c o n t r o l  space increases f rom zero on 30 September t o  a  maximum 
o f  165,000 acre- fee t  on 30 November and i s  r equ i red  u n t i l  31 December. 

b. A f t e r  31 December, the requ i red  f l o o d  c o n t r o l  space var ies  according 
t o  r a i n  f l o o d  p o t e n t i a l  based on antecedent p r e c i p i t a t i o n .  I n  any event, the 
l a s t  day o f  f l o o d  c o n t r o l  storage requirements i s  8 June. Space no t  requ i red  
f o r  f l o o d  c o n t r o l  may be f t l l e d  f o r  conservat ion purposes t o  a l l o w  more 
e f f i c i e n t  opera t ion  o f  the  p r o j e c t .  



The f l o o d  c o n t r o l  opera t ion  each day cons i s t s  o f  determin ing the requ i red  
f l o o d  c o n t r o l  r e s e r v a t i o n  and schedul ing re leases t o  p rov ide  the requ i red  
space by the  end o f  the  day, whenever poss ib le .  

3. L I M I T A T I O N S  ON STORAGE 

Operat ional  l i m i t a t i o n s  o f  s torage i n  New Hogan Lake are  s p e c i f i e d  i n  
paragraph 2  o f  t h i s  E x h i b i t  and on the Flood Cont ro l  Diagram, Chart A-10. 
There are  no l e g a l  l i m i t a t i o n s  on storage, as most o f  the p r o j e c t  boundary i s  
above the  maximum opera t ing  l e v e l ,  and f lowage and storage easements cover 
the r e s t .  

Phys ica l  l i m i t a t i o n s  on storage are  as fo l l ows :  

STORAGE 1/ : WATER SURFACE 1/ : FLOW OVER : 
ACRE-FEET : E L E V A T I O N  (FEET) : S P I L L W A Y  ( C F S )  : REMARKS 

586.0 0  I n a c t i v e  poo l  
713.0 0  Normal f u l l  pool  
720.0 118,000 Sp i l lway  design 

f 1  ood poo l  

Notes : 
I/ Based on 1978 storage-elevation, storage rounded. - 

4 .  L I M I T A T I O N S  ON R E L E A S E S  

Except du r i ng  emergency sp i l lway  opera t ion  descr ibed below, re leases f rom 
New Hogan Lake w i l l  be l i m i t e d  i n s o f a r  as poss ib le  t o  12,500 cubic  f e e t  per 
second. A stage-discharge curve f o r  the Mormon Slough a t  B e l l o t a  i s  shown on 
Chart A-6. 

Releases f rom New Hogan s h a l l  no t  change more than 2,000 cubic  f e e t  per 
second per 2-hour p e r i o d  t o  permi t  o r d e r l y  evacuat ion o f  personnel,  p roper ty ,  
l i v e s t o c k ,  e tc . ,  i n  advance o f  r i s i n g  water downstream and t o  minimize bank 
caving as the f l o w  recedes a f t e r  extended per iods o f  bank fu l  f lows.  O u t l e t  
r a t i n g  curves are  shown on Chart A-3. 

Whenever the l ake  l e v e l  r i s e s  above e l e v a t i o n  679.5 f e e t ,  the  damtender 
s h a l l  r e f e r  t o  the Emergency Sp i l lway  Release Diagram, Chart  A-9, f o r  
poss ib le  emergency re leases.  When the diagram i n d i c a t e s  emergency re leases 
should be i n i t i a t e d ,  i t  i s  e s s e n t i a l  t h a t  these re leases be made immediately, 
s ince  the diagram i n d i c a t e s  the minimum re leases t h a t  could be made du r i ng  
very l a r g e  f l oods  w i thou t  endangering the s t ruc tu re ,  w i t hou t  causlng peak 
ou t f lows t o  exceed peak i n f l ow ,  and w i thou t  r e q u i r i n g  excessive ly  r a p i d  
changes i n  ou t f low.  I f  the  minimum requ i red  re lease i s  l ess  than the normal 
o u t l e t  capac i ty ,  the re leases s h a l l  be made through the o u t l e t  works. 
Whenever a  re lease grea ter  than the o u t l e t  capac i ty  i s  requi red,  the 
add1 t t o n a l  re lease s h a l l  be made through opera t ion  o f  s p i l l w a y  gates. I f  the 
o u t l e t  works become inoperable a t  anytime, the e n t i r e  requ i red  re lease s h a l l  
be made through the s p i l l w a y  gates. I n  a l l  cases, Chart A-9 governs the  
re lease.  



5.  STANDING INSTRUCTIONS DURING FLOOD EMERGENCY 

The functional operation of New Hogan Dam and Lake is under the direction 
of the Reservoir Control Section, Corps of Engineers, Sacramento District. 
Detailed operation instructions for flood control will be issued from the 
Reservoir Control Section in Sacramento. During flood periods close contact 
will be maintained between operating personnel at New Hogan and the Reservoir 
Control Section in Sacramento. The following are suggested instructions for 
emergency operation of New Hogan Dam if communication between operating 
personnel and the Reservoir Control Section is broken during a flood 
emergency. 

a. Continue release in accordance with the last Instructions from the 
Reservoir Control Section, and make every attempt to reestablish 
communication. 

b. If communication cannot be reestablished, make releases in accordance 
with the Flood Control Diagram, Chart A-10 and the Emergency Spillway Release 
Diagram, Chart A-9. 

6 OPERATIONAL RESPONSIBILITIES 

Responsibilities for flood control operation of New Hogan Dam are 
summarized below. A table of personnel involved in the operation of the 
reservoir for flood control are contained at the front of the exhibit. 

a. The District Engineer, Sacramento District, Corps of Engineers, is 
responsible for: 

(1) Approving or disapproving deviations from the prescribed flood 
control criteria on Chart A-10. 

(2) Advising concerned agencies and the Chief of Engineers of any 
departure from the flood control regulations. 

(3) Preparing monthly operation and other special reports relative 
to operation of the reservoir required by the Office, Chief of Engineers. 

(4) Preparing revisions to the flood control criterion found herein. 

b. The New Hogan Park Manager is responsible for: 

(1) Accomplishing the physical operation o f  the reservoir and 
associated facilities in accordance with the official regulations. 

(2) Advising the District Engineer, Sacramento District, Corps of 
Engineers, of any deviation from the flood control operation. 

(3) Reporting to the District Engineer, Sacramento District, Corps 
of Engineers, any unusual conditjon in the reservoir or along downstream 
channels that might interfere with planned flood control operation of 
reservoir. 

(4) Keeping downstream interests advised of all changes of flood 
control releases which might affect them. 



( 5 )  Report ing by telephone t o  the Reservoir Contro l  Sect ion, 
Sacramento D i s t r i c t  Corps o f  Engineers, data as o u t l i n e d  i n  paragraph 7a and 
other  data t h a t  may be requ i red  from t ime t o  t ime. 

( 6 )  Keeping informed o f  the r u l e s  and regu la t i ons  contained i n  the 
water c o n t r o l  manual and b r i n g i n g  t o  the a t t e n t i o n  o f  the D i s t r i c t  Engineer, 
Sacramento D i s t r i c t ,  Corps o f  Engineers any features of the manual t h a t  may 
r e q u i r e  c l a r i f i c a t i o n  or r e v i s i o n .  

( 7 )  Keeping the D i s t r i c t  Engineer, Sacramento D i s t r i c t ,  Corps o f  
Engineers advised o f  any inaccuracies contained i n  the manual or t h a t  may 
develop as a consequence o f  changing cond i t ions .  

( 8 )  Immediately a f t e r  the end o f  each month, t r a n s m i t t i n g  t o  the 
Reservoir Contro l  Sect ion, Sacramento D i s t r i c t ,  Corps o f  Engineers data 
s p e c i f i e d  i n  paragraph 7b. 

7 .  OPERATION REPORTS 

a. Between 7:45 and 9 a.m. each workday, and a t  other  times upon 
request, the dam operator or opera t ing  agency w i l l  r e p o r t  by r a d i o  or 
telephone t o  the Reservoir Contro l  Section, Sacramento D i s t r i c t ,  Corps o f  
Engineers, the f o l l o w i n g  in fo rmat ion :  

a. Reservoir  stage and storage as o f  midnight .  

b. Gate s e t t i n g s  du r ing  the previous 24 hours. 

c .  Mean d a i l y  f lows,  ending midnight,  o f :  

( 1 )  The Calaveras River below New Hogan Dam, 

( 2 )  To ta l  i n f l o w  t o  New Hogan Lake. 

d. Flow o f  Mormon Slough a t  B e l l o t a .  

e. Meteoro logical  data a t  the dam. 

f .  Reports f rom rad io - repo r t i ng  p r e c i p i t a t i o n  s t a t i o n s .  

When cond i t ions  do not  warrant ho l i day  or weekend repor ts ,  the complete 
r e p o r t  f o r  each day s h a l l  be made on the f i r s t  working day f o l l o w i n g  the 
nonrepor t ing  per iod .  More f requent  repo r t s  o f  the above i n fo rma t ion  and 
repo r t s  o f  other  Calaveras River data w i l l  be made i n  the same manner when 
requested by the Reservoir  Regulat ion Sect ion. 

8. MODIFICATIONS OF REGULATIONS 

The o f f i c i a l  regu la t i ons  are  subject  t o  temporary m o d i f i c a t i o n  du r ing  
f l o o d  emergencies by the D i s t r i c t  Engineer, Sacramento D i s t r i c t ,  Corps o f  
Engineers. The f l o o d  c o n t r o l  c r i t e r i a  w i l l  be rev i sed  by the Corps o f  
Engineers, as necessary, t o  r e f l e c t  changed cond i t ions  tha t  come t o  bear upon 
f l o o d  c o n t r o l  opera t ion  o f  the r e s e r v o i r .  Permanent rev i s ions  o f  the f l o o d  
c o n t r o l  c r i t e r i a  a re  subject  t o  p r i o r  approval o f  the Chief o f  Engineers or 
h i s  du ly  au thor ized respresenta t ive .  
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Capacity i n 1,000 acre-f eet 

h NEW HOGAN LAKE 

CALAVERAS RI VER, CAL l FORN l A 

NEW HOGAN LAKE 
AREA AND CAPACITY CURVES 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prepared:T.G.K. 
DrawnlT.G.K. Datb: m y  



NEW HO(IAN LAKE 
AREA AND CAPACITY TABLE 

CAPACITIES OF NEW HOGAN LAKE - CUAVERAS RIVER, CALIFORNIA 

ACRE-FEET 

SHEET I OF 4 CHART A-2 

ELEVATION 
FEBT 0.0 0 . 1  0 . 3  0.2 0.4 0 . 5  0 . 6  0 . 7  0 . 8  0 . 9 D I F F E R E N C E  



MEW HOQAW LAKE 
AREA AND CAPACITY TABLE 

CAPACITIES OF NEW HOGAN LAICE - CALAVERAS RIVEEL, CALIFORNIA 
( CONTINUED ) 

SHEET 2 OF 4 CHART A-2 

ELEVATION 
FEET 0.1 0.0 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9DIFPERENCI 



NEW HOGAN LAKE 
AREA AND CAPAC lTY TABLE 

CAPACITIES OF NEW HOGAN LAICE - CALAVERAS RIVER, CALIFORNIA 

( CONTINUED 

SHEET 3 O f  Y CHART A-2 

ELEVATION 
~ E T  

ACRE-FEET 

0.0 0 . 1  0 . 2  0 . 3  0 .4 0 . 5  0 . 6  0 . 7  0 . 8  0 . 9 D I F F E M Y C L  



NEW HOGAN LAKE 
AREA AND CAPACITY TABLE 

SHEET 4 OF V CHART A-2 

CAPACITIES OF NEW HOGAN LAKE - CALAVERAS RIVER, CALIFORNIA 

( CONTINUED ) 
- - -  ---- 
ELEVATION 

FEET 

ACRE-FEET 

676.0 181213 181523 181833 182143 182455 182766 183077 183389 183701 184014 3114 
677.0 184327 184639 184953 185266 185580 185894 186208 186523 186838 187154 3142 
678.0 187469 187785 188101 188417 188734 189052 189369 189686 190004 190322 3172 
679.0 190641 190959 191279 191598 191918 192238 192558 192878 193199 193520 3201 
680.0 193842 194163 194485 194807 195130 195453 195776 196100 196423 196747 3230 

0.3 0.0 0.1 0.4 0.6 0.2 0.5 0.7 0.8 0.9DIFFERtNCE 
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opening i n  f e e l  o f  a l l  4 g a t e s .  

2 .  T o  o b t a i n  g a t e  open ing  f o r  
any discharge a t  the e x i s t i n g  pool 
e l e v a t i o n  p l o t  g a t e  o p e n i n g s  against 
d i s c h a r g e  a n d  r e a d  g a t e  o p e n i n g  

r e q u i r e d .  

3 .  M a x i m u m  o u t f l o w  l i m i t e d  by 

Old H o g a n  o u t l e t  c a p a c i t y  w h e n  pool 

i s  b e l o w  O l d  H o g a n  c r e s t ,  

d 

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

. 
tau WOQMl LAua 

CALAVLRA8 R I V S R .  C A L I r @ m I A  

OUTLET WORKS 
PART I AL OATE OPEN I ma 

D l SCHAROE CURVES 

P r r d :  6 . .  ,at,g JUNE lem 
,D rrwn: C.J.M. 

ewrr ~ - a  

16 
I 4 

CORPS OF EWBIIIEERS, SACRMIITO, CALIFOR1114 
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Discharge through one spi l lway gate i n  thousand c.f.8. 

NOTES: 

I .  Ratings are f o r  one o f  three Tainter 
gates w i th  adjacent gates operating. 

2. Parameter i s  gate opening i n  feet. 

3. Gate seat elevat ion i s  678.48 feet. 

I). A t  such time as the water f low f ree  
(below bottom o f  spi l lway gate) d is-  
charge i s  indicated by "uncontrol led 
d i scharge" curve regardless o f  gate 
opening. Therefore, unless precau- 
t ionary lneasures are taken, f low may 
suddenly increase as water surface 
f a l l s  w i th in  2 fee t  o f  uncontrol led 
d i scharge curve. 

I NEW n o w  LAKE 
CALAVERAS R I V E R ,  C A L I F O R N I A  

SPILLWAY RAT1 NO CURVE 
(FOR ONE GATE) 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORMI 
Prepared:  1.0.1. Date :  J W  1909 
Drawn : . . . 

I 

CHART A-4 
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Discharge i n  1,000 c f r  

NOTES: 

I .  D l r c h r r g e  e r t l m r t e d  a b o v e  gage h e i g h t  
o f  1 1 . 0 0  f e e t .  

2. Z e r o  f l o w  = 5 1 9 . 9 3  f t .  msl a t  gage  
h e i g h t  . I S  f e e t .  NEW HOQAM LArc  

CALAVERAI RI VCR, CALI FORM I A 

D l  SCHAROE RAT l NO CURVE 
CALAVERAS RIVER BELOW 

NEW HOGAN DAM NEAR 
VALLEY SPRINGS 

CORPS OF ENGINEERS, SACRAMENTO, CALI FORN l A  

ProparodaT.  G.K. 
Drawn8 T.Q.K. 

Oator JUNE 190) 
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Discharge i n  1,900 c . f .s .  

N O T E S :  

I .  D i s c h a r g e  e s t i m a t e d  a b o v e  g a g e  h e l g h t  
o f  1 2 . 9 9  f e e t .  

2 .  Z e r o  f l o w  = 3 . 9 6  f e e t  g a g e  h e l g h t .  

1 I 

NEW noalin LAKE 
CALAVERAS R I  VER. CALI FORM I A  

DISHARQE RATINQ CURVE 

MORMON S L O U G H  A T  B E L L O T A  

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

) r e p a r d :  T.O.K. 
Drawn1 T.O.K. 

Data: JUNE 198) 
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Discharge i n  1,000 c f s  

NOTES: 

I .  D i s c h a r g e  e s t i m a t e d  a b o v e  g a g e  
h e i g h t  o f  16 .00  f e e t .  

2 .  Z e r o  f l o w  = 2 . 9 1  f e e t  g a g e  h e i g h t .  

. 
NEW HOGAN LAKE 

CALAVERAS RIVER, CALI FORM IA 

D l  SCHARGE RAT1 NG CURVE 

STOCKTON DIVERTING CANAL 
AT STOCKTON 

CORPS OF EWBINEERS, SACRAMENTO, CALI FORM IA 

)r*p.r*: T.  G. K 
h,*: JUNE 1989 

D r a m :  T.G.K. 
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0 2-hour  p r e c i p i t a t i o n  
0 12 24 36 i n  inches 

Time i n  hou rs  l N F l  L T R A T I O N  LOSS - 
2-HOUR U N I T  HYDROGRAPH - LOCAL AREA CALAVERAS R l VER 

NEW HOGAN DAM TO BELLOTA 
Based on: L =.I8 .4 

SAMPLE U N I T  H V D I ~ O I A P ~  COMPUTATION and i n i t i a l  loss=8.30 in. 
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NEW HOGAN LAKE 
CALAVERAS RIVER. CALI FORM I A  

R A I N  FLOOD FORECAST C R I T E R I A  

CORPS OF ENGINEERS, SACRAMENTO, CALI FORN l A  

Prepared:  T.V.H. 
Drawn: T.V.H. 

Date: JUNE 1983 
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OPERATING INSTRUCTIONS: 

1. When t h e  r e s e r v o i r  i s  r i s i n g ,  read f rom cu rve  "A" t h e  n e t  
i n f l o w  p e r  f o o t  r i s e  o f  r e s e r v o i r  co r respond ing  t o  t he  
average  r e s e r v o i r  e l e v a t i o n  d u r i n g  t h e  p reced ing  hour .  

2. M u l t i p l y  t h i s  v e l u e  by t h e  r i s e  i n  r e s e r v o i r  e l e v a t i o n ,  i n  
f e e t ,  d u r i n g  t h e  p reced ing  hou r .  

3 .  Add t h i s  p r o d u c t  t o  t h e  average o u t f l o w  f rom the  r e s e r v o i r  
d u r i n g  t h e  p reced ing  hour .  T h i s  sum i s  t he  average i n f l o w  
t o  t h e  r e s e r v o i r  d u r i n g  t h e  p reced ing  hour..  

4. A d j u s t  t h e  o u t f l o w  each hour  as i n d i c a t e d  by t h e  parameters  
on t h e  b e s i r  o f  thm i n f l o w  f o r  t h e  p r e c e d i n g  hour  end the  
c u r r e n t  r e s e r v o i r  e l e v a t i o n .  

5. A f t e r  t h e  r e s e r v o i r  e l e v a t i o n  s t a r t s  t o  f a l l ,  m a i n t a i n  c u r -  
r e n t  ge t *  open ings  u n t i l  t h e  f l o w  has been reduced t o  12.500 
C f 8  a t  B e l l o t a .  

Flow i n  1 , 0 0 0  c . f . s .  
S A M P L E  C O M P U T A T I O N  

GIVEN DATA 

. . . . . . . . .  R e s e r v o i r  Stage e t  1200 h r s  709.0 f e e t  . . . . . . . . .  R e s e r v o i r  Stage a t  1300 h r a  705.2 f e e t  . . . . . . . . . . . . . . .  Average Release 1.000 c f s  

COMPUTATION OF INFLOW 

Average Stage . . . . . . . . . . . . . . .  704.1 f e e t  
Wet I n f l o w  p e r  f o o t  r i s e  ( f r o m  Curve ~i . 48.250 c f s  . . . . .  Averaae Net  I n f l o w  (88.250 X 2.2) .106.150 c f s  . . . . . . . . . .  A v e r e j e  Reservo i  r Release 3 ;000  if; . . . . . . . . . . . . . . .  T o t e l  I n f l o w  .109.150 c f s  

COMPUTATION OF TOTAL OUTFLOW 

End o f  P e r i o d  E l e v a t i o n  . . . . . . . . . . .  705.2 f e e t  
Requ i red  Release . . . . . . . . . . . . . .  17.500 c f r  

NOTES: 

1. F o l l o w  t he  f l o o d  c o n t r o l  d iagram u n t i l  l a r g e r  r e l e a s e s  a r e  
r e q u i r e d  by t h i s  schedu le .  

2. Parameter  va l ues  a r e  t he  i n f l o w  t o  Mew Hogan Lake d u r i n g  
t h e  p reced ing  hour .  

NEW HOGAM LAKE 
CALAVERAS RIVER, CALI FORM IA 

EMERGENCY SPILLWAY 
RELEASE DIAGRAM 

I 

CORPS OF E N G l  NEERS, SACRAMENTO C A L I  FORM l A 
Prepared:R.L.L.,C.J.H.' 

Date:  JUNE 1983 
.Drawn:C.J,H. . 
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