
AD—A 036 574 PACIFIC NORTHWESt RIVER SASINS cOIstSSIosa vA~couvn nssi r,s enCOU*SIA—$O*TH PACIFIC RESIGN CQeREiiENSIV( FRAMEWORK ST~~Y OF —ETC (U)MAT 71 .1 CM.VIN, F H CLOSIO. R .1 COFFIIAN
UNCLASSIFIED

~ _•uruo~ 
_‘NO_ UIIE!t _

p 1
I: A UI



. 1 :

A )

A l  . A

1.0
_____ :2

1 . 1
• 8

• 
• ~~ ~



( ,/ )

~~~~~~~~~~~~~~~~~ l i i
~~~///~~~~~~~~ / / / /~~~~/ / / / /  

/ ~~~/////
//~~ //~~ ~/ ~/ 7/~/

~~~~~~~ ~~ ///// ~~/ ~~// ~~~~~~~~~~~~~~~~~~

~
IIw4 I1

~~~~~~~~~~r~

1
II A . t 4 ~~IEIi ‘ 

• • i  • i i I~

, ‘,~_., yL.]~~uj~ I~~~
.

— —
~ ~ ir ~~ f l — 1 r ’j  \

- . 7

ç~~~~iU U ~

~~~~~~~~~~~~~~~~~~~~~~~~~

• .
‘~~—

..

• —~ , .4f

•1IJ :1~II1UhI:1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



This  appendix is one of a series making up the complete
Co lu m h i a ~~ o r t h  F ’ a c if i c  Reg ion  Framework Study on w a t e r  and
re l a t ed  lands . The resu l t s  of the s tudy arc c o n t a i n e d  in the
s e ver a l  documents  as shown below :

~1u in Report Brochure Rep or t

Appendi ces

I. History of Study IX . Ir rigation

II. The Region X. Navigation

Ill. Legal f~ Administrative XI. Munici pal ~ Industrial
Background Water Supply

IV. Land f~ Mineral Resources XII. Water Quality ~
Pollution Contro l

V. Water Resources XI II. Recreation

V I .  Economi c Base I~ XIV . Fish ~ Wildlife• Projection s

VII. Flood Control XV. Electric Power

VI II. Land Measures ~ Watershed XVI. Comprehensive Framework
Protection Plans

Pac if ic No rthwes t River Bas ins Comm issi on
I Columb ia Riv er

Vancouv er , Washing ton

~~~~~~~~~~~~~~~~~~~ OIlS •I,~

-- — ____ _______ _~~~1~~
•,.• .

~~~~
. —



D~~~
0

Land Measures &
~J’àtershed Protection

~~~~~~~~~~~~~~~ APPENDIX V I I I  
—

Columbia-North Pacific Regio~~1/ Comprehensive Framework Study J -

/ /
Volume 2

[Subregions 6-12]

of Water and Related Lands. Appendix ~~~
VIIL Land Measures and Watershed
Protection. Volume 2. Subregions 6—12 ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~
R. J..ICoffman , EarlJHart John A.

/ Isaacson - - - .

14

\ ~~~~
Prepa red by

Columbia-North Pacific Technical Staff
Pacific Northwest River Basins Commissjon.~

Vancouver , Washing ton

qJd O Y~



A PP ENI ) I X V I I I
l AN D M EAS I JRES AN I) WAT E RSHED PR OTECTION

Prepared under  the d i r e c t i o n  of the
Columbia -North Pacific Technica l Staff

l and Measures U, Watershed Protection Studies Group

John A. Is aacson , Coordinator

I)epartment of Agriculture State of ~1ontanaA. M . Grano , ERS 1. P. McNulty
W . A. Post , FS
Howard Thomas, ERS

State of Oregon
Department of the Interior James W. Carver Jr.

R. .J . Coffmaii , BLM J .  R.  D i l w o r t h
A. 1). Nelson , BR Char les H. Ladd
L. W . Rodgers , BIA M . N. Shearer

Env i ronmental Protection Agency State of Washington
Richard B. Marston G. C. Digerness

State of Idaho State of Wyoming
J. l)ewayne McAndrews Ronald J. Tangeman

Princi pal Authors ’ Contribution

Jim Calvin Forest Land
Forest Service

Forrest 1!. Closner Crop ~ Other Land
Soil Conservation Service

R. .1. Coffman Rangeland
Bureau of Land Management

Ear l  Har t  Crop ~ Othe r Lan d
Soi l  Conservat ion  Service

Joh n A.  I saacson Crop ~ Other  Land
Soil Conservat ion Service

I:. II. I•atham • Crop U, Other Land
Soil Conservation Service

3. Ivan Merr cll Crop U, Other Land
Soil Conservation Service

Warren A. Post Forest Land
Forest Service

Frank Schiedorn Crop U, Other Land
Soil Conservation Service



This appendix to the Columbia-North Pacific Region
Framework Report was prepared at field level under the auspices of
the Pacific Northwest River Basins Commission . It is subject to
review by the interes ted Federal agenc ies at the departmental level ,
by the Governors of the affe cted States , and by the Water Resources
Council prior to its transmi ttal to the Pres ident of the Uni ted States
for his review and ultimate transmittal to the Congress for its
cons idera tion.

Photography Credits

Ocean Scene - Oregon State Highway Department

Forest Scene - Forest Service

Desert Scene - Oregon State Highway Department

Mountain Scene - Idah o Department of Commerce ~ Development

I APPIO,,~d for r~nkI 
-

-

I T  .



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. / . . .

• 

. .

I’ 1L ‘

~

••

.
~~~ 

;~ ~~~~~~~~~~~ 
. 

,‘•

~~~~~~~

..~~ , ? •

~~~
.

— - 
p 

• 
~~~~~~~ :

• ~~~~~~~ 
~~~ -

- 

,
I. /

— 
~~~

-.

- 

_ 

‘
S

. -

- - :~ ~~ 
- 

. - 

, 0 •

.

. 
I• • .v .  

~
•

S .-. ~

u..

,

E~fr
— I,-. 

-. •lfr l~~~~~~~ i~
‘~~‘. ~N: - - .

.

- 

)
-

~~~~~~~~~~~~ 

t~~~~~~~~~~~
c
~~I

1
~

• 

t L 1~~~~~~~~~~~~~~~~~ w r
I

~~~~~~~~~~~~~~~~~~~ F~~~~~~~~~~
4...



C1~4TENT S - VOLUM E 11

A PP FNDIX V I I ICANt ) MI AS (JRE S AN t ) WATERSIIFI) p~or t cr ic ~

_______ I I e I I d I n ~ - __________ 
Subre Ion s

10 11 1 2
(Pa ~~~ Numb ei~ T —

Pres ent S t i t t i s  367 417 475 519 567 619 665
C r op l a n d  370 420 478 522 571 6:2 668

W a t er  C on s e r v a t i o n  371 421 478 523 572 622 668
l l r a i n a g e  374 423 481 524 ~~4 624 671
Lr o s i on  and S e dim e n t a t i o n  375 425 482 526 576 626 (i ’l
F l o o d i n g  376 429 483 528 578 628 674

Forest land 378 430 485 530 579 629 675
W, t i r i h , (  r i ,t i~~ t ion 379 431 486 531 581 631) 676
W , i t i i s h e d  l)ehab j l i tat ion  3S0 432 489 532 582 632 7~
Water Y ield Improvement 381 434 490 533 584 634 679

Ra n g e l a n d  381 435 490 533 584 635 679
4i i-~iires and P r a t t  I CeS for
Watershed Protection 384 438 492 534 586 635 682

Oth~ r Land 385 440 492 536 586 637 683
I u t u r e  Ne ed s  386 440 493 537 589 638 685

C r . p  l a n d  386 441 49 3 538 590 639 685
Wat er I r i n s e r v i t i u n  387 441 494 539 590 640 686
I rainage 388 442 495 540 591 641 

)~d,
~utl and Sedime ntation 388 443 495 540 591 642 (,8~

F l o o d i n g  389 443 496 541 S92 64 2 68~
F i e s t  l and 389 443 496 S4 2 593 642 68~

( e l  I r o t e / t  L I I I  389 445 497 544 593 64.~ 688
Al t e r  . h d  Rehab I t i t i  on . . . .  391 446 499 545 595 645 690
W i t  er  Ii Id Impr verni iit 392 446 5(10 546 595 645 ( 1/

R a n g e  l and  394 448 500 548 596 64 (/I.~I? II I C  ted (Re of R a n g e
Re~ ou r/ 394 448 500 548 596 64’ (~~~

W atershed Needs 394 448 500 549 598 64 692
l and 395 449 502 549 598 648 6~~4

Mc an . t o  at  i s  fy  See k 396 450 502 549 599 648 61,1
( r C (und 398 451 503 550 600 649 olS

W a t e r  c ,n se  r e a t  ion 398 453 505 552 602 652 )~~
i t , i l r l a g e  399 45~ 506 553 603 653 “0(1
I r ’ .i on  and N e j i m e n t a t i o n  .  399 456 507 554 605 653 “0 1
I b o d i n g  402 458 508 555 606 (54 ~)3
I r g r a m  ) o ~~t~ 403 459 509 556 ( 0  ( 5 5  7 i ) 3

F r~’s~ l and 403 461) 5 10 557 (0 655 5h1
W i t  rshed 1 r ot eCt  1(10 404 460 51(1 557 6) 18 656
W i t  er sh e d  Rehah j l i t  it  ion 405 462 51 1 558 609 (‘57 “06
W a t - r  ~i e I 1  Improvement 407 463 5 13 56(1 611 F5 707
T o t a l  Program Co s t s  407 465 513 560 611 659 Th~Ra ngeland 40” 465 513 561 612 659 0s
Me :isure s and P r ac t i c e s  for

W a t e r s h e d  P r o t e c t i o n  407 465 513 561 61 2 659 70s
Eros io n and Sediment Yield

Improvement 411 468 514 563 615 661 12
Improved Range Condition and

Capac ity  412 469 515 S64 615 661 13
I s t i m a t e d  J’ rugr . im l i s t s  413 4”I 516 564 6)) 661 “11

(it her l a n I 4 14 47.~ 517 565 61” 663 — t’

Page No.

( ;LOsSARY 717

BIBLIO G RAPHY ~
2 7 i



1, 1ST OF TABLES

Table No. Page No.

SIJ BR EG I ON 6
260 Generalized Sediment Yield by Cover and Land Use . 370
261 Types of Crops 371
262 ~Vater Conservat i on Practices App lied on Cropland

through 1966 372
263 Water Availability and Irri gation Methods for

Cropland 373
264 Cropland Areas with a Wetness Problem 374
265 Drainage Practices Applied to Cropland ‘

~74
266 Cropland Areas with an Eros i on Potential by

Capability Class 375
267 Erosion Control Practices Applied on Crop land .  . 376
268 Flood Prevention Measures Applied on Crop land

Areas 377
269 Present Sediment Yield Forest Land 378
270 Average Annual Timber Harvest Activity 379
271 Average Annual Accomp lishment , Watershed

Rehabilitat i on Practices on Public Forest Land . 380
272 Rangeland Condition and Capacity 382
273 Sediment Yield from Rangeland 383
274 Rangelan d Measures and P r a c t i c e s  for Watershed

Protect ion and Other Management Purposes , Up
to 1966 384

275 Other  Land Areas ‘385
276 Projec ted  Change in Cover and l .and Uses 386
277 Projected Trends in Dry and I r r i gated Crop la n d  . 387
278 Projected Cumulative Trend in the Method of

Irrigation on Cropland 38’
279 Cumu l ative Crop land Areas Needing Drainage 388
280 Cumulat i ve Cropland Areas Needing Erosion Control. 388
281 Potential Sediment Yield without Protective

Measures , Forest Land 389
282 Projected Cumulative Timber Harvest Activity

Forest Land 391
283 Water Retention Capacity , Forest Soils 394
284 Practices Required for Cooperative Conservation

Development 396
285 Land Areas Suitable for Crop Production 398
286 Projected Pract i ces for Irri gated Cropland 398
287 Cumulative Practices Required to Provide Needed

Prainage 399
288 Cumulative Practices to Satisfy Erosion Contro l

Needs 400
289 Cumu l ative Crop l and Flood Prevention Practices  . 402
290 Estimated Cost of Cropland Conservation Practices . 403

11



LIS T 01- TABLES

lab  Ic No.  ~~~~~~~~

29 1 P ro jec ted  Costs fo r Wate r shed P ro t e c t i on
P r a c t i c e s , I~orest Lan d 404

29 2  P r o j e c t e d  Watershed R e h a b i l i t a t i o n  Programs ,
Forest  Land 403

2 9 3  Expected  Annual  Sediment  Reduc t ion  Forest l.and
Rehab i l i t a t i on 406

2 9 4  P r o jec ted  Water  Y i e l d  Imp rovement Prac t ices
Pub l i c Forest  La n d 407

295 Requi red  Range l and Measures and Prac t ices  for
Wate r sh ed P ro t e c t i on an d Ot h er Ma n age m en t
Purposes , 1966 to 1980 408

296 Req u i red Ra n gela n d Me a sures an d P racti ces f or
Wate rshed Protect ion and Other Management
Pu rposes , 1981 to 2000 408

297 Requ i r ed Ra n g e l a n d Meas ur es an d P ract ices  fo r
Wate r sh ed Pr o tec t ion and Other  Ma n age m en t
Purposes , 2 001 to 20 2 0 409

2 98 Sed i men t Y i e l d  Pro jec t i ons f r om Ra n ge la n d 411
299 Es t imated  Po ten t i a l  Rangelan d Improvement 413
300 E s t i m a t e d  Cost o f Req u i red Mea sures an d

Prac t ices  for Watershed Pro tec t ion  and
Re h abi l i t a t i on of R a n g e l a nd b y Major  Typ es
of Watershed Programs 414

S U B R E G I O N  7
301 Ge n er a l i z ed Sedime n t Y i e l d  by Cove r an d La n d Use . 417
302 Types of Crops 420
303 Wate r Con se rv at i on P ra c t i c e s  App l ied  on Crop la n d . 42 1
304 Wate r Ava i l a b i l i t y and I rr i g a t i on Use 423
305 Crop lan d A reas w i t h a Wet ness P rob l e m  424
306 Drainage Practices Applied to Cropland 425
307 Cropland Areas with an Erosion Potential 425
308 Erosion Contro l Practices Applied on Crop land .  . 428
309 Flood Protection Measures Applied in Crop land

Areas 430
310 Present Sediment Yield , Forest Land 431
311 Average Annual Ti mber Harvest Activity 432
312 Average Annual Accomplishment , Watershed

Rehabilitation Practices on Public Forest Land . 434
313 Range l and Condition and Capacity 436
314 Sediment Yield from Rangeland 43”
315 Range land Measures and Practices for Watershed

Protect i on and Other Management Purposes , Up
to 1966 438

316 Projected Ch ange in Cover and l,and Use 441
317 Projected Trends in 1)ry and Irrigated Cropland  . 441

111



LIST OF TABLE S

Tahle No. Page No.

318 P ro jec ted  Cumu l at i ve Trend in the Method of
I r r i g a t i o n  on Cropland 4 4 2

319 Cum u l a t i ve Crop land Are as Needi n g Drai n age . . .  44 2
320 C u m u l a t i v e  Cropland Areas Needing  Erosion

Con t r o l  443
321 Potential Sediment Yield without Protective

Measures , Forest Land 445
322 Projected Cumulative Timber Harvest Activit y,

Fo rest Lan d 445
323 Water Retention Capacity, Forest Soils 446
324 Practices Required for Cooperative Conservation

Deve lopment 451
325 Land Areas Suitable for Crop Production 453
326 Cumulative Projected Practices for Irrigated

Cropland 455
327 Cumulative Practices Required to Provide Needed

Drainage 455
328 Required Erosion Control Practices 456
329 Cumulative Crop land Flood Protection Practices .  459
330 Estimated Cost of Cropland Conservation Practices 460
331 Projected Costs for Watershed Protection

Practices , Forest Land 461
332 Projected Watershed Rehabilitation Programs ,

Forest Lan.’~ 462
333 Expected Annual Sediment Reduction Forest l.and

Rehabilitat i on 463
334 Projected Water Yield Improvement Practices Public

Forest l and 4j4
335 Required Rangeland Measures a n d P r a c t i c e s fo r

Watershed Protection and Other Management
Purposes , 1966 to 1980 465

336 Re qu i r ed Ra n ge l an d Meas ur es and P r a c t i c e s  f or
Watershed  Protec t ion  and Other  Management
Purposes , 1981 to 2000 466

337 Req u i red Ra n g e l a n d Meas ures an d Prac t i ces fo r
Watershed Protect ion and Other Management
Purposes , 200 1 to 2020 466

338 Sedime nt Y i e l d  P r o j e c t i o n s  from Range l and 4 ( t 9
339 Estimated Potential Range l and Improvement 470
340 Estimated Cost of Requi red Measures and Practices

for Watershed Protection and Reh abilitation of
Rangeland , by Major Types of Watershed Programs 472

SUBREGION 8
341 Generalized Sediment Yield by Cover and Land Use . 475
342 Types of Crops 478
343 Water Conservat i on Practices Applied on Cropland . 479

iv



4-

I. 151’ 1) 1 ‘ I ’W iNN

LiE I:’ \~ , Ii :i~,o 5(

1.1 t t ; i t  c r  a i I : ih  i l i t  ~ and I I C  g;it i On ~I ’ t  l i i .  f o r
C r >  1 (0(1 17~)

: 1 5  ( ‘ i’o~> l and ,\ i—~’:ts R i  I i a t\ ’ ’t  to sS P t o t >  len t I I iIr : i i t ~ : ,i, ’ P U l L )  i c es  ‘>i> p I icd to Cr op  l a n d  
17 ( ‘ rop l and \rc-as ls’i t h  an I ro’; i o n  Po tenti a l be

; i r a i  i i i  t ~ (:1 ~~ 2
I ros on Cont ro 1 Pr~ict i cc ’ s .\np l i e d  on Cr op I afld . . - -1 .~ 3

F l o o d  Prot > ‘ t  I on ~1casur es  .1ppl i ed in  Cr op la nd
I IS .1

350 P res n t  ~~‘i1 i men t ‘t i c  I d  , i c  r ’c ’s t Land ( I

351 /\flflII;I 1 l imber  Jlars’es t \ t  i c i t ,
552 \ t  r c~e ‘oiroi ; il \ccomp l i s h n i o n t  , ) Va t c r shc ’ d

P h-rb i l i t  I t ion Practic es on Pub 1 Ic’ Fores t and  l i i ) )
353 P:inpi’ i:trId (‘ onl i ti  on m d  : :mp:m c i t v 2 9 1
352 ~( ‘ (i j n I ( ’ f l t  Yi o id f i l l i p  Potmri’la nd 11)1
355 Puito’la nd ‘i’:isurc’s and Pi ’ ; ie ’t i c r ’ s f o r  t \ a t c ’r s l o ’d

P r o t  oct  i on  md ~) t h e r  ~1nn ;u c’ment P l lrp osos
l t p t o  I I ) ) > ) ,

350 O t h e r  l a n d  ‘\re a~; 2 9 2
357 P r o j ’cl  cii ( :h a n g c ’  i n  Co ’’ ) ’r  an d Land Use 1113
558 Project >4 Tr ends  i n  b r ’  and I rn  gat ed  Crop l and   492
359 Project c’S (:i m ul at i cc 1 rend i n  t h e  1c’t h i  of

I r n  gat  i o n  on Crop land  494
Curnul at i sc C r o p l a n d  \r e a s  N e e d i n g  1)r ai n ag e  . . . - .29 5

Sc I C u m u i : t  ice C r i p l and \ i ’ c’~~s N e e d i n g  E r o s i o n  C o n t r o l  - 4 9 5
l o t  entia l Sedi ra n t  Y i e l d  mci t h ou t  P r o t e c t i v e

I o res t  l and 
3 1 3  P r o j e c t e d  ( ‘ n a t i l a t  i ce  ‘l i mber  H a r v e s t  A c t i v i  t e

I ores) I . an d 
I l’ . : t > ’  r I t  ‘ n t  ion (Sm irm ci t\ , Forest Soi Is 30(1

SoS l’ r::L’t I c-es Re qu l  red (‘o r  ( ‘oopc’ r at  I ye Cons c r s ’ o t i o n
I )c s i ’  1 0! ! >> n t  503

l and .\ ! ‘ c : i ’;  I i !  t ab  Ic fo r ( roil P r o d u c t  i on . l9o (>  . .  505
3 1>7 C I I m F I I : m t  ive l’ r o i c c t e d  P r ; i e t  ices for I rn  gatodI t o p >  I and 5(15
3 ( 8  (IlInl U I at I ci’ l )ra  inage  P r oe t i ccs I~equ 1-0(1 t o r rovi  do

\‘e>h-tl I ) r ; m  i f l ; r g e 506
SI P )  C t I I I I u l : It  iso l’ r;ii,’t i t ’ s to  Satis fy E r o s i o n  ( ‘ > ‘ n t  r o l

No - is ~08
370 Cr o p l u nd I 1 c ~oiI I’ r- ’vent i on  P r a c t  i c - c’s 
371 Ctrmtt l o t  i ye ( S i c t  of ’ Crop land (‘onsi’ i’s’ot ion

P t  I L  I i S i t t
3’’ 2 P r’ o~~~’ ’  I ed Co’; t s iii r I V : m  t ‘ t Ired Protect I on

P r : m > ’ I j ~‘i ’ s  , l o  it ’’; t l and 5 11
373 ri ~~~~~

‘ )  ‘ i i  !‘ , m t c  r h ’ S  (~ ‘h:mh I I i  t i )  I on P r o p  ran’s
I o r ’ I . t  l and 5 12



15 1’ ( ( P  I \ I ( , i  S

b a l i  I c  No . Pa~’ ’ N o -

37 I F x I t c ’ c  I ‘1 \ t w i m a  I Sod ‘ i t  P ’ !  > 1  on I l i S t  l and
flc-hai ; i l l  t a I l  on . . , . . ., ,‘; 12

Requm i , ’ >! i’Pmnrt ’ I nd ~‘i ’ ’ ; ’ . n i ’ ’~~ nd  I’ r . >  ct ’s f o r
I t ; ;  I ’  r s b i c ’d P ( n t  oct t o n  an d  ( ( t h o r  9 , ; t i ; t ’ ’ i ’ ’n t
Pu I ’ !> ‘ c-s , J o t  to 2t(2 I S I I

hcilirn e r mt Yi eld ‘ r jc’ t i o n s  tr i o P. tip ’ Izm n d ‘315
37~ 1 st  in stl Pot i ;~ i al P a n g r ’ l ; i i i t i  Imp r ’e nient  , . .  5 1 0

37~ le t i c , ; t ; ! ( ‘ oct  of l~e ;p i i  red ~l ’ >’ . i ’ :ur c ’ s antI P r a c t i c e s
for  h’; > t i ’ r s C  d l’ r o l  ‘ i  i on  and ( ‘O ’h , ’ i h i  l i t , t t  ion of
R : i n p o  l a n d  b’> 1. ’ i or ‘~‘ s’pcs ol ’ ( ‘Sit > ‘ t  h od I r ’o y r r im ’L  .5  F’

SIIOREI ;1 o N  9
5711 o e t ( c ’ r a )  j 

~i’d i’ ,In;o;. t i c - I d  I> , Cover .‘ uid land 
519

5.51) ‘ l \ ’ p t ’  of Cr i ’p ’~ 322
551 Isa tc ’r Corrsci’c ;m tio im b r i e t i c e s  \ p p l i o d  in Ci - n l a n d .  523
352 Water .‘svai lab i l i t ;  and I r i - i gat i i i  ‘Ic ’t l’i ; L  fo r

C i ’ ‘i ’ l and , I I~~~ 52 2
383 C r i > p I : m n d  lr- -; m ’~ w i  l i t  a ‘ . “ t U e  .s Prol leir , L E t  .   525
3,54 1) r a m n a g e  ‘ t a c t  c- s  At ’p l led to Crop 1:mnd , 1 900 , -  52(~385 Cm ’ o p l a n d  .\ reas  a i t i m  m O  l .r o s i on P o t e n t  i :m l lOo t , .

r i > ” i o n  ( m t  r o )  P r a c t i  c - s  \ o > p I i od  on Cr op l a n i l  ,  528
387 F l o o d  ( i n  t - o l  ‘ t > ’ : m s t i t ’ t ’ ; ;  “> p p l  i’d otm Crop i t m u d  \rr-;ms  52 11

P r e s m ’ M I  S e d i m e n t  Y i e l d , l o t - - st  l and , . . , . , . ‘)30
550 \cL’r;p ’ \ t i t n : ; I  ‘F j mf ; ’r  I i;m r cc ’o t \ct v i t~ 332
390 “tee rap ’ \ t i r nm: m 1 , \c co t ’nl  I m ‘;!c’o’ti t , P ,;  I e rshp ’d

b (,’h;i!’j l i t : > t  I on 1’ ra y) r c U ’ S on t u b  Ii u Cores  t l and - 533
S O ]  R an g e  L a n d  Conch t i n  and (‘ ; i 1 > a ci t ;‘ . l96~ 34
51(2 Sod i inent l i e  Id f r o m  Range land , 11E ( 535
Sf 13 U : u t t ~~’~’ I and ‘a surcs ‘mu d P i ,~ at  ices  for h at e  r sh ed

I’ t ’ otcct t ori arid I )) i cr  ~i ; m f l ; i p ’ I P i ’ t t t P n t ’r ’n s i ’ 5  , I t

1 o lOl I , , , , ,. , , , , ,. . , . , . , . ,  5,33
( I I  h o  r l,:um>I \rtois 

5~I5 Pz’t-sent and P r’oj’ c t ed  P o p u l a t i o n  338
3 9 ( 1  ‘ rim rc ’ctod Ch:mn ,m :cs in Co st-I’ and I,and lIst ’ 
31)7 P r ’ m ~~- e t  cml  T r e t n i s  I t m  Or) and  I rn ~;mt ed Ci’ o n l a n d   539
395 l’ r o l c c t e d  Cim m ir  I i t i cc ‘l’ t’end i n  1> ’t hod of

r i i  go t I on on C t o o ’ I atm f 539
S i l l  C t rrnuml:m t i cc Lr’ot l a n m l  \rc:m’ ; Nc - Si n l ’ r. ’m in age 3 .20
Ion Cu mt~ I~~t i s - c  Crop l a n d  ‘ t i c  is N e e d i n g  l ,t ’os  i on  Co n t  r ’o l  5 2 1

‘ l i i i  P o t e n t i a l  S c ’d i n u e n t  l ’ l & ’ l d  ic i th ut I r o t ’~~t i ce( ‘ .1 ‘ Ill t o ’ s , I ro ut I ac t S  5 .2 2
202 ‘ r o le c t ed  ( i t n t i l ; t t  c s-c I o th er  I l t i r s - u t  \ c t  i v i t v

I or e s  l and ‘S 14
403 h i t t e r  P ’ ’ t ’ ’ t i r j o n  C i j ’ : m c i t s ’ , forest ‘01 Is 545

vi



1 , 1  L ’~ I (I ‘J’ , \Hl.I S

d l i ’  ,\o , l ap ; ’  Ni .

2 (1 1 0 r;rc t i coo P ‘ u  i rc ’it t o  r ( m>a p e  r a t  i s’ Con ’cm ’ r e a l  i On
lk ’v t ’  I o p u l e n t  ‘33 ( 1

. 3 ( 1 ’, l and  ‘t r i m ’ ;  S u I t ; m ! ’ l e  for  Crop l ’ r o dt i c t  ion , 1 9 c c , . .  552
l ot 1 ’ un t n~ 1 ; m t  i i i ’  l’ r o i t ’ c t e m b  l’ i’ a~’ t i  yes  f u r  I i ’ r i g t i t c d

( r I  p 1 i r iS  553
.10 ’-’ Cti t mi l o t  i s-c P r ; ic t ’  I c’ ’ic I ’ t - p u i  red to  Pr m is ’ i dc’ N i - I lk ’ !

D r a i n a g e  55 1( 1 3  ~~~~~~~ i c e  P r a c t i c e s  to  Sat  i s i ’v l . t ’o’.i on  C o n t r o l
Ne .’>k 555

- 0 1 )  Cun nr 1 at ice (‘ rop 1 and I ’ ion S P r e v en t  i on P r t i  ct  i ct’s
t o  Sa t  i s ’ - “~ec ’ ls 5 S f >

( I l l  ( . i , lI i ( Ii l t t t  i ye I.  .1 i t n a t c ’ d  Cost  of ’ Crop l a n d
Cot i ‘cc r s ’at  i on  P r a c t i c e s  556

‘ I l l  Pro~ et ’ t 1 ’ 1I Cos t s  fu r  ( s a t  o r shed  P r o t ’ ’ m ’t  i on
P r ;m c t  i c e s  , I o r u . - st  l , t m n d  5S~

1 1 2  I r o l e c t  i ’d h ; m t t - n s h e d  l l u ’h a b i  11 t a t  l Oll P r o g r a m s ,
Fo t o o t  a r i d  551)

-3 13  l . xp e c t e d  ,- \ n n r m a l  S e d , r ’ i ’n t  I l ed nc ’t on , i ’or t ’ ’c t l and
Reh ab i l i t  at  I m u t  300

3 1 1  P r o j e c t e d  I t : m t ’ . ’t ’  Y i e l d  lmp r’ cis ’e t rtm . ’t r t I’ ra -t  i c e s ,
P u b l i c  l o t ’  ‘ct l ,and ‘ 31> 1

.2 1 5  Req u  I red Range  land 5!c’ a ‘curl’s and Pr ;mc’t i cm ’ s f ’o n
e r sh ed  P rot ect i on and O t h e r  ‘la n t i ’ >  e l l e n  I

lNic ’r’osc ’s  , 110>1> to  1980 5c2
R c q u i  r I  I l ; m t i p t ’l a n d  ‘tk ’a ’-u n c ’s  and Pr oc- t i  cm ’ s t’or

h a t  e t’ ’~hed I ’ m a t  ect ion  and O t h m ’ i  ‘ t l ; i t ( : I ’ > ’ m ’ ! ’ i ’ > ’ T t t
Pu r’po~> os , If ) SI t o  20(10 , .  ‘362

( 17  Re~~ui  red 0. ’ m t m ’ > ’ i ’  l a n d  5 1t ’ : isu t’ c’s a nd P r : m c ’t i c e s  f o r
W ; m t > ’ t ’ ’c h t ’ ib Pt ’ote t -t i (rn and O t h e r  ‘ t t ; m i t ; m~ - ’t ’ ; t ’ t i t

~i i  ( ‘p O O l ’ S  , 2 ( 1 1 ( 1  t o  2 0 2 ( 1
I T S  Si’dinm ent l u - I d  P r o i , - t ’t i o n s  f rom R a n p e l a n d  . . . . ‘ 3 0 3

.119 E s I  m a t  ‘‘ > 0  ( ‘ c i t  - n t  i a l  Ran ge l a n d  im p r o v e m e n t  36.1

.3_ I n I , ;t  I m a t  ‘ ‘ ‘ I ( ‘ o’; t of R e m p i  I r - d  Y m l m ’ ; i ’ c i m r ’ e ’c an t i  I > I ’ l l  I I i’OS

C ot  l t : i  t e rshcd I’ rot c- c ’ t rori and It eh ab i l i t  a t  I l l  o f
Rang e  l a n d  by ‘i t t  t or ‘ b r -pt ’s  of h a t e  r shc ’d Pro p rams  565

‘ .111 01 I ION I I )

.12 I ( S ’ r r u ’ r a  i i  ~,t ’ d Sedime nt  Y i e l d  I v  Cover and i ,and l i s t ’   371
12 2 I pes of ’ I rop’ ; , I 9cc ‘S — S
.323 l a t e r ( ‘ oj m s O u ’ \ , m t  i i ’  P t ’ : m m ’ t  i c e s  \i ’! l jc ’ ,l ot Crop l an mi  - 5’~3
-12 1 lo ite r \v ,mi lab i I i  t y  and I r n  p a t  ion  ~1o t }r ods 5” ’l
-323  Cr op l an d  ‘t r e a s  w i t h  a lo t t i e - ; ’; P r o b l e m , 11 ) 1 , 1 , 
-12c I) r’tm i n:tvc i’ rat ’t i c e S  App l H’S t o  Crop l and , 19cc . . . 575
127 Cr’ > i i l and A teas wit Ii an I c o o  ion  l o t  cot  i a I , Es’

( P i 1 i a h i l i t v  ( ; 1 ; r - c s , 11 ) 1 , 1 , ‘376
125 l c ’ m i ’ i on Coot i-n i P r a c t  l e t ’ s  A pp l ~~d ~~ ( : r - m ) p l ; t nd ,

11) 1,0 

5’ I



LI SI OF I Al Ibi , t

L ’ ih Ic_ N o ,  ~~ t. \~~~ .

-121) F 1(10(1 P rot ect i on ~lc ’ t o t i  re -c A pj ’  i i  i’ ml on Crop I an d
Ar e a s , 1966 579

- 13( 1 P resent  Sediment  Yield , oi’t ’st  l.a n d 
431 As ’ t ’ r’ ;igc ’ Annua l  ‘l ’imber l l a r s o - s t  l i t  I s i  tv  2
‘232 Av e rapt ’ Annual ,- \ eem ’>mp l i shm i ’nt . t t ; m t, ’ rshed

Rehall i I it . at i  on b ract I ce s  on Pub l i e  Fores t  1,and - 535
IS ’S Otlil ge l a n d  C o n d i t i o n  ari d C a p a c i  t v  . 11)66 
-2 34 Sediment Yield from R a ng e l a n d , 1966 585
43:; Range l and Me asnr c s  and l’ r ac t  ices  f o r  W a t e r s h e d

P r o t e c t i o n  and Other  Management  Purposes , LI P
to  1966 0

436 Other  Lan d A r e a s  587
437 P r oj e c t e d  Change in Cover and Land Use 
435 P r o j e c t e d  ‘I’r ends in I)ry and I r r i g a t e d  Crop l and . . 5 9 ( 1
139 P r o j e c t e d  Cumu l a t  i s o  Trend in  t he  Method of

I r r i g a t i o n  on Crop l and 591
440 Cumulative Crop land A rt -t i - c N e e d i n g  I )r a i n a g e  Sf ) I
441  Cu m u l a t i v e  Crop land Ar e a s  N e e d i n g  Eros i on Con t r o l .  SOS
442 P o t e n t i a l  S ed i m e n t  Y i e l d  w i t h o u t  P r o t e c t i ve

Measures  , Fores t  Land 593
443 P r o j e c t e d  C u m u l a t i v e  ‘l i mber H arves t  A c t i v i t y

Fores t  Land 
444 Wat er  R e t e n t i o n  Cap aci  tv , Fores t  Soi l s . . . , , , ,S f l ( ’
445 Areas Need ing  Cooperat  i se  Consc r ; ’at ion

l) evelopment  600
440 Land Areas  Sui tab Ic f o r  Crop P roduc t  ion , 1966.  . 600
4-F Cur ru l at i ye Pro j  oct ed  P r a c t i c e s  fo r  I rn ga ted

Cropland  ( > 02
.143 Curtai l at i ye P rac t  I cc’ s R equi  red to  P r o v i d e  Needed

l) r a i  nage O i l S
4 11) R e q u i r e d  E ros ion  Cont ro l P r a c t i c e s  605
450 Cumulative Crop land  F lood  P r e v e n t i o n  P r a c t i c e s  . , 606
4 5 1 Estimated Cost of Crop l and Conservation

Practices 607
452 Projected Costs for hatu ’rshed Protection

P r a c t i c e s , Forest I,and 608
453 Projected Watershed Rehabilitation Programs ,

b orest l.and 609
454 Exp e c t e d  A n n u a l  S e d i m e n t  R e d u c t i o n , Forest  I ,and

l keh a b i l i t at i on 610
455 Projec ted  Wate r  Y i e l d  Improvement Practices ,

Public Forest Land oil
ISo Required Rangeland Measures and Practices for

Watershed Protect ion and Other Managemen t
Purposes , 19cc to 1980 61

v i i i  

-



1 , 131 ’ 01’ I ’ blb , l - S

33 7 R e q u t  r d  R a n g e l a n d  M c ; i ; c i i t - t ’s ar id  J > r ac t  it s ’ s  f o r
hater’shed P r o t e c t i o n  and Other Management

1981 to  2000 6 13
153 R e q u i  red P u m p ’ ’  l an d  ‘t l t ’ t i o u r ’, ’s :usd l’ r ; r t ’t i c e s  t ’or

ls;m tershed Protect ion and fl t !u ’ ’r’ ‘>l ; m t i ; i p m ’ r > m ’ c m t
Ptrrpost’s , 2001 t o  20 2 ( 1  (‘13

Si tb I r t le nt  I’ i e i d  P r o j e c t  ion s f r ’otcc l ’l n n p e  1311 (1 . . .  , 
( 1 1 5

I - st i n at t ’ ,I l ’ o t ’ ’ n t j  al R ; i r i p t ’ i a n d  i t npc ’o \ ’ e r( c ’ c m t  616
(ti I - ,~ t m itt’ S Cost of Requi red ‘t I t ’a su r es  and P r a c t  I ces

fo r  W a t e r s h e d  l’ r o t eet  ion and R e h a b i l i t a t i o n  of ’

Range  l a n d  by ‘tOm ,~ or ‘Fr -p c’ s of ( ‘Site r sho d  P r o g r a ms  . (‘ 1 7
S o o i ; I ( l , ( ;  I ( 1\ I I

1 1 2  ( ;ene ra I i  zed Semi i n ten t  V i t ’  lii h- ’ Cover  and l , anm i  I l o t ’   ( >5 1)
‘I t ’ S  I r ’ pt’ s of Crops  , 1966 621 )

Vo t e r ’  ( : o r m s c ’i ’s’ a t i o n  P r a c t i c e s  A p p l i e d  on Crop l t i n d
110>0 02-1

It’S hater \;‘a ii au II i t v ar id  Ir ri pat ion  ‘k ’t imod s  f ’or
Crop l a n d  , 110 ’>t , 1,2 1

166 crop land  1 r e t m o  w i  th  a h o t n e s s  P i’ o I> 1cm , 1906 . .   02 3
1c7 l i r a i n t m c Pr ’ a c t  i c e s  App l i e d  to  Crop l and , 11)00 .   (20
-168 ( : r o p l an d  A r i a’; w i t 0m an Er o s i o n  P o t e n t i a l  be

Capah i l i t ”  C l a s s , 1966 
.11 1) I ros ion  Cont  rol  Pr a c t  ices Ap p  l i e d  on

C rop I ar id  , 11)00 02 7
47 1) F l o o d  P r e v e n t i o n  ‘lt- ;m s t i r e s  A pp l i e d  on Crop l a n d

I n c a s  , 11)00 
.3 71 P r e sen t  Sed ment  Y i t ’i d  , Fores t  I , orid €30
472  -\s ’ e r ; m p e  A n n u a l  T i m b e r  I l a r ’ s’est A c t  i v i  tr ’ 033
( 7 3  - ‘ t s > ’ r a p ’ A n n u a l  Ac-comp i i s hmcn t  , W a t e r s h e d

Reh ab j I i  t ; m t  i on  P r a c t  i ceo  on P u b l i c  Fores t  l and  633
-17 . 1 P ; m n g e  l a n d  Cond i t I on arid ( ;apilc i ty  , 1966 033
173 Sod I ment  l i t - hi f rom R a n g e  l and , 1966 (‘36

Range  l a n d  ‘ I e ; m s t m r u -’c and  P r a c t i c e s  f ’or W a t e r s h e d
I’ rot  oc t  ion and O t h e r  M a n a g e m e n t  Purpo ses  , l i p
t o  1966 630

477 P r o j e c t e d  Change in Cove r  and Land Use 639
478 P rob al) i~ Trends  in I )  rv and I r r i pat ed Cro 1, l and  .   64fl
Fm) P r o j m ’ e t  e l  Cumu l a t  ice  ‘I ’ r c-n d i n  t h e  M e t h o d  of

I r i ’  i pa) 1 Ofl On C nOr) 1 anti 0-2( 1
1.~I (  C u m u I a t  m v e  Cr o p i an d  ‘t i c - a s  Ne c -d u ng I)rain ;t e t ) I  I
13 1 C r o p la n d  \r ’ ’ m o  to be ‘created for  Eros ion Con t ro l   042

. 132 P o t e n t  i a l  Sc S ml i men t  Ii  ~~ w i t h o u t  P r o t e c t  ivt ’
M e t i ’ s i m n m - o  , I-’o rcs t  l and 613

183 P r n p ’t ’ t e m l  C u m u l a t i v e  ‘F i mb er  I l a r s ’c s t  \t ’ t i v i  t v
I o r c s t  l and 6 3 5

4 31  W a t e r  l~c t c n t  i o n  Cap at ’ i t v , Fores t  S o i l s  ( > 1 7

i x



1, 1 S’l’ (Il l’ AB I , l: s

I t i b l e N o .  I > ti ge N o .

483 I ’ r oo t  ices Reqri  I red for  Coope ra t  i ye
( ‘ ca i s e r ’va t  i o n l ) e v e l o p m cn t  0-11 )

486 I.and A rc-as S u i t  oh 1~ for  Crop Produc t  ion , 1966 .  . 651
137 C u m u l a t i v e  P r oj e c t e d  P r a c t i c e s  fo r’ I r r i g a t e d

Crop land  652
488 Cu m u l a t i v e  P rac t i ces  Re quired to Prov ide  Needed

Drainage 653
489 Cumulative Required Practices to Satisfy

Erosion Control Needs 654
490 Cumu lati ve Crop land Flood Prevention Practices  . 654
491 Estimated Cost of Cropiand Conservation

Practices 655
492 Projected Costs for Watershed Projection

Practices , Forest Land 656
493 Projected Watershed Rehabilitation Programs

Forest Land 658
494 Expected Annual Sediment Reduction , Forest

Land Rehabilitation 658
495 Projected Water Yield Improvement Practices ,

Public Forest Land 659
496 Required Range land Measures and Practices for

Watershed Protect ion and Other Management
Pur pose s , 1966 to 1980 660

497 Requ i re d  R a n g e l a n d  Measures  and P r a c t i c e s  for
Watershed Pro tec t ion  and Other  Management
Purposes , 1981 to 2000 660

498 Required Range land  Measures  and P rac t i ces  for
Wate r sh ed Pr ot ec t i on and Other  Man age men t
Purposes , 200 1 to 2020 660

499 Sediment Y i e l d  Pro jec t ions  from Range l and 662
500 Estimated Potential Rangelan d Improvement 662
501 Estimated Cost of Required Mc-asures and Practices

for Watershed Protection and Reh abilitation of
Ra n gela n d b y Major  Types of Watershed Programs . 663

SU BRE G ION 12
502 Generalized Sediment Yield by Cover and Land Use . 6 8
503 Types of Crop s , 1966 668
504 Water Conservation Practices App lied on Crop land

Through 1966 669
505 Water  A v a i l a b i l i t y  and I r r i g a t i o n  Usc , 1966 . .  . 670
506 Crop l and Areas with a Wetness Problem , 1966. .  . 671
507 Drainage Practices Appli ed to Crop land , 1966 .  . 671
508 Crop land Areas with an Erosion Potential by

Capability Class , 1966 
509 Eros i on Control Practices Applied on Croplandi ,

1966 673

x



1.1 ST OF TABLES

Table No. Page No.

510 Flood Protection Measures Applied in Crop l and
Areas , 1966 675

511 Present Sediment Yield , Forest l,and 676
312 Av e rage Annual ‘Ii mher bb ;mrv e c t Activity 677
513 .‘\ve rage A n n u a l  Accomp l i s h m e n t , Wate r shed

R eh ah i li-tat ion Practices on Public Forest Land . 678
514 Rangeland Condition and Capacity , 1966 680
515 Sediment Yield from Rangc i and , 1966 681
516 R a n g e l a n d  Measures and P rac t i ces  for Watershed

Protection and Other Management Purposes , 1966 . 682
517 Pro jec ted  Change in Cover and Land Use 685
5 18 P ro jec ted  T ren ds i n D ry an d I r ri gated Cro p la n d . . 685
519 P r o j e c t ed Cu mu l a t i ve T rend in t h e Met h od of

I r r i g a t i on 686
520 Cumulative Crop land Areas Needing Drainage . . . . 686
521 Cumulative Crop l and Areas Needing Erosion

(;ontrol 687
522 Potential Sediment Yield , without Protective

Measures , Forest Land 688
523 Projected Cumulative Timber h arvest Activity,

Forest Land 690
524 Water Retention Capacity , Forest Soils 692
525 Practices Required for Cooperative

Conservat i on I)evelopment 695
326 Land Areas Suitable for Crop Product i on , 1966. . . 697
527 Present and Future Sources of Irrigation Water . . 698
528 Cumulative Projected l’ractices for Irrigated

Crop land 699
529 Cum u l a t i v e  I ) r a i n a g e  P r a c t i c e s  Requ i red to

P rov ide  Needed I ) r a i n u g e  701
530 Cumulative Practices to Satisf y Eros i on Control

Needs 71)2
531 Cumulat i ve Crop l and Flood Protection Practices . . 703

532 Estimated Cost of Cropland Conservation
Practices 704

533 Projected Costs for Watershed Protection
Practices , Forest Land 705

534 Projected Watershed Rehabilitation Programs ,
Forest Land 706

535 Expected Annual Sediment Reduction , Forest l and
Rehabilitation 707

536 Projected Water Yield Improvement Practices ,
Public Forest Land 708

537 Rcqui red Range l and Measures and P r a c t i c e s  for
Watershed Protection and Other Management
Purposes , 1966 to l98() 709

xi



L 1Sf OF 1:1 ( IRES

~j gu r c  No.  P age N o .

S U B R E G I O N  10
60 Mean Annua l  Runof f  i n  Inches  568
61 Generalized Cover and Land Use follows 568
62 General ized Sediment Yield 569
63 Potential Erosion ilazard , Forest Land 594
64 Water Retention Capacity , Forest Land 597
65 Areas Needing Cooperative Watershed Development . 601

SUBR E GION 11
66 Mean Annual Runoff in Inches 620
67 Generalized Cover and Land Use follow s 620
68 Generalized Sediment Yield 621
69 Potential Erosion Hazard , Forest Land 644
70 Water Retention Capacity, Forest I.and 646
71 Areas Needling Cooperative Watershed Development . 650

SUBREGION 12
72 Mean Annual Runoff in Inches 666
73 Generalized Cover and Land Use follows 666
74 Generalized Sediment Yield 667
75 Potential Erosion Hazard , Forest Land 689
76 Water Retention Capacity , Forest Land 691
77 Areas Needing Cooperative Watershed Development . 696

xiii

(~~~~ ECED~~~~PAGE B~~~~~~T~~~~~~~



- ‘ , :, i—.  ._

- 
_

_ _ _ _ _ _ _  

E
~~~~ ‘~ .S~44~~

4
1~CAIMU NAP I

0
N

B

H -

~~. 
‘~‘ , 3~~~:;~. : r

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “.

~~~~~~~~~~~~ 4~t > ~~ ‘,~ ,,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ “l~’ .
’ . ‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~ ‘~ ‘

I,.



I

N ‘
~~~

“

~~~~~~~~~ A (

$ . S -
I . . 

—I - ‘-.. _ •‘ ,~~ I
A ,..

,] I’ J~~~~i’~~~ li
,,~~~N

‘
I ‘: ~~~~ -~ ~

‘ - ‘ t , ~, 
“ 

‘

~~~~~~~~~~ ,4

‘~1 /

~~~~~~
.‘

~ 
L.~~ — ~~

~~
. 

‘

~ .~~f

A 

/ /
r &~~~~~~~~~~~

- L - ~~~~ ~~) ~~~~~~ ,~j

€s~~~~~~ 4~~M~~~~~ : i~‘-.. ( L1-~!cit ~ ~~“.1 cvt. .~~~~ ,1 ~~~~~~~~~ ~~~~ ~~_ *,
tO, ’ ‘s~.~~~ itt r~ ‘ “-t -

L i  ( I l’lO 

‘~ 
~~~~~~ , 

,‘ ,— 

~

- 

2>

CROPIA ND ~~~~~~~~~~~ 
- 

- ‘ 1i~~’1~ ;
~~~~ç~~q ¼’ç

RA NGILA ND ‘t ’r~ 
‘.

ii ss I M lo w> I ~‘~!f’? ~~~~ ,; ~

,n.

Sag. and (II , . ,  B,o~ h>a~(d ‘~~ ,:,‘
_

FORi ’~t LAND 9, ,.“ i~ 
- 

.~ ‘ I

- , “ t . .a41i4 ~~
“

Ro ,nrved f,orn 1,ml-.” HarveS>

ii IH(R AND

/



‘, , >‘ i’- :
¶~~~~~~~~~

‘ ~~~
C

!~~~ *I fr 

~~~

~~ \~Rl,~P$ . .  
~~~~~~

. 
~~~~

~~P’~-~ ’~~ - ., , ,  _ !—-r ~L)

~ I a  ~ ‘ . .

~~~~~~~ ~~~~~~~~~

~
.

A 

3

‘, -
~~~ 

F€~ç~ ~-. “-‘3, 
‘

441#J 
‘ 

rr ~-~. 
‘

, j ” \~
- ~~~~~~~ r” ,~ ,~~ ‘

~~~~~~~ ~ si.- ,,

u~’ 
-‘

~~~~- , ,
~ ~~~~~~~~~~~~~~~~ - ‘  . ,.

‘n t. $ ‘> - >, I

‘~~~ •4~Ø~~~~ ,~
, ~~ I, ~~ 

‘
~~~~ H ’ t ~~

’ r ‘j-,. 9 5 
/~~~~ V 

~~ 
,j

~L,>~” 4,,/ / ~~~~~~~~~

( I )

~~~ ~~~~~~~~~~~ 
>~~ -~~

“~~~~~ ~~~~~~~~~

~~~~ r ~
L;~ 

‘
~~~,.~

_-‘$ 
‘
~~~~~

C O L o M B I A  NORTH PA C IF ICr 
~, M I ’ j ~~’ I N ’ i I , i  > P A M > A ’ P n  STUOt

G E N E R A L I Z E D
COVER AND L A N D  USE

a , 
LOWER SNAK E ,SUBR EG ON 6

FIGUR E 37



,,

W W Z~ ~
~ Ii.

•,

N 

. .

‘ 

~~ zL.J

‘ I  - 
I 

‘ 

~~~~~

C ‘~‘~“ - “
~ 

..‘ 

. -

~~~~~ l~~

4 

‘ 
‘ 

. ‘~ 0

‘, 

~~~~~~ 
‘ 

-
‘ 

“
.

• 0~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

~ 

-

I. ~

‘ - 
- 

/ 
~

\ - 7 /  r 

-

I ~~

‘

‘ i - 

, 

‘.“ 
‘.

-. ~~ 
‘j - 

~ 
_

~~~~, ~ 

/
1 -

~ 

I

— 
I 

, , 
-— ~~~ 

,0

- r J

~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~ :

‘ -~~

- ~~~~~~ 

-

‘ . 
.

. r• 
, ,

- I

a 
a 

-. 
, ‘a  

,



I ’ a h le  260 - Generalized Sediment Yield by Cover and Land Use ,
Subregion 6

Co v e r  and 1 , 000 s e di m e n t  Y i e l d
Land Use ~cres Percent A c. Ft. /Year Percent

Cropland 3,077.8 14 8,130 70
Forest I,and 13 ,537.1 60 1 ,226 11
Rangeland 5,041.8 23 2,154 18
Other l and 714.5 3 120 1

‘l’ottil 22,371.2 100 11 ,630 100

Source: Derived from figures 37 and 38 and Appendix IV .

Crop land

Over a century ago settlers grazed livestock on the native
grasses of the vast prairies , hills , val l eys , and meadows of the
subreg ion . The influx of settlers and catastrophic kills of live-
stock in the winters of 1881 and 1890 caused a gradual change from
livestock production to the production of wheat and other small
grain crops . During the following years , the cultivat ion of the
land spread throughout southeastern Washington , northeastern Oregon ,
and west-central Idaho. Today the crop land includes 3.1 million
acres in more than 7,700 farm units or an average of nearly 400
acres per unit.

Cropping patterns are governed by length of growing season
determined largely by elevation . Basically, hay and pasture pro-
duction is associated with the higher elevations and shorter grow-
ing seasons while the small grain and specialty crops grow at the
lower elevat ions . The various dry land and irri gated crops in the
subregion are shown by state in table 261.

Significant grain producing areas include: the Palous e Hills
of Idaho and Washington ; the Nez Perce Prairie of Idaho; the Grande
Rondc and Wallowa areas of Oregon ; and the Snake River Valley in
W a s h i n g t o n . Forage crops , about ha l f  of wh i ch are i r r i gated , a re
second to grain in importance in the subregion . The major irrigated
forage areas arc the Lemh i and Pahsimero i v a l l ey s  in Idah o , t he
Wallowa Valle y and the Grande Ronde area in Oregon , and the
Palouse River Valle y in Washington .

Field crops , which rank th i rd , are mostl y peas and lentils
used in the nonirrigatcd grain rotation . Other crops include
sweet and sour cherry , apple , apricot , and peach orchards . Seed
crops are legumes and grasses .

I rrigated areas are located primarily along permanent
streams . In Washington , the irrigated area is on the Snake River



terraces and scattered along the h o t t o m l a n d s  of ’ a n u m b e r  o f cr eeks
and r i  ye r ’— , such as t I l L ’  P a l o u s e  and luc an n o n  . The i rn gated areas
in Idaho are interspersed w ith the d ry  lands along the Clearwater
R i v e r , on t he  Snake  River t e r races , and on the  b o t t o m l a n d s  a long
t he Salmon , I. d ’mh i , and Pah s imero i r i v e r s . ‘I’he major  i r r i gated
a r > ’ , ’- in  Oregon are  on hot t o m l an d s  and t en  ices in  the  Grande Ronde
and the l’.Nt I I  owa Ri  vd’ r va 11 es’s

l a h l e  26 1 - Types of Crops , Sub r e g i on ( , 1966

I d aho  Oregon Wa oh i ng t o n  ‘h ’ ot a 1
(1 ,000 Acre s )

I) rv land C rops
Liv t~ Pas turd’ 135.0 41 .6 16 . 1 1 ¶ ) 2  . 7
Field Crops 215.7 6.7 1 1 1 . 3
Grain -1-12. 9 139 .5 1 . )0 ( . X I , 359- 2
Fallow 67 .5 3 .0 52).7 597 .2
Seed Crops!! -1 .4  ( .0 6.6

Other 2! ( 7 . > .2  1 2 . -I 50 . 2
Total  l ) ry l and  Crops 933.1 l~ 9 . 6 1 ,(“7.9 2 , 8 10.0

I r r i gated Crops
Ha y 1~ Pa s ture 128.5 5 -1 .3  2 1 . 3
Gra in  7 . 8  3 1 , 1  3~~9 - 1 3 , 1
Row Crops 2. 6 - 2. 7 5.3
Field Crops — 6 .2 2 2 8. 1
Seed Crops! ! - 5.9 - 5.9
Ot h er ,~j’ .3 . 1  .~~ 1.0

‘I’ o ta l  I r r i ga ted  C rops 139.2 9 ” . 9 3~L
’

l’o t a l  Crop land  1 , 0 7 2 . 3  296 .9 1 ,765 .e 3 ,~~7 . 8

!/ I n c ludes  legumes and grasses .
2/ I n c l u d e s  sweet and sour cher r ies , app les , ap r i c o t s , T~~’a c I 1 - ’ : .
Source : App endi x I V , 1,a nd and M i n e r a l  Resources

W a t e r  Conserva t ion

The subreg ion has an abundant  supple  of w a t e r  w i t h  i r r i ga-
tion being a major consumer. Water management problems stem from
the seasonal  d i s t r i b u t i on of annua l  preci p i t a t i o n , s i nce ru no f f
occurs mostl y in the spring months. Conversel y, low streamt’low s
coincide w ith peak irri gation demand during the summer months.
Imprope r management of irrigation w a t e r  a l l o w s  i t  to he lost through
floods , ditch seepage , poor distribution of water on the farm , and
reduced water quality.
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l f ’ f ’ i c i d - n c v  o f  t~a t > - r  app l i c ; i t  i on  n s o r : t I  l v  f o l l o w s  i r r i g a t i on
svst  i - rn  I nrpros’enient . ‘In ch of ’ t b >  p r e s en t  i n e f f i  c i  enc\ - i n  w a t e r
:i pp l i c a t  ion  can he :i~~t r i h i i t e d  di r e L t  l ’~- to  t h e  i n a d e q u a t e  desi gn
:> rid c o n s t r u C t  i o n  o f ’ fa rm i r r i g ; i t  i i i  s y s t e m - - . l a b  Ic 2 (2 show s t h e
W () r ”~ ;i~~corn p I i  shed on i rn  ga t ed  I antI s t 0 P y ’oy i die :~ I I 1 rc’ e f f i  ci en t

I rr  i g i  t i on

1 ) 1  ~~ pe of ’ di. - - t r i b u t  ion  s v st  - n i - — t ’oi’ i r i ’ i g : > t  ion o a t  > - r
v i n es i n  s i :>  f rom l ar g e  i r r i g a t i o n  d e v e l o p m e nt s  t o  s i n g le  f ar m
d i  v t - n - i ons f ro m a c reeL  or  r i v e r .  °-~cni e of t h e  more r e c o ’ n t  lv
r i - o r g a n  i :d’d 5~~ ” - t i  n~- are c o m m u n i t y  p i p e l i n e s , of ‘n w i t h  g~ : L v i  ty
Pr’>

~’O~ Iir e ad le q ol a l > -  f o r  t h e  operat i on of s p r i n k l e r s .

l a h l e  262 - Water  Conservat ion P r a c t i c e s  App l i ed
on Cro p la n d t h ro ugh 1966 , Subreg ion 6

P r a c t i c e  U n i t  I da h o  Oregon Wash . 5i.I)r eg ion

ha t er Cont ro l l a c i l i t i e s  No. 1 , 305 893 2 , 139 4 ,337
I r r i g a t i o n l~ it er Con - M i l e s  288 2 -14 217  749

veyance F a c i l i t i e s
Wate r Storage F a c i l i t i e s  No .  1 , 379 1 ,062 663 3 , 104
Irr i gation Systems No. 2 ,968 1 ,694 68 4,730
Surface

Irri gation Systems No. 52 9 247 774  1 , 550
S p r i n k l e r

Land Shap i n g  1000 A c s .  15 . 5 8. 5 18.5  4 2 . 8
Irri gation Water 1000 Acs. 13.5 5.1 30.2 48.8

Ma n age ment

So urce :  US I ) \  ~~ I I Conserva t ion  Service I ) a t a

i’h e mos t  or e s s i n g  p rob 1cm in  the  i rn f a t e d  area is the
I ;it  e —  Sea s o n  w a t  ~-r  50PP 1Y because  t h i  s ar ea r e c e i v e s  on lv  :r sm ;i  11
amount  o f ’ summ er’ i’a i n  . 5upp id -mt - n t  a I w : o  h i ’  S n e c e s  s ay - v  fo r  moot
i n t c ’ n — ; i v e l v  managed crops . h ith t h e  e x c e p t i o n  of t h e  m a i n  s t ems
of ’ t h e  S a l m o n , C learw : it  o r , and Sn ake n i  Ce rs , a l l  o the r  s t r e a m s  in
the  i rn gated  c rop l and  areas a r e  i n a d e q u a t e  f or  p r e sen t  n e e d s .  Of
t h e  221 , 0(W) acres i r r i ga ted  f r o m  st r e an f low , 123 , 000 ac res a re
sho r t of w a te r be twee n J u l y 1 and Sep temb er  1 . 2 o v a i  lahi  11 t v  of
w a t e r  and method of i r r i g a t i o n b y sour L ’d- ar c  p resen ted  in  t a b l e  263 .

On the  non i rn  gat ed c ropland  , I and m e ; i s i r  res i n s t a l l e d
p r i m a r i l y  for  e r os io n  contro l a l s o  provide  o~ato’ r’ conserva t ion .
l)eep rooted 1 egumes i n  t h e  r o t at  i o n  i n c r e as e  perm~’~I~~ I i tv  by provid-
i n g  c h a n n e l s  for  w a t e r  i n t o  t h e  S U I) 5 0 i  I and s u b s t r a t a .  The g v a i n
stubble left on the surface during the s l r i 1 ) I I l e  nrrrl ch in~’ oo t’ o r:O ions
enhances  t h e  in  i i i  ~ ration of w i t  e r b y l e s s e n  I r ig p u d d l i n g  of t h e
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t a b l e  2 ( 3  — h a t e r  \v : t i l a h i  l i t  and I r r i g a t i o n  ~I t ’t h o d s  fo r  Crop land ,
Subreg i o n  6 , 1966

I t e m    Idaho Or~~ on Wash . ‘l’ot a l  Pe rcent 
1000 Ac re’s 

Water “~Ourct’
s t r e a m f i o w  131.6 73 .9 15.5 2 2 1 . 0  82
Gr o u n d w a t er  1.0 3.5 5 .8  10 . 3 4
Reservo i r  Storage 6 .5  20 .5  9 .5  36.5 14

‘fotal  Cropland 139.1 97 .9  30 .8 267 .8  100
I r r i gated

Areas w i t h  adequate 78.8 45. 0 20.9  144 .7 54
supp l ies

A reas w i t h  inadequate  60.3 52 .9  9.9 123.1  46
supp l i e s  100

Method ot’ App lica tion
Sprinkler 7.7 23.8 27.7 59.2
Flooding  131 .4 7 4 . 1  3.1 208.6  78

100

S o u r c e :  LJS I1A , Soi l  Conservat i on Service R i v e r  mas in Uat a

s o i l , Lv ab sorb ing  the  pound ing  ac t ion  of ra indrops , ho ’ s l ow i n g  t h e
ve loc i t y  of the w a t e r  runoff , and he reducing the amount of eros ion
b~’ t he  w i r , d .  Contour  s t r i pcropp ing ,  con s i s t i n g  of a l t e r n a t e  s t r i ps
of g r a i n  and f a l l o w  shor tens  the f low of w a t e r  on u np r o t e c t e d  s o i l
and a l l o w s  L e t t e r  i n f i l t r at i o n  and r e t e n t i o n  of the  w a t e r  on t h e
v e g e t a t e d  s t r i ps .  S u b s o il i n g  and c h i s e l i n g , w h i c h  b r e a k s  up l a y e r s
of compacted  s o i l , such as p lowpan s , a l l o w s  a g rea te r  q u a n t i t y  of
w a t e r  to en ter  t h e  s o i l .  D i v e r s i on t e r r aces  dece le ra t e  the  r u n o f f
Lv c o n d u c t i n g  the  w at e r  across the slope to  a pro tec ted  w a t e r w a
and he increas i ng the  amount  of i n f i l t r a t i o n .

W a t e r  is stored in impoundments  and in the  soi l  p r o f i l e .
A l l  w a t e r  s to rag e f a c i l i t i e s  are v a l u a b l e  for wa te r  conservat ion
regardless of their p r i m a r y  pu rpose .  13y sto r i ng  wa ter d u r i n g  t h e
season of m a l o r  r u n o f f  and r e l e a s i n g  i t  d u r i n g  t h e  season of low
p recip itation , the stored water can supp l e a l l  uses , i n c l ud i n g
i r r i g a t i o n , d u r i ng t i m e s  of low s t r e a m f l o w ; i t  can improve  t he
water qua 1 i t v  I v  m ;iint :0 ning more un i form flow throug hout the year
anti it can Ii>’ i p the t’eiliarge of t h e  ground-water supp lY .
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\ p p r o o \ I  m a t e l v  15 1 , 1)00 ac res c t ’ cr op i ; i t i d  h a v e  :t S t  ness
rob  I em :issnc I ;ited w I th I r’r I g;i t i on I t oni mp roper i r r I gat i on sa t  er

ni ;t n : i g > - n lo ’nt , cana l set -p age , or i n a d e q u a t e  out l e t s , or  f r o m  runoff ’

and Seep ;ige  I ron moun t  t i n  l o o t s i o p e s  ( t a b  le 2 ( 1

‘Fab le  21 I ( ‘rop l ari d \reas w it h  a W e t  n i -I S rrohlem
sub> re~ l Ofl ui • 1 Ou ( >

(;1~) 1l i i i  t \ ’
C l a s s  I d a h o  (

~rcj~~j~, t~ash i  ng ton ‘fo tal
( I  , 0 r M  A c r e s )

I i  - - 1
Ill - 5-2 5 59

It. 0 ( 0  — S 61
t ot al  36 54 11 151

So u r ed -  : Soj 1 C o n s > ’r v ; i t  ion Sc’rv i cc , ( ; — N P R R S  b l a t  a

‘l’h e m a j o r  w e t  prob len ar c ’;is i n  t h e  P a l o r i s e  liii is arc caused
toy pos i tion in t he  landscape and restricted soil permea b ili ty .
Til e drainage and outlets are the practice most common l y needed.
In  Idaho , p nob 1cm areas are t h e  Pahs imeroi , Lemh I , Sa lmo n , and
Ci e:i rw at  o r  v a I l e s  . On the N d - z I> erce Prairie , concave Slopes and
sl ow p e r o t - if I litv uf the soils impound t h ~ o oter and demand an
a rt i ficial d r a i n l i f e  installation . In Oregon , drainage problems
i n the  Grande Ronde and b\It Ii owa v i l Ii - vs arc cau~-ed b~’ Seepag e
r u n o f f , surp lus w a t e r  f rom i r n i g : i t  ion . Im p r o v e d  d r a i n a g e  p r a c t i c e s
:is w e l l  as :ioo ri e ’ f f i c  i e n t  i rn  gut  ion w a t e r  m ;in ;ifo’me nt prac t  ices
are necessary t o  c o r r e c t  t he  poorl y d i r a ln e d i  a reas ,

, \ 1 mos t  1 . 200 m i l e s  of d r a i  f l I t f i ’  facilities have been i n s t  ;t l  led .
[ ir a  I n a ge  has ii loos e d fa rmers  to make cropp ing :id j Ii stm ent , to
m o  r > ’ : i ~~i- t i r e  1 - f i f t h  of t h e  g r o ic ing  season , and t o  m a k e  f a r m i n g
ope : i t  i o n s  e a s i e r .  F l r a i n a g i -  p r a c t i c e s  th at have l t d - i ’ l l  ( ‘s t ah l i shed
i n  c rop l urid I ri shown in tab Ic 2U5

I ’ ;u l i  le 2 ( 5  — r a i  r i a ~’e i° rac t i cc-s A pp l ied  to Crop ! and
Subreg ion  6 , I 9 ( > ( o

U n i t  I d ah o  Oregon Wash. T o t a l

Dra i n age f o o r i d u i  ts and Ditches ~‘i i li -s 202 1-1 713 1 , 159
l ) r a i  nag > ’  St  ruct ii r- s No . i 2 62 73

S~~o i  no e : USD A , S o i l  ( :or ls i -  i - va t  on O at  a
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i ’ o 0 5  I O i l  and Sed j n en t  at I O~

Almo st 2. m i l l i on a c r e —  or 8 ( 0  P~’ (‘ i t - l i t  of t h ~ c roj o  l a n d  h a v e
an i - l O S  ion l o o t  en t ia l (table 2(o(~ ) . Ibos i ’ve i  , l o b e o l l l ; i t e’ l a n d  t i - - a t  m ent
fli ’ I i S l i I ’ i’s and p r o p e r  l a n d l  use h a v e  l ’i - d l l C d ’ d  ( ‘ l o i S  i o n  on ~o ° - o U t  1 .4
m l  11 1 0 0 1 1  ac r > ’ s  . ‘I’he p r a c t  i ces  :1l ’c l i s t e d  in  tab Ii ’  267 . These l a n d

i’e a t i : i e n t  m e a s u r e s  m u s t  be i’ epe : i t  i t i  on t ! i o ~ I. I m l  1 l i o n  to nes  t o
saIe f1l:ir ~I ag ainst f u t u r e  e ros to ri , I r i o - - j o n  C o o l i t  i lUles  t o o  be an
i ncr c-t- - i ng p r o l >  len on 1 . 3 mill i on ic ri’s or [2  percen t of t lie crop—
l and  t h a t  has  n ot  been i i l e o l l i a t  - l v  t o -  i t  ed or  p r o p e r l y  us i ’d .  I i  i~ t i -n
r a i n - - o i l  t ’ i’ o o :t , ’li s o i l , snow-melt , s i tni ; :a r s t o r m s , w i n d  a c t i o n , i n a d i o b i o l i t  c
c u l t  ui - al meth ods , and i n e f t ’i c i l i t  I rri o , o t ion water m a n ; o o - o - n o o - n t  a re
t i :, p r i l i c  i p ; t l  ca l l-c d-s ot ’ e l ’O’c i o n .

t a b l e  2i io  — Cnop land -\ i ’ o - , t  - i > i  th an I i’osioii f~~t c ut  j u l
t o e  ( ‘ :i j o : i I °  i I i  tY Ci  :i -c s , —; u l o  r e g i o n  I , 1 )(ot

Capah i l i t —
(lass Idaho o r eg o n Wa s h l i o f t o o l l

I I  6 to-i 23 5  308

I I I  521  ‘d 92e 1 , 803
It. SI 135 361 550

To ot i l  S78 25 8 1 , 5 25 2 ,61> 1

Sour ce: So i l ori-c ~ - rv:it ion Se nice C—NI’RI : I o; ~~ a
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the ’ y i e ld of s o - u  n i t - n t  fr o m  the total crop land area reflects
o n ly  - i  s ma l  1 , I r t  of t h e  eros ion and se-d me n t a t  l o o n  o c c u r r e n c e
w i t h i n  each f i e l d .  ‘t o ’ t of t h e  ;Ii ’Ce I t -r a t e d  e r o - c i o n  and s e d m n l en t a -

l o l l  occur-c - . o ~ i f e w  h ’in dred i i  r i - - i l  f t - e t  on s l o pe s  and at t h e
b r - a l -  i n  s l opes  i~i t h i n  e t c h  I i e l d .  \~o p r o x i m a t i - l v  8 , 100 a c r e — f e e t
i l l  s i ’ oi j r o e ’ i i~ i re ‘ r o o k - i I i o n  c rop l a i t I a r t - a s  a n n u a l l  (table 2(oO)
\ l th o iig h ci’ op l ;tnd is only 11 pe rcent o f  t b > -  total land , th i s

1, 1 l i t  I t  - 1 -ced I ment icc 1>011 t - f o r  “O p e rcen t  o f  t h e  t o t a l  s e d i m e n t
I oad i n  t h e  :innua  I r u n o f t

The i° :i l o u i s e  I i i  I is and t h e  t’oo t s  iop i - s  of ’ t h e  B l u e  ‘~h o i i r o t a i n c
511 I cli 0 ro  s e l l  known f o r  t h e  hi gh v i e  lds of g r a i n  produced b y
olt ep , t’i - r t  i i i - , lo es s - c t o i  is a re  also s t - I l  known f o o r  t h e  prd ’vai l i n g

r i  ‘ i o i l  c - l o S  l o l l  r t o l o  l en s  - Ihe Ne :  Perce I’ ra i  r i  e in Id aho and t h e
I r a n d > ’  b oo no d e and h a l  lowa ~‘:i 1 li-vs ire no ted  f o r  t h e  m o d e r a t e  to
- c e o - c  n, ’ - y o  j o i f l~ I n  some ~ lai -t’s a l l  o f  t h e  t o o l  oil li;i been los t
and t 1

~t~ 0 1 !  y i e l d s  h a v e  b ee-n reduced t o  l e s s  t h a n  h a l f  of the
norma l ~‘ i t ’ l t l .

lahie 2(o l,rosion Contro l Practices App lied on Crop land
Subreg ion  6 , 1966

U n i t  Idah o Or !j~~~ Wash .  Tota l

Conservation Cropp ing 1000 Acs. 333. 4 7 1 . 8  714 . 4 1 , 119.6
Sy— t i - f r

Crop Res idue  Use 1000 A c s .  313 .7 65. 3 964 .0 1 , 343.0
Di tch Bank Seeding M i l e s  1. 1 2.6 27 .2 30.9
Div ersions and Terraces Miles 4.8 35.4 308.8 349,0
Fi eld Windbreak Miles 0.8 11 .5 28.6 , 40.9
Grade Stabil i zation No, 12 --  68 80

St ructures
Grassed Waterway or 

~ - rt’ 1 .9 0.4 4.8 7.1
Out let

P a s t u r e  and I l a y l a n d  1000 A c s ,  45 . 1 1 2 . 0  56 .2  113. 6
Plant ing

Str ipcropp ing 1000 Acs. 26.0 3.8 39.1 68.9
Stubblemu l ching 1000 Acs. 0.7 3.0 2 2 9 . 4 233.1

Source: U SDA , Soil Conservat i on Da ta

Flo odi iig

Over 122 ,000 acre s of crop l and are s u bj e c t  to  f l o o d i n g .
Floods , generall y occurring during the winter or earl y spring,
result from u n s e a s o n o i l r a i n  and snowmelt. Floods caused by t he
m e l t i n g  of t h e  snowp ack re- cult i n  e x t e n d e d  p e r i o d s  of high f l ows
s i th large o o l i j r n t ”  - t h e  mos t  s 1 ’ r i l o r i - c  f loo~~ occur  when r a i n s t o r m s
of i dl e ‘~~t - n t  and above norma l t enitteratures o aul’c c- rap id melt ing
of th snow o v er  fro:en 51 ) 11
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Dur ing  t he  summer mon ths , f I o o ~~ f r o m  r a i n s  are  caused b y
i n f requen t  conv i ’c  t i VC st o i-ins , commonly c:i lied cloudbursts . A I thoug h
t h e s e  storms are s m a ll  i n  area cove-red , t I o -~- may c : io i sn-  v e ry  h i g h
peak f l ow s  and may l)e accompanied by h a i  - .  Crops arc e s p e c i a l l y
v u l n e r ab l e  du r ing  t h i s  seas on of t h e  y e ar .  F lood  damages to a l l
land , crops , s t ruc tu res , and na tura l s t reams h a v e  been e s t i m a t e d
in  Ap p e n d i x  V I I  , F l o o d  fo n t  ro l , on an average a n n u a l  has i s  as over

-~S. 3 m i l l i o n .

~\ number of p r a c t i c e s  h av e  proven e f f e c t  ly e -  i n  r e d u c i n g
f lood  damage . Table  26$ shows the present  s t a t u s  of work on f l o o d
co n t r o l  that  has been accomplished on p r i v a t e  land b y individuals
and s m a l l  groups .

table 26$ - Flood Preven t ion  Measures  A p p l i e d  on C r op l a n d  Areas ,
Subregion 6, 1966

— Item Unit Idaho  Oregon icashin~~~~ T o t a l

Stream Channel Miles 21.6 37.8 170 .0 229.4
Improvemen ts

D i k e s  ~ l evees Miles -1 .9 1-1 . 1> 1. 6 2! .  1

Soi-~-c e: USDA , Soil l onservat i on Service Data
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Forest  l and

F o r es t s  cover 13. 5 million acre- s or ~o ( )  perce n t o f t he  t o ta l
land area in  the subreg i on  . Ab out Sot percent  i s  in p ublic and 1-i
percent is in private ownership. Of this total , 76 percent is
comm ercial f o ’  r- c- ’- t land and 2-1 percent is noncom me r c I a l  -

1 h i  s coon>’ i - c i al  for>- :; t l and  c o i  r ’nt -i i t 1 supports near l y “-1 . 1,
b i l l i o n  boa ret f e o -  of merchanta b le- t i nbc r , 5 - I  percent on pUb i i  c
l a n d , 19 percent on private’ . It fu r n i s h e s  the  raw m a t e r i a l  fo r
i n d u s t ry  t ha t  a c c o u n t s  for  Si p ercen t  of a l l  m a n u f a c t u r i n g  employ-
me’nt - The I on - I  t i m b e r  h a r ’,-e ’st exceeded one’ b i l l  ion hoard feet.

b i t -  n o n c o m m e r c i a l  forest land , 3. -I m i l l i o n  acres , p rov ides  s umme r
range  fo r  w i l d l i f e  and l i v e - s t o c k , i n c l u d i n g  key b i g game w i n t e r
ranges , as w e ’ l l  a~ e s s e n t i a l  summer forage.

A p p r o x i  ma t i- l y 5-2 p e r c e n t  of the subreg ion ’s total sater
y i e l d  ori g i n i t i - c  on t h i s  fo re - st  area. On the average , t h i s  amounts
t o  about  15 , 5 m i l l  i on  acre— f e e t  or  a l m o s t  1. - 1 acre- — fe-ct per acre of
f o o r o - - -- t  l a n d .  N e a r  l v  5-1 pe rcen t  of ’ t I i i -  sub reg ion ’ s urban p o p u l a t i o n
depends on t b o i  s o -  t c a t t - rshcds fo r  d o m e s t i c ’ w a t e r .  I rn gat  ion with-
draw a I s  , :L l : o i i n  t i ng to  a lmos t  SOt) , ( 10( 1 acre— feet  annua l  lv , are
pro duced c - s c e n t  i : i l  I on these same art-its ,

The loo rest lands of t h e  subregion are generall y in a good
cond i t ion w i t h  r-oinor erosion prob lems overall. Average sed i nii- nt
produc t ion i s s l i g h t l y  over  1 , 200 acr i , - - feet  per y ear , wh ich
repres ents 11 percen t of the total sediment coming from a l l  the’
l a n d s  in the subregion (table 269)

\bout  52 percent of the forest land is in the very low
c a t e ’g o r v  w i t h  s e d i m e n t  t h e  r e s u l t  of n a t u r a l  or g e o l o g i c  e r o s i o n .
Ih e ’ r e m a i n i n g  15 percent  is d i s t r i b u t e d  among the more c t i t i c a l
a r i - c  s-here I and use  act i v i  t i c - s  h , i v t ’  a c - c ’’  I c - r a t  d’d eros i on .  I t i s

l ab-ole 269 - Present Sediment Yie ld Forest I.and , Sub reg ion n

Sed imen t  Annual Sediment Y i e l d  
- -  - --

Yield Acre -s Acre -feet Total
Cate1or~, (1 ,000) Percent Per Square Mile Acre-feet Percent

\erv low 11 , 025 .9  82 0 .02 - 0.1 3-15 28
l o w  2 ,040.2 15 0 . 1  - 0 . 2  319
“ t i - d i t i m  16.6 - -  0.2 - 0 .5  5 --

Hi gh 325.1 2 0.5 — 1.5  23- 1 21
V e- ry h i g h 12 9 .3  1 1.5 - 4.0 ~~3~03

l o t a l  13J ,3T.  1 100 1 , 226 100

S ou r c e :  l ) e r i v o d  f’rom f i g u r e s  37 and 38.
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on t h e s e  areas , p a r t i c u l a r l y  th e  3 pe rcent  in  the  hi gh and v e ry
hi gh c~i t c - g o r i  es , that watershed pro tect ion work is present lv
c o n c e n t r a t e d . M ost  p r o t e c t  ion p r ac t  i c e - c  are app lied on current
o p e r a t i n g  areas t o  p r even t  a r e d u c t i o n  i n  present water q u a l i t y .

l~a t cr s t i e d  P r o t e c t  ion

‘l’he ge n e r a l  t im be r  h a r ve s t  method  used i s  to log m d  i v i d u a l
or groups  of t r ees , l ogs are y a rded  by t r a c t o r s  on g e n t l e  t e r r a i n
or b y m o b i l e  cable -  varders  where  topograp h y is  s t eepe r .  ( In mo st

I :ii ’o o i s , t r a c t o r  t r a i l s  and temporary  roads are c r o s s - d r a i n e d  and
s > - t - d e d  to  g r a s s  and legumes to  reduce s u r f a c e  eros ion  and distrib-
u t e  r u n o f f . (In l o g g i n g  areas , debris is removed from live streams
and majo r  draws , p r e v e n t i n g  washouts  w h i c h  u s u a l l y  occur  d u r i n g
h i g h w a t e r .

M os t  roads have permanent d r a i n a g e  s t r u c t u r e s  and some
h e a v i l y  used roads are s u r f a c e d .  Many exposed cu thank and f i l l
slopes are fertilized and seeded to grass , pr eventing sediment wash .
Road maintenance’ during and after log hauling protects the road and
d r a i n a g e  s t r u c t u r e s  as s e l l  as the  s o i l  and w a t e r  resources .

Refo r e s t a t i o n  measures i n c l u d e  t o o t h  p l a n t i n g  and s e e d i n g .
S i t e  p r e p a r a t i o n , such as b u r n i n g  cm - : ; c - i r i  f i c ; i t  ion , precedes these
act  i v i  t i e s , as w e l l  is on areas shert- natural reseeding is ant i c - i—
o i t e .d. -\d~’ an ce  reproduct  ion in t he  p a r t i a l  cut  a r t - : o - c  is  p r o t e c t e d

W i r i n g  l o g g i n g  opera t i ons . A summary of t h e  h a r v e s t  a c t i V i t i e S

and protection requirements is outlined in t a b l e  27( 1 .

l al-o l e  2 7 0  - \verage Annua l Timber Harvest .- \ct i~~itv , Subreg ion I -

U n i t  P u h l  i c  P r i v a t e  Total

Harves t  Area A c .  85 ,000 25 ,000 110 ,000

Area Reforested 1/ Ac . 50,000 15 ,000 65,000
Slash Disposal Area Ac. 45,000 5 ,000 50,000
Disturbed Area Treated 2/ Ac. 4,500 - -  4 , 500

h arvest Road Req~ ired Mi . 430 12 5 555

h arvest Road Treated 3/ Mi . 3b3 10 375

U ~~~~~~~~ sc~ u i r ~~; p l a n t i n g  and s i t e  p ~a on .  B a l a n ce e i ther
adequately stocked or require s no regene rat i on work .

2/ Includes seeding , mu l ching , debris removal and c-ru- -s-drai ning
skidroads and logging areas .

3/ Cut and fill stabilization onl y.



( ‘ ;t t e rsh ed  R e ha b i l i t a t i on

About 20 percent of the forest land has erosion problems
that produce 70 percent of the sediment yield from forest lands
(table .~‘0). ‘lost of this results from water movement through
road ditches , down abandoned roads , and across areas logged over
o r oo , e r g razed y e a r s  ago. Past  wate rshed  pro tec t  ion measures were
eith e r inadequate or l a c k i n g  a l t o g e t h e r .  These areas , p a r t i c u l a r l y
in public ownershi p, arc now being rehabili tated as rap i d l y  as
funds permit. Such work on the public forest areas includes land
t r ea tmer .t on onl y about 255 acres a n n u a l l y .  Nea r ly  265 m i l e s  of
existing and abandoned roads and 56 miles of stream are also
t r ea t ed  each Ye -ar  ( t a b l e  2 7 1) .

Table 271 - Average Annua l Accomplishment , Watershed
Rehabilit ation Practices on Public I:orest I,and , Subregion 6

National Public Indian State
Practice (m it Forest!’ Domain Lands Lands

Sheet b rosion Control Acres 125 100 - -
Gully Stabilization Miles 53 - — —

Stream Clearance f
Stabilization Miles 55 — 1 -

Lxisting Road h ‘frail
Rehabi 1itatio n,~/ Miles 25 5 3 —

Reservoir Protection Acres - - - -

1/ Average of period 1964-66 .

~/ In c l u d e s  abandoned roads .
Source :  Data  f u r n i s h e d  by agency  as l i s t e d .

Not  i nc l u d e d  in this average accomplished (table 271) are
areas rehabilitated following forest fires. Broadcast seeding of
grasses  w i l l  s u f f i c i e n t ly  s t a b i l i z e  the soil in many areas . In
others , grass seeding along with such measures as stream channel
c learance , c u l v e r t  and t r a sh  rack i n s t a l l a t i o n , are required.
The follow i ng photo shows the 1968 results of helicopter seeding
on th e 7,100 acre Cotter Bar Fire of August 1967.

380



- 

- ‘ ‘- 

~~~~~~~~ ~ - - , -

- i ,0; . 
-

• ~~~~~~~~ , -‘ “ 
- 

- -  
~~

‘ 

~ 
‘

— ‘
~ — ‘~ • “ -.

~~~~
.,‘ 

,
. --

~~ . ~ 
-

~~~~~~~~~ ~ ,~: : :‘ ~ ~ ~~~~~~~~~ 

çitb

&~ ~?7 ~~~~~~~~~~~ ~~~

h i t o  - r Y I i - I d  I ;~~o r o Vt o - S t

There : i r o  no : n a r o ; i g c n e ’n t  prot> I t - m s  f o r  sa t  ‘ - r  v i  c ld i m p m - o o \ o - m o - t i t
i n  t h e  smil  - ro -g I on at  th  i s t I me.  \c t i v  i t  i t - s  such  as I o o gg  I ng and
th i n n i n g  dto  incre ’ :i s  w a t  o r  i s  10b ‘ - i t t  t li i s  i s  not  th e-  p r i m a r y
o b j e c t  i v - , (~ t t e r ’  v i  e I ~l i n : b o r - o \ e m e nt  ‘ m - o o g r a n is on public l;inoi s ; i r ’e
i n  t h e ’  p lannin g s t ; i g t -  and  ; i i - - d i s  o ’ s e d  i n  t i t i -  I i t t u r e  N eeds  o t i d

Mi - in s  t o o  S ; it i ~, f v  % o - > - o I - - S e c t  j o i ; ,

Ran,~ J_and

l i i ’  3. )) m i  I I  i o n  ; i i  i- i - s  o~ i - - m g > ’ l a n d  i n  t h i s  su b -o regi on
t o -  > n t  23 p e r t  r o t  of t h e  t - t ; t l  l a n d  area ( t a b le 2 ( o M )  . \ b o e o i i t
2 . 6 m i i l i  o t t  ic i- es i i >  - pr i va t o  ly  no-il mid ;iciortirt f o r  3 I pe’rcent
t o t  a l l  r ; i n g e l ; in d . t b > , - b o ( ~ t i c  r a n g e  nc lii d c- s 2 . 1  m i l l i o n  acre ’s of
I ( ‘ ( I t ’  ra 1 l a n d  and 25 - 7  , 0 0 0 0 0  t i c r e- -i - 1  t - i t  i’ I and  . R ange t vpe and own-
e r s h i p  are ’ d i s c u s s e d  i i i  \ t o ( o ( - n i , l i  I V , l and and ‘ l i n e i ’ :i i  Resources .
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D u r i n g  e a r l y range - livestock o p e r a t i o n s , natural forage’
w i t s  used a t a rate far in excess ~ f ’ t he  p r o d u c t i o n  c a p a c i t y  of
the range , r e s u l t i n g  in decreas~’d forage productivit y and soil
sta b ilit y . Periodic wildfire- s caused further damage . Range land
c o n d i t i o n s  have improved cons ide rab l y s i n c e  about 1930 . b x c e - s s i v e
g r a z i n g  use  had been reduced on an estimated -1 .7 million acres
through 1965 ( 9 2  percent of all rangeland). Yet , about 34 percent
of the- range’ ;icre;ige’ remained in poor’ cond tion by 1966 , and range
recovery w i l l  take many ~‘ears in drier areas with steeper slopes
and unstable , shallow soils. Present range condition and grazing
capa c i t y i re  shown on t a b l e  272 . Grass  and forhs comprise the
predominan t  cover on 65 percent  of the range , sagebrush on 30
percent , and o the r  brush and shrubs  on t h e  r e m a i n i n g  5 pe rcen t .
The ave rage  g r a z i n g  c a p a c i t y  is about  6 acres per animal u ni t .
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Serious erosion prob l ems exist in the b ilouse Basin , the
B l u e ’  ~t o o o r i r t ; i i n  f o o t h i l l - c , and on the Nez I’ erc - P r a i r i e .  I n  some
s o u t h e r n  por t  1 ‘ti - c of Co l und > I a and ( 3 i r f i  c - I d  co u n t  ie ’ ’ i n  W as h in g t on ,
a par t  of the Blue ‘lout> t ii in f o o t h i l l s  , h i g h  1 ~ prod u ct i ye hot  t o r n —
la nds h a v e  g u l l a  s--i , ent re-nc -b ed as deep as 2 ( 1  fee t  . In  a d d i t i o n ,
wet meadow a r e a s  have been damaged when downcut t i n g  gullies lowered
t h e  w a t e r  t a b l e .  I n  areas > 1  sparse ve ’gi ’t ;t t  ion such as s tock  t r a i l s
and r i d g e  top s in these  c o u n t i es , e ro s ion  i s  quit e - severe’ and a l l
t o p s o i l  is gone . On sandy terraces and benches adjacent to the

382



Snake River in Washingt on , unstable soils are sub jec t  to severe
wind and water eros i on unless adequately protected by vegetation .
H i gh rates of sheet and n h  erosion occur during the intense summer
convec t ion  storm s and during periods of snowfall or rain on frozen
soil. The average annual rangeland sediment yield is 2,154 acre’-
feet (table 273), about 18 percent of the sediment produced from
all lands in the subreg ion . Around 76 percent of the sediment
from rangeland (1,630 acre-feet) comes from 18 percent of the range
acreage in the “Very High ,” “High ,” and “Medium” yield categories ,
primarily in the areas described above .

lable 273 - Sediment Yield from Rangeland , Subregion 6, 1966

Sediment Yield Sagebrush
Categories Grassland F~ Shrubs Total Percent

Rang~ land Ac reage
(1 ,000 Acres)

Very Low 1 ,737.9 1 ,467.1 3,205 .0 63
Low 677.7 273.3 951.0 19
Medium 260.5  -- 260.5 5
High 438.4 --  438.4 9
Very High 186.9 -- 186.9 4

Total 3,301.4 1 ,740.4 5 ,041.8 100

Annual Sedimen t Yield
(Acre-Feet)

V ery Low 163 138 301 14
Low 159 64 223 10
M e d i u m  142 --  142 7
h i gh 685 -- 685 32
Very Hi gh 803 - - 803 37

Total 1 ,952 202 2,154 100

~~~~ 
Very low through Very High categories represent generalized
range areas on which annual sediment yield per square mile
averages .06 , .15 , .35, 1.00 , and 2.75 acre-feet respectively .

Source: I)erived from figures 37 and 38.

b- b oding is not a part i cularly serious prob l em on range
areas , but rangeland use and management practices have a significant
effect on flood and sed i ment prob l ems of downstream or adjacent
cropland and urban areas .

383



I ~~~~~~ 
~
‘

-~ - — ~~~~~~~~~~~~~~~~~~~~ - 
~~

~: 
-r-

.-~~
- ~~~~: ~~~~~~~~~~~~~~~~~

-
- - ;  ‘ ‘ - t ’ - ‘ ‘ - p ;  ,‘V , . , J y  ‘~~~- ‘1  -

- ~~~ ‘ ‘ _ & : , . ,
‘ at- ‘ ; - - ‘

,
- ‘ ‘

~~
‘ -

~~~~
, - -- : _ t , - - - ‘‘  - r - .

Measures and Practices for (~atershed Protection

R ange land  practices a c c o m p l i s h e d  t h r o u g h 19( o5  for  watershed
p r o t e c t i o n  and improvement  are shown on t a b l e  2 7 - b . Mo s t  of t h ~~sc
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m a n a g o - r o t - i l t  ob j c - c t  I yes o t h e r  t h a n  w a t e r s h e d  improvement . Cover
i mp r o v e m e n t  and soi l s t ab i i i  Zat ion p r a c t i c e s  have  been app l i e d  on
about  ~ 12 ,000 ;tc res of ran~ e l a n d , m a i n l y  r evege ta t  ion of an e s t i —
stated 215 , 000 acres ( p r i m a r i l y  g rass  s e e d i n g ) ,  h ru sh  con t ro l on
68 , 000 ic rcs , and weed c o n t r o l on ~~0 , 000 acres .

Si gn ifican t progress has been made ’ in  ad j u s t i n g  l i v e s t o c k
g r I l L i n g  use to the grazing capac ity of the’ range and achieving
bett er liv e stock distribution for improved watershed condition .
‘0’o~~it 2 ,800 l i ve s t o c k  and game w a t e ’r i  ng f ac i  l i t  ic- s  have been
d e ve l op e d  and 2 , 70( 1 m i l e s  of l i v e s t o c k  fence  c o n s t r u c t e d .  These
allowed a t-,ider and more s y s t e m a t i c  l ives tock  use and exces s ive
grazing i,, :i s reduced on an e s t i m a t e d  -2 .7 million acres . Of impor-
tance in t h i s  r educ t i on  has  been the development of grazing manage-
men t systems providing sufficient rest periods for natural
rcvegctation of range cover. Watershed pro tec t ion measures  to
reduce eros i on and excessive runoff have been included in the main-
t enance  and i mp r o v e m e n t  of about (o8 m i l e s  of p u b l i c  range roads and
t r a i l s  a nd a number  of p r i  vate  access  ways .

~c o t t e r  con t ro l  s t r u c t ures have been developed  to reduce
eros ion , con t ro l d eb r i s , and conserve e a r l y season r u n o f f  for
subsequen t  l i v e s t o c k , r e c r e a t i o n , and f i s h  and w i l d l i f e  use .  ftc-se ’
i n c l u d e  about 800 ponds and s m a l l  r e s e r v o i r s  with a combined sto r -
age c a p a c i ty  of some 800 ac re - f ee t , and a smal .i numb er of w a t e r
dete n t i o n  s t r uc tu r e s , gu l l y p lug s , and diversion dams .

Other  1~and

0 1  h i ’r  l a n d  c o v e r s  about  71 . 1 , 50() :tc c-es or 3 p e r c e n t  of t h e
land  a r t - a ,  I l t e -  d i  f f e r e nt  c a t eg o r i e s  of o t h e r  la n d are shown in
t a b l e  27~~.

‘J ab Ic 275 - Othe r  Land - \ r - a s , S u b r e g i o n  6 , 1966

K i n d s  of 
- 

Sta t e o f :  
_____ ______

Land Ore~~on ~~~~~~~1t o n  Idaho T o t a l  E x t e n t  
1000 Acres Percen t

Barre n 50. 2 .10 ,6 47 1.1 567 .9  79
Roads and 10, 3 4 1 . 1 17.7 6 9 . 1  10

R a i l  roads
S m a l l  l ,a t er  8 . 7  9 . 3 10.0 2 3 ,6  .2
Ur b an , I n d u s t r i a l  11. 2 2 2 . 7  15.0 -2 8.9 7

l~ M i s c.
‘fot a l  80.4 1 1 9 . 7  S 1 1 . 4  7 1 4 . S  100

Source :  A p p e n d i x  fl- , Land and Minera l Resources .
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h omes , bus i n’’-~s and I nd Lls tr i:i I estahl i s hm e n t  s h a v e  0 1 - t a i l
‘~e v e r e I v  dam aged  by floods in a number ’  of t t a w i i ’ ~ i n  this sub region -

\ l m o s t  I , So 0 oic ri ’s of ’ u rb an  are - a ir e  su b j e c t  t o  f l o o d i ng , and inaii v
t i ne - s t h i s  o t m o t i n t  have  er o s  i on and sed i m e n t a t  i on  p r o > F t  l ems caused
l>- ~’ f l o o d s . I n  (~ash .i l i ~t on  , t h e  P a l o u s e  R i v e r  has  damaged the  c i t  ics
of Pu l  m a n  , Col f ax  , Pa lou se , and other smal h e r  commun it  i es by f lood-
i n g .  I’ omer o~’ , Pa tah a , and A s o t i n  have  been f looded  F o e  o t h e r
s t r e a m s . Annual damage of roads and rai lroaels occur’t- throughout
t i l t -  P a l o u s e  area .

I n  Oregon , t h e  c i t i e s  of I,a( rande , E l g :n , and U n i o n  in  t he
Lrande  Ronde area , as w e l l  as si-ve- ra o tu ie r  c o m m u n i t i e s  , have
su f f e r e d  f lood  damage . En the  recent f loods  of h ) e c embcr  1964 and
Janua ry 1965 , the c i ty  of La Crande  was (‘b oded f rom a d j a c e n t
d r a i n a g e  areas , as w e l l  as t h e  Grande  Ronde R i v e r .  The m u n i c i pal
w a t e r  s up p l y  of the  c i ty  of Union  is  p o l l u t e d  h s i l t a t i o n  from
upstream w a t e r s h e d s  when t he r e  is  a ma jor flood . The c i ty  of
Icallowa has been damaged be f loods  from the ove r f low of an i r r i g a -
t i o n  can a l  w ;t s t cw av  of i nadequa te  c a p a c it y .

Fl li’IJRL N N F I ) S

Popu la t i on i s  p r o j e c t e d  to i n c r e a s e  f r o m  156 , 000 in  1960 to
27 -2 , 000 in 2020 , an increase  of 76 pe rcen t , w i t h  an acc ompa n y i n g
demand for  urban lands  and r e c r e a t i o n a l  land use areas . C r op l a n d
is  ex pected to  decrease - 13 , 000 acre ’ s and o t h e r  land uses to
i ncrease- 1( 8 , 000 acre s ( t a b l i - 27 6) . The i n c r e a s e  of o t h e r  l and
w i l l  occ ur on present  crop la n d a n d forest land. Forest land will
decrease 437 , 000 ac res and r ang e land 0 , 000 acres.

Table  27o - Proj ec ted  Changc i n  F oy e r  and l ,and Uses , Subreg ion 6

I ten 1966 1980 2000 202(1
( 1  , 00 0 .\ c r ’es

( : rop land  3,078.0 3,058.0 3 ,oIo ,O 3 ,033.0
1-ore st  l and lS , 53” .O 13 , 2 ) 2 . 0  13 , 13o.0 15 , 380.0
Rangeland 5,0-12.0 5 ,11 ~10 .0 5,035 .0 5 , 036 . ()
Other Land 714.1) 763,0 823.0 882.0

Tota l  2 2 , 37 1. () 22 , 353.0 t - 2 , 3 - 2 3 . ( )  22 ,333.()

Source : A ppendi  x V I  , Lconom i c Rase  and 1> i’o j ec t  i ons

Crop l a n d

h%’h l I e ’  t h e  t o t  o i l  p o p u l a t i o n  i s e x p e c t e d  t o  i i~c i ’easc-  70 n e r —
cent  by 2020 , t h e  farm populat i on W i  11 decrease-  by ( a t ’  p e r c e n t  F ( ‘ ron
2 1> , 600 to I I  , 700 ) . Thj s  w i l l  requ i re’ i ne reused p roduct ion lay f e w e r
farm worker’-:
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l n c r ’ c - a s e d .- i g i ’ i c r r l t u r o t l p l ’ o a f l i  t I n O  i s i  l b  l o t ’  on i t  i t  ‘ t i  c r 0 0 1 0 —
l an d  a r e -:!’: - he a c - i - a -a g e  of I ri ’i ga t i ’d l a n d  i s  ~r o o  o - ted - t - .epand

t o y  a p p r o x i m a t e l y  -175 ,001) :ie’i’ e’S ( I  i s ’  20,5 ,00(1 t o  “ .2 ~~, W i ) I  . t - : r o - -  ,) a’;
i s  shown i n  t a b l e  2’T 7 ,

ab l e  27 7 — P r o j e c t e d  ‘l’ renels in  l i r e  and I r r l~~; t r  c-il - r o b o l and ,
~~t i i o  i ’ t’ t~ I on 6

CI-op lu r i d 1966 198)) 2 ( 1 ( 1 ) 0  
- ____________

( 1  , {)00 ic  F e -  —

0r~- I - arm e d  2 , 8 10. 1) 2 , ta2o .O  2 , 3 1 3. 0
1 r r i g a t e d  2 1 7 .8 2 3 2 . 0  53 1 . 0  “ ( 3 . 0

1 o ’t ;tll/ ) 7 ,~~ 3 , ( ( 5 5 , (0 3 , 0 1 ( i ,  - I i  ~~ , 035 .(°

1/ I con o m i c l~esea rch  Serv  i cc , C - N l ’ R I l S Pro j c-ct ions
Source - : Approx ima te ly 97 pe rcent of t i r e ’  total area project i o n s

sh own i n  A pp e fldiX I X , Irriga tion

Changing 1 and use , cul tu r a l  pract ices , crops , and pub 1 i c
demands w i l l  m o d i f y t i l e  s t a t u s  of a gr i c u l t u r e  in  thc - s u b r e g i o n .
I ) r v — farmed lanel  is  p red i  c - t e d  to  oIo , ’c n o i s e  more than  50( 1 , 000 acres
by  21 )2 0 . A s h i f t  i n  l a n d  use and I r ’e- at n le ’n t  w i l l  e n a b l e  t he  more
e’rod ib le- a re- as t o ’  1 0 1 ’  c o u o \  o - z ’ j ed to  no i sture and soi  I conserv i Pr
crop s and p r a c t i c e s ,

i~at en Conse rva t  i t o i l

liem and (‘or food product ion he 21)2(1 w i l l  re qu i  i- v a n  v x p ;u o s  iOn
of i rn  ga t ed cr0 1> land . Wa ter r e s o ou r c ’s f o r  j r -r i  gat  ion w i  11 be
d evt-lo pe ’d Pr incI’ t’;isi n c st orage’ ( ‘a c - i  l i t i e s , he u s i n g  g r o u n d — w a t e r
S O O T )  l i e - s , i t s  imp roving di st ri hut  i c-to systems , and Pr chang  Lug app i i —

cu t  i on  ne th ods  - ‘l’hc c-b utte - c in  i r r i gat i on me thods  t o o  meet the
demand for  imp i’oveel w a t t ’  r m a n a g e m e n t  and for great ci’ e (‘1’ I c - l e n d’> ’ i s
shown i n  t alt 1 ’ ’  278.  N o t  on lv  w i l l  c r o o n s  now b c - I  ng produced he more
1 - r oo h ie I I V C  w ith Ide- q l .i;ite i r r i gat  i o r ) , bi t t new and more p r o f i t ab l e
c I’ o ) ( r s  can  be j u t  roduce el

‘t ab le  2 75 — ‘ r oj e c t e d  C u m u l a t i v e  ‘I’ rend in the  Method of I r r i g a t i o n
on Crop 1 ar id , S I l t  o r e  I on 6

I t e m  1966 1950 2000 2020
o ( 1 , 0 0))  o \ e ’ c-eS I

S P r i n k l e r  8>- s tems  3 9 , 2  132 .6  - 2 0 2 . 3
Flood Sest  ‘ 0 0 0 ’ - 208 .1, l o 3 . -l 12 8 . 5  9 -2 . 6

‘l’o t : o I  2 1 ,7 , 5 29) ’ . ) )  33 1 .0  7 - 1 3 . 0

° - o , o l r c e : C - N l ’ P I i s  l’ i’>t J ( ‘c i  i o n S
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0 F  a 0 n : a t ~ 0~

I ’  F o ’ , l O t o  I b o l t  Oil , t ~ 0~ O 1 0 ,51 lirOi t c l v  151 , 00 ( i  :ie - n c - s  of cr 00 10 I ar id i
p l o - s e n t  I v  I i r t i t >-d b y  s e ’t n e s s  . l i r a i n a g e  p r o c - I  i c e s  h av e  l o t - e n  :i pj ’l  i t ’ d
on -2 , 000 l e t ’ ’ . 1” 2 02 0 , w i t h  an i n c r e a s e  in  i rn  ~-tte d cr a l o b anel ,
1~~l ’ , H0O ac -r e - s  w i l l  be s u bj e c t  t o  d r a i n a g e  p r o b l e m s . To o b t a i n
r eqri  I red ci ’ t o p  l a n d  produc t i o n  , ci ra i nage pract i c e -s  m u s t  he a c - t o I ied

~ ii o i l ’ -  ‘ o o ~ 1 12 , ( ( ( ( ( 0  ac re ’s  be 2 ( 12 ( 1 . ‘I ’he r a t > -  i t  o h  i cl’i e lFa  1 1 I I i ~~~t ’  so r T
:sus t l~a c -  c o m p l e t e d  t a  ‘ s o - I  t h e  i n c r e a s e d  food and f i t o t ’ t  n ’ ’e ds  i s
shown i i i  o il ‘ I c -  ,2 ‘51

T ab l e  77’a — C u m u l o i t  i v e -  ( rop l a n d  Ai ’ t ’ : i s  N c- c-ding I ) r a i n a g e
s t i i o r ’ t - g i o n  6

_________________ ___________ 
1966 1980 20(0(0 2(120

( 1 , 00 0 A c r es I

S t t  - \ r eo i s  151.0  132 .4  13 - 1 .2  lSi . -I
t° r o o i c c i , - oi  A ccomp lishments - 1 1 . 3  6 0 . 3  81.6 103.1

R e m a i n i n g  1 00 . 7 9 2 . 1  “ .6 5 3 , 3

Source- : So i l  Cons e  r\ i t  I On Se- rv i ce’ , C—N PR B S  l’ r o j  c -ct  ions

I - ros 1 on bifl e l o.o e , e l i m e t t l  i t  i o n

( ‘rop lane! - ‘ I c - a s  s i t  F eros i on p o t e n t i a l  a i- u e x p e c t e d  to
i n c r e a s e -  ab o u t 5 7 , 00 ( 1 ‘icc -us o r ( ‘ non less  t h a n  2.7 million acres
1 ( 0  more  than 2 . 9  m i l l i o n  acre-s. \t t i t o ’  present , 1.3 million acres
hav e ’  c - r o t s  ion  p i’ oI ’ lens of s o i l  loss and s e d i m e n t  accumulation .
comb i nat  i 0 0 1 1  of ~‘ ‘‘t’ e’t a t  i s ’e and s t  ruc t  n r a  I I t i t ’asures  i r a! - needed t o
red uce I o e ’ ~~C p c - O F )  I c - m s  t o an : i c - c e - p t o i i o  Ic ’ l e v e l  . ‘he i n c r e a s e  in t I l e ’
en-  o’ ~ j 0 0 1 0  c - i - o i l  c-rn anti a - r at  e’ a t  wb i t ’ll t h > ’ s e  a r  -a ’ ; n e t  t r e a t m e n t
t i c  ‘— h ow n i n  t o i l >  I c -  2 80 .

1 iI ’l e ‘ 8 ( 0  - I oio:uit l at it ’ > ’  L i -op l an d  A re -o t s  N a t - d i n g  i , r c o s - i o o n o
( ‘ ou t  r ’ o o l  , Si i l a r e g  ion 1’

I t e m  
_______ 

l96o 1980 2000 2 102 0
(1 , 000 \ c r e s)

I r u — l o l l  l o o t  t ’ n t i a l  2 , 1 ( 1 . 0  2 , 7 3-1 . 1 2 , 830 . 1) 2 , 9 .2” , ) ’
t’ i’ o j e a I e - d \c e ’omp l l  - - i o I I o o - I o t s  1 , 398, 1) 1 , “ 3 2 . S  2 , 2 2 4 , 5  2 , o 9 1 . o

lFc - ilfl t J i t i  ng I , ,_ 5 o  3 . 1 1  981 . 1 ’ (~00 .1 231 .0

- o o o i l - ; a ’ :  San 1 ( o n s e t - v a t  i on  8 c - r ’ v i c c ’  , C—NI’ i (l (°~ F r u i t -ct  i o n s
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I 1ood ~j~ ’

\t t h e ’  p r e s e n t  t i TTl (’ , ov e r  122 . 00(2 ic re ” - of c r a p  l and  are
s u b j e c t  t o -  I b o d i n g  . The ne t  a r e a  is not expected to change by

i ri s ’ l arre , t I f l e ) ( I n t  liv t i i c  ye-ar , 5 ( 2 ( I , \ n u m b e r  of ’ r e ’ ’ ; e r v o o i  r ’ - ne c - a l
to l ie  c- a c - -  I c - u c l a - al in t h i s  p e r io d , t o o  ! o r o t a ’ c t  t h e  p resen t  f l o o d ed
, i r t ’ : i - a’- s o - i l  ‘i s t e a  p ro t ec t  t h e  land  p r o j e c t e d  t o  he developed as
C r Op l uri d -

Forest Land

the f o r e s t  i n d u s t r i e s  of t h e  sub reg ion  w i l l  re q u i r e  an
e s t i m a t e d  311 m i l l i o n  c u b i c  fee t  of raw m a t e r i a l  per year  toy t h e
‘-e ar 2 ( ~ 2f l .  ‘I’his c’olune s ill need to he pr odu ced on t h e  10 m i l l i on
i c - r e ’ s o f  commerc i a l  f o r - s t  land which is estimated to remain in

t i ’ o o F a - r  p r o d u c t i o n  b y t h e  end of t h i s  per iod . T h i s  amounts to a
need fo r  31 c u b i c -  feet  per acre . The present  industrial consump -
tis’ - rite is 2-1 cubic feet per acre of commercial land , while
p r e s e n t  g r o w t h  is about 20 cubic  fc -t per acre per y e a r .  T i m b e r
y i e l d  improvements  w i l l  he required i f  f u t u r e  g rowth  r a t e s  are to
meet f u t u r e  i n d u s t r i a l  demand . I n  t h i s  subreg ion , r e s t o c k i n g ,
thinning, release and intermediat e cuts are the princi pal manage-
ment practices that need to be emp loyed to increase projected yields .

a 

Potential forest land sediment yield levels have been
d e l i n e a t ed on f i gure 39 and table 281. They represent potential
y ields prior to the establishment of protective measures and could
exceed ‘resent yields by 4—1/2 times .

Tul le 281 - Potential Sediment Yield without Protective
“leasures , Forest Land , Subregion 6

Acre-fe et per Total
Soil lo ss Acres Square  ‘du e Acre- - f e e t
Category (1 ,000) Percent per Year per Year

Low 11 ,099.9 82 less than 0.2 2,255
~ded ium 1 ,218 .6 9 0.2 - 1.5 381
h i gh 1 ,218 .6 9 more than 1.5 2~~856

I c - t a b  13 ,5 3 7 . 1  100 5 ,492

Source : S o i l  S u r v ey  I ) a t a  and In t e rp re t a t i ons , l IS0- ~ 1-o r e st  Service ,
Reg ions 1 , -1 , and 6.

Watershed Protection

The i n c r e a s e d  demand for wood f i l e r  is expected to increase
t i m b e r  l t o t r v a ’ s t  and road c o n s t ru c t i o n  a c t i v i t i e s . T ab l e  270 l i s t s
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t i:, - re-~ ’n! 5 1 , 1 1  us ot ’ these program s arid tattl e 282 s h a o ~~s t h e
I t s  r i ’ ,, that s i  11 o c c u r  i n  meet ing future demands for t i m b e r
‘ - t  ,o ,l:rcts . P r a o j t - c t  l o o n - , l i r e ’  based on an increasing scale of wood

( a  r yield t a t - i’ i c r ’ > - .

l a b o l e  2 8 2  - Pr oj o- e t e d  Cu m u l a t i v e  Timber Harvest  A c t i v i t y
Fo r es t  l and , Subregion 6 1/

IJifit 1980 2000 202~~~~

l i m b e r  Ilar\- t- -- t ,-\ rt-a ,-\c- . 1 ,645 ,000 3,84-1 ,000 6,040,000
k i d  (uns t rua t ion ‘di - 8,300 19 ,200 30,200
‘~ 1 I r id I ’ i s r u r h a n c e  2 —  A c .  165 , 000 384 ,000 604 , 000

1/ b~ st-d on t h e  1965 l e v e l  of t i m b e r  r e q u i r e m e n t s .
2 1n ludes both h ar v e s t  area r e q u i r i n g  p r o t e c t i o n  and road

m i l t i g e , c a o n o s e r t e’d to acres , requiring n i t  and f i l l  t r ea tmen t .

\s i n d i c a t e d  i n  t a b l e  2 8 2 , soil cover will have  been
damaged on o; c - u  600 ,000 ic re’ s of ’ f o r - s t  l a n d  i n  t h e  n e x t  50 v - a r s
these ~i r a - ,-i s , di sttirb ’ed th n o  ug h l a ogg i rig o ’ o t a I i o n ’-  and road const ruc—
t ion , t~ i 11 r equ r s o i l  i I i  : : it  ion  a’- cove- r loss occurs s i n c - c -  t h e
h i g h e s t  l e v i - I s  o a t  s e d i m e n t  y i e l d  w i l l  o r i g i n a t e  he re , u n l e s s
,j d a ’ o i o i ; i t p  p r o t o - ~ t i v a ’  n o ’ a s o i r e s  o i l >  prov i ded.

i th  ov e r 6 mi  11 ion acres c o m i n g  u t o d t -  r h a r v e s t  l ay  2020 ,
i r o j o r e a v e d  m a n a g e m e n t  pract ice - s on pub I i c  b : i n a l s  11111 0 1 c c  e l e r o i t  ed

a -
~~ t o n i  cal  assi ~- t a n c t -  fu r  the r’~ 

v o l t a -  s e c t  or  are  needed t o o m a i n t  a i m
b o t h  sa t  e r  (11101 1 t v  a t o o t  s o i l  o r o o t l t j e ’t i v i ?  v -

( S i t e -  c - she ’d Rehab i I itat L Oll

( so i t e r s he d  r e h a l a i l i t a t i o n  sc a rk i s  needed in  c n ’ i t i e o ; t l  eros i on
areas t o )  r e s t  t o r e  w , i t  a - i  q t ia lir -

- 
- ‘ r i  2 1) p e r c e n t  o r 2 , 5  mi 1 l i o n  acres

of f o r t - s t  land , critical erosion ar e a s  ( t u l le  2 n 9 )  s t i l l  r e q u i r e
wat ershed r e h a b i l i t a t i o n  measures t a o improve water qua lit v . This
i nc ludes  s t o i l o i l i z a t i o n  o f  old logging tracts , overgr,i:ed areas ,
roads , u n s t a b l e  s t r eams , and m i n i n g  opera t ions . An example  of the
e’r o~ ion t h a t  can occur i n  areas where the  s o i l  cover and n a t u r a l
flow pat  t e m s  of water have b een d i- - t urbed is shown i n  the
f o l b o s i ng ph o t o .
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e r  ‘t i e I t !  Imp rov e ’ ito c -n t

The s I i l o r ’ e’ f i o n ’ s t o r i - s t  l~t r ie I s  i r e  and w i  11 c o n t i n u e  to  bc
t h e  d o m i n a n t  source  of dome’s i c- . j i t e l u s t  c-i o i l  , and ; i t ~ r - i  cul tura l  w a ter
supp lies - ‘the 18 , 8 m i  11 ion acre’ — fec t on i~ 0 c - o t t  j u g  on fores t lands
i s  : i c l e - i 0 0 0 1 t e  f ’o o r  a l l  t ’o r o - s e ’ c ’ , i i o l e  d e m and s I o o i ’  o o ; i t  c r .  however’ ,
-o , - : i s ono i 1 h i  g h s ari d los s c I ’  t t e ’ i o i ’ola  len s in  supp lv s ince  t h e  h i ghes t
o t c - i : e i n d  for s a t e ’ i’ co inci aio- ’~ si th i t h c -  l o o s e s t  s t  r ’e ’am f ’low . ~toeb i t ’ i c u —
t i o n  of S t r e a m t t l l os- ch :im ’ o i c t o - r i s t  ic - s t h r o u g h s t or ag e . c~’\ e ’ r m a n i p u l a —
t ion , t o y !  ‘ -  r spreae ! i Ii , i r e !  -~r o a s t a o i c k  1 0 1 1 t o - O ’ o o  l i t  i s  one s olu t  ion .

‘I boe ( \ a t a ’ r  l o t ’  l o t  ion l a p o i c i  c ‘dap ( t ’ l L ’ O t i ’ c ’ t o )  a nd  , t c o ( o t ’ 0 ( ’ , t l o v -

in g  t a b  1 -  283 i n d i c a t e  t h e  I oi ’ a ’ s t  s o i l s  t a l l e i ’ e pe’ t ’ i ’oe -~iFa i l i t \  ic - a l

so o t  e r  i-c t e ’n t i On I i c - I  t o  r -~ of  I i i ’  I he b e s t  o ! o j a o l ’ t  un t v for appl i c - o tt ion
of ’ s i t  e r v i c-id  i rip r o c - e t t o c an t  p r , i  e t I ca-s . !‘hie v r nj  i c - a t  C’ .1 c-c oo- — o> i th
h i g h in fi It roi l i o n  ro i l c-s or Li  c - g e -  S o i l  e r st orage ~apa~ i t  i c-s W!ie’t’e
ve’ge’ t - o  t i ye c -o e m - mart i pu b i t  o t t  and - -~i o o a ~e p ; t c L  man ag e-meri t  wcau let be’ ‘ic ’S

c - f  f o o t I  v i ’ .
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la hic - 283 — Water R e t e p i t  ( :a 1) a c i t ~ - , I o r c s t  S o i l s
Solo l C L ’  OIl ~ a

Ac r e’s -\ r -  I e et  per I Ut :i I
R e l e n t  i o n  Cla ss ( 1 , 000 1 l° a - i o  a - m i t  Square  >- I i b  Ac re - t ’~ e~t

l o w  -1 , a 5 7 3  .6 31 l e s s  t i n c -  300 1 , 50(I , 00t) 
l

b‘dcc l i  ion 8, 122 .1 ( , ) )  300 — 1 , 500 11 , 400 , 000
h i gh 51 1. 4 4 more t h a n  1 , 300_ 5 , 100 , 000

T o t a l  13 , 537 . 1 1~)l~
( 18 ,000 ,000

Source:  S o i l  Survey Da ta  and In t e rp r e t a t i o n s , ti SD>\ Forest  S e r v i c e ,
R e g i o n s , 1 . 4 , and 6 .

Range  land

l - o i t e i t~~- w a t e r s h e d  progra ms must  he desi gned to r e s o l v e
pr e s en t  w a t e r s h e d  prob b e rn  ar’ ’;is and , a ddi  t i ona l  l y , to p r o t e c t
range- re-- ~ a a o i  r e’es t h r o ug h o u t  pr o j a - c t  ed c-h a r i g a ’ s  in  l a n d  and resou c-c
u se .  Fr os  ion  i s  oi s i g n i f i c a n t  p r o b l e m  on alaout 88( , 000 a c r e s  Of
range 1 ;inel  - ‘h’hc- ave rage annua l  r ang e  l and  s e d i m en t  y i co - I d  i s about
2 , 154 ac re -  feet , t h r e e-  f o u r t h s  of wh i c -h  i s  produced f rom t h i s
ac reage.  S m a l l e r  areas have f lood i ng and d r a i n a g e  p r o b l e m s .

P r oj e c t e d  U se of Ran ge  Re sources

Ro i m’ t g ’  - l ands  must  meet  inc  reaseal demands f ’or i i  c-es t c-c fo ioige
They c t r r r c - n t l y p r o v i d e  forage  t h a t  produces t in  c s t : t . o a t a - .!  ~~~~ per-
c - e m i t  o f ’ the to tal beef and s l o e a - t o  p r o d u c t  i on of t h  I s subreg IOn -

t~ee I and co -a l  p ro duc t  ion , wh i cli  amoun Led t o  11 8. 5 m l i l i a  a l l  pounds  i n
lu(a,1 , is a’~~ o a ’e ’t c -d  t o  i n c re as  e t - - ,~” 2 , 0  n i l  l i o n  pc-rinds or 131° f - e - i ~~ e ’ f lt

b a y  20 , 1 ) . sb - c - p  ar id I :in i  - p r ’ o i l i i c t  r o l l  of 8 . 2 r i  I I i c - t o  ‘ r a m ! - I n
i s - c - ’  - I  a c t  ed t o i c - c r e a s e  f a a  18 - 

0 )  in i l i i  on p o u n d  or I 31 f - o f b _ - l i t

,? l ) 2 f ) . ( 3 )  f a a  mea t :1 a r t  o f  t h i s  i l o c r a ’ o i ’ o e o !  d - - o ’ t , i r ~~! , > u t u r ’ -  forage
pr’ o d i t e  t I a n  mus t be I n cr -oi - -o c - o F  to t lie ’ e’x t c flt p 0- ’ ’ , i to Ic -  commensura te
w i t h  p r o p e r  l and  m a n a g e m e n t  and r esource  u t o  l i z a t i o n . R a n g e l a n d s
mus t  ii Iso meet  I ncr easeel  demands  fo r  s-i ld l  i fe hab i t a t  pr o t  c -c t  i on
and more in tens i y e  recreat I ( a m l  use .

( S o i l  a ’  c - s h e a !  \ a ’ e o - e t s

- ‘ d a u n t  380 , 0 ) 0 ( 1  i c ’ r ( i s cat  r a n g ’ -  1 amid  h iv e  r ’ - c a  i ved 1 ami d  t i c - o t t  —

f luent ( o a r  a - r o s  i o n  and ic ’ o F i i ’ c - ’ r t t a t  i on  con t ro l ~ i t h i  I t - , o o t ’  ‘ - i l l  m y  1 1 ° c - c!
a c-o at ra )  I and dra  I n ia ge  ! a ri a - t 1 t s  - ( I i  i s I m e’ lode’ s m o — I  0 0  t 0 ’  f l o a ’ : i S  l i t - c’s

i l i a l  r o m - o l e t i c e ’ s  f o o i  a c - o c r  i l?of ) r a i o ’ c - o o i a ’ i ) t  and soil ~; t o o i  l r : , i t  i on  f i \ c - l i
i n  t h e  ‘ ‘ F ’ is ‘ — ‘ m i t  S t :i tu s ’ s e-e l io n , a l o ng s ’ i t >

~ ;i c - c omp l i s h r n c m i t s  in
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roi el s t a l a i  l i z a t  ion . Ichie ’ r e ’  m u l t i p le p r o c - t m  ces are i n v o l v e d , over-
l app ing  l i e  i a - o f - a ’  w a s  d c - l e t  ed . P c - c - s c -n t  and a n t i c i pated fu tu re  eros ion
p rob lem i r a - l u - - w i l l  r e q u n i  r -  an a d d i t i o n a l  2 ” l  , 000 ac ra ’s  of land
t ro u t  n c -n t  by  198() , i a  I~

) , 00() ac re- s l a y  2 ( 10 ( 1 , and 1 . 1 m i l l i o n acres b y
.( i 2 0  , A ebc - q o t o u t e  e r o s i o n  and seal t o e -nt coot r ol a l so  r equ i  re-s oi noril er
of s m a l l  is - o u t e r  c - om i t  rol structure’s , such as d i v e r - c  ion or  d e t e n t i o n
clams and cit e-c-k cl ams (gui i~ p lugs )

P r o t e c t  i on  and man agem en t p l ’o ic t  ice ’ s h a v e  been si gni  f i c a n t
i n )  i mp r o v e - n c-n t  of wa te r shed  condit  ions on ,;ome -2 .7 m i l l i o n  acres .
‘lb js in c  lode - s r e d u c t i o n  or a d h u i s t m e n t  of e xcess ive  l i v e - s t o c k  g r o l : —
ing  use t i  t he ’  gm - oi l ’  i n g  cap oi c  i t v  of the’ range’, s p e c i a l  f i r e  c o n t r o l
p rouc  t i c - a ’ s  whe ’re r e q u  I re el , d i d - S e - b op r i e n t  of stock and game to O t t  cr

f ac  j I l t  i c - s  and const  r i r c t  ion of l i v e - s t o c k  cont  ro l  fence’s. l’hc-se
r r ac t  I cc-s mus t 1°c - i n t e n s  i ii eel and ex tended  to an a d d i t i o n a l  60 , 000
oi c  re’s 1°c- 1080 , 9$ ,000 acres liv 2000 , and 135 , l i 0 a.) o ic  I.e-S la 2020

\ mo e s t i m a t e d  8 m i l e s  of s t r eams  and w a t e r w ay s  i n  range land
oi r e- : is  h a v e  bc-en improved b y s t ream c l ea r ance , c h a n n e l  i m p r o v e m e n t ,
or e fforts to improve water qualit y . \n addi tional 215 mile’ s need
at t e m’ut  ion b y  1980 , 473 mile-s by 20(1(1 , and 510 m ile-s by  2 0 2 ( 1  - ‘dore
c u m o s i d e r :u t  l o l l  t o - oust  he g iven  to  th e ’ r e -ba t  o o m i s h i p of r a n g e l a n e l  ic-c e
to t he o t t  t a r  nmc- ri t 0 1 - c t  o t t  e s-at er q u a l i t y  - t and a rd s . ‘our’ w o i t  e r
qualit y ;i ; ’ c -o i s  m u s t  be Iel e ’nt i  f i e d  ant i  sp ’~’e’i f ’i c  p c - a c t  i e :e- ° cu te- m i n e d
t o  o u c h  i c - v t ’  t h e ’  dc -si reel oh c - c t  1 yes

I t o  con j u n c t  j o ) m l  with rcqui reo-ments fo r  i m p r o v e d  e- ros i on and
cac -ci i merit  coot rob  , ; i lo o) tt t 11 miles of ba n k s t a b  i 1 i zou t  ion ot c-c’ needed
a l o n g  s t r e a m s  a r  r e-o c ’rvo i  rs by 1081) . som e 31 mile’s b y  2000 , and
‘
~ ( a  to - u I c - s  l a s ’  20 _ t i ) .  ‘ o t r ’ eam amid h a n k  ~ t o i l o j  i i  :oit  ion uc r e ’oug e s  g iven
rIses-he ra- in t bu i s r ep o r t  h a v e  bee-n conve rted to mi le-s on the- l o ots is
of 1 (1 o uc r ’e-~ p er m i i i - .

li e I p to 
r ’ o ‘V ida f lood  co nt n - uI  inch  p c - e v e n t  dam age’ t’rom

‘ - e ’o l i ’ I ’  t i t  ar ia ,1  debris , an e-s t it io at e ’d I tni 1a’ ~ o o t  d i k e ’ s  sh o u l d  he
cc - fo~-t m c  t a - a l  i n range- l ane ! o u r a - o t ’ - by i °Js0 , c- m i l e s  l’s’ 20(10 , amid  S
m i l e ’ ”  b a y  202 )) ,

(It he r- l , i t i d

l i a r -  l ur e-  7 1 - 1 , 500 : i c - r a ’ ’ o  of ’ ‘ t h e - c -  l an d  o ut t h e  pr’ t s e ’nt t i m e .
‘ I b i s  is p t o o i e c t e a .i t o  l o t’ 1o 5 ,50() ou c - m a ’ s  l a y  1080 , -822 , b o O  ic-m a ’s lay
2 1 ( 1 ) ) ) . , l m l o l  88 1 ,(a00 o i c r c - s  by  21)2 (1 \ toa’ .t of ’ t h i s  i n c r ’ a - o u ~~e- is e xp e c te e i
t o  a c ’ in m i r boo im u ; i l ’ - ; l s  and l’ o o , i a l s  h o c - c - a u -- c -  t l ie - j a e o p o i  I i t  ion is ! o m ’ o j  c - c t cal
t o  i n c - r i - a ’  f r - o a t - i O t l u l i l  J 5 1 a  , 00(1 p i - o p l e  i n  1 t i ( ~( , , t o  ~7 I , t i O ( (  b 2020 ,
‘I~be- 1 a o p u i i . i f  u an  i n c  r i -ou r s i l l , a l s o , e lc ’mo i n ch mc) t o ’  ye c - i - c i t  N a t o , u I  ;t r c - o u s .

(‘tie u t ic  m a - u - - a ’ d a r e ;u  i n  i- a c - t c t s  md urb an use s-i 11 demand more
c - I  t i c - l e n t  i~- i ter m t t n o i g a - m o ’ m o t  p r a e’t i ce’s in irrigation tu mi d a a t h e r  uSa ’s



of’ os iter . l’he u rban  o u r e - a s  i s t  11 r equ i re  i n t c n s i f i e - d flood protec -
t i o n ;ind s e d i m e n t a t i on c o n t r o l .  b o r i n g  the  const r u c t i o n  period ,

u m e I~ s t  , i b o i  I i  ,o - ; i l r o n  is neee ’ssolrc’ to insure’ that rio degradat ion of
be na’’- aaii re-es rc’ sm il t 5 1 romn t h e -s e’ o u c t lv i t i c ’ s -

Mb . -\N°- II ) 
~-VF l SPY Nh EliS

W a t e r s h e d  p r o t e c t i o n  mea sures w i l l  d i m i n i s h  pea k f l o w s ,
reduce - s ed ime nt  p roduc t i on  a s soc ia ted  w i t h  runoff , and w i l l  con-
tribute to the control of pollution . The specific means to accom-
plish uo o i t ei’ o ° loe el protection and management are discussed in terms of
individua l land treatment measures which are costed ¶n 1969 dollars ,

F r e q u e n t ly  t u e  most efficient means to satisfy land treat-
men t needs is to appl y prac t ices  by cooperat ive e f f o r t s  of the
land o w n e r s . Of’ t he  150 w ;t t e - r s h e d s  in  the  subreg ion , 62 or -Il
percent nee-d programs of accelerated planning and treatment for
improved watershed pro tec t ion . The total conservation needs of
the watersheds are shown in table 284. Sug ges ted  progress of
development is i l l u s t r a t ed  on f igure  4 1.

I .a l ’ l o  ‘ -~ I i ’ r i a  ‘ 0 a a ’’~ ‘ ( - q u a  c o -  0 b 0  0 -o oa ~aa - i~~t a c ’  a onsea - ‘ a t  l o a n  I ’ ,  ‘ - a- opnw- nt - s i t ) ’ , -  ,o o ’ ~~o I,

0 r 1- - - n 0 °  ott aS a~ d i ’ i i a a a o o l  I i a o ’ i on I)ruu a, — o o ~ -~ - c’ i ,a r o d
uS 5 t~~ t a ,  ‘- t o o , ) ’, r o t a  - ~~~~~ 0 - T o t  a o l  a~~~ - 

- 
5, ,, ‘o n )  a t  t o o t  r i - l o t

0 i , 0 0 0 0 0 0  \ ,  co - — -

i ° a s o o
l , L a ) o u  0 ~) 3 , 0 ci a  - I i - 3 i 3 , 0 .  I I -

‘ m l  , 
- ‘a ‘,~~ - —

, 3~~
”a I i  - O a f t  - -i 0 - ’s 2

s o  a l a a - t o 0 0 0  0 _fl , ,~ a i c . )  2 O a  I _ a o . t 2 i 3 , n
- - , - a i ‘ i )  T o o . -~ ‘a ’ , - a -  - s c -

- t o  - ‘  t o  -
5, ’ i S _ o r  c — i  ‘ t o  Is  - a 1  -~ I I a ” ) — a l  ( ‘ ) 0

( 2 0 )  i i i )  i 35 , ,s ( 3 , 2  a ,  I - - ‘,
‘ ‘ a  a- ,’a a oo 1 3 0  I — ‘ - “ 2 1  i 1 1 , 0 _‘“  - a -  l .5 Ii - 0 )

- I ‘- I “ $ 0  a~ - m ‘. 3 , 3  1 3 ,  m 3 , t° 1 , O b ~~ - 3
‘ t i !  0 i a - I  ‘ ) %  ‘ a ’ ,’ ,, - i ” , . , 2 ” , 4  ‘3 , 5 1 , 00” I

S o ,  h , a t a - , - s h a—d’ -o ( 3 i o ~ ( 2 5 )  ( 3 ( 1  6~a~ ( 3 _ t i L’a o )  I ‘c a - a

20 21 )
“TTi)aaa (UI t , l  79. 5 2 ”  ,‘i ~ 2 3 - i  I S l a

- it s - - a I i )  I S  i ’ i , 2 0 O  il - i’ 2 . 0  I ’
I ’ , )  3 , , ’ “ “ ft °) , 0 — a i , i  a , ,

- 0 , 0  o i ” t ‘ a -~ “ a ‘0 t 2 , I  m : ’ - ’~ ‘ 0 ”  ; c a o
- IS~a l  a- rs l a d’ais I i ” ) II — .’ ) ( I t o  (101 (I I I I i ”  0 

0

~~~ t o i  - 0’ Sta t  I ° , o o o  - - - a e a t  , - - , o  Serv a c i ’  - i- a s e - r Io , i ’  i n  Saa r ~’c ’s’ F i a t a ,
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Cropland

The area of crop l and is p ro jec ted  to decrease from 3.1
m i l l i o n  acres in 1966 to almos t 3 .0 m i l l i o n  acres in 2020 . I r r i ga-
t i o n  is expected to increase from almost 268,000 acres to 7-13 ,000
acres in  the same period . Th i s  land w i l l  gene -ra l l y he sh i f ted to
o ther  use;  however , th e t o t a l  area of p o t e n t i a l  c rop land as out-
l i ned in t ab l e  285 is greater  than the present c ropl and .

Fable 285 - Land Areas Suitable for Crop Produc t ion ,
Subregion 6, 1966

C a p a b i l i t y
Cla ssL/ Idah o Oregon Washington l o t a l

(1 ,000 Acres)
- - 3.0 3.0

I I  8 .0  80. 0 336. 1 424.1

111 1 , 034.8 175.0 1, 28 7.6 2 , 197.4
IV 237.5 172.5 523.4 933.4

Total 1 ,280.3 427.5 2,15 (1.1 3,857.9

1/ Defined in Glossary .
Source: Soi l Consena’ation Service Data.

Water Conservation

Increases in irrigated acreage and shifts in water app lica-
tion will requi re intensification of irrigat ion water management
p r a c t i c e s .  The practices necessary to provide a basis for these
improvements  are projected in t a b l e  286 .

Table 286 - Projected Practices for Irrigated Cropland
Subregion 6

Practice Units 1966 1980 2000 2020

Water Control No. 4 ,337 5 ,380 7,460 9 ,580
Faci l i t i es

Irr igation Conveyance Mi .  749 930 1,290 1 ,660
Facilities

Irri gation Storage No. 3,104 3,850 5,340 6,860
l aci lit ies

Irri gation System , No. -2 ,730 4,085 3,210 2,360
Surface

Irri gation Sys tem , No, 1 ,550 3 ,315 6,540 9,740
Sprinkler

Land Shap ing 1000 Ac-s . 43 53 74 95
Irr i gation Water Mgt. 1000 Acs . 49 180 355 530

Source: Soi l Conservation Service , C-NPRBS Projections
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lii’ 28I I pci’ a ’ ’nl t  i nc-reuse in o~ outer to i rn gate moc’w crop la n d
and t o  I i r n i  sh adel i t o o t t o u l  s up p l y  for  w a t e r — s h o r t  arc-as  w i  11 i tocruase’
on’i —t ’-irnn ~l oj  i v e r i e s  310 r ae ’r cent , ~-j i i  Ic  o n — f a r m  i r l ’ i g o u t  i on  e f f i c i e n c i e s
0~ i 11 irlcl’ t ’oise l ay  10 p e r c e m i t  - c o l t  y — one percent  of t h e -  i rn  ~at  ion
W oi t  i t ’  w i 11 ‘c f rom St r eamf l ow’ , 11 percent from gr ol l n ( 1  o~ outer , and

- I S  pe’ n - c ent  I ron St ca r - u ~~~- - St ructurou I 1nea~ u r e’-o along w i th t t nt ’  1 y
1 i t o c t  I r ’ a -  o u t  oow ’nt  c-an  r e-gl i la t  e st reamf lows and reduce ’  c t o p  damag e
e r o s r o n , s e d i m e ’ n t o u t i o n , and p o l lu t i o n .

Impr eovo - al drainage w il l  h o e  accomp lished F : improved surfoucu
drti u nac~e- to F o e - m i t  f ’:irn t i ng o p e r a t i o n s  e a r l i e r  in the season ; ope n
d r a i n  d i t c i o c ’s to  lower  t he  w a t e r  t a b l e ;  imp roved and a d d i t i o n a l
o u t l e t s : c o n s t r u c t i o n  of sumps and pum p ing  p l a n t s ;  and t i l e  d r a i n s
to  l o w e r  iloc - w a t e r  t a l ’ l e , as w e l l  as to i n t e r c e p t  seepage w o t t e r s
f rom h i gher  l ;,ne l s . \n e s t i m a t e d  60 , 000 acres of e x c e s s i v e l y  w et
an a l ’  le  s o i l s  requi re one or more of t h e - s e  p r a ct i c e s  . Dr a i n age

improvem en t  on ab out  60 percent  of t h i s  a rea  w i l l  a l s o  r e q u i r e  f lood
p r o t e c t  ion  and i r r i g a t i o n  w ;u te ’ r management . Most  ( o f  t h e -  d r a i n a g e -
w i l l  be accomp lished by individua l efforts; it I010 t \ ’  be fle- c e’sSar\’ ,
in some’ areas , fo r owners to group toge the r  to provide communi t y
out l e t s .  ‘[‘a b l e  287 s h i c o w s  d r a i n a g e  pr ac t i c e s  t h o u t  w i l l  he needed
to satisf y t h e’ cropland drainage needs out the projected rate.

Tab I c’ 257 — (:umulat ive Pro te - t ice- s Requ i reel to P r o v i d e  Ne’eeled
l)rainage , Subreg ion 6

Item (ni t 1 966 198(1 2000 2 02 0

Conduits i~ Di tches ‘tiles 1 ,189 1 ,620 2 ,200 2 ,770
Structures Number 73 100 11 (2 ITO

Source: Soi l C on o c e r v a t i o n  Service , C-NPRBS Projec tions .

Pros i on artd Sed imentation

l a r g e r  i r r i g a t e d  acreage- s and requ l rements  for  more in t e l ) -
s iv c  cis c- to i n t c r e ’ o u - c e a g r i c u l t u r a l  pro duct  ion  w i l l  b r i n g  a t t endan t
r cqui  remen ot -c fur installation of adequate conse’rvoit ion prouct ices
to mi n i m i z e  s ed imen t  p roduc t ion  and o-. o u t e - r and ~— i nd e ros ion  p rob lems .
The installat i on of’ these pract ices will reduce the present erod-
ing area o f  1.3 m i l l i o n  acres t o o  about 231 ,000 acres. Practices
required I’or eros i on contro l between l9(a (a and 2(120 are shown on
table 288.
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F o ib l e’ 2 85  — Cum t iI ;uti~’c - O t o y  ¶ o u t ’ S  I C )  ‘ ‘ i t i s i c  F t ’ o o s i o a m o  ( ‘on o t r o l  \ e ’u-ols ,
S u b  rug  o on to

l ’ t ’ o i c t  t e e  I t t  i t  190( 105( 1  20 11 (1  2020

( omosct’\’ o ut o on 0 I’ o ° j ) f l 1~~~ 1 1 ( 0 1 0  acs- . 1 , 12 (0 1 , 2 1(0 l ,7S() 2,160
S~’~ t i - it t

C r 001 0 R ’ s i e l u e -  U se 100( 1 ic ’ s - 1 , , ~ I3  1 ,(aS(( 2 ,11 (0 2 ,500
D i t c h  Bank Se’edin~’ ‘I i  h’s 31 30 h~ ( o i l

- D i v e r s ion s  M i l e ’ s  19 - 1 - 1 ( 0  55( 1 ( ‘ T O
1- i eli1 W i  ndh re ; i k  -

~ M il e -s 4 1 5( 1 ( a 5  SO
I - t ’ ac l c’ o i~ - 1 r - o i l  i t t

‘s tru c t oo r,-s ‘- , oi o oh er SO l U l l  130 150
C o - r i e s e d  h a t e ’ ru~, u v s  1 ( 1 ( 0 1 )  i c - s . 7 0 11 1 1
Pasture’ uric ! hb ou vl an ’iel 1000 ouc s . i l l  1-20 1 5 ( 1  2 2 ( 1

Plan ting
St n i p c - o s o~o t o i  ng 1 0 1 ( 0 )  a c - s .  ( ‘0 O I l  11 (1 130
:~~ o i I o ! o I e  ~1 oo ic -b 1 (010 ic y . 253 290 370 450

Hiurc e’: Soi l ( ‘o f l se ’ r v o i t  ion  S e r v i c e ’  ( . — \ l ° R b - 5  P r o j e c t i o n s

The c m o s  ion  c o t i t  IL ’  1 s m e ; i o - o o r u s  w i l l  be adi  irs te ’d t o  t h e  s lope ,
t o , x t u r e , and structur e of the soil , and on the crops grown. In
C o i p o t l o  i i i  t e  C lou s y II crop land on w h i c h  g r a i n  i s  to  he gi-ow’ n , crop
m o -s i e l u c  usc and m i n i m o i n  t i 1 lag e ’ i t o . - e ’Soce f l t  jul pi ’oie ’t i ce’s. S o i l s  in
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0 a p o u l ’ i  l i t ’ . ( : l o u : c s I I I , p l o i t i t e -  I t o  g r a i n , r e q u i r e  s t r u c t u r a l  and
Ce- ge t  o i l  i ‘ . c -  t f l c ’ o i : - o I i i ’ uS as w e l l  as c u l t u r a l p r a c t i c e s . I l i v e r s  ions
w’at t ’ r w o u y - - - - and st  n i p c r e a p j o i  ng w i l l  t i e  used to  s up p l e m e n t  s t u b b l e
n u b  c - h i t ’., c - I ’ c o(0 r t - ~ i c lu i c ~ i t - - u  , and minimum t i i Iouge . S o i l s  i n
C o u p o u l o  i l i  t v  C lass  I \-

‘ grow l rig grou in r o ’ - j u  I me m o r e  j i l t  ens i Ce’ USC of
t lu- ce same- p roi ct I c t - - c  and oi r o t  at i on program w i t h  g r a s s  or 1 ugei me o -c

~u i  i s  t h a t  o i r -  s u s c o ’ p t  i b le  t o  e m -  i o c o o  f rom the ’  w i n e !  r e- l o i i r c
s i m I 1 ou r io r u c t  I C e - ” .  re- g ot rd 1 e’s’c of o - ; i p o u i  ‘ l i t  ~

- ci ouss - F’ r o o t  c - c t  ion f rom
c i rid c-r io ’. i on  j c  ac ’comp l i s lo e - cl h~’ r o - o l i o c  i ng w i n d  c e - i oci ~

- at tloe-
s u r f a c e  o f ’ th ~- field w i t h  p r o o c t  i c - c s  such ous s t u b b l e  m u l c h i ng , c l od dv
t r  I l o u p e , w i n d  st r i p cropp i n g ,  w i n d  F r e ak s , a n t e !  m i n i m u m  t i  h uge .

l ° l o o d i  rig

~1o 0 r o  - i n t  ens i ce  use of all l and  and w- ou t er res ou r c c :  w I 11
requ i i c ’ :u ,Fd i t i on o t  I f l o o d  prot  c -c t  i on  r n c o u s u r e - s  - ‘I’he mos t c -nit i cal
needs w i l l  F o e- in t i e ’  u rban , i n d u s t r i a l , and i n t en s i v e ly  cropped
ou l o i S .  ‘l’he’ c h a n n e l  c o o i ’k and d i k  i n g  n e c e s s -’Imc’ to p rov ide  t h i s
p r o o t  ccl  i o n  o ur - i ’ show - n i n  t a b l e  289 .

- l i D l e ’  2s9 - t o i m u l a t  i v e  Cro i -o l a n d  F lood P r e v e n t i o n  P r a c t  ices
Sub reg i on 6

Prac t  i ce  1966 1980 2000 2 0 2 ( 0
(M i les)

P t  r~-a n i ’j o ~t nnei
I nnpt’ oo vem -nt 22 0 360 530 700

- t  r u m  ( l i o i n n e l
S tah l i i  z o i t i o n  -1 7 1( ’

-°t  t’ u o i m h o u n ~ Protection 2-2 57 54 70

I i  kes 0 , I c - c e -es  21 31 Ii .  to l l

Sourc ( - : S oi I C o m t s c i ’ v o i t  on Pu r e i c e , C — N P R B S  P r o j e c t  ions .

: — t  u i - a ge  i s  a n o t h e r  o u l t e r n a t i  vu for  f l o o d  t o t  ec t  iof l  - ‘lh is
i ” o - t h o d  i s  b e n e f i c i a l  i n  t h a t  i t  can con t ro l  or r e g u l : u t e  h i gh
i n t i - n ’ c i t v , s h o r t  d ura t i on f loods . I t  a l s o  p r o v i d e ’ s a d d i t i o n a l
m u l t i  p u r p o s e -  h e - n e - f l  t s  for  o t h e r  t y p e --c of w o i t  en uses , such as i rn  —

gout ion , mon i c - i  pal and i n d u s t r i a l  - l c ’vu lopmen t , pol leit ion cont r ol
I ish ound w i l d l i f e  enhancement , and recre o it iomì ou l demands .

(:rop lands require I r e -oi l ment measures i n  re l a t  i i o n to the
i n t e n s i t y  a o l  u se  and pr oduct i t a i t  r equ i  ne ’ment S .  The po ot I i s  opt i ru ins
p r o du c t  I on wi  t h i  a m i n i m u m  of’ soi l amid w o u t  en  loss  -
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Pt ’ ‘~~ r ut s ( c ~ ’t

‘l i e  C o s t s  a o l  imp l e m e n t i n g  o u r -  ‘ - r ’ ~- i t  ion p r o i d  I i o u - s  d isk ~s”t-d
i n  t h e  p t — i ’’. i ou-c -ce - c t  i ‘ an t s are  s c h a ’ , i u  be - el  i n  t a b l e ’  20 ) 1) , b i t e ’  e - o s t  S

o u n’ e’ b ased on c o n s t a n t  1969 e l o llur-c - ‘t he  cost  of t - c b o m o i c o u l t i m e
t ho o t ‘.-. i l i  he’ toe - c - - s ou l’\’ to  c:ir rv  Ott c o n s e - r ’ . ’ o u t  ion pr og i -ams - i t  t l ~
p roj e -ct  ccl r o u t e -  l o , t c ’e- he -en  c’s ’ m a t e d  . -\ ppr c x  i l 0 00 u t  e l v  I t o  p e r c e n t  ‘ o f
t h e  t ‘ ‘ l o u  I do 1 Ia i ’s needed bet  w i - u n  1 ¶ 1 t , t o  and 2 0 2) )  w i l l  be’ f u rn  i shed
from p u b l i c  funds .

l il a Ic  290 — Lst m a t  c-el Cost of C rop l and Cons ’’ r v o u t  I on P r o u c  ‘ i ce-s
Solo rep i ont

I’. u I er I t - , --c on -u I I , - ’ ’ ,
O o , t s o  t ’v o u t  1 oto Drou i flj ~ge ’ o o ’ o o t t ’ o l  ‘ s i r c o l  l o o t  o i l

I , 0 0 0 0 (0 -

1 ¶1( 1 ,— 1 ‘ i 5 ) )

Pri c oi l e  1 ut id s lb5 , 1 St ’ 3 , l l o O  0 ) 1 , S i , l o  3 780 2o-1 ,795
P u b l i c  ~unet s 35 , 22-1 1 , 7( 1 1 5 , 5( 1 0 5 , 051’ 50 ,82 1
I cc i o n i i  Ca 4,870 1 , 0 2 ( 1  1 , 1 3 0 0 0)50 10 ,970

rot ou 1 205 , 280 6 , ( ( 0  101 , 850 I 2 , 7 ( o i ,  52 ( o , 586

10 ) 5 1  — 2 ( 1 2 ( 1
l’ r i c ’ o u t e  b° un ds  338 , - IS O 7 , 700 1(o S , ( o 2 0  5 , 1( 10 519 , 57(0

i’ mr b l i c  Funds (a5 , -h l M 3,300 1(1 ,57(1 17 ,2 10 9( o , 5 0
T ec h n i c al l ’  10 , 990 1 , 0 ) 8 ( 0  

- 
7 , - I S o ’  2 , 020 22 , 2 2 ( 0

l o t a l  4 1 - 1 , 930 12 ,980 185 , t o 2 1 1 27 , 55 ( 0 ( ‘5- 8 , S l a M

2001- 2 ( 120
P r i  v o i t o ’  I°unds 155 ,55 (0 1) 1 , 017 2 ) 1-1 , 930 11 - IS O 08 1 , 707
P u b l i c  I ninds 82 ,890 2 , _ P I S  13 ,050 23 ,Thll L~1 ,O23

b o ’ c b o n i u ; u I I ’  I t o , 1- 2 0 0  2 , 570 9 , 20 (1 2 , 500 ) 1  50 .7 10
‘ o n  a 1 55 2 , (a I l l  h a  ,880 2 0 _  , 2 1 0 0  57 , ‘ 1 (0 S ( (o  , -1 - ! t o

1/ 1 t i e  hides pul l ic :ut od p u )  vate -  c o t s
Source:  S o i l  (Son-cure at ion Se r v i c e - , C— ~-~P !kBS P r oj e c t i o n s .

F or e - st  Land

The demand fo r  t im b e r  p r o d u c t - c  i s  d i  r e c t i  r e l a t e d  t o
sus t  o c k  n e-el vi old o i b oo io ,’ i t v . ‘lii is demand i s e x p e c t e d  t o  i n c  r e o u s e  h
o l i m o s ’  3(1 p er c en t  n t (h e ’  n e x t  50 c - c - o u r s . S i n c e  this Jem and  IS-c m’
t i m b e r  p r o d u c t - c  w i l l  i n c r e a s e  I i o u r v o o s t  n t  i v i t  i e s  anel s i n c e  o t h e r
ousso c  l o t t e d  i l - u- ’. w i l l  i i  ke -w’ u cc- i n c - r e - o u s t - , p 1 o i t uto j rig for s o o t  o ’r shed
o r o t  e e l  ion  t a k e s  on added i m p o r t a n c e -  - ‘ I t t  i s  p l a n n  i mo p mus t c o n s i d e r

h a t  o n l y the- sat ’i ’ ‘ p t  i m u i m  lu st ’ of fore- c t l ands  u n d e r  a l l  i u s a , -c , hu t
a l s o  t h u  p r o d u c t  i on  of c l e - o u n t  w a t e r .  P l a n n i n g  m u s t  m a k e  t h e s e ’
p r a c t  i c - C-- ’ .  a p a r t  of t h e -  i ) r ( I u - n - l v  deve I o o p t o o a - t u t  01’ v c g et  a t  ive and
s t r u c t u i r o i l programs of t b ’  sub r’ t - p i o n .
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t e d  P t , ’t c-ct i o n

t t  i s  a n t i c ip a t e d  t h a t  t h e ’ i n t e n s i t y  of w a t e r s h e d  p r o t e c t i o n
co n d u c t c o l  c u r r e n t l y  w i t h  logg i n g  and road c o n s t r u c t i on , as o u t l i n e -el
i n  t o i l - i c  270 , w i  11 ic-cc ic-rate on the pub) Ii c f o r e- st  l a n d s  . ‘\ l e v e l
at I t ’ ; i ( ~t e’o~ eio i I to t h a t  present 1 v ni -cod on pub I i  c l ands , w u 11 be-
ne ’c-ec-oo urv for the- p riv ate- - uro - i s , especial l y on site s with a hi gh
e ros o on or ‘ce-cl j nnefl t c- i c-I d T oo - tent iou 1 . Table 291 out lines the
i e ’ c i u i r e d  w o it e - r-’.hed p t r o t c-c-t o - - s  p t - on  t i c - u - s  and the untici p ou tc - d total
cost of such mc’o u -c oI r ’s , oi ccumu l a t c ’e, t h r o u g h- u t he  yea r  2 ( 12 ( 1  - I b t e - s e
costs arc bused o n  t h e  as - umpt ion that: (1) on the  p u b l i c  fores t
l imo , )  - , co n t r o ls t h r o u g h t i m b e r  sale and construction contr oucts are’
a d e o 1 i u , i t e  i f  p r o p e r l y  a p p l i e d , and ( 2 )  on t h e  p r i v a t e  fo re s t  lands ,
tb - u i ’  m i n i m u m  nc- qui red w i l l  b c about equa l  t h a t  p r e s e n t l y in  e f f e c t
Ofl I l o u  p ith l i e  1 ounds  -

I i l ’ l e  29 1 - P r o j e c t e d  Costs  for  W o u t e r s h e d  P r o t e c t i o n  P r a c t i c e s ,
Forest  Land . Subreg ion 6

Total 1ota l
Practices Unit Units 1/ Cost 1/

$1 , 000

P U B L I C  FOREST LAN D

l ogg ing D isturbance ircatment Ac. 232 ,200
Harvest Road Treatment ~0/ ~I i . 23 ,200 5
Ot h er Watershed Requirements 3/ Ac . 11 ,687,000 181 ,350

Tota l  Cost l9 - 1 , 1 1 ( o

PRIVA ’ I I  FOREST LAN D

logg ing Disturbance Treatment Ac. 69,800 1 ,745
l l a r c e’st Road  Trea tment  Mi. 7 , 000 1 , 400
Othe r W at a-sshed Requi r ements  Ac.  1 , 812 , 000 39 , 260

l o t a l  Cost 4 2 , 405

TOTAL ALL LANE)

Logg ing Disturbance Treatment Ac. 302 ,000 8,711
bla rv e - st Road Treatment M i , 30,200 7 , 2u0
Other ~sate-rsh e-d Requirement s Ac. 13 ,499 ,000 2~O ,~~iO

l o o t  a l  L o o s t  23 ( a  , 52 1

1/ I o t a l  ( ‘o r  55-year period 1965-2020 . l osts in 1969 doll a rs .
2/  I n c l udes road m a i n t e n a n c e .
3/ Includ e s watershed surveys , plans , firc- protection , special

road re-quir ennoc-nts , and othe r i n i d i r e - c t l y r e la ted  i tems .
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\ t  t h i  i s  r o u t e - , app l i c - o u t  ion  of t he  r e c c i r r e n t  wat  e ’r shed
p r o o t  t - c l  i c o n ’ .  i tl c ’ o u ’ c I i r c ’s w i  11 cost  about ~ 1 , 200 ,000 an -u nu a l ly  on t h e
p u b l i c  f o r e s t  b ind - ;  and shou ld  c-os t $1 , 100 , 000 anne ta  1 l y on t h e
p r i ’ .  ou t e  l a n d s .  ( ‘o n v e ’r t i f l g  the- o i nn iu a l  c - o o c - t s  to  t e o t o u l s  , t h i s  a m o u n t s
to  $259 , 0 1 8 ,000. T h i s  r ep re sen t s  t h e’ c o t  o o l  m a i n t o u i n i n g  the ’
p r o d u c t i v e -  c o n d i t i o n  of the  fores t  w o i t e r s h e d s  u n d er  t h e  p r e s - o u r e -  of
p r o b e - c - t e d  demands .

b% ate - r sh e d  Reh ah i l i t a t l ( r n

‘I ’he t o r i - s t  O t r e - o u s  mos t in  need of r ehab i  I i  t a t  ion cu re t h e
01 rc ’ou s  i n  t o e ’ ‘‘ me et i urn ’’ th o rough ‘‘v e ry  h i gh’’  y i  C I d  c - c i t  egori  co: l i s t e d
in  t a ) o le 2 ( 9 .  ‘l’hese ; u t ’o ’ o u s  a re-  pr e -c e - m u t  I ’ .~ c o n t r i b u t i n g  o e - r  550 ac -r e ’ —
f eet  per  c - e a r ,  T r e a t m e n t  ne ed s and t h e  amoun t t h a t  s h o u l d  be
a c c o m p l i s h e d  d u r i n g  t i m e  pe r iods  1980 , 2000 , and 2020 are l i s t e d
on t a b l e  2 0 ) 2 ,  ‘I’he expec ted sediment reduction accomplished b o y

t h e s e  measur c- ’c i s  l i s t e d  in table 293.

~( 0 ,  2’ I  O r ’s to - - i ~~, o t c r  - 0 , - cl 0 O , - i t , i i a u  i t  C u  t o n  ‘ r o g ~~. o ~~s . f r ’  - t  l and ,
‘- i l -  r a - ~ on i-

- -

-— 
) r ; o t  \ n o ” o c c o t  - -P \am u a a t  0 ° - ~~~‘~~

$1 , 00C) fl , us )) i  $1 0 1 0 0 0 0

( - t i - i  1- 0 ( 0 0

- u n - I  O r a s o t n o a ’n t ‘. r c ’ s  23 0 0 ( 0 ( 0  2 , s,So ~~~, 70U :; , j e - n ‘ m A im s u ’.,
- Cr c -a m Rehah u i t t  0 ( - i t o  M i t e - - - 7 10 -n , -i ,~~ (0 9  3 , 79(, lOS ‘.4

0 - , o u , (  R eh ah i l i t  ‘ I i  on c 0 1  I c - s  2 , 579 _,~~~~~~~~
‘ 0,0, S I L’ ’

‘n u t Cost 0 - - o~ 0 0 0 , ‘.t( -i  1

N O o \ - i  10 1 )i ”ul ( COO - c

( , , ro c l  T c c ’ ,u n ma ’n t  -L r ’-s 3oo ,~ (iU 2 , 1- to o 41 ,000 ~‘., ,‘~~ ‘‘ 52 , 000 n . h - ’
S t rt ’ o uia ’  ‘a . ’I o ; u ) - i  ( i t - u t  1, - t o  TMc i - - s  2~~2 - a -  2 S7 i, 5

i c - o c t  0 o , ’ h , i I - i h i t , O  c o n  ( c r c - s  i c , !  2 ’- :  0~ : o - n
i o t , u O Cos t 2 , ’ oo ( o T~’~T0u

0 0 ) - i ( I  ,\t u , I - ( 50 5

( c o nd a a - _ u t  no , ’n t  L res -
‘ - 500 n , ‘o~, , ~u ou - -1- 14 1 2e, - l i lO 12

t ra- am o - - - O o , u I ’ i  li t u t  ion  ‘I t  ic- s 7 ( C  4 , 680 ( O ( ’O I , 0c-’ 3 I (0 t I
i c c :u , I  Re ’hab I l i t  j t on A c r e— 2 , 7 1 0 ’  _ j , ~~ 

‘.30 1,439 320 15
0 ,O~ t t i , ‘.i l I , 9 3c-  m ’ . , ’ u n

1/ i n  i9tr l t o o l  i c o r s

The o v e r a l l  expected s e d i m e n t  r educ t ion  i s  38 percent , or
-160 acre- feet per y e a r , r e p r e s e n t i n g  t h a t  produced m o s t l y Dv t h e
h i gh and vcrc’ hi gh yield areas.

In addition to the needs for sediment reduction on the
~o r e ’ s e ’ n u t 1 v  eroding forest l and , nonrecurrent work will be required
on any f u t u r e  extensive or large forest burn s and lands directly
relate-d to future soiter storage pro i c-cts. These sediment sources
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w i  11 he t t - . u t  e-d when needed - I h e  r e - f o o t e ’ , t h i ( -  35 pe r u e - n u t  0cc- r a i l
se ’ c l i m e ’n t t o - d i o u t  i c o n  o s  t h ~;ut ;uoou c o u nt po s si ho b e - should no rn-os sou t’ u e
0cc -t i  r tho roug h-u u o i l  o u s t  rop h i c- re- or  ‘ h o e r  nat to  r o t  I e l i  c- - i- te r

l ab I c  20 ) 3  - I X~ - e’C t  e 2 A n n u a l  Se d imen t  R~ duc  t c o n
b o re- s t  Lund R e h a b i l i t a t i o n , Subre g ion 6

- - 

I o t , i l  ~~‘ e) o m e - t o t
( ‘ r u s e - r o t  A c re s Se-el . Y i e l d  Ac re’ s , R e d u c t i o n
Y i e l d s  ( 1  , 001 0 ) A ,  - - ft / y r .  ‘I’rea t e - d  A c ,  - f t / y r .

\ e r y  low 11 , 02 5 . 9  343 --  - -

Low 2 , 0 4 0 . 2  3 19 --  - -

~k- di  urn 16 . (~ S — — — —

Hi gh 325.1  2 5 4  317 , 000 198.0
V e ry h i g h 1 2 9 . 3  

- 
3U3 129 , 000 2~ o 2 . a

13 , 537 .1  1 , 2 2 ( a  400 , 0

I ~‘t o i l  r e -duc t  ion , J o e - r u e - n t  3s

1 ,-p P o u t  ot t’ronni t oh le- 2(o!--
~~ ,

- ~ ‘ , i t , i  f rom t , o l ’ l e  2’J 2 .  ‘l ies t rc o u t e d  c- - n o Se rtuel to acre-s.

I - ‘~~~~~ - ~~~~~~ 
,

, .

~ ~~~~~~~~~~- -:. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— ~~~~~~ -~~~~~~ 
,‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

--~~~ ——~~~ —-‘ .-~~~~~~~~~~ ~~~~~~~~~~~~~~~~ •1 -
- ‘~

p_1 — ,~

I, ~~~~~~~~~~~~~

*

— 
,_ , i-i l ,‘ -- , L  -~ - 0 ”  - / - - t,’ C l - : o , ‘- a t’- - r,’~~’ -

- r.’ ~~5

-100



~‘ .i t c’ n’ Ii ci d 1 rnp rovc -men t

I l i e ’  I’ ro ’ e e l  ed I 0 , i t  e r y i e l d  i m p r o v e m e n t  p r o g r am s  needed and
he to’ o o o c c o o t  t bout sh o u  Ic1 he ac-c002p 1 i s l i t - e l  b y t ime p e r i o d s  198,0 , 21)00

and 202 0 o u r c ’ l i s t e d  i n  t a b l e -  2 o ) - I  - I ’ i t t o b u ’ n ’  b o o u T ’ ~’ c’’c t  on t h u  privat e-
f ’i i r e s t  l and s is ad j usted p r i n c i p a l l y to meet p roduct ion  require-
r a t i O s .  There fore , n e - i t h u e r  w a t e r  y i e l d  imp rovement  p r a c t i c e s  nor

b o o - n ( ’ t ’j t o u r e -  c - s t  i mat eel , oi l  thoug ht some- b e n e f i t  does occur .

a- ‘‘‘ i I y u ’ j u ’ u - c d  i~, u ?  - r ‘t i  0 - 0  0 1  i - t o t  0 - a c o t  t o ’ ’ ’ — ( ‘ o t i ,  i i ,  0 i r a - - — t  i and ,
‘~ o t ) - 1 ’  , O I L  0 ,

0 L~~ ’ 
- — - — —— :0 0 0 0 ) 0 0  ‘0

a u 0 C c o  t (rio o t to  — 

~~~ “—, a
- - -  

‘ 0  ~~o o ( , 00

‘ ‘ “ o r  ‘‘ oa ~~’ ’ ’ c -  - , a aI -~-’~ ( c l i- , ,  i i  , o ’ O O O  S I -  1 : 0 - i c  t:o ,’ 22 , 0 0 ( 0 0 0  o~ , - O L
‘ 0 0  u. - 0 I ‘‘ ~ - ° c ’ ’ ’  O O T  ~‘ 0 ( 0 ’ S  0) 0 ) , 0 0 0 0 0  ‘ I ‘a U  0 , ‘ b O o  0 ”  ‘o ,

-‘ - -  - o r ’  - u - ( - r _ _ ‘. rc—s 2 , 0 0 0 0 0  - O ’ i  2 ’ , u 0 1 0  ‘ t o  : , so ’ . o
- - t I - ‘ c - t  - - 

- 0 0 0

I i t o  ~I, ’ 0 cOo I i . e  - 
—

i l o c ,  ( a - T~~~~o, c,s - r o c ’ ( ’ r — o a , t t  t i o d  r i p o t r t J t t  cc- . - ‘ , o t  0 U s o f c’O’ a i o t -

0/ ‘ i ,  , 0 o r  i i ,  rung l o — - o a o g  - ‘ a  r u n o t i ’ - a o: ‘ - !  t r y  r o - , 0 o . c r ~’ a - , ro o t  f o r  a r r c a : - o 0  l O f l  ~t
-0  h o  ro~~ a ’ , , y  ~~0 - u -  — i c o n s ’ -

‘l’otal Program Costs

In  sum mary , the t o t a l  cost of fo rest wo u te r shed  p r o t e c t i o n
and land treatment programs through thie year 2020 may be expressed
as f o l l o w s :

( ‘o st s
$ 1 , ( 0 1)0

Watershed Protect ion $ 2 8 0 )  , 918
Wa tc- rsh ec l Rehab i 1 i tout  ion -1-1 ,(o -I l
W: ute - r Y i e l d  Im prove ment  2- 1 , 3- 1- 1

$355 , 903

~~~~~~and

M c - o l o - i t r ( : ’ c  oond Practices for W a t c o r s h o e c l  l’ rot e-ct  ion

V o o u t e rshed p r z u c t i c e s  to  s a t i s f y  f u t u re n~~ ds fo r r an g e l a n d
w o t t ” r ’~hed p r o t e c t i o n , r e h a b i l i t a t i o n , amid improvem e-nt  i n  Sub reg ion
( o  arc l i s t e d  in t ab les  295 , 29o , 297 . Most of these measures
wh 1 cli improve  wa te r she d  conditIon s also have o t h e r  m ou n o l gemen t
o b j e c t i v e s  or purposes .
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Cover improvement and soi l stabil ization practices should
cover a t o t a l  of 1.5 m i l l i o n  acres betwe en 1966 and 2020. Some
w i l l  he r e c u r r i n g  e f f o r t s , and a c o m b i n a t i o n  of p r a c t i c e s  w i l l  be
app l i e d  on c e r t a i n  range areas . An e s t ima t ed  70 percent of the
232 , 000 ac r e s  of g rass  and shrub s e e d i n g  and 678,000 acres of brush
control will he fo r  w a t e r s h e d  impr ovemen t . O the r  si g n i f i c a n t  so i l
stabilizin g requirements include 157 ,000 acres of contouring , some
75 mi l e’s of hank c t : t l o i  lizing along streams or reservoirs , and
w ater spreading on 350 acres .

Addi tion al s-; t t a- r sbo ec l and soil suu’e- c’y s mus t be made to
provide guidance for more comprehensive watershed management.
Less than 1.0 million acres of rangeland are covered by soi l survey0- ,
and a t o t a l  of about 2 . 7  m i l l i o n  acre ’s shou ld  he mapped by 2020 ,
i n c l u d i n g  o n t c - t i o i v e  up d a t i n g  of p r ev ious  surveys. Watershed p lans
now cover an e s t i m a t e d  2 .1 million acre-s of range l and ; by 2020 ,
th u s  should he incre ased ~o 2.4 million acre-s including appropriate
oud I u o~t n ;e ’n ots and revisions of existin g p l ans .

Of maj or i mpor ta n ce in t he  next 50 years is the continual
de ve lopment  of grazing managemen t systems to increase - range graz-
i n g  c a p a c i t Y  w h i l e  providing adequa te ’  cover for soi l s t a b i l i ty  and
i~o i t o - r s h e d  j ’ n c ~t o - e ’t ion . Better livestock distribution and protection
u t  ara -ou s having particular wildlife values will require construction

-1 ( 0 ( 1



of ’ o t ( o c o i t t  0-0 , 100 m i l es of ’ lj~~v ’toe’k f e - uocc  and de ’vc- l ’’p o’ ocrot o o f  au
;tddi t i on oil - ,oOO l i o ’ e-o o t ock and game- w o t t o - r  f ’ac i  1 i t j c S .

( ‘wit  ro 1 of r an g i -  f ’i  i t - s  I s o - o  - -- c l o t  I a 1 10 prot  i- c l  i 00 Of the
t o n ’:uo ~c’ c o o p owe1 o~o i t cr c h c ’ o ( cover and spec o i l  t ’ i re - r o - - . ‘ - t o ?  i on
me 0 5 1 1 1 - S’S 0 - o i l  be requ i  ie-d on ~~3 , 0 o ) 0 :Ic r c - - , i n C l o I I ] I  o p  o - ~~ t roi f i re
pa - ro I , f i  re h i’c-ak s 

* 
dc -c e  1 Oj)me’ii t of ’ f o e  i i i  t i C ’S I o o i  0- :u t i - I ’ Sl i f l i S I v

t o  I ’ I i  ci ’ C ‘ ‘ t o t  ro l  , and spec i  f ’ i c i o o c o i s u o ’o. ’0 - t o o  [o r c s cr ’ c’ I i  t t  er oil t I c
s i i  t o  pr e-c ’e ’n t  s i l t a t i o n  and con? ott o n at  i o n  of c~ i t  Cr f r o m  - o i r o o c d

r c ot s  , A b ou t  750 m i l e s  of ’ c x  t S t  I ng r o u t u g e -  roads , 2~ 0 m i l e - s of ne-os’
ru a oio’ o , and 40 mi I es of ’ abandoned roads w 1 11  t O o  ‘cc i  d i ?  c cc ou n d
c u l v e t - t s  to  c o o t t i  i - u i  runoff’ an d other pr oic t le’eS to s t,t I - o  u i :c ’ O s : i t c r -
shed soils - Some ~0 m i l e s  ‘‘1 w o i t e r w a s i n  t h e- su bs re g  i on  ne-ed
s t r eam c l e a r a n c e , and poi lu t  i on  al ’ t t e -m e n t  work -Poooo le l b c
accomp i i shied a l o n g  a p p r o x i m o x t c  i~’ 500 ml ic -s  of St r c ’oooo i c  h a y  2 ( 0 2 0 0  -

\L-cussarv water control s t r u c t u r e s  o ap t Is c~~’ u ~ 190(o and 20 ’~0
inc le ude -  about 1 , 800 pond s and s~~a 11 re-cc  r ’voi rs w i t  }o a t o t  i i

s to rage  c a p a c i t Y  of some l ,~~0 ()  ;ic i ’e- f e et  
* ~~a S detention or

e l i v c r — i o n  doom s , 1 ,100 ch eck dams , and abou t 8 m i i i’s of d l k c 5 .
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ros ion  and s - d i o s - o o  t 01 i e id I ilij) r ov c m e -n t

R , u o o o c  ou r e a s  i n  t h e  V e r y  i l i gh , h i g h , ’ and ~1c,dium
I s e d i m e n t

i c - i d  c , t t o ’ c , orics (table 2 73)  i . e p r e , c t o t  about  18 percen t of the
tot al range-land , b o u t  a nn it a  I lv  c o n t r i b u t e ’  ah ) oUt 1 ,63() acre— feet of
s e - d i m e - n t  at’  ~~~~ jo eI’cent of the total sediment load . Eros i on and
oso tt y r thu al it control p r a c t i c e s , shown on tab ic- s 295 , 29 (o , and 29 ’ ,
w i l l  bc c o o t l c c ’tot rate-d prilnari ly on these areas . Re di stri b o, it ion of
gr~i z i tl : usc- and improved vegetative cover should re -cu lt in reduc-

i o ; ’t o o f ap p r o x i m a te i v  54 percen t of th e annua l s e d i m e n t  y i e l d  f rom
2 , 1 -  1 ac r~ - b et in 1966 to 981 acre- feet by 202 0 ( t a b l e  298)

‘i a h l e  295 - S e d i m e n t  Yield Projections from Range-land , Subreg ion ( o

S e - d i n e - t o t  ~ i e l d  1/
C u t  e’~~or’ i 

- 
1966 1980 2000 2020

Ran~eland Acreage
(1 ,000 Acres)

\ e r v  Low 3 , 205.0  3 , 313.7  3 , 5 7 0 . 7  3 , 8 3 1 . 1
Low 951.0 705.9 497.1 240 , 1

~‘k ’ dj um  2€o O .5 201.3 3-it ) .4 404.1
Hi gh 43~i , 4  36 8.0 20 8 .0  17 2 , 3
V e r y  Hi gh 186 .9  139.0 68.0 - -

Tota l  5 , 041 .8  4 , 878 . -I 4 ,7 ( 2 . . 2  4 , 0 4 7 , ’

P er c c - n t  Change -
f rom l9 (aa .0 -3.4 -5.6 -7 .8

Annua l Sediment  l i e - i d
( A c r e — F e e t )

“. er v  l o w  301 31 1 33(a 359
l a w 2 2 3  l~~9 110 57

Medium 142 I S O  10 1 2 2 1
I h i gh 685 575 419 2 69
~ c r y  N i g h 803 508 2 9 2  - -

Tota l  2 , 154 1 , 8 2 2  1 , 354 OOt r

Pe rcen t  C h a n g e
f rom l O w  .0 - 15 . 4  - 3 7 . 1  -57 . 9

u’y i , o a os t i t  r o u g h Ve ry I I I  gb cot t c-gun c’s t o - j o  i- es c ut  g e n e - r a i l  :ed
r a r t g r -  - t  rc,us ~n wh j cli annual se-d jm eiot yield per square mile
averages . 0 r , . 1 5  

* 
.35 , 1 .00 , and 2.75 acre- - fea t r e - sh aL t ivel v .
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fo~ t i r o u t  ed  f u t u r e  range 1 1110 0 o o v e - 0 0 1 e ’ i o t  , g i v e n  on t a b le  299 
*

s i  I I r e s u l t  part I Iro n; a c c o mp l i s h m e n t  of os’ o u t e r c b o c d  1-troteet ion
taoeo a s o l r e - s  , shown in  t o d ’ l e s  ~~‘ O 5 , 296, and 297, and p a r t  lv t ’rom o t h e r
r o u t o g e  1 ’ o u t o ; i p - o ’ o o - o o  t p i o u c  t i ce- c f o r  improved  t o  ro io e’ p roduc t  i on . In
l O o ~o , o n ly  25 pe rcen t  of t h o c ’  r a n g e - l a n d  was in  good o - a t o g e -  condi t ion .
l~i t i i  s chedu led  i m p r o v e o o o e - n t s , good c o n d i t i o n  rout ogeo w i l l  he i n c r ea se d
t o  t o - i  pc- rc c-n t  by 2 02 0 , or f r om 1. 3 m i l l i o n  ac t - co to  3 .2  m i l l i o n
acre s. Po or condi t ion range wit i cli in lOwo I t c c 0 0 1 0 0 t  ed for 3-1 percent
of the -  t o t a l  land w i l l  be de -c r e -o t s e e l  to 1-1 percent  i-tv 2 ( ° 20  ( f r o m
1 .7 million acu’e-s to 700 , 00(t a c r e ’s)  - ‘the 19( 0 g r o u : i n g  c a p a c i t y  of
820 , 000 an I t oo t ! u n i t  month- ;  i s  e x i o c e t c o et t o o  rise boy 50 percent  to
1. 2  m i l l i o n  a n i m a l  unit m ont lo’ . iii 2020.

I y en  wi  t h u t h l  i s  i mp r o v e m e n t  i n  range o ’ o o n o h  i t  ion and g r a z i n g
cotpac u ty  , range t o  r a p t -  p r o d u c t  i o u t  is I I I  on ic ‘ i o , - t  about 8 .5 pe I ’ceu i t
of the  ant  i c i p ;u t ( - d  d e m and f’or ii cc-ootocl p l’oeluct ion in 5otb rec~i on 6
by 2 020 e-ompa r(-d t o 12 . 9 pe i - ce - li t in I 0(~0
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Broad inves tment cost estimates (based on 1969 dollars )
t n -  shown on table 300 for future watershed pro te ct i on  and

r e-lu otb i i t  t a t  i on  of range-land. Cove- i’ i mp r o v e m e n t  and s o i l  - t ab  i i i  :a—
t ion p r ac t  i ce-s os-i ll c o c  t $6 .  2 m i l l  , on fac t s - c-e n 1966 and 2 1) 2 0  

* 
or 38

pe rc o’n t of the total rangeland i s ; t t  cinc hed program . \ b o o u t  $ ( a  - t o m i l l  ion
or - 1 ) )  pe rcent  i s  needed fo r  os-aters h ed o r i e n t e d  l a n d  managemen t
c-ffort s, and water contro l structures require $3. ci m i l l i o n  or 22
perc ent of total costs - Based on thu c- present ratio of rott oge land
o w n e r s h ip ,  f u t u r e  dol l o u r  t o e ’e ’ds f o r  s o t t  e r sh u e d  purposes os - i 11 he about
equ a l l y  d i v i d e d  be tween  p u b l i c  and p r i v a t e  lands .
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I l t b o o - r  l a n d  is pro~ ected to  i n c re a s e  over 167 , 000 o i cr e -c  hn-
the year 2020. The- increase W i l l  he for  home and indu s tri o i l sjtc- s ,
roads , re-c i’s -out ion  are -ou s , and woo l  c- I’ . The area of ba r r en  land i s
-x p t ’ c t e d t o  r e m a i n  about the-  same . Eros ion  is a major prob l em

du r i ng t h e  t i m e  of ’ t r a n s i t i o n  from crop land , f or e ’s t  la n d , or rang e--
land to more itens ive use.

Advanced p l anning will he necessot rv to alleviate problems
caused  b y u r b a n  e x p o u n s  i or ! and development. \lmos t I , 8(1(1 a c r e - c  oof
o i n b o ; u n  area are ’ s oil iect to flooding and some ar a . - ou s b ;u ~’ o’ p r o b l e m s
o s t t h l  e r o s i o n , d ra inage - , and s e d i m e n t a t i o n . ‘l ’here are o t h e r  p rob-
lems to  h o e  r e - s o o l v e - d , such as o c o t tc - r s up p l y  and sewage  d i s p o s a l  in
urban and i ndust ri o i l ;ure- :u ° * 

e ros ion and sceh i men ta t  ion on roads
and 0 - ro d- ion , drainag e , and sedim ,-i u t oi t ion in recreat ional are-as .

I lood pr otect ion f o r  other l and wh i ch is presently flooded
can l o u -  gr u- ; u tl y enhanced l iv  f lood d en t cn t i on  re’s crv o i  rs , h a n’  e n l a r g e -e l
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or  I t i l p t ’ , o v o ’ o h  e’ l i o t i u i i e ’ l s  , o u i o e l b o y  c I t  c--’, otlie l Ie-c ’ ea- s - l and t r e ’o u t m e n t
n e t - i t  T’ o ’’~ on te l j  o t c e i l t  e’ i- o i l - t i owe1 , b o o  i’ c ’’;t 1 ou iud 

* oun d r an g e - I  otnel ot r e  o i l  so
c’S iSe - i l t  i o u l -

~- o i  I scot’ve vs and in t e ’r p r e t i v e ’  a n a l n ’s i s  o O (  t f o t -  s l t rc ’ evs w i l l
p r o v i d e ’  a h o t s  i s  f o r  - ; : t f o ’  exp ans i con of ot her land . So i l s  s t u d i  c-s
e t a  it’t d i c a t  e t h e -  h o u z a r d s  of l and  use fo r  c e r t a i n  d e v e l o p m e n t s  and
m e a s o t r e s  ; t e ’ c o - c c o t r v  t o  ov e r c o m e  t F o o . ’ s o -  prob Ic o n s -

‘ t c h o o ’o o - i t t  t s b o  i e ’b l  couuses d amage to urban ; o r ’ e o t s  , roads , and
i t  h o e - i -  d e v e l o a o i o o ’ o i t s  , ge- t oe- roi l lv orig inate on ad i o ie - c-nt cropland ,
t o o r e ’ S t  l and , and range land. Treatment oo f these lands ous d i scu s se - eh
i n  t h e  r~~sp o ’ c t  j ye s c - c t  j olts s v e r y  i m p o r t a n t  to t h e pro tec t ion of
ot h e r l a n d s fro n o s e - d i n e - n t  d a m a g e - s .  I t is , th erefore-, ev iden t t h a t
m ann - of the- st ruct ures otnd land o ’ 0 0 1 t 0 0 1 1 a e 0 0 0 e t o t  measures  ne -cc ’s S ;u r v  t o
p r o v t d e  w o t t o ,’t’she el protect ion and im prov e -m e - n t  of o the r  land h a v e
b c-en i n c l uded and cos t o ’d  e l s ewhe re i n  t h i s  appendix  and in
Appendice s VI I , Flood (‘oii tro l ; IX , i rr i gation ; XI , ~-t uni ci p al  and
I ne lust r i o t  1 t%a t er Suipp Iv  ; and X I I  , ~ oute ’ r Q u a l i ty  and  P o l l  oi t  i o n

o c o n t  t ’o I -
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S Ii B R L 1; 1 0 N 7
‘1 I I i (~ 0 i. I I  M B I

h ° R F S L N ” h~~~~h ,-\TtJS

~ o i i - r e -g i o n  7 , the- sl id  C o l o o n l o i ; t , c o n t a i n s  18 , 9 - 2 7 , 800 ;uc re s ,
o c c o o p v  c ng otb ’o ut  11 pt - i- c e -n t  oO ’ tl ;~- reg ion - This includes a l and
o u re - o t it ’ IS , $ m i l l i o n  a c r e - s  and almost 126 ,000 acres of l a r g e  sa t e r
bodie s , . -\bou t 58 pc -re t-t ot of the ’  l and  otreot is p rivatel y owned .

- ‘li t- it alo ince is 1 - : ol a l i c . ‘co .’; uo’ lv ( o I l  p e rcen t  of this is in national
t J r€ - s t  S t  it  I t S  -

(° re - c i p i t  it  i c - t n  ‘ a r i e s  cons ide’ r o t ) ’  Iv over the sub reg ion . Ne-ar
the vono t lo i -of t o e - Um,ut ii loi River 

* the’ ay e- l ’;tgc’ annua l preci p i ta t ion
is onl y 7 inches , while ti some locations along t h e (ascaele Mountains

~rcst to the ts’ e’st a n n u a l  p re ;ci p i t ;ut ion e x c e e d s  15)1 inches . Snow f a l l
co n stit oo t a.’- , n o t  o f  i ! o o -  p r e c ip i t o t t i o n  at h i gher  e l e v a t i o n s  lout i s
i r r e g u l a r  at lower  elevations , A lthoug h mos t of the i ’ r e c i p i t o i t i o n
occurs in the i s i n t e r , t h e  sub reg ion  e - x p - t  I c - t o c e - ~ in tense summer - -

c o n - ; o - c t  ion storm s, some of w h i c h  h a v e  b o o .- - o o  o ’ x t  t e n s -  l v  dam ag i n g .

\ ‘ :o - r ; o p e  d i s c h , o r g e ’  of st r am s or i g i n o i t  i ng i n  t h e  sub reg ion
ou ln o u n t s  t o -  1 1 0 , 0  m i l l i o n  a c r e — f e e t  a n n i t a l l v .  0\bout  8.5 m i l l i o n
a c r e ’ - fe ’ct  (85 p e r c e n t )  f l o w  f rom f e o r e - s t  at-cots , tbo e r e m a i n i n g  1 .5
m i l l i o n  o ic r e —  1’~ e ’t f rom ri o r a and r o i t o g e -  l and  ( Li gure  22 ) -

Hi gh e s t  s e d i m e n t  y i e l d s  are from the crop l a n d  a reas , p a r t i c —
u bo rI c t oe - [‘a l o u s c -  c l I n t  rv i n  t h e  n o r t f o o ’ o t ’ : t corner  of t h u e  subreg ion .
t~eo ur lv TO perc c-n t  of the t o t a l  v i e - I d  i s  produced fr -om t h i s  use.
I e-oo ,p oroii-v h i g h y ields sometimes result f t - - o n  logg i n g ,  gra:  i rig * 

o ond
o t h e r  l and  oo ses  table 301 and f i g m o n ’  - 1 - 2 ) .

- [ oil I~ - 50 ) 1  — ( a f l e ’  rot I i  :e-eh S ed i m e n t  Y i t - I d  l iv  C ove ’ r and l ane! Use
Sub reg ion 7

Coi v o ’  r and \c res Se- el i  r o t - mi t I Ic! d
L t i o ~l I cc ’ 1 ,_000 b’ e- rce ’tot Ac — f t . - °

~~ e-oi i -  P e r c e n t

O ro)p lafld 3 , 570 , 10 19 - 1 , 1-1 . (‘8
Forest  1,and 8 , 528 .3 - 2 - 2  509 8
R a n g e - l and o , 3 5g . 1 3-1 1 , 2 5 2  21

t ho r Land 56 5.2  3 172 3

‘ h o O a l  18 , 8 2 2 . 2  100 6,078 100

S o c o o r c o ’ ~ l u - r i  vo ’d front figures 43 and - 2 - 2  , t o o d  \ pp e n o h i x  IV -

2 1 7
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Crop lan d

The suoreg ion has over 9 ,000 farm uni ts w i t h  almos t 3.6
million acres of cropland. There is a wide variout ion in growing
seasons which range from less than 80 do u ys  for  crop lan d on
hi gher benches to over 210 days on h o t t o mla n d s  near the Columbia
River. Types of c rops g rown in t h i s  area are shown in table 302.

Table  302 - Types of Crops , Subregion 7, 1966
——  

Hay ~ Smal l  Gra in  ~ Row Crop land
St a t e ’  Pas tu re  Grain Peas Orchard Othe r  Are-a 

1000 ,-\cres 

Dry Cropland

Oregon 136 .7 1 ,557 .5 180.8 - -  0.5 - - 1 , 875 .5
W a s h i n g t o n  57. 4 1 , 0 8 u . 7  19.5 -- 6 . 1  - - 1 , 169.7

Iota! 194.1 2 , 6 - 14 .2  200 .3  - -  6 . 6 - - 3 , 0 4 5 , 2

1r r igat e -d~~~~~~~~~~

uregon 333 .9 18.1 -- 31.7 31.1 8.1 444 .9
!~a sh i n g t o r o  58. 2 9 .9  -- 10.-S 2 .1 — -  80.5

‘l’o t a l  414 . 1 2 8 . 0  - - 42 1 1  33 .2  8 .1  3 2 5 . 4

To ’ o u l
Crop l- i nd 608 . 2 2 ,672,2 200.3  - 2 2 . 0  39.8 8.1 3 ,570.6

Source : Appendix IV , Land and Mineral Pe~ources

Envi ronmenta l  factors a ssoc ia ted  w i t h  e l e v a t i o n , c l i mate
and wate r  avai l a b i l i t y  have i n f l u e n c e d  the  d i s t r i b u t i o n  of crop
types in v a r i o u s  areas of t he  subregion . The upper wat e’rshed
and some hottomlands grow h a y  and pas tu re  to supp lemen t range--
lan d p roduc t ion .

The Columbia Basin , with a growing season from 160 t ’
1~

I) da ys , is an area p.bout -10 miles north and south  e x t e n d i n g
from F’endleton westwourd to The Dalles. Major crops are wheat
and barley under a grain-fallow cropping system , Hay and
pasture crops along creek and rive r bottoms are irri gated.

Pears and appl es are  grown in the Hood River Valley;
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whi 10 ’ cht-rri es , peaches ~itt d ap r i co t s are r a i s e d  nea r The’ Dalle-s.
-\Iso produced are berries , p r e d o m i n a t e l y  s t r a w b e r r i e s , omd s ome
s - n a i l  g u - a i n s .  h a y  and pasture , u s u a l l y  fo und on the  b o t t o m l a n d s ,
is mos tly irrigated.

The Mil ton-F re-ewoiter , h ie rmiston , and Wa l l a  W a l l a  areas
c ros ou number of crops ; these include wheat , m e l l o n s , pe ous ,
p t - ache s  

* app les , pears , prunes * 
tomatoes , swee t  corn , and

asparagus . On the foothills of the- Blue Mountains eas t of
Pendle ton and Wa lla (co oll ou where preci p i tat ion is ab ove  16 i n c h e s ,
green pt - ots , in rotation with wheat , are ’ grown . The- W h i t e  Salmon-
Kl icki tat are ot has some i rri gated hay and pas t u r e  a lon g st re- am
h~’t t ons , bu t  the  major  hay  and p as tu re  p r o d u c i n g  are as are non -
i r r i gated in a preci pi tat ion range above 20 inches . There are
app roximatel y 6,500 acres of nonirrigated orchards and approx-
ima telv 200 acres of i rri ga ted orchards in this area.

Io oiter Conservation

Problems in water conservation result from the sea.oonal
d i s t r i b u t i o n  of prec i p i t a t  ion and the variation in annual
amou n t s .  In most areas , where spring runoff is not stored
in reservoirs , s t ream fiows are d r a s t i c a l l y reduced befo re the
growin g  season is over. Considerable work has been done b y
landowners to overcome these problems . ‘I’his includes con-
- t r u c t i o n  of storage facilities , water contro l and conveyance
fac i l i t i e s , i r r i ga t io n sys t e ’o n o i , an d i r r i ga t io n wa t e r  manage-
mnent ( t a b l e  303).

Table 303 - Water Conservation Practices Ap p l i e d
on Crop l and , Subreg ion 7, 19i6

t ract ice  U n i t  l O r e ~~ on W a s h i n g t o n  Iot o i T

(cater Control Faci li t it- S N o .  21 , 298 1 ,92 1  23 , 21 0
(cater storage F a c i l i t i e s  N o .  2 ,500 509 3 ,01)9
I rri g a t i o n Wate r  Convey- ‘l i 1e ~s 3 , 483 l , uOO 5 ,083

an ce F a c i l i t i e s
I r r i ga t ion  System , Surface- No. 535 1 ,45 3 l ,9S~

and Su h s u r f o u ce
I rr i g a t i o n  Sys tem , Sp r i n k l e - r N o .  933 873 1 ,8(16
l.an d Sh ap i n g  1000 Acs.  6 2 . 2  - 1 1 . -I 103 .6
I rri gation Water Man agement 1000 ,-\c s . 43 . 7 68.9 112 .6

Source : USDA , Soil Cu t is-r ~vo ot on S erv i c e  l ) n t ; u

There are a number of dryland erosi on control practices
installed that also conserve s c t e r ;  these include s t r i pcropp i n g ,
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stubble mu l ching, di ’. c - u- -ion te- ri’ace- s o u m ’u d subsoi l i n g .  Contour
si r i p cr - - p h ’  i n g  i s  generall y fo und on s lope s f rom 5 t o  I S  pe r-
c~’nt cod cons i -~~~ s ot a St ri p - 1  sco :u l I g r a i m i  and .i s t r i p of
t~ 1 ~~~~ ‘l ’hi s p r o o ’ c ’ i J ’ - ~ a l t c r m l  i t t ’ s t r i p s  unde r ve g e t a t i v e ’
cover , r e d u c i n g  or  p r e -v~- r ~ l u g  e ros ion  am i d a l l o w i n g  more
S a t e r t o  e’n t o - r  t t . s o i l .
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St iHole is uSu , I lv Ic- i t  s ’ u i t i  ng t o  i- oup h w i t  er , and
weeds a u - c - co m i t  r o l l e d  ft r - o . g h t j  I l u go I I ’  fo I l o w i n g  summe r .
Se -ed io g is doi~ - in the f u l l .  ‘, io , ‘ allow ,ui -e ,us p r o v i d e  a
si r i p w i t h o u t  g r o w i n g  v e g - - t u l i on fos a full y e - a r , t h e  n o i — t u r e
cont ‘ - r ot ot the - S o il Ho I i’- u p  I U f i e l d  c u J o , u c j t v .  When r a i n
occu rs w i t h  ~oi ls at fie ld e’ u p ; u c i t v  , mois ture - is l o s t  t h i  roug h
d i - t - j o  pe- m’ o - o o l ; u t  ion , by li t  em - ol n- , o ’ , c t ’ s - n t  or su i t ace flunotf.

~~ U, ’ I ) l ( -  mu lching is I ’c r i m n a r (  l v  oi m t eros i on c o n t r o l  p r a c —
t ice . ITo -  -ever , St raw r e duc c,-c p u d d l i n g  on t h e  soi 1 s u r f a c e
d u r i n g  I~~,~n s t o rm s , s l o w s  t-’e l u c i t i e - ~c of s I u r f u c t ’ f l o w s  and



re duces w i n d  v e l o c i t i e s  on t h e  s u r f a c e - . In a d d i t i o n , ther e i s  a
i’e j u i c t  ion in  moi s tu re  loss t h rough e v - u p u r l t  i on .

D i v e r s i o n  t e r races  are- constructed to reduce the’ l e n g t h
‘t ’ s lo pe and re duce  e u-os ion . S ince  the it- n gth of slope is less ,
runoff consists mos t lv of ’ sheet typ e’ f l o w  and more w a t e r  i n f il -
t r , o t - ’ - ~ the ’  s o i l .

Of the  325 , 400 ac re - s  of i r r i ga ted  crop land , s t r e amfi ow
:o r o v i d o - s  w a t e r  for  341 , 600 ac re -s . Since most s t r e am f io w  i s
de- r ived  from snowme lt , streams have ’ mo re’ t han  ample f l o w  e a r ly ,
t ou t  the supp l y d w i n d l e s  d u r i n g  the i r r i g a t i o n  seas on . About 46
p e r c e n t  of the ’ acre a ge i r r i g a t e d  is  short  of wr i t e r .  W a t e r
avai l a b i l i t y  and i r r i ga t ion  use are- shown in table 304.

( a b l e  304 - Water  \ v o u i l a h i l i t v  and Ir r i gat ion
Use , S uh r c g i ~ on 7, 1966 1/

I t e m  Oregon W a s h i n g t o n  ~ot~ u I  P e r c e n t  
1000 ,\c r e s - - - - - - -  - - 

h a t e r  S OU I ’ C e

— t r e a m f l o w  278.7 62.9 341.6 65
Gr o u n c h -a t er  2 8 . 8  13 . 6  4 2 . 4 8
Re se-i-~

- oi r Storage 137,4 4.0 141. 4 27
‘ l o t r u l 444 .9 80.5 523.-) 100

-\rea w i t h  A ele- quat  e 2 2 0 ,  (‘ 52 .9 2 S 2  .5 54
Supply

,-\ r e ’ou w i t h  I n a d e q u a t e  2 1 5 . 3  2 7 . 1’ 2 4 2 . 9  46
Supply

tiethod of App lication
Sprink l er SI .! -~2.8 123.9 24
Floodin g 3 t i3 .S  37.7 401.5 Th

~~~i~~ e i ~~~~~~e /iitT5ri cei~iri ct’ , r-~ PRW Urita - -

1/ \pproxi rmtutely 97’c
~ of acr e-ouge ’ in \ ppc - n d i x  TX

Sub- -oi ling bre aks compact ed Live rs in the soi l that
have been forned throug h til lougt ’ opi- r ;uti om is or b y s o i l  f o r m i n g
pro cesses.  This a l l o w s  more p m ’c ’ -c i p i t u t  on to enter the soi l
reduc ing  e ros ion  and c o m u s e r v i n g  m o i s t u r e .

~~~~ i m I ~~~~~

P r i or t o i r r i g a t i o n , poo r d r a i n a g e -  was c o m i f i n e d  m o s t l y
to w e- I meadows i n  mounta i u o o u r ~ a r ea s  and a f e w  areas ulong stream
f lood  p lains. W ith the advemi t of i rri gation , drainage problems
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hav e -  increased. At present , 57 , 800 acres have a wetness  p roble m
(table 305). Of this , 17 ,300 acre s have been drained to a
degree suitable for its present use , and 40,500 acres still n eed
drainage .

Table 305 - Crop lan d .-\rea s with a We tness Problem
Subregi on 7 , 1966

Ca po i l u i  l i t > ’
Class 

- 
Oregon W a s h i n g t o n  Area

(1000 Acre s )

II —— —— ——
I I I 1 2 . 5  - — 12 . 5

I V 35 .3  - -  4 5 . 3
ot a I S — - 57.8

Source : Soil Conservatjoi-i Service , C-NPRBS Data

Drainage problems on leve l to nearly leve l benches are
usually associ ated wi th  a hi gh water table. In these areas
underlying material , usually basalt or cemented hardpan , does
not al low deep percolation of excess water from over-irri gation .
Only rarely are seeps from adjacent hillsides a problem to
crop land

Excessively wet soils in the upper watersheds are
s ca t t e red a long bo t tom lands  and are genera l l >- used for hay and
pasture . Drainage problems in these areas are usually comp lex.
In man y areas , there are old channels filled with grave l th rough
which ground water flows creating a high water table. Also ,
seeps (springs) occur in some fields and can create a depres-
sion after installat i on of drainage . The occurence of sink
areas together with severe after-drainage cracking of very f i n e
texture d soils necessitates additional land smoothing and
leveling. Where wet areas affect several landowners , group
drainage facilities are necessary to secure adequate outlets .

Almost 30 percent of the crop land soils with a wetness
problem h ave been drained to a degree suitable for the crop
grown . Drainage pract i ces installed on these lands through
1966 are shown in table 306.
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Table 306 - Drainage Practices App l i e d  to Cropl an d
Subregi on  7 , 1966

Practices Units Oregon Washington ‘fotal

Condui ts ~ Ditches ~-liles 255 351 606
St ruc tures No. 115 263 378

Source : U SDA , Soi l Con servat i on Se rv ice Dat a

Eros ion  and Sedimentat i on

Water  and w i n d  erosion is w i d e s p r e a d  and o f t en  d e v is t a t i n g
in t h i s  subreg ion . Eros ion  and depos i t ion  both cause heavy dam-
ages to crops and property.  An e s t imated  2 m i l l i o n  acres of
croplan d in this  subregion have an e ros ion  po t en t i a l  ( t ab le  307) .
About 864 , 000 acres of crop l an d have a present erosion problem.

‘Fable 307 - Crop land -\reas with an Erosion Po ten t i a l
Subre g ion 7 , 1966

C a p a b i l i t y  Ore~ on W a s h i n g t o n  Tot a l
Class  - - l u l l )  \ r e - s - -

I I  23 70 93
In 452 28 7  739

I V  1 , 0 2 - h  175 1 , 199
l e ’ t a l  1 , 409 532 2 ,031

Source : Soi l Conservation Servi ce , C-N P RBS Dat a

In t he are as w i t h u  less than  10 i n c h e s  of preci p i t  at ion
a n n u a l l y ,  t he  maj or problem is w i n d  eros ion where moder a te ly
coarse to coarse t ex tu red  so i ls  are d is turbed or l e f t  unpro-
t e c t e d .  W i n d  e rosion is da m a g i n g  to crops , soi l , soi l struc-
t u ral de velopmen t an d cau ses se dime n t enc roa ch men t on roads ,
c a n a l s  and o the r  c u l t u r a l  s t ru c t u r e’s.

Where water can be deve l oped for i rri gat i on of such
lan d , growing crops and a d d i t i o n a l  w a t e r  supp ly  redu ce t h i s
part icular problem.

Many of the creeks in this basin have ru g r ad i en t  of
30 to 50 feet per mile , which is quite erosive under flood con-
ditions. Consequentl y, some h ave entrenched channels from 10
to 30 feet deep. This sit tu out ion increases land destruction
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by bank c o u t  t i ng  in J c0 uv u - ‘-ou ch ch , o I lne -  ls  i I s o  h rov e ’ the e’ f fe  ct
of p r e m a t  urc- 1 >’ l o w e r i n g  t h u  w a t e  I ‘ r uble ’ i n  t h e  narrow’ e’a l i e - v s
i n  :he sp r i n g  t o  t h i e -  d e t r i m e n t  ~t t h e  cr o p s  wh e r e  w ; u t e - r shor t —
oug t ’ is  a I ru , o dv a p r ob  1cm.

Scour , gu i  1> - r i nd  r i I I o r  sheet e u-os ion re-s nit i n  g f rom
ove ’ r i  low’ i ng us u t e r o -  ca r t  cause -  se - r i  ous J uluou ge t o  f i e l d s  u n p r o —
e ct ed b y v t - g e - t a t  i on . I hns  y v e -  r , i t is no r-~’ I r e q u e r o  t on c u l t  i v uted

lands - m d  is  most t i- c o i l ’  l e - suni e ’  i n  w h e a t  - f a l l o w  ;u r ea s .  I n  ,~ ‘n era l
w i t  u r e ro s i o n  p rob k-ms on a r u! - I u ’ I , u r u d s  occur over  .1 11 t h e  b u s  i n .

‘I’he ove rall r u t  c- a l  se- e l i  t h u - t o t  p r o d u c t i o n  in t h e ’ b a s i n
ranges f rom l ’ > o ~ to rnoek-r- ute li ig i r’u 4- to - \~~a i i , u l u l e  e s t i m a t e -s
of t hou ’ un it route of se -d i ir~e ’ii t l r ’ d m l c t  i u i l o  l U J i u  o t t -  t h a t  t h e  ; u n n n , i l
r a t e  is  f r o m  0. 0 2 t o  0 .1 r u t ’ r i - u t  p e r  s q o u r u r t ’  m i l e -  for  a l l  p a r t s
of t he  bas in ‘ - c u - p t  I h o  o u t  rn tt i Or! of ; I 1 I i  rim I . n i l !  ty  s c o o t  h of R o ck
Cre ’-~ . lie u-c- t h e  - I r I n u o u l e l I  r i l e - l i t  1 o i u u d ~~, t  oon  is  t’st im at c- d to he
f i c u t ~o 0. 2 to  0 .5  o ue ’ I ’ u - f t  s r  S9’ ! i’~- i l e. l’h c L’ , u s i n w i d e  sed-
imen t  p r o d u c t  ion f rom 5 rop i ; u r r d  i s  -1 , 1-13 ac re  f e e t  a n n u a l  lv ,
m o s t  1’~- from local i :ed cri t c ou 1 a

1 2 1 ,
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h l e r u v u  h e o u d o -  of  s- d o  me- n’ ire’ Jet ’o s~ t ed  ‘to t h e  mai n hi gh-
!, r u e  i n  a r e o u s  f r ’ ‘ 001 t h u  gor g~ he’ I ~u - ‘ i vy ! I I t -  to  above ~1onur nent
n e c e s s i t a t i n g  c l e a n i r ~ ru e- ou r i e  -~~e re  y e a r .  R o a d s  and d ra inage
d i t c h e s  in other port ion s at h~~- ha si n ,irc’ , u i s o  s u bj e c t  to
l o c a l i z e d  sedi  mt-rut 2

The co:- t of  re-tot e’’: i n - g  - - J t one t o t  dc-p os i t ad on roads and
road di cl ot’ s t ; ; i ka ” t b , ’: 0010 11cr O O  l~ ~~~ cr 0t ~ i c r  to  i d e - n t  i f > - . -U t he r
s e d i m e n t  damag e ’s , hoos’eve u ’ , a l e  ‘ l O u t  t l c on s e -qu e l I t  i oi l  . The few

:t 1 n o t  es of pond ~e’ dj  i t i c o i t  ~ m . now’ oo v:u i lab Ic m d i  c o u t e  t h a t  t he se
st r-iuctures usually expe -  r d I c e  i avc l o ge  annual capaci  ty -  loss  of
from 0 .5  t 2.5 perct-ro t us t b  ~he I Ost . - - l o s ses  fo r  p onds iii range ’
a r e a s  and h i gher  l os r u c-s f o r  0 : .  n n i l e ’ 0 - f a l l o w  ou r eas .  o ) t h t -r
losses 011’ c ’ reduc e-el c o u p o u c i  t v of r’ ,, ,omo- o - rt- h o  :t ion of wa t e r  q e u r u l  i ty
rin d dama ge ’s  to  i !‘ ‘ - e l i  v i i’ a n o  -

-\ m ost  I . 2 o u t  11 l ’ i u :u c - oo~ -crop l one1 us i t H a n e ros ion
p o t e n t  i oil have’ bc-en ,u de ’ ’ t iu : u t a I 

~ p r u t  ect t ’d  . Pr a c t i c e - s b e i n g  used
to  con t r ’ ’ ‘1 e ros c n 0 0 i t ’  t u 0~s t  - - t I ‘- - SOS .



i’ah l e -  308 — E r o s i o n  ( :o nt  I’ u u l  ‘ i-act i ce-S A pp l i e d  on C r - up l and
r-e’ i on ~, 1 )1,1,

h r a ct  i c e’ tin i t s  U r t - g o o  W a s h i n g t o n  ‘lot oi l

G r , o ~lt ’ “t  d i  h o o t  j a r !  ,\a . 33 -t’J  82
‘~t riuct ore-s

D i v e r s  ion s and Terraces  Mi  i t’s i~4 .5 2 2 3
D i t c h  Bank Seed i n g M i l e - s  22 16 35
1 - i t - l d  W i n d b r e a k  M i l e s  21 0 15 225
Crop R e s i d u e  Us e- 1000 -\cs . 4 0 ) 9  331 7-10
u t u b b l e  M u l c h  1000 A e s .  353 215 570
Gr a ssed bruterway Ac re-s 25 1 29
St r ip c r op p ing  1000 A c s .  131) 6 156
C o n s e r v a t i o n  Cropp ing  1000 ,-\ c s .  325 603 928

~-v s t e m
Pa o~t e i r e  and h I u > - l a n d  1000 ,- \cs . 106 54 160

P l a n t  ing

S o u r ce :  U SDA , Soil  Conserva t ion  Serv i ce Data
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\ n u m b e r  u f  p r a c t i c e s  hav e  bue - u ’fl used t o  con t ro l t’ro sion
on dr -v c rop l r u n d .  I ’hese i r u c l u d e  c h i s e l  i n y  an d  sub so i l in g ,  di ve r-
S !  0105 t u ’rr aces) , st r i p cr op p i n g ,  ~t u b h i e  m u l c h i n g ,  and c h a n g i n g
co’ o i i l r u i u d  0 g r a s s l a n d .  W i  t h i n  ‘ l o i s  s ub reg ion , t I r e -r e  havt’ hue ’ , :n
8 t h  m i l e - s  of d ive  r s ion  t e r r a c e s  con ’~t ru~ t e d , over 88 , 000 acre-s
suh so i  led , 156 ,000 r ico - u ’s s t ri p ci- op 1ie- d , 570 , 000 o c r e ’ s un der 1
s t u b b l e  nlu l ch p r o g r am , and over 15 . 000 o u c r e s  conve- r t e d  back t o
,‘r a s s .  M ost  of t h i s  work has  he-en done in t h e  I h n a t i ]  l o u  and

,J ohn Do> - Soosins .

F l o o d !  n g

I n  t h i s  sioi ’ re g ion , ove r 86 ,000 O u l e ’S of crop land a re’
soi b j e , ’t t o  f l o o d i n g .  F loods  r e s u l t  p r i m a r i l y  f i ’ u : s n o w - m e l t
r o c c o r r q - a n  l a d  by ro l in , or four :- l , t ~ - spring and ~~errme ’ r con\’ ec t  ion
storms . The most conmon f l o o d i n g  i s  ~ar i : -e d  b y runof f  from
w i n t e r  and e-ar l >- s p r i n g  sflo~s’not- l t - combined is ! o f -  r a i n .  Th e mos
damag i n g  f loods  u s u a l l y ’  occ ur l i v e r a broad au-c l whe n the gr oun d
i s  fr - eu: en  d u r i n g  the w in te -r and ea r l >- s p r i n g .  These mode - ro u t  el y
severe- f l o od s  occur on a 5 -y e a r -  f r - -~1tuc ’n cv and ge -ne -ro i l 1>’ on g in ~i ’ e’
in  t h : ~ m o u n t o i b n s  is t i r e  r e s u l t  of r a i n s t o r m s  - f low i n t e n s i ty  -

Is~ de’ ar e - a l  - - x t e r o t  and lon g dura t ion . ‘I ’hey- are associ  o i t e d  n i  r h o
e~:oi - r - , s outh to  So - , 0  I’o we’~ t c h i t~~~erk w i n d s  w h i  do c:1u~~’: r up 1 d m e l t  1mg

- ‘f snow .

Moder a t e l y se-:e’re f l o o d i n g  o’ro~o c o n v e c t i o n  sp r ing  and
s lu mme r s to rms  i s I t - S 5 fre~ u en r  at an one p o i n t  and covers  a
h i m I  t e - d  oi re’ a , u s u r i l l > -  l e s s  tha n 20 S e ( l r P v  mi l e’s . fl oe-v can be-
t ’ X I ’S~ ct  ed t h r o u g h o u t  I a  year  - hut a rc’ most fr ’e~!oae’n t in th~ la te
s~’ r l f l 5~ r id summer .

The ve ry- se -vt - rn- f l o u I~ i n  t he  hot t on i  rinds ur un deve lop
f r o m  c i t  l i i  r t y p e  s to  i’m and st - em to ho it - u ’ a f requency -  i’ r u t e -  o f  i i ’  ou t
20 yea r s  . Damage would be mo re uc i desprt ’ad and seve re i f t on’ land
oct o’e’ r u t  used p r i m a r i l y  fo r  pc r e - n o r  i al  h:i>’ r u n d  p o us 0 o re- crops

1 1w’ tom b icon s resulting t’ ru::-- f loods r an g e  from ero e
r ind sed u 0 0 k - r o t  r u t  r on  to I OSSe’S of crop s  ou n e l I’ i ’~~P~’ i t >  I r ap damag,
I S  t - Sp e r c i  a l l y  h e - r u t ’ > ’  f r o m  f l o o d s  t h i ’ o c cu r  d u r i n g  the  g r o w l  n g
se ous on  . Cons !  elr ’rab i c’ l a n d  i s  los t h r o r o y h i  st reamb an k eiasioi’l
1) ye r 11 pu  - r ce-n t of t he ’ St re- oumb an k 1— i t Ii an eros ion 

~ 
rob 1 err : is

I dc r ed Seve re ’ . Dama ge- I s us iou ) most p r e -va l e-n t  i n  0 or ’
‘~w i  f tc ’ r p ’ -  r o i o n s  of t h e  st reams , h o w e v e r , l a r g e r  s l ow- er  p o r t  ions
have o u l so - un t l’ i D l l t c d  t o  t he- t i t o u l p r o b l e m .  s t r e a m  c h r u n n e l
woi -~ is u s u a l l y most bene f  c l o t h  when a comple te  u n i t  of St  ream
ch oinne -  i i s  i nip t oyed iii a s i n - g t e ’  e- uou r d in  r u t  i ’d pro it’ ct r o t h e  r t h a n
by p ic ’~ - t- me-a u s u u i ’ k  of i u d i ~~’ t J u o u  I I ‘uli ,IOw’fl t’l-S . hIo w-u-v er , i t  the’
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p r e s e n t  ir e ’ , i n d i v o d u a l  l an d a , cro e ’r r r  ire w o r k i n g  on ch a n n e l s  in  an
;u t t e m p t  t o  reduce d a m a g e - s .  T a b l e  309 show s t h e i r  r u c c o m p l i s h r u - r : t s
th ” o u g h  1906 .

Tab le  309 - Flood  Pro tec t ion  Measures Applied in
Cropland Areas , Subregion 7, 1966

Pract i ce Un i t s  Ore gon Washington Total

St ream Ch an n el Improvements Miles 286 52 338
Streambank P ro t ec t ion  M i l e s  41 8 49
u stre am Ch annel S t a b i l i z a t i o n  M i l e s  3 1 4
Dikes  and levees  M i l e s  27 14 41

Source : U SDA , Soi l Conservat i on Service Data

Fo rest Land

Fores s cover 8.3 million acres or 34 percent  of t h e
t o t a l  land area in the subregion . About 72 percen t is in public
and 28 percen t in p r i v a t e  ownershi p.  Of t h i s  t o t a l , 78 percent
is commercial  forest land and 22 percent is noncommercial.

Thi s  commercial  forest  lan d cur ren t ly  support s n e a r l y-
62 b~~1lion board feet of nerch an t al- le timber , sI pe rcent on
p u b l i c  lan d and 16 percent  on p r iva t e .  It  fu rn i shes  the  raw
m a t e r i a l  for an i n d u s t r y  t h a t  accounts for 60 percen t of the
subreg ion ’ s manufac tu r ing  emp 1oymen~~. The 1964 t i m b e r  harvest
exceeded one b i l l i o n  board f ee t .  l ou  addit ion , the forest land ,
i n c l u d i n g  n e a r ly  a m i l l i o n  acre ’ s of j u n i p e r - g r a ssl a n d s , is some
of the  b e t t e r  g r a z i n g  land in the  sub re g ion .

A l t h o u g h o n l y  43 p e r c e nt  of the  subre g ion is fo rt-s t e d ,
over 85 percent , on 9 . 5  m i l l i o n  acre - feet  of t I r e  su r face ’  run-
of f  ori g ina tes  here . N i n e t y - t w o  percent of the urb an population
depends on these  watersheds  for  much of t h e i r  d o m e s t i c  w a t e r .
Ir r i ga t ion  supplies , amoun t ing  to almost two m i l l i o n  acre - feet
a n n u a l l y ,  are produced e s s e n t i a l ly on these s ant e areas .

The fores t  lands of the  sub region are g e n e r a l l y  in a
good condition , providing h i gh qu,uhity water with ex t  remelv
low over-all sediment yields . \verage sediment production is
sli ghtly over 500 acre - fe-c t per year , representing less than
10 percent of the total sedimen t produced from n h  lands  in
the sub region ( t a b l e  310).

1 50



Tab le ’  3 l l ~
) - P r e s e n t  Sc-d im e -n t  Y i e l d , Forest  I~and , Subre g ion 7

Stdi :ncari Annual ~t-J imt ’io t Y i e i d
i ut- Id Ac y e - S ,-\c rt’ - fee t  1 ot nu l

r o t  e-~~o r~ - (1 , 000)  P e r cen t  Per~~ i re’ M u l e -  Aci ’tr-f e ’ e-t f e - i  n t - l o t

t i - m v  low 6 . i-0 76 .8 83 0 . 0 2  - 0.1 213 42
Low 1 , 160 .3  1-1 0 . 1  — 0 . 2  181 36
M e d i a ; : :  2 s 0 . 3  3 0 . 2  - 0 .5 88 17
H i gh - -  - - 0.5 - 1.5 -- --
t en > -  h i g h 10.9 - - 1 . 5  - 3 .0 25 5

l o t , ,  I s ,32s .3 100

Source : De-r ive ei f rom f i gures 43 and 44 .

\ lore - than 80 percent  of t i l e ’ fores t  land is in the  v ery ’
l ow u t e g O r\ - w i t h  s ed imen t  the r e s u l t  of n a t u r a l  e rosion . ‘ihe
r e m o l i n i n g  . 0  pc i-cent i s  d i s t r i b u t e d  among the  more c r i t i c a l  areas ,
wher e ’  i n t e n s i v e  lan d use has added sed iment  to the base load .
I t  is on t i l e - S e ’ c r i t i c o u l  areas t h r u t  wa te r shed  r e h a b i l i t a t i o n
w o r - ~. i s  b e i n g  un de r t a k e n .  \ l o-c t of the  cur ren t  p r o t e c t i o n
rm-as o r - - s  are :u ime d at m a i n t a i n i n g  the ex c e - l l e n t  cond i t ion  of
l s n l t e ’r sup p l i es  from the  fo r e s t e d  o u r t - r u s

,- u t e - r ’ s n e d  P r o t e c t i o n

The gene roi l si lvi  c u l t u ra l  me thod  used is to mark i n d i v i  -

du a l t ree- s or s m o u l l  groups for h ar v e s t .  The sawlogs  are removed
w i t h  c r a w -h e r  t r a c t o r s , a l t hough mob i le c r u h i e  yarders , o p e r r u t i n g
fruo : o  re u ou d s  ir e  used to ha rves t  o c c a s i o n a l  s m a l l  c l e a r - c o o t  set-
t i n g s  in dense even -age d lod ge-pole and f i r  s t a n d s . On most  lands ,
t r a c t o r  t r a i l s  and temporary  i~o ru d~ ou re c r o s s - d r a i n e d  and seeded
to g r o u s s  and legumes to p reven t  surface- erosion and spread run-
o f f ,  l u g g i n g  debri s i s  removed from s t reams and major  d r a w s  t o
1ij - e - ’.’e ’ f l t  de ’h r iS  wourc hou t s that cr u i s e  damage to  f i s h  h a b i t  it and
Ju iw ust I - - am i mp r o v e m e n t s .

Most  m a i n l i n e  roads are grouve  1 su i - fnu c e - d w i  th  p e r m a n e n t
c u l v e r t  s. Wher e ’  n e c e s s ;u r v  , e ’ x c n u v r u t  ed m a t e -r i  o u l  i s  e n d - h a u l e d
to  

~ 
r e - v u -n t w a r ~t j u g in t o  lIv e ’  St  re -rim s . l ’xposed  c o i l  ~~~~~ and f i  11

s l op e s  r u n ’  seeded to grass  where  S l e ) 10 0 ’s could be e roded and s i l t
d ep o s i t e d  in s t reams .

Re l ’ ei r e s t  rut  ion n I e o u c o u r e - -c i n c  lude b o t h  p l a n t i n g  and spot
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seeding. Advance reproduction in the p a r t i a l  cut are as is p ro-
t e c t e d  from t i m b e r  f r i l l i n g  and y a r d i n g  by on - the -g round  adminis-
t r a t i v e  con t rols .  The ha rves t  a c t i v i t i e s  and p ro tec t ion  require-
ments  are summarized in tab le 311.

Table 311 - Average Annual T imber  Harvest Act ivi ty , Subregion 7

Unit Public Private Total

h arvest  Area Acres  47 ,000 30 ,000 77 ,000

Area R e - f o r e s t e d  1/ Acres 5 ,000 3,000 8,000
Slash Disposal Art- ri Acres 23 ,000 6,000 29,000
Disturbed Area Treated 2/ Acres 7,000 -- 7,000

Harvest Road ~~quired Miles 280 180 4bu

Harvest Road Treated 3/ Miles 220 -- 220

1/ Includes plant ing, seeding and site preparation . b a l a n c e ’  rude-
quately stocked or requires no regenerat i on work .

2/ Includes seeding, mulching , debris removal and cross-draining
skid roads and l ogging areas .

3/ Cut and fill stabilization only.

Icat e r shed R e h a b i l i t a t i o n

About 17 percen t of the  forest land produces almost nO
percent of t h e  to ta l  sediment  from forest areas . It amounts to
an annual ave rage of 295 acre-feet (table 310). Most of t h i s
sed imen t  r e s u l t s  from w a t e r  movement down abandoned roads ,
across logged over areas and over-grazed forest range . Until
recent]>- , watershed protection measures were eithe r inadequate
or lacking altogether. Problem watersheds , part i cularly those
in p u b l i c  ownershi p ,  are r e h a b i l i t a t e d  as fun ds p e r m i t .

Such work on public forest are as includes land treatment
on over 6,000 acres a n n u a l ly . Se-an y 600 mi lc - s of existing and
abandoned roads and 50 m i l e s  of s t r eam are also treated each
year. Typica l  land trerutment is the  s e e - d i n g  f o l l o w i n g  an c’x t en-
sive forest fi re on the Umati lla Ind ian  Rese r\ -a t ion in the nor th-
east corne r of the sub region . The f o l l o w i n g  p i c t u r es  i n d i c a t e
the rehabilitation afforded by this treatment. Reservoir shore-
line protection measure- s h ave bee n applied on National Forest- lands in connection with the Bureau of Reclamat i on ’s Deschutes
Project. In the past two yeours they h ave included the removal
of snags on 813 acres of flooded rurea and the seeding of 264
acres of shoreline to reduce erosion by wave action . Not
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included in this work is ocn utt -r fow l habitat improvement work con-
ducted by- state grime agencies. (table 312).

Table  312 - Ave rage Annual \ccomp hishmen t , Watershed
Rehabilitation Practices on Public Forest Land , Subregion 7

Nat ional Indi an State
Practice Unit Forest  !/ B12-t Lands Lan ds 2/

Sheet lrros ion Contro l ,-\c .  2 ,675 - -  3 , 000 --
G u l l > -  S tah i l i : : ut i on  ~d i .  40 — —  — — — —
Stream Clearance f, Mi. 30 1 1 --

St abi li: ou t ion
L x i s t i n g  Road ~~ ‘l’rai l Mi. 525 3 10 --

R e h a b i l i t a t i o n  3/
Resel-\- oir Protection Ac. 540 -- -- --

!/ Average of peri od 1964-6.
2/ M i n o r  Ownershi p
3/ Inc lude s abandoned roads .
Source : Data furnished by agency- as listed.

Most rehabilito ution on the privat e forest lands is done
in connection with the A gri cultural Conservation Program and the
Soi l Conservation Service forestry program of the U. S. Depart -
me-nt of Agri culture . In addition , in 1967 , the 11 ,000 acre
watershed f i r e  of The Da hl e- s received comp lete rehabilit ation
w i t h  s u b s t a n t i a l  f u n d i n g  aid prov i ded under  Sec t ion  216 of t he
Flood Con t rol -\ct of 1950.

Water Yield Improvement

Wr it e-n y i e l d  improvement in the subre gion is still on an
expe r i m e n t a l  bas i s and don e pr in ci p a l l y  on N a t i o n a l  Forest  areous .
Canopy management for writer y - ie - ld on the Umatilla National Forest
is shown in the- following photograp h. The long narrow clear-
cuts accumulate deepe r snowpacks which , in turn , quite often
drastically chan ges the flow pattern of streams by decreasing
peak flood flow s and increasing minimum summe r flows.
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Ran g e - I r u r i d

R a n g e  l and  i n  Sub r e g i o n  7 ;uooioiuii ts  t o .4 m i l l i o n  r ue ’r ’ e’S
3~ pc- I- ce- Itt of t he’ t o t a l  b ind i r e - r u  (table- 3 0 1) .  \ ) i r c i i d . ,S itì i I h i o n

r u c  I’ e- s  vi - 75 pe re-c-nt of ru I I row ge 1 antI i p r i \‘oi te ’ lv owned. I h e ’
p iub l I c  range -ove1’ ’~ 1 .6  n i l  l i o n  r u e - I-e s o f which 1. -I ru I I  i o n  r i c t u s
i s  c-dc ta l i v  own t-d. 1° ci  ge- h o m e1 v i r u s  St -S and oo~,oe’rsh i p r o t e ’  d i  ‘ —

cuss e’d in \j-p~- ir d i x I t ’ , f ou n d rind ‘-lun e r - ou l Re-source- s .

l ) u r i n g  c u r i e -  I i  ~‘ e’S t o e -1 opt - r o i t i o n s , on t i l e ’  r ou g e :  , t~~ t t  i o n n u l
Ce ra ge’ wr u s used r u t  01 r , i t  u ’  f o u r  i i  c-x e -c-s s of i t s g I n :  I ng  c a p o t e - i t  y’
w i t h  l i t t l e  e’o n s i c l e ’ r r i t  i o n  of lon g t - r m  rounge condition . \dd i—

o l i n u l r n u r i f t -  d am o u ge ’  reset lt ~-d f rom ruop r ope ’ r b e - n t  ion  and 100e ’ l u o d o ~
of r o od e’ or l - e t r - uc t l oll - and r ’mge- 1 re- s . Oi 1930 g r u o  r i g  l and r— u s

o ’ o ” I e r r l !  l y  i n  a d e p U t e d  e-on d i  t i o n  C r i e r  w h i c h  i t  h a s  o n l y  u ’ c ’c e - r r t l v
hr-gun t o  re-cover. f - xe - c - e s i ye- f r n u :  i f l g  Use’ l i o u d b e e n  r’ e ’ ’,l~ic - d on r un
c ’s ’ i r u r u t e d  2. 1 m i II io n ru cr’ e ’ - . by ’ l 9eh  I -~~~ pe r c e n t  o f  tL- o t ou l
r ’ r u ro ge’ ) , i t  15 pu , re- c ’ r ut of’ the’ T-ntn ge r ’ i - i - i .  i i  ru e ’ eI i n  p i’ con d i t  1
wi t h tie-f i cr -nit vt-ge l i t  0 V t -  e -O\’ (~ r - u n , )  c ~u s  i de- rib ic  rue - ce ’  I i ’ I- , i t  - - -2
I ’  t ’ ’) ~~ b it . I’ r e se l l  I r’ n u n r g e  1 owe 1 .‘o tu d i t  ion rin d e - n u p r i e ’ I t >‘ I s showru on
t u b  Ic- 31 3. ,‘\b oitl 52 f l u ’  r~’e ui t of t h e ’ ran ge lu  I s  g I - , u s  S e’ove r- ,
f t c  re -c-n t  - e r i e - c - l i  u — r u — - l u  — i n t l 11 pu i - c - r u t  b r u - e f u  nin e 1 sli t- u i -s — l i l t -  e - 1 ° —

mr ut ’~1 ok ’ ’ I go -  g r u n t  i TI g cu ! a c i I > ‘ i C he- n r I v , u  t c’ r , u l i  ge i r~ to rue - t~u ’S
u’ r unimo u l cmi I r oot ); comp ruu - u-d t o I t t  o l e - r e- s  p e r  nun i mn u l turn t m o n t l ì

on t h e ’ p o o l ’  I i  c r ’ r u n u g e  . ‘ f l u i s s t i l t  re- f l or~ f o r u s  l i i  c -S t  i n i l  ccl - u r u r u r u n u  I
i f i g  c u l p r i t ’ i I y’ out 9e5 , - lU0 ufi 1110 1 1 l u l l  u t Iluoll t }u~ or I .~ po re-c-fit

C t lie ’ l u g  1 1 ) 1 0 , 0  I ¶ - ‘t  r u
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Major agri cultura i usc ’s of o~a t e r  are fo r  p r o d u c t  ion of
tor n u ge . grain and ljve ’st oe-k . W i t h  optimum range conditions and
r u n  increased range - forage crop , an c-st i matte! S , 000 ru e- re- -feet of
l, u t  e r would be consume d annual l y’ i i> -  l i v e s t o c k  . n uhout  t w i c e  t l~o ’
urrool nt p r e s e n t l y  r equ i r ed .  S o i l  condi  t iou is o ’ o r i d l u c i v u ’  t i  maxi ml ur’

y-i u lds a t ’ us ,~ ) e  be wat t -  r have d e t e r i o r a t e d , e’o u l u s i n g  de cre -ase -e i  i n f i  I-
O r i t  i on  r a t e - s  and increois ed r u n o f f .  In areas h u e - l u g  l ess  than 10
inche s of preci pit n ut ion , wind erosion is ou major problem on cou r’-ze
t e x t u r e d soils wh i ch are disturbed or left u n p r o t e c t e d .  This is
- r I  i c u l n u r i v  t rue of the low lying range near the Columb~ a R i v e r .

Mo s t  of t he  r ang e -l and in the sub reg ion is s u b j e c t  to v a r y i n g  deg-
rees of w r i t e r  e ros ion . The average annual  ran ge- l an d s e d i m e n t
y i e l d  i s  1 , 250 n icre - f c - e t  ( t a b l e  31 - ) ) ,  or 21 pe rcen t  of the sub-
r e g ion ’ s t o t r u l .  About  718 acre - fee t  (57 pe rcen t  of the  range’
y i e l d )  come s from 863 ,000 acre ’ s or 11 percent of the - ran ge - 

n t h e
“ M e d i u m ’ ‘‘Hi g b ’  , and ‘‘Ve r>’ l l i g ) r ’ s e d i m e n t  c - i  e ld  ca t e g o r i e
This includes 680 ,0)00 oi c r-c-s o1 grasslands inte rspe rsed w i ’  h crop -
lan d areas c t i  low lands of the Co lor ’ul  i o u  p l u t e -  t O o .  It also include s

Ta) it ’ 314 — Scdi :n ~’ r u t  Y i e l d  fr-on Range - l and , So) reg ion 7 , 1966

Se-d ime - ro t i t- i d 1/ sagt-l rcish
0 ’r ut u -~ oz ue’s (,irassland ti Sh rubs Total Percent

re- n
(1 ,000 A c r e - S r

\ e - u ’ c l o w  2 , 608.6 2 749 .~ 5 , 3 3 S . 4
Low 20.3 113.9 1ih 4 2

~1cdium --1 9. I 154 ,b ~ 0-t .0 11
H i gh 131.8 - -  131.8 2

m e l ’ > ’ Hi gh — — 2 9 . 5  2 9 . 5  1
l o t r u l  3 ,310.0 2o 0-lS , 1 6 358.1 100

\ n r r u o t l Sediment Yield
A c r e -  F e - e t )

t e - ry l ,uio .‘i15 25~ 302 4 ) )
00, 5 2 7 32 3

M e d i u m  300 55 385 31
Hi gh - - 206 16
Ve ry Hi g h - ‘ 127 l 2~ 10

et o i l  7 5u  4 0 t -  I , 2 52 100

11 Very Low th roug h Ve ry Hi gh c age to r i e s  represent generalized
— 

range areas on wh i ch annual sediment y ie ld  per square mi le
av er ages .M0 , .15 , .35 , 1.00 , and 2 . 7 5  per acre feet  respect ive ly .

Source : Derived fronru fi gu res ~ and .1- 1 .
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185 , 000 ac res of sage and o the r b rush in two ge n er a l  l o c a t i o n s ;
( 1 )  a l ong  the  John F O r t y  R i v e r  near i t s  j u n c t i o n  w i t h  t ir e Columb i ri
R i c e r ;  and ( 2 )  in  tire ’ P r inev i  l i e  area of the  Ochoco Moun ta in
f o o t h i l l s .  F lood ing  is not a p a r t ic u l a r l y  ser ious  range p rob lem
but range use and management practices h a v e  a si g n i f i c a n t  e f f e c t
on f lood  rind s e d i m e n t  p rob lems  of downst ream croplane l  and developed
areau-~

M e - r u s e u - es and P r a c t i c e s  for  Wate r shed  P r o t e c t i o n

Ra n g e l a n d measu res and prac t i ces ac comp l i shed  th roug h
19n5 t’eir is r u t e r s h e d  p r o t e c t i o n  and improvement  ( t a b l e  315) h a v e
m u l t i p l e  i t t i e c t i v e s  and benefits. Many of them a lso  serc-e manag e- -
m e-nt  o bj e c t i v e s  o ther  than improv ing  the  w a t e r s h e d .  Cover  improve-
ment and s o i l  s t a i i l i z a t i o n  practices ha v e been app lied on about
700 , 000 acres  or r a n g e l a n d .  Am e s t i m a t e d  232 , 800 acres h o u c e ’  been
re-vegetated , main l y by grass seeding , brush wous con t ro l l ed  on
2 2 1 , 600 ricres , and 213 , 800 acres of weed cont ro l  we re reported .
,-\bout 50 percent of these e f fo r t s  were  for watershed inn rover  o t
t h e  r e m a i n d e r  for  improved forage production .
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The in I t i r u t  i o n  of g r . u  nr i r ig  u r ua nu ag e - nu d-n t  s c - s t e m s  I r r i s  l u l l  eiw e ’ oJ
s u t ’ f u e u  c - r o t  n- c - S t  p e r - i o d s  for  n o u t u i r a l  r o v e - g e - t ot  i o n  of range forage
cove’ r , antI g raz  i n use - h r u - ~ l i ce - r i  r id j u i s  1 e d  t o ’  t i r e ’  r o i u ug e  g raz  i ng
c o u p r u c  i t~~ on air c -s t  i n n a t e - el 2 .  1 m i l l  i i n  rue - r e ’ s  . 1k-vt -  l op m ent  of 5 , 300
l i v e ’ S  tock  and gru n ie ’  io u t e r i  rig t ’ r u c  i i i  t i c r  , coupl e -e l  is i t im t i r e  const  rue—
t i o n  of rubout 12 ,90)) m i l e s  of I i  v - e l  ock cont r ol fences , has he l ped
prov i de ru w i d e r  and more s , r t , - r i o r i t i  c range l i v e - s t o c k  u s e - .  F o o t e r -
shed p r o t e c t  ion  measures  h o u v e  be -en i n c o rp o r a t e d  in t i r e -  m a i n t  e - r i r u r i c c
r i n d i m p r o c - e n r e ’ o ; t  of about  500 m i l e s  of p u b l i c  ou c c t - s s  roads and
t rru i I s  as we 11 r u s  a rrunn i t’r of p r i v a t e -  roads . St re- am ci c r 1  r ’o u r o c e -  isas
r e -p o r t e - e l  oi l  orr g l(  m i l e s  of w r i t e -  r i , ruv s

F o o t e r  cont  ro l  St r uc tu  re -s ( t i e -c e  loped fo r  e ros ion  cont rol ,
d e b r i s  ~u n t r o 1 and reduced f l o w s  ari d c o n s e r v a t i o n  of e a r l> ’  - -- ‘o l son
r oi ri ei f f included r u ) ’ c i i t  3 , 500 ponds and s m a l  1 r e s e r v o i r s  w i t h  no
s t o rage  c a p a c i t > -  of 6 , 000 acr e ’ - fe- t - t , - ) 5 ( )  d e t e n t i o n  or d i v e r s i o n
dams , 7 , 800 check dams , and 8 m i l e s  of d i k e s .
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O t i r e - r  Land

O t h e r  lan d cov e- u - - e 565 ,20() acres , which  i s  three -  percent
of the subreg i o n a l  l u n d a r e - r u .  I t  i n c l u d e - s  ,6b , -100 r u c r e s  of s m a l l
water  bod ies  in s t reams , l akes , and r e r - e e r v o i r s ;  101 , 900 ac res in
roads and rn o 1 roads SO , 900 acres in f n o r ’ m s  t ’~’r ie l~ , r r ’° r 010 , i n d o i s —
t r i r i l and m i s c t ’llaneous areas ; and 3 - 6 ,000 o u c r e s  of barren land.

Some- f ’ r t c -  urban ire -as F i r u v e ’ i n d i c a t e - ui d e f i c i e n c y  i n  w r i t e r
s iapn lv . The need c-aries an d inc ludes  additional b olter • better
q u a l i t y w a t e r , or ru more economical  source.

S u r f a c e -  d r a i n a g e  i s  not  g e n e r a l l y in urban p rob lem in
t h i s  sub reg ion , a l t h o u g h t he -r e  o il - c’ i s o l r i t e d  p rob l em s  ot’ su r face -
drainage for mosquit , control. ,-\ fe-a areas h r u v e  p rob lems  w i t h
sewage- d i sposa l  be- s ep t i c  t anks  and d r a in  f i e l d s  because  of
adverse -  soi l c o n d i t i o n s .  There are a few minor problem areas
of drainage - inc-olving roads .

N e i t h e r  w i n d  nor  w r i t e r  e ros ion  is a bi g problem in urban
areas .  Th i s  is m o s t ly  tru e w i t h  ba r ren areas , a l t houg h there
are a few areas w i t h  ac t ive  dunes . Most of the  barren lands  are
rock ou tc rops  or t a l u s  slope s and are S u b j e c t  only  to geolog i c
erosion .

Over 2 , 300 oucre s  of urb an areas are sub j ec t  to f l o o d i ng
and s e d i m e n t a t i o n . Damage to roads f r om  f lood eros ion  is cx-
tensi c-e- and the cost of removing silt and debr is  from road
ditches , culverts , road beds , etc. is in the thousands of dollars.

FUTURE NE l liS

Popu la t i on is e,~~’e ’ct ’d to incr e -ase from 1PS ,700 in 1960
to 404 ,400 by 2020 .  M ir e - ) ;  of the total population increase w i l l
be assoc ia ted  wi th  an expand i ng  a g r i c u l t u r a l  indus t ry  a l t h o u g h
ac tua l  farm p o p u l r u t i o n  i c  pr o i ec ted  to  dec reas e f r om 28 , 500 t o
12 , 000 ( 58 percen t )  dur ing  t h i s  sai- ie- per iod .

P r o j e c t e d  ch ange in coc-er and land  r u s e  i s  shown on t r i b l e
316. Al  t h o u g h farm popu I i t  j our w i l l  d e c l i n e , the e x p a n d i n g  a g r i  —

c u l t u r a l  i n d u s t r y  w i l l  r e q i r  ro ’ an a n t i  ci patee l 1-1 ~ercent increase
in crop lan d acr eage , w i t h  s i g r u i f i c n u r i t  i r r i g r i t i o n  deve lopmen t .
The “o t h e r  land” o u c r e - r u g e  i s  expected to  i n c r e o i s e  by 30 precent -

p r i m a r i l y  for tu rban and r e c r e n u t  i o n m a l  pu rpos e’s . ‘l im e - se  i n c r e - r i s e s
w i l l  occur most 1>- from conve r s ion  t f  r a n g e - l a n d  and n o n c o m m e r c i a l
fores t  areas adj r i c o - r i  t t o  ag r i  c i i i  t u r o i  I ari d i i ;  ban arerus .
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‘l’a b l e  316 - P r o j e c t e d  Change in Coc—e r and Lan d Use
S u b r e g i o n  7

10)66 1980 2000 2020 
_ l 0010 Acre -s 

Croplarid 3 ,570.6 3,729 .0 3 ,735.0 3 ,805 .0
i-ore-st Land 8,328.3 8,2 .5 8,205.8 8,118.0
R a n g e - l a n d  6,358 .1 6 ,176 .0 6 ,102.0 6,106.0
Ot her Land 565 .2 613 .1 675.0 732.6
Total 18 ,822 .2 18 ,791 .6 IS ,”7” .S 18 ,761.6

0 N I ’ , inconomi c Base and P r oj e c t i o n s , Ap p e n d ;  x

Crop lan d

At t he  p resen t  t i m e , -i O , 7ñ9 ac re s  of crop lan d have ou d rainu-
nie ~e prob l em , over 86 , 000 ac res are s u b j e c t  t o o  f r e q u e n t  f l o o d i n g ,
-8(s$ , 000 acres houve  an e ros ion  prob lem of v o i r v i n g  degrees , and
ov e r  240 , 000 acres of i rri gated land  do r i o t  h o u v e  a f u l l- s e a s o n
i r r i gat i on w r u t e - r supply . ,-\ la rge por t ion  of these problems must
be solved i f  n a t u r a l  resources  are to meet the demand for  food
and f i b e r  and c lean  wa te r .  Crop l rm.r d are as will also increase .
The prob able  t rends in crop l an d , both i r r i g a t e - U and drv-fnurmed ,
are shown in t a b l e  3F.

Table 317 -P r o j e c t  ~~ Trends in  Dry and i r r i g a t e - U
C r o p l an d , Subreg ion 7

o u ’ i oj r 1 r in d 1966 1980 2000 2020  
1000 ,-\c z’ e ’s 

Dry Farmed 3,046.2 2 ,895.0 2 ,817.0 2 ,619.0

Irriga ted 1/ 3~ 3.4 834.0 918.0 1 ,l~~a .0
‘lo tnu l 3 ,5’I -~~~ , o ,~~2 9 . ° 3,735 .0 3 ,805 .0

1/ ‘o l i l rO X i i i a t t ’ l y’ 97 perct’nit of J L i ’ O,’ J t d ’t l ull In Appefldi\ IX ,
Irr i gat ion .

Source : C-N PR B S Pr o j e c t  c u r s .

l~at o r  Con se rvout ion

The need for  food and f i b e r  b >- 2020 w i l l  r equi re  the ii - -

ri gnu r e d  r u e - r i - a g e  to  inc reas e over 125 percent . Re ason s fo r  t h i s
p r e d i c t i o n  i n c l u d e : ( I )  The c l i m a t e -  is s u f f i c i e n t l y mi ld espe ci nu l-
ly under 3,000 f o o t , so that a variet of crops can he grown ; 12)
the - re- are amp le irri gab lt- soils onto wh i ch irrig ni t ion can he ou p- -
p 1 1 - e l ; (3) s torage resou u-ces of two r i v e r  b a s i n s , O m i t  i lln i and
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John Uric - , have not been deve lope d;  (4)  t r a n sp o r t a t i o n  by wa te r ,
ra i l , and highs-ac’ i s  a v a i l a b le  to insure  access  to m a r k e t s .  Al-
though there  are a number  of good s i t e s , there  is o n l y  one ma ’ior
dam in the  ~mat i11a Sc-stem and none in the John Day. In a d d i t i o n ,
Columbia  River  wa te r  can a l so  he used to  develop  lower areas .

The increase iii i r r i g a t e d  crop l an d and supp le~ enta 1  w a t e r
for  p r e s e n t ic - i r r i gated crop lan d w i l l  increase  the  demand for
a g r i c u l t u r a l  wate r  supplies  by over 100 pe rcen t  desp i te  an
increase in e f f i c i e n c y  of wa te r  use. C~-oanges predicted in method
oo f ap p ly i n g  w a t e r  to land are ~‘r e- - - e ’r t e d  in t a b l e  S I S .

‘F oib le  318 — P r i ’j i ’ c t e d  C u m u l a t  i c-c Trend i n  t h e  M e -th o e l
of I r r i g a t i o n  on Crop land , Sub r e g i on

I t e m  1966 
— 1980 2000 2020  

1000 Acres 

Sp r i n k l e r  Systems 124 3 4 o )  600 9- 18
Flood Systems 401 380 318 238
Total Irr i gated Area 525 720 918 1, 186

Source : Soi l Conservation Ser°v ice , C-NP RBS P r o j e c t i o n s

Dra ina,ge

Over 57 , 000 acres of crop land have oc wetness  p roblem it
p resent  and dra inage  problems e x i s t  on -10 , 500 acres of t h i s  area .
The add i t ion  of over 2 m i l l i o n  acre - feet of i r r i ga t ion  o— n o t e - r  to
croplan d areas in the subreg ion is  expected to increase crop lan d
oi enre age wi th  a wetness  problem by a lmos t  50 percent t o  85 , 800
ac res by 2020.  Over 65 percent of this acreage will need drain-
age by 2020 in order  to  meet food and f iber  needs ( t r f ’ l e  3 19) .

Table 319 - C u m u l a t i v e  Croplan d A r e - i s  Need ing  D r a i n a g o
Subregion 7

I tem 1966 19 80 
1000 o ’~-r- ,, , o - -

F , e t ,  Areas 57 .8  63 .4  7 4 . t  n’ - - -

Pro j ec t ed  Accompl i shments  17.3 2 5 . 4  4 1 . 5  -

R e m a i n i n g  - 10.5 38.0 3 . E  -

Source:  Soi l C o n s e r v a tio n  Se r v i c e~~~
’
~ -NPR BS u ” r ’ u ) e .-t ,
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Erosion and Sedimentation

Over 2 million acres of cropland now have an erosion po-
tential and 864,000 acres of this land have present erosion prob-
lems . Shifts in land use and cropping patterns are expe cted to
increase the acreage of erosion potential by approximately 10
percent or to 2.2 mill ion acre s by 2020. In thr next 50 years
considerable effort will be required to reduce erosion and sed-
imentation damage by improved land treatment and management
techniques (table 320).

Table 320 - Cumulative Cropland Areas Needing Eros ion
Control , Subregion 7

Item 1966 1980 2000 2020 
1000 Acres 

I:rosion Potential 2,031 2,086 2 ,159 2 ,234
Projec ted Accomplishments 1,167 1,366 1 ,790 2,216
Remaining Problem 864 720 369 18

Source : Soil Conservation Service , C-NPRBS Projections

Flooding

Streams channels are in such an enlarged and stable con-
dition that a storm of 5-year frequency will not result in
serious overflow on bottomlands now being cropped , although storms
of this magnitude do cause some bank eros ion and some bedload
shifting.

Flooding in cropland areas is not expected to increase by
2020. There are two reasons for this assumption : Streambeds
will accommodate most predicted storm volumes - no increase in
crop l ands in low lying areas is expected; and storage reservoirs
w i l l  reduce the depth and duration of flood waters.

Fores t Land

The forest industries of the subregion will require an
estimated 358 million cubic feet of raw material per year by
the year 2020. This volume will be produced on the 6.4 million
acres of commercial forest land which is expected to remain in
timber production by the end of this period. This amounts to a
need of 60 cubic-feet per acre. Compared to a present annual
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industrial consumptive rate of 39 cubic-feet per acre of com-
mer ci al forest land , it is apparent that timber yield improvement
will be necessary . In this subregion , fas ter res tock ing, ferti-
lization , thinning and release are among the management tools
needed.

Potential erosion hazard and sediment yields have been
determined for the forest lands of the subregion. They are shown
on figure 45 and summarized on table 321. This data represents
potential yields prior to treatment or protection and could
exceed present levels by over 10 times.

Table 321 - Potential Sediment Yield without
Protective Measures, Forest Land, Subregion 7

Soil Acre-feet per Total
Loss Acres Square Mile Acre-feet

Category (1 ,000) Percent per Year per Year

Low 1 ,753.0 21 Less than 0.2 274
Medium 4,898.5 59 0.2 - 1.5 1 ,530
High 1 ,676.8 20 More than 1.5 3,930

Total 8,328.3 100 5,734

Source : Soil Survey Data ~ Interpretations , U.S. Forest Service ,Region 6

Watershed Protec tion

Acceleration in timber harvest and road construction pro-
grams are required to meet the subregion ’s increased wood fiber
demands. The rate at wh i ch thes e programs are expected to be
implemented is shown in table 322. Road construction w i l l  con-
tinue at this rate until the ultimate system is finished. Also
included in table 322 is the forest acreage that will be dis-
turbed by these operations.

Table 322 - Projected Cumulative Timber Harvest Activity,
Forest Land , Subregion 7 1/

Unit 1980 2000 2020

Timber Harvest Area Acres 1 ,163,000 2,723 ,000 4,126 ,000
Road Construction Mi 1~ s 7,000 16 ,400 24,700
Ground Disturbance 2/ Acres 245,000 573,000 866,000

1/ Based on the 196S level of timber requirements.
2/ Includes both harvest area requiring protect ion, and road

mileage , converted to acres , requiring cut and fill treatment .
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As indicated in table 322 , the 2020 timber harvest will
exceed 4 million acres and road construction and logging w i l l
damage the protective cover on 866,000 acres. These areas are
potentially heavy sediment producers unless adequate revegetation
and protective measures are introduced.

Wa tershed Rehabili tation

Seventeen percent or 1.4 million acres of forest land in
the low through very high sediment yield categories (table 310),
still require treatment to control erosion . Those areas con-
tributing most to pollution such as tracts of old logging, over-
grazed areas , abandoned roads , and damaged stream channels w ill
require the most intensive treatment.

Water Yield Improvement

One of the most significant potentials of the subregion ’s
forest lands is supplying abundant clean water. Presently
nearly 9.5 million acre-feet, representing 85 percent of the sub-
region’s annual runoff , ori ginates in forest areas.

The Water Retention Capacity Map (fi gure 46) and table
323 indicate the ground.-water storage capacity of the forest
soils in the subregion. The area in the “medi um” clas s alone
has a storage capacity of over 8 million acre-feet, almost
equal to the subregion ’s annual runoff.

Water yield improvement programs on these soils would
do much to improve stream-flow characteristics during bo th
periods of peak and low flows .

Table 323 - Water Retention Capacity, Fores t Soils
Subregion 7

Retention Acres Acre-feet per Total
Class (1,000) Percent Square Mile Acre-feet

Low 2,332.2 28 Less than 300 1 ,100,000
Medium 5 ,996.1 72 300 - 1 ,500 8,400,000
High -- -- More than 1 ,500 --
Total 8,328.3 100 9,500,000

Source: Soil Survey Data ~ Intrepretations, USDA, Forest Service,
Region 6.
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Range land

Erosion , sediment , and water quality constitute major
rangeland watershed problems in Subregion 7. Sediment yields are
particularl y serious on about 865,000 acres in the ‘Medium ,”
“High ,” and “Very Hi gh” yield categories shown on table 314. The
average annua l sediment yield from all rangelands is presently
about 1 ,252 acre-feet . Flooding problems exist on 25,000 acres ,
and some 8,000 acres have drainage problems.! ! Watershed
programs require measures to resolve present watershed prob lems
and to adequatel y protect range resource while making projected
changes in land and resource use. /

Projected tise of Range Resources

Agriculture is a major source of income, particularly range
beef produc tion and dry land gra in , and rangeland forage produces
an estimated 11.9 percent of the total beef and sheep production
of the area. Beef and veal production amounted to 151.4 million
pounds in 1964. This is expected to increase to 388.2 million
pounds or 156 percent by 2020. Sheep and lamb production is
expected to decline from 8.7 million pounds in 1964 to 6.6 million
pounds in 2020. ( 3) Although rangeland acreage is expected to
decrease 252,000 acres or 4 percent between 1966 and 2020, it must
meet increased demand for range forage production along with
greater requirements for recreation use and wildlife habitat
improvement .

Watershed Needs

An estimated 358,000 acres had received land treatment by
196~ for erosion and sedimentation control with accompanying flood
contro l and drainage benefits. This includes most of the measures
and practices for cover improvement and soil stabilization given
in the “Present Status” section along with accomplishments in
road stabilization . Where multi ple practices were involved , over-
lapping acreage was deleted . An additional 982,000 acres will
require treatment by 1980, 1.9 million acres by 2000, and 3.3
million acres by 2020. Land treatment should be accompan i ed by
development of a number of small water contro l structures to
assure adequate erosion and sediment control.

Protection and management practices have been imp lemented
on some 2.1 million acres of range land in this subregion , includ-
ing adjustment of livestock to the grazing capacity of the range
and special fire contro l pract i ces where required . Other measures

!/ Soi l Conservation Serv i ce , C-NPRB S data.
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associated with improved livestock distribution and control were
livestock and game water facility development and construction of
livestock control fences . Similar practices should he extended to
an additional 1.3 million acres by 1980, 2.2 million acres by 2000,
and 2.4 million acres by 2020. More information is needed on the
relative importance of bi g game and livestock competition for
range forage and a proper balance determined. Special areas need
to be set aside and developed as winter range for big game .

By 1966, an estimated 16 miles of rangeland streams had
been improved by stream clearance , channel improvement , or efforts
to improve water quality . An additional 16 miles need attention
by 1980, 24 miles by 2000, and 85 miles by 2020. More considera-
tion must be given to water quality standards and control relative
to rangeland use and management . Deficient water quality areas
must be identifi ed and specific measures and practices determin’~d
to achieve the objectives of improved water quality in conjunction
with other range management objectives.

An estimated 20 miles of bank stabilization work had been
accomplished in rangeland areas by 1966. This includes the stream
and bank stabilization acreage reported in the “Present Status”
section with conversion to miles on the basis of 10 acres per mile.
Future needs include an additional 110 miles of bank stabilizat ion
along streams and reservoirs by 1980, 290 miles by 2000, and 540
miles by 2020.

About 8 miles of dikes have been constructed on rangelands
to provide flood control and prevent damage from sediment and
debris. An additional 12 miles of dikes will be needed by 1980,
27 miles by 2000, and 39 mi les by 2020.

Other Land

In urban areas , almost 2,300 a . res are subject to frequent
flooding. An estimated 40 urban areas need additional or new
municipal and industrial water supplies . This contrast of too
much and too little water is common to the subregion .

Pract ically all of the urban areas that have flood prob lems
are adjacent to cropland areas that also have flood problems.
These problems are discussed more completely under flooding .in
this appendix and in Appendix VII , Flood Cont ro l .

All of the urban areas have access to sources of water
such as possible storage sites , streainflow , or. ground water. The
problem is in the communities ’ economic resources . A more complete
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discussion of these problems can be found in Appendix XI ,
Municipal ~ Industrial Water Supply .

There will be additional watershed protection require-
ments on roads and highw ays , as well as on building sites. Drain-
age , cut and fill slope protection and flood control measures
will be required in these areas.

Reservoir areas will be increased by about 60,000 acres
by 2020 for water supplies and for regulating streamfiows to
reduce flood and debris damage . Total “other land” acreage wi l l
increase from 565 ,000 acres to 733 ,000 acres (about 30 percent)
in the same period. This in crease wi l l  primarily be for urb an
and recreational use.

ME ANS 1~) SATISFY NEEDS

Needed watershed treatment to be accomplished by 2020
wi l l  require increased coordin ation of programs to meet the
nume rous and more intensive demands for land and water resources.
The land measures and watershed protection for optimum safe use
of all lands are discussed in this section in terms of structural
and nonstructural programs . The me an s to accomplish watershed
protection are discussed by indivi dual items which are costed in
1969 dollars .

In this subregion , 158 watershed areas (128 in Oregon
and 30 in Washington) comprise the basis for a conservation
needs inventory . ( 4  ) This survey indicates that  57 require
cooperative planning and land treatment. About 18 have a high
potential for meeting needs that should be developed in the
near future; 20 have potentia’s that should be provided for by
the year 2000; and 29 require action by 2020. Table 324 shows
the means for satisfying conservation needs by cooperative
action within watershed areas.

Over 860,000 acres of cropland, 865,000 acres of range,
and 340 ,000 acres of forested l and are subject to serious
erosion. About 86,000 acres of crop].~nd , and 25 ,000 acres of
rangeland are subject to f r ~oding ar41 sedimen t deposition.

Wa ter, whether it is too much or too little , is a major
concern in this subregion . Of the 158 conservation needs study
areas , 15 percent show a deficit in agricultura l domestic water
and 17 percent indicate a shortage in livestock water. In
addition, 26 percent of the areas show a need for supplemental
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municipal and industrial water. Fifty-four percent need water
for addi tional recre ation , 67 percent for fish and w i ldlife , and
46 percent for water quality control.

Table 324 - Practices Required for Cooperative Conservation
Development , Subregion 7

No. of I rrigation
Target Date Water- Flood Erosion Drain- Supp le- Land
and State sheds Protection Control age New mental Treatment 

1000 Acres 

1980
Oregon 15 26.2 471.5 7.1 58.5 .101.9 480.0
Washington 3 5.0 2.2 1.5 410.0 7.5 8.7
Subtotal 18 31.2 473.7 8.6 468.5 109.4 488.7

No. Watersheds 14 15 9 16 16 17

2000
Oregon 17 9.8 103.8 10.2 640.7 74.4 313.9
Washington 3 3.1 1.3 -- 38.5 38.5 4.4
Subto~ a1 20 12.9 105.1 10.2 679.2 112.9 318.3

No. Watersheds 16 18 11 20 20 19

2020
Oregon 21 7.6 47S.S 2.0 147.3 122.3 483.1
Washington 8 0.5 3.1 -- 63.7 3.9 3.6
Subtotal 29 8.1 478.6 2.0 211.0 126.2 486.

No. Watersheds 15 29 7 29 29 22

Source : Soil Conservation Service , C-NPRBS Data.

Crop lan d

The section s concerning Present Status and Future Demands
have shown there is a serious loss of soil and crops due to
erosion, which results in damages to real es tate and water quality
by sedimentation . There is a shortage of full season irrigation
water; and although the areas flooded are relatively small , the
damages from flooding are large. Projections show an estimated
increase in cropland of almost 15 percent by 2020 or from 3.6
million to 4.1 million acres. Irrigated cropland will need to
expand by an estimated 125 percent, or from 525 ,000 to 1 ,186,000
acres , in the same period .

Assistance wi l l  be needed by land owners and users of the
land in the direction and planning of group faci l i t ies  and projects
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to provide for storage , conveyan ce , and distribut ion of irrigation
water to meet these increases. Group plann ing and installatior~ of
prac t i ces  are needed for erosion control , drainage , and flood pre-
venti  on .

Addi tional croplan d is available from land presently not
cultivated , but capable of more intensive use (table 325).

Table 325 - Land Areas Suitable for Crop Production
Subre gion 7, 1966

Capab i l i ty 
— 

Oregon Washi flgton Total Percent
Classes 1000 Acres 

I 7.0 13.0 20.0 1
II 343.0 212.8 555.8 10

I l l  1,277 .0 696.2 1 ,974 .3 35
IV 2,557.0 480.5 3,037.5 54

Total 4 ,184 .0 1 ,402 .5  5 ,586 .5 100

Source: Soil Conservation Service, C-NPRBS Data

Water Conservation

Projec tions indica te tha t 9 percent of the potentiall y ir-
rigable land will need to be irri gated by the year 2020. The three
methods to meet the irrigation water needs of the area are : (1)
Pumping water from the Columbia River; (2) storage reservoirs on
the major tributaries such as the John Day , W a l l a  W a l l a , Uma ti l l a ,
and Deschutes Rivers ; and (3) use of groun dwater suppli es.

Water from the Columbia River can be used to develop lower
areas , but other sources are more economical for areas more remote
from the river because of increases in elevation and pump ing dis-
tance. An estimated increase of 2.6 million acre-feet is needed
in farm delivery of irrigation water to meet the total requirements
for water  short are as , as w e l l  as the projected increase in new
irr i gated acres by the year 2020.

Reconna issance surveys have been made on several potenti al
storage sites on the various tributaries , hut considerable more
detailed studies are needed to determine the most feasible sites.
Study is needed on the feasibility of recharging grow~dwater sup-
plies for irrigation . A pote ntial area for this type of storage
is in the area of Wal la Wa lla.

Irr igation by sprinkler irrigation systems is increasing
and by 2020 almost 85 percent of the i r r i gated are a w i l l  probably
be under sp r ink l e r s .
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Of the additional 661 ,000 acres projected to be under ir-
rigation by 2020, 96 percent (630,000 acres) is expected to require
water supp lied by reservoir storage . The remaining area could he
supplied by groundwater and streamfiow . Of the 630,000 acres i r-
rigated from reservoir storage , 340,000 acres are expected to
divert water which is derived from storage in the Columbia River
System. The remaining 290,000 acres could have water supplied by
storage in the upper watersheds . It is estimated that over
350 ,000 acre -feet of water will be avai l able to new irri gated
lands through more efficient use.

Increases in the irri gated area and shifts in the method
of applying water will require  more s op h i s t i c a t e d  i r r iga t ion
practices. The rate at which these are projected to be applied
is shown in table 326.
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Table 326 - Cumu lative Projected Practices for Irrigated
Crop land , Subregion 7

Practice lim it 1966 1980 2000 2020

l%ater Contro l No. 23 ,219 21 ,300 47,600 63 ,400
Facilities

hater Stora~~ No. 106 240 490 730
Irrigation l~ater Mi . 5 ,083 6,860 10 ,410 13 ,870

Conveyanci
Irri gation Systems , No. 1 ,988 1 ,880 1 ,570 1 ,170
Surface

Irri gat i on Systems , Nc). 1 ,806 4,826 11 ,146 17 , 726
Sprinkler

Land Shap ing 1000 Acs . 104 140 210 284
Irri gation V~ater Mgt. 1000 A c s ,  113 42 0 820 1 , 220

Source : Soil Conservation Service , C-NPRBS Projections

Drainage

In the crop land areas , 57,800 acres have a wetness prob-
l em . Of these , 40,500 acres are wet enough to limit choice of
crops and reduce yields . As noted in the Present Status Section ,
considerable work has been done on drainage . It has been esti-
mated that drain age installation s have already accomplished about
30 percent of the needed drainage. Table 319 shows croplan d
drainage prob lem areas and the projected increase for future
years . The projection s for future years are based on an expected
increase of 28,000 acres of cropland having a wetness problem
because of irrigation expansion . This table also shows that by
2020 drainage practices should alleviate drainage problems on
about 56 ,000 acres. The drainage practices necessary to drain
crop lan d areas at the projected rate are shown on table 327.

Table 327 - Cumulative Practices Required to Provide
Needed Drainage , Subregion 7

Prac tice Uni t 1966 1980 2000 2020

Drainage Conduits f~ Ditches Miles 606 890 1 ,450 2 ,020
Drainage Structures No. 378 550 910 1 ,260

Source : Soil Conserv iti.on Service , C-NPRBS Projections .

455



Erosion and Sedimenta tion

Of the 3.6 million acres of cropland , over 2 million
acres have been classified as having a potential erosion prob-
lem . Of these , over 860,000 acres presently have an active
erosion problem. Table 320 shows the erosion potential and the
rate a- which these areas should be treated.

Erosion of cropland areas can be effectively control-
led through agronomi c , cul tura l , and structural measures. It
is importan t to plan for the installation of practices and the
management of vegetation and tillage operations by f ields bas ed
on slope , tex ture , soil structure , and characteristics and
erosion resistance of the crop to be grown.

The practices necessary to treat erod~.ng areas and to
maintain cther areas in a stable condition are shown in table
328.

T a b l e  328 - Required Erosion Control Practices
Subregion 7

Practice Unit 1966 1980 2000 2020

Grade Stabilizat ion
Structures No. 82 120 210 300

Diversions and Terraces Mi. 866 2 ,350 4,320 6,290
Ditch Bank Seeding Mi. 38 55 97 138
Field Windbreaks Mi. 225 275 340 410
Crop Residue Use 1000 Acs. 740 860 1 ,020 1,180
Stubble Mulch 1000 Acs. 570 730 950 1 ,170
Grassed Waterway Acres 29 260 580 890
Stripcropp ing 1000 Acs. 156 240 360 470
Conservat ion Cropp ing

System 1000 Acs . 928 1 ,360 1 ,930 2 ,500
Pasture ~ Haylan d

P l a n t i n g  1000 Acs . 160 210 270 330

Source : Sofi Conservatfon Servi ce , C-NPRBS Projections

Are as in Land C a p a b i l i t y  Class  II on wh ich grain is to be
grown , stubble mu lch is an essential practice to protect the
soil. Subsoiling and minimu m tillage improve the intake charac-
teristics of most soils in the subregion . On Capability Class
III , soils planted to grain , structural and vegetative measure s
as well as cultural practices are required. Diversions, water-
ways and stripcropping are needed to supplemen t stubble mulching,
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crop residue use , and minimum tillage . Most soils will have less
erosion when a program of subsoiling every 4 to 5 years is used.
The practice of deep furrow seeding on the contour is needed on
some soils , and early fall seeding will provide winter cover for
most years. Capability Class IV soils growing grain require
more intense use of these same practices . In addition , more care-
ful management is required and a more frequent rotation program
with grass is essential.

Soils that are prone to erosion from the action of wind
require simi lar practices regardless of cap ab i l ity class , al-
though Class IV requires more intensive treatment than Class II.
Protec tion from w ind eros ion is accomp lished by reducing w ind
velocit ies at the surface of the fie ld. Such practices as stub-
ble mulching, cloddy ti llage , wind stripcropping, wind breaks ,
and minimum t if lage are some of the practices used.

Peas are close grown in rotation with smal l  grain in
some areas with over 16 inches of precipitation . The most impor-
tant practice for ’~erosion control is dry plowing,  since all pea
vines are usually removed during harvest  and are not available
for mulching.  Dry plowing leaves the soil in cloddy condition
to protect the soil. Fall seeded grain is seeded in a cloddy
seed bed; for spring seede d grain , the f ie lds  are lef t cloddy
all w inter and are worked prior to seeding.

Grass and legumes protect the soil from eros ion. For
th is  reason , the only practices necessary for hay and pasture
programs are management practi ce to maintain stands . Other
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practices , such as land shap ing and straw mulching, may be
necessary during establishment periods.

The practices mentioned above will adequately take care
of most erosion problems . However , conditions are such that
about 1 year in 10 at l ower elevations , and 2 years in 10 at
hi gher elevation s, the practices h i ll not completely control
crop land erosion. These conditions are caused by rain on frozen
soil. Another problem encountered in the subregion is heavy
wind driven snows. This occurs 1 year in 10 to 20. Diversion s ,
wa terw ays , and channels have drift s that block flows during snow-
melt.

Most erosion problems t~il l be solved by individual land-
owners with cost sharing and technical assistance from public
funds.

Flooding

To protect the 86,000 acres of cropland from the ravages
of flooding, two kinds of practices are normally used. Damage
from floods can he reduced by providing adequate stream channel
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capacity by enlarging channels  or deve l oping adequate levees
to keep the water within the present channels. Storage is another
method of flood protection . This method can often control or
regulate high volume , short duration floods . It helps to protect
against eros ion , deposition and pollution . it also provides ad-
ditional multipurpose benefits for other types of water uses ,
such as i rrigation , municipal and industrial development, fish
and wildlife enhancement and for recreation .

The convec tion type storms , commonly called cloudbursts ,
wh ich gene ra l l y  occur in late spring and summer , are quite dif-
ficult to protec t against . However , protective measur~ discussed
above also apply to this kind of flood. Selective measures
designed to improve the stream channels and protec t against floods
are presented in table 329.

Table 329 - Cumulative Crop land Flood Protection Practices ,
Subregion 7

Practice 1966 1980 2000 2020 
Miles  

Stream Channel Imp . 338 1 ,570 3 ,200 4 , 850
Streambank Protection 49 220 450 680
Stream Channel Stab . 4 40 80 120
Dikes and Levees 41 180 370 560

Source : Soil Conservation Service , .C-NPRBS Projections .

A combination of selective measures is recommended that
wi ll provide protection to growing crops, prevent erosion and
provide for the orderly removal of water in excess of what can ,
under normal conditions , infiltrate into the soils.

Program Cos ts 
*

The estimated cost of providing for the conservation and
improvement of the subregion ’s cropland is presented in table
330.
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Table 330 - Estimated Cost of Crop l an d Conservation
Practices , Subreg ion 7

Water Con- Erosion Flood
I tem servation Drainage Control Control Total

($1 ,000)
1966-1980

Pr ivate  Funds 353,367 1 , 694 48, 342 1 ,001 404,404
Public Funds 86,408 672 5,915 1 ,484 94 ,479
Technical Costl’ 10,749 579 5 ,601 250 17,179

Total 450,524 2,945 59,858 2,735 516 ,062

1981-2000
Private Funds 797,060 3 ,710 112 ,740 2 ,790 916 ,300
Public Funds 170 ,060 1 ,580 13,790 5,780 191 ,210
Technical Cost!’ 26,643 1 ,296 12,326 860 41,125

Total 993,763 6,586 138,856 9 ,430 1,148,635

2001-2020
Private  Funds 1 ,181 .290 5 ,490 1 74 ,620 4 ,660 1 ,366 ,060
Public Funds 236 ,140 2 ,360 21 ,360 9,660 269 ,520
Technical Cost!’ 41,428 1 ,928 17 ,253 1 ,430 62,039

Total 1,458,858 9,778 213 ,233 15 ,750 1 ,697,619

1/ Includes publ ic  and private  costs.
Source : Soi l Conservation Service , C-NPRBS Project ion s

Forest Land

Increasing needs for lumber , plywood , pul pwood , and other
forest uses wi l l  create addit ional timber production demands on
the forest lands of the subregion. Meeting these needs will re-
quire accelerating levels of watershed protection, reduction in
present sediment levels , and increased stream flows through vege-
tation and snowfield management. These land treatment practices
must complement the structural programs designed to develop the
water potential of an area.

Watershed Protection

I t  is anticipated that the present  standards of watershed
protection ~conducted concurrently wi th  logging and road construc-
tion, as outlined in table 311 , w ill be improved on the public
forest lands . By the year 2020 , standards on private areas should
be at least on a leve l of those present ly u t i l i zed  on the public
areas , especially on s ites with a high eros ion or sed iment y ield
potential. Table 331 outlines the required pract ices and
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antici pated total cost accumu lated through the year 2020. These
costs are based on the assumption tha t :  (1) On the publ ic  forest
lands , cont rols through timber sale and construction contracts are
adequate if properly app lied , and (2) on the private forest lands ,
the minimum required in year 2020 w i l l  at least  meet standard s
present ly  in force on publ ic  lands .

Table 331 - Projected Costs for Watershed Protection Practices ,
Forest Land , Subregion 7

Total Total
Practices Uni t  Uni t s  1/ Cost 1/

$ 1000
PUBLIC FOREST LAN D

Logg ing Disturbance Treatment Ac. 392 , 000 7 ,840
Harvest Road Treatment 2/ Mi. 15 ,700 3,925
Other Watershed Requirements 3/ Ac 6,037,000 141 ,190

Total Cost 152 ,955

PRIVATE FOREST LAND

Logg ing Disturbance Treatment Ac. 227 ,000 3,405
Harvest Road Treatment M i .  9 , 000 1,800
Other Watershed Requirements Ac. 1 ,763,000 57,948

Total Cost 63 , 153

ThTAL ALL LAN D

Logg ing Disturbance Treatment Ac. 619 ,000 11,245
Harvest Road Treatmen t Mi . 24 , 700 5 , 725
Other Watershed Requirements Ac. 7 ,800 ,000 199 , 138

Total Cost 216 , 108

1/ Total for 55 year peri od 1965-2020. Costs in 1969 dollars.
2/ Includes road maintenance
3/ Includes watershed surveys , plans , f ire protection , timber

cultural practices , special road requirements and other
indirectly related i tems.

At the rate projected in table 331 , recurrent watershed
protection measures will cost about $2,780,000 annually on the
public fores t lands and shou ld cos t about $ 1 ,150,000 annually on
the private forest land.  Converting the annual costs to totals ,
this amounts to $216,108,000. This represents the cost of
mainta in ing the productive condition of the forest watersheds
under the pressure of the projected demands.
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Watershed Rehabi l i ta t ion

Forest areas wi th  the hi ghest incidence of erosion are in
the medium through very hi gh sediment yield category. (table 310)
These areas presently contribute about 110 acre-feet of sediment
per year or 22 percen t of the total  load .

Treatment needs and the amount to be accomplished during
time periods 1980 , 2000 , and 2020 are listed in table 332 . Table
333 outlines the anticipated sediment reduction through the
application of these measures.

Table 332 - Projected Watershed Rehabilitation Programs ,
Forest Land, Subregion 7

Program Unit Amount Cost!’ Amount Cost!’ Amount Cost-!]’ ~_ _  — 

~Tö~o fl~~o ~T~~o

FEDERAL LANDS

Lan d Treatment Ac. 30 , 100 16 ,501 20,100 11 ,001 15 , 100 8,251
St ream Rehabil i tat ion Mi. 726 677 815 941 721 961
Road Rehabilitation Mi. 2 ,015 901 1 , 126 496 40 1

Total Cost 18,079 12 ,438 9,213

NON-FEDERAL LANDS

Land Treatment 2/ Ac. 60,300 812 105 ,900 1 ,332 107 , 800 1 ,345
Stre am Rehabil i tat ion Mi . - 34 31 85 251 49 98
Road Rehabi l i ta t ion ‘li . 405 12 634 19 320 10

Total Cost 855 1,602 1 ,453

TOTAL ALL LANDS

Land Treatment Ac. 90 ,400 17 ,313 126 ,000 12 ,333 122 ,900 9,596
Stre am Rehabil i ta t ion Mi . 760 708 900 1, 192 770 1 ,059
Road Reh abil i tat ion Mi.  2 ,420 913 1,760 515 360 11

Total Cost 18 ,934 14 ,040 10 ,666

Trin 1969 dollars .
2/ SCS River Basin Survey Data.

Erosion contro l practices are expected to reduce sediment
yield by 25 percen t or 130 acre-feet per year. ‘ Medium and very
high categories wi l l  receive the most intensive watershed treat-
ment and should show the most reduction. These areas are related
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Table 333 - Expect ed Annual Sediment Reduction
Forest Land R e h a b i l i t a t i o n , Subreg ion 7

Total Sediment
Present Acres Sed . Yield Acres Reduction
Yields 1/ (1 ,000) Ac-ft./Yr. Treated 2/ Ac-ft./Yr.

Very low 6,876.8 215 - - --
Low 1, 160.3 181 219 ,000 27 .4
Medium 280.3 88 280 ,000 78.8
Hi gh -- - - - -  --

Very hi gh 10.9 25 11 ,000 22 .1
Total 8, 328.3 509 128.3

Total reduction , percent 25

1/ Data from table 310.
V Data fro m table 332. Miles treated converted to acres .

to ac t iv i t i e s  such as timber harvest , road construction , and
other forest land use operations.

Typ ical g u l l y  s t ab i l i za t ion  work on forest range lan d in
the southeast corner of the subreg ion is shown in the accompany ing
photograp h. This work includes gully stabilizat i on through “g u l l y
plugs ” and cover seeding. Fencing is used to exclude livestock
until stabilization is complete.

In addi t ion  to erosion control needs , nonrecurrent  work
w i l l  be required on future forest burn s and lands adjacent  to
future water  storage projects .  These sources w i l l  be tr e a ted  as
the need arises.  There fore , the 25 percent overall  reduction is
that  amount poss ible  s~iould no new sources occur throug h f ire or
other natura l disaster.

Water  Yie ld  Improvement

The projected water  y ie ld  improvement opportuni t ies  and
the amount that should be accomplished during time periods 1980,
2000 , and 2020 are shown in table 334. Timber cover on the
private forest lands is modified p r inc i pa l ly  to meet s ilv i c u l t u r e
require ments .  Therefore , ne i the r  water y ie ld  improvement
practices nor benefits are estimated , although some benefit
does occur.
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Table 334 - Projected Water Yield Improvement Practices
Public Forest Land, Subregion 7

1980 2000 2020
Program Unit Am oun t Cost!! Amount Cost!’ Amount Cost !!

~T~ o Tf~5o $1000

Cover Manipulat ion 2/ Ac . 10 ,000 320 15 ,000 248 33,700 533
Snowpack Management Mi. 50 2 ,500 50 2,500 60 3,000
Water Spreading 3/ Ac. 5,000 273 8,600 408 15,000 600

Total Cost 3 ,093 3, 156 4 , 133

1/ In 1969 dol lars .
2/ Includes type convers i on and ri parian vegetation mwiagement.
3/ Planned for a l t e r ing  t i m i n g  of runoff or groundwater recharge ,

not for irrigation or other resource activity.
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Total Program Costs

In summ ary the tota l  cos t of forest watershed protection
and land treatment programs through the year 2020 may be expressed
as fo l lows :

Costs
($ 1000)

Watershed Protection 216 , 108
Watershed Rehab i l i t a t ion  43 ,640
Water  Yie ld  Imp rovement 10 , 382

270 , 130

Range land

Measures and Practices for Watershed Protection

Rangeland watershed protection , r ehab i l i t a t ion  and
improvement practices to meet future needs in Subregion 7 are
shown on tables 335 , 336 and 337. Mos t of these pract ices which
improve watershed condition s also have other managemen t
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Table 338 - Sediment Yield Projections from Rangelan d,
Subregion 7

Sediment Yield
Categories ~, (n 19 80 2 000 20 2 0

Rangeland Acrea~~
(1 ,000 Acres)

Ve ry Low 5 ,358.4 5,24’~.5 5,280.0 5,275.0
Low 134.4 3 14.9 4 9 B a l  676 . 1
Medium 704 .0  4~) 8 .6  312 .7  126.6
Hi gh 131.8 94.9  61.6 28. 3
Very Hi gh 2 9 .5  — 1~

). 1 9.6 --
Total f),358a1 6,176.0 6,162 .0 6,106 .0

Percen t Change
from 1966 .0 -2,9 -3.1 ~4.0

Annual Sediment Y i e l d
(Acre-Feet)

Very Low 502 492 495 495
Low 32 74 117 158
Medium 385 273 171 69
High 206 148 96 44
Very Hi gh 127 82 4 1 - -

Total  1 , 252 1, 069 92 0 766

Percent Change
from 1966 0 -15 -27 -39

i/Very Low th roug h Very Hig h Cat egor ies  represent genera l i zed
range areas on which  annual  sediment  r.’i e l d  per square m i l e
averages .06 , .15 , .35 , 1.00 , and 2 . 75 acre - feet respec t ive ly .

Improved Range Condition and C a p a c i t y

Es t imated  future range improv emen t (shown on table  339)
w i l l  resu lt  from ac comp l i s h ment of requi red measu res an d p r a c t i c e s
for watershed r e h a b i l i t a t i o n  and pr o t e c t i o n , shown in t ab les  335 ,
336 , and 337 , and from other  management pract ices for improved
production capac i ty  of the range . Good con d i t i o n  range w i l l  be
increased from 19 percent to 79 percen t of the t o t a l  range acreage
by 2020 , or from 1.2 r ’ i l l i o n  acres to 4 .8  m i l l i o n  acres. Poor
condi t ion  range which , in 1966 , accounted for 45 percent of the
total  rangelan d , w i l l  be decreased to 7 percent by 2 020 , or from
2.9  m i l l i o n  acre s to 418 ,000 acres. W i t h  an improved range
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condition and a decline in total rangeland acreage by 2020, the
1966 grazing capacit y of 955 ,000 an i mal unit months is expected
to incre ase to 1 ,8-14 ,000 an i ma l u n i t months in 2020 , an increase
of 93 percent .

Even with this signifi :mt improvement in range condition
and grazing capacit y , range forage production will meet only
ab ou t 9 .3  percent  of the  a n t i c i p a t e d  demand for livestock pro-
duction in Subreg ion 7 be 202() compared to 11.9 percent in 1966 .

E s t i m a t e d  Program Inves tmen t  Cost s

Broad i n v e s t m e n t  ~o’ - t  e st i m a t e s  (based on 1969 do l la r s)
are shown in t a b l e  340 for  a l l  future measures and practices
l i s t e d  in tables  335 , 336 , arid 337 . Cover improvement  and so i l
stabilization programs will r e n i i l i r - m- $19 .3 million between 1966
and 2020 or 58 percent of fliF ’ io t ; il $33 0 million rangeland water-
shed costs. Watershed o r i e n t e d  land management practices require
$7.9 million or 24 per cent of the total , and water contro l
structures require $5.8 milli on or 18 percent of all costs.
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Based on the  pr esen t ra t i o of rangelan d ownershi p, an
estimated $23.9 million or 72 percen t will he n eed’~d for the pri-
vate range . The public range will require ~9.l million or 2$
percent of the total .

Other  L-ind

F l o o d  p r o t e c t i o n  in urban areas can he g r e a t ly
e.Thanced by f lood  d e t e n t i o n  reservoirs , e n l a rged o r i mproved
channels and by dikes and levees. Land treatment measure s are
also essenti a l to prevent silting in the channel. Silt depo sition
reduces the channel capacity and creates costl y maintenance of
the channel to keep it functioning properl y.

Flood protection is presently requ i red on 3,400 acre S
of urb an area. This protect i on can be accomp lished by develop ing
a combinat ion  of reservoir de t e n t i o n s , channel enlargements , and
properly t rea ted  watersheds .  tJ rhan are a works of improvement arc ’



gerie r il lv dt ’~ i gned 1 - ’ provide prot n ’ n ?  ~Ofl .i g , i i t  5’ ‘ i - ” — ot  I in
100 y e a r  ) ‘n r l i ) n a h i l i t v .

‘ f l )t t SI in t v - &l e fl’s 0 1  i’~ e p 1 inn i rig and de cc lopmen t pro j i l  t
have bro idenod ‘he s cope ot consi’ t \ ~ i t  ion . fli e’.e p r o l e  t v i  rv

r . - - - . s m a l l  u rb an  areas to  m u l t i  - * 1 5 1 ! ,  i - v  v ’ f ’l o ” t s  and include grI )ii~ 5

d r a i n a g e  pro R ’c t s , l a~ri and bsin ~ st ahili:.it ion , stre~ t uid a l l e y
‘ - t o o. t I n’-e me si ssi res m d  s i m i  I s i r  programs .

S o i l  sur ~’ ,’vs and 1 1 1 1  i t - r n - I  i c e  a n a l y s i s  can p r o v i d e  i d e —
l. snd r F ’ s c n l i r c e  i r i f or t n~ i t  ion t i  u r b a n  p l a n n i n g  bodies . These

agenc ie s  can use this info t’t*it ion to determine future ha:ards in
-irba n devel :C c -  st and to i vn) ld  problems before the occur. ‘-lati \ .

urban deve l. ’p s’ Io i t  -~ coti 1 d have  eas i lv avo ided  i’. s i t  Si no I I  s-. ser i ous
p rob l ems  i t ’ t h e  p 1 a n t i c  rs had u sed i v a i  t a b l e  d a t a  / 1 r h id r e l ) ie ted
p l a n n i n g  a s s i s t a n c e ,

One i f  t h n o  more c o t t o o t  p r o b l e m s  in  urban d e v e l o p m e n t s  i s
i - h 1’ u~ e of ~ c - p t  i c  tank d r a i n  f i e 1 d ~~. Th~~ proble m i

~, n i -  only causes
undesi r d s l e inconveniences along with a cont inual expense t o  keep
the -‘. ‘~

- st  em operating, hut the c on s t  suit th r i -sit to the health of tb.-
n e i ghbo rhood i s  of n r ~ me i ‘n p o r t  . i n i .  e .  The most logical ‘siethod of
avoiding thi s t~-pe of p roblem i s  t o  o b t a i n  an adequate soil analysis
of the  are a involved to  gu ide  in t he  design of sept ic  tan k drain
f i e l d  sy stem s .

There are a number of poss ibl e solut i ons to problems such
a~ th ose listed above : (I) The deve l opment sites being p l anned
can he el i m i t a t e d ;  (2) other areas can be p lanned for uses that
sire cIlmp:i t ib le with t h i s  type  of p r o b l e m ;  3) m l  low only the type
of d e v e l o p m e n t  most t o l e r a n t to t h i s  t ype of p rob lem ; 4 )  zone
t h n -  ar e a  t’u r  the  t ype n / t development t h a t  s~~f fer :~ t h e  h ’mst ex
t e n c i t - e  d o l l i r  damages and causes le s s  burdensome inconven i ences ;
(5) re move t h e  p rob lems  b y p r e v e n t i v e  m ea sure s  at the  o u t s e t .

P l a n n i n g  today for tomorrow ’s needs has reached the criti-
ca l stage , s ince  the t o t a l  l and area w i l l  reduce s l i gh t l y  betwe en
now and the year  2020 and p o p u l a t i o n  w i l l  more t h a n  double  in the
-- I i b r F .’gion . T h i s  p o p u l a t i o n  w i l l  r e q u i r e  mo re than 20 , 000 ac r es
of l and  p r i m a r i l y  in  urban d e v e l o p m e n t s  to  p r o v i d e  l i v i n g  space.
“lost of t h i s  t r a n s fe r  in l a n d  use w i l l  come from l ands  p r e s e n t ly
used is crop l an d or range l and.

\ l i i - - t  of t h e  nei.-es- - .I rv si r u c t l i r n -s and p r s i c t  i ces  n e c e s s a ry  to
p r o t o n  t I t h o r  I ands  h - - v  e been i n c l u d e d  and c o st  i’ il i l  s ewhere  in  t h i s

i I I F ’ t i l l l  x and i n  -‘k J ) p e n d i c ( ’ s  V I I  . I m o d  ( i n l i t  rol  : I \ , I r n  ga t  ion :
\ l i i r i i c i p a t  and I n d u s t r i a l  )‘u ; i t - r  ‘~ ipp 1’~- :  and X I I , W a t e r  Q u a l i t y

and Pol h i t  i on  Io nt ro 1
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S II B R I i C I ( I N S
I. 1) Ii’ L P C 0 I, I !  M B I \

PIflsbl .51 51’ VP 5

S r i h r e g i  on $ , the l . i ’wcr t:~ I r i m b  i a , l i e s  w e s t  of t h e  Cascad e
Range in  s o u t h w est  I%~i s h i n g t o n  b e tween  the  Cow l i t :  R i v e r  on t h e  n o r t h
and t h e  Co l u m b i a  R i v e r on the sou th . ‘Ilie a r ea  i s  s l i gh t  l y less  t h a n
2 p e r c en t  of the C o l t i m h  i a — N o r t h  P a c i f i c  R F - g i  on and  I nc lri des
3 . 2  rn h l i o n  acres  of l and  and 73 , 1)0( 1 acres  of l a r g e  w a t e r  a reas .
Nearly 58 pe rCen t  i s  p r i v a t e  l a n d :  t h e  r e m a i n i n g  42 pe rcen t  i s  i n
P u b l i c  o w n e r s h i p ,  p r i n c i p a l l y  n a t i o n a l  fores t  and s t a t e - o w n e d
fo re s t  lands .

The a n n u a l  p r e c i n i  t a t  ion  dec reases  f rom 90 i n c h e s  on t h e  s~ .’st
s i d e  of the  Coast  Range  to  5( 1 i n c h e s  i n  t h e  lower r i v er  v a l l e y s ,
then  i n c r e as e s  to  100 i n c h e s  or more i n  the  w e t t e s t  a r e a s  a l o n g t h e
w i n d w a r d  s lope  of th ( ’  Cascades . In t he  l o w l a n d s  s n o w f a l l  s e l d o m
exceeds  10 to  15 i n c h e s  or r e m a i n s  on the  ground longer  t h a n  2 w e e k s .
Snowfall increases in t he  m o u n t a i n s  and can he expec t ed  any t i m e
be tween  October  and June . The a g r i c ul t u r a l  a reas  have a frost-free
seaso n t h a t  ~‘aries from a p p r o x i m a t e l y  140 (lays in the  cooler  v a l l e y s
to 180 days in the warme r valleys . This period runs generall y from
m i d — / \ p r i l  u n t i l  m~ d- f l ct ob er .

‘t o t a l  s t r e a m  di  s c h a rg e  ave rages 18. 1 m l  I l i o n  acre - fc~~t n o r
y e a r .  O v e r  16 m i l l i o n  a c r e — f e e t , 90 pe r cen t , o r i g i n a t e  on f o re s t
l ands  , t h e  h a l  s inc e  f rom crop l a n d  and past ure s I r n ’as (fi gure -19 ) -

H i g h e s t  r e c u r ren t  sed i ment yields are in the crornland areas -

-\ r e sms  of t F ’m p o r ;m r v  h i g h y i e l d  r e s u l t  f m m  l o g g i n g  and r o: md Con st  r u e  -

t ion  on some of the steeper m o u n t a i n  s lopes  ( t a b l e  341 and f i g u r e  50) -

‘Fable 341 - (;eneralized Sediment Yield b y Cover and Land ( I s e ,
Subreg ion 8

Cov(’r and I .000
Land U se Acres Pe rcent  Se d i m e n t  Y i e l d  P e r c e n t

(ac-ft ./year)

Crop l and 2 0 1 . 1  (t 53 10
I orest l and 2 , (F6 ~I . () 84 ~123 79
Range l and 67.9 2 16 3
Ot her  Land 2 58.6 8 4( 1 8

Total 3 , 1 92.6 100 532

Source : 1)erived from f i g u r ~~~
”
~~ and 50 and A p p e n d i x  I V .

4 7 5
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I - rop 1 ;i

‘lh r i n t i i ’ h  i t s  me ander i r ig  cou r se t n the s n ; I  , the C o l u i m b  i a
Ru d r  h i s  f ;i ~~h i  i ’ m - n)  br o ad  r i s e r  t n - r i - a ce’; that support the m aj o r
I c r i  n u  I t r ir a 1 e r u t e r i n r i  sos of t i m ’ suh n ’1’ i on .

l i t  I and  -iii ’ ) t i m ’ urban r e m i t  e rs of t he sub  r i g  i Ofl I m v i  do
xo ’l h - u t mn ar~et out l o t s  I o r  s 111 -} i  p r od u c t s  of ’ t h e  suih r -gion sis

i ’ m  l~ and cpu _ s. The - \ m s t e m l c n ’  01 po oni  h i ~s h w s r v  f a n ,’i l i t i e s  fui th er
h t ’ l i n s  t o  m a k e  t h i s  a p ro fitable a g r i c u l t u r a l a rea ,

Pon I t  rv fo o d s  a r e  i ri -no rf en] f r o m  o u t s i d e  the  a rca : there fore .
li t t le u — c  of l a n d  for this i n d u st  no e x i S t s  . Li v e st o c h  i s  the

- t u - e r  n i t  l a n d . m a i n l y  f o r  p a s t u r e  and hay , ~inst of thy ’
t e n - c t m  t s have a n ’ ni-;s c o v e r  on the soi 1 , e x cep t  f o r  f i  I h er t
t r ’ ’e s  . s~h i c h  ii ” ’ c l i ’ : i n  t i l l e d  l’or ease of h a r v e s t  i n g .  ‘I’h c a c r e a g e
1 - e n !  ~n t  ~‘ C m ’ n t  sib lo s  a n d  f’i l h e r t s  i s  t h e  m a j o r ar ea being
int l I i  i v e l c  t i I l & ’ d a

N e a r  I ~
‘ ¶ )  p e r c r m m t  of t he  c rop  l a n d  i s  i rn  gated . l vp e s  of

crop s g rown 501( 1 ; I C r c s i u ’ ( ’ s  of i r ’ r i  gated  an(l non i rn gated c r op s  a re
s h o i s u i  i n  t :ib h e  ,-12 a

1-  - _ ‘00 . ‘ ‘ T ’ I . ” , ‘ I I i ’ l I  I -tn - ‘I n .

In ,,, .’, I I - nn ’ - - ’ ’  -i il ’~ 5, n m ’  - n f l - I
‘a - , t  - , tu t - ,- - - n  rn S,a’e I ‘ I n , — rn~~n ‘‘ nt l , n n.n r- - - t - :  I - 

- 
Ir . n 

-
- - n i l -  In I -

‘I I , ‘ ,n i n ,  i ~ - - - I - 5 ’ n

I I . i _ n i _ I ’ S .5 —

I ‘ ‘ I  Th~~ I - S I , ” ( n.  j I

i rn n’ n ’ I ’  I r - ’ -  i n  - -

i~ ,- - l- . _ a’ , In _S - — n. i ,~ S n
n n t)fl I .  - - - . i  -

I - ’ i l  ~I l t  - 
- - 

~ . l
_

_ ’_ 
~-u

I .m 1 i nn n ,~ - 5 I in  ,~ - ,‘ I - 
a’ 

- 1 4 - 
‘a i -

( n - n t - I  i i i

- n n n r - , -  ‘-n n i j  i - ‘n I ’ ( ’ r ,~ it i r’ f l  5,’t’ v i ’ ’ ’ _ I . \ 1 j  ,
~

I’natc’r C o n s e r v a t i o n

‘I’h e ; u g r i c i r l t u r ; i l ; i r o :n  of the sub reg ion has a srummc r p e r i o d
of 5 m t n  r s h o r t a g e  fo r  sign  c u l t u r a l  uses  and  a w i n t e r  p e r i o d  of
w a t e r  ‘- li m p h i s .  Considerable wat er conservation work l ì sus been
a c c o m p l i s he d , as i s  show n i l l  t a b l e  343.
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CubIt’ ‘~~) . ‘~ - - I sat or  ( (1115i , ’I’5 ,’it  (I l l I’ r a n .- t  i en’s -‘upph i e d on Crop land
Sub reg ion 8, 1966

P r a c t i c e  U n i t s Washington Oregon Total

l~a te r  Cont ro l  h aci  I i  t i e s  5~ . 713 .0 4.0 717 .1)
I r r i g a t i o n  Wat e r  Conveyance

F~i n,’j lities ‘Ii les Il a O — 9.0
(
~:iten Storage Fsuc i lit ies No . 5 8 ( 1  - 58 .0
Irrigation System , Sprinkler No . 492.0 12 .0 504.0
l,and Shaping 1, 000 Acs . 2.1 .1 2.3
Irrigation Icsitor Management 1, 000 Acs . 8.6 1.6 10.2

Source : S n i l  C o n s e r v a t i o n  5e rv i c e  Da ta

Irrig ation development to date lists been accomplished on an
individual farm basis. “lost of the irri gated land is in small
blocks adjacent to the streams , Individual developments pump
directl y from the streams or from ground water. Group deve lopments
have generally not been necessary .

Table 3- 14 shows the  i r r i ga t ed  lands, ,  source of w a t e r , and
method of anp licati on for the subregion . The table also show s the
amount of irri gated lands that are short of water during the
i r r i g a t i on season .

Table 344 a- )~ater Availabilit y and Irrigation “lethods
for Crop land , Subreg ion 8, 1966

Item Washin gton Oregon Total 
- Percen t

(1 ,000 acres)

Water Source
Strea m fiow 1 1 . 4  1 . 4  1 2 . 8  74 .0
Ground Wate r  4 . 4  - 4 . 4 2 5 . 4
Reservo i r  Storage - .1 .1 .6
Total 15a8 1 .5 17 .3 100 .0

Area w i t h Adequ ate
Supp ly 15.2 a7 15.9 92.0

Area with Inadequate
Supp ly .6 .8 1. 4 8.0

Method of App l ica t ion
Sprin kler 15.8 1.5 17.3 100 .0

— — —

Sou7ce Soi I Conso rv u t  on Serv ice  , C - NI’R!IS Oat a
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The i r r i ga t ed  acreage varies  f rom year to  year , d e p e n d i n g
n il  available moisture , pasture conditions , and forage needs.
Sprinkler systems sir-c used for irrigation . They are better adapted
than flooding systems for several reasons : (1) Water control is
an important factor of soi l drainage and the amount and distribu-
tion of water is better regulated by sprinklers than by flooding;
(2 )  the water supp ly is generall y from large rivers with relativel y
flat gradients , making gravity diversions difficult; (3) most of
the irri gated land is adjacent to the streams and in small plots ,
therefore , pumping from streams is more practical than gravity
divers ions ; (4) overflow on the irri gated land during flood stages
creates a maintenance problem on ditches , diversions , and other
structures associated with flood irrigat ion systems ; (5) it is
d i f f i c u l t  to keep fields sufficientl y smooth for flood irrigation
where overflow occurs ; and (6) sprinkler systems facilitate the
control and efficient use of water by part-time farmers who of
necessity cannot be present to make the frequent water changes
required by ‘flood irrigation .

Because of the relative abundance of rainfall , irrigation
development has not progressed to the degree that it has in the
drye r areas of the region . The irrigated acreage fluctuates from
year to year , but the trend is increasing.

_  

V  

_
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~~~~ ~~~~~~~~~~ 
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\ h i  gh love  I of ’ manageme nt is t i n ’ e c ’ S  so rv to oht a i n the g I n - - n es t
ret  u r n s  f rom I rr i gut ion , wh i ch may i tic itide : I Ira i ri ;i g - , mp roved
Ssu i ’i i’t in ’s of plants , a nd I n’rt i I i  :a t  ion .

(n yc I nnJ i I i lc ’ Ii t s t n  d at  ~ ‘ , h o w ev e r ’  , i rid i~ I e t Ii a t  m :iuuv I a roe’ i’’
l i s t s ’ - b i - n ’ t i  ra - luin ,’ta ri t to make’ t h i n ’  ra’n I l ii roil n s’ n ’ s I r u i e i u t  s or’ i rri p :i t ion .
In t h e  l o u ’, ’ m uir . t h i n ’  d or rn ; ind  f i n n  da i i c  s t u d  Ii v c s t n n n  I p t ’ n~~l i c t - - and t i n
r d - i t i v o  e n n m i j n n - t  I t  i ce S l t u a t j O f l  h i t s - n - n  t l u i ~; and o t l o - r  !t r - noli i c i np
, i i ’ e , i s  s- i  I l  h ive  u h e a r i ng  on tim’ i rn i gsit ion des ’elo n n n ’ n t  in this
su b reg i on .

Pr-u i nsige

There  sire $7 ,700 acres if em n m n l sind i n  t h i s  s u i h r n ’ c ’ i c m n t h a t
s i r e  e x c - s s i v e l v wet ( t i !  Ic 3 4 5 ) .  ‘l ’h rough 19P (n  , O ! n m n l l t  Iti , 0 ( 1( )  ;m’r o s

m s i s ’ e been dna r ned - and ‘ n o t  of thu, r ema in  i rig ‘
~2 . 000 sic res ha ~’ e’

(Inst i nage p rob loms l i m i t  i ng gene r si I CTO~ p r o du c t  i o n .

I a b l e  S-15 — Crop land \ r e s l s  I~ ith a Wet une -s s Problem ,
Subreg i o n  8, I9hh

( - m  I l i l [  i t s
C l a s s  (~su s h i n g t o n  Oregon ‘I n t a l

(1 ,000 acres)

H 7(n 7 8 .8  85.5
I I I  1.7 .2 1,9
l\ (.2 .1

li nt a 1 78 , 6 9 .1

° m n m i r m - e :  So~ I C o n s o r s - s i t  ion  S e r v i c e , C— NPRIi -S (n i t a.

‘l’horo u rn- t im r e - c ’ t i r o b  ln’i ’n s of’ n~’ropland nl rai nagc ’ c o m m o n  in t i m  i s
ou h i - eg i o n  . ( ( r i o  is t h e  pond l og  Of’ ~ it or t ro t  r u n o f f  , and t’rom
- t y- n - , i u n m h s u j i f  overflo w , w h i c h  u o n i ; i  liv occurs I n t l  t ime— flood p l a i n s .  The
pond I rig us o f t e n  due to si h i g h e r  It r o u n d  e h e v ; i t  ion  n e s u  r the s t r eam
than that s i re - s i wh i ch is to he drained . -\Iso , t h e  s t r ea m  su r f ace
ma x- he hi gher than the surrounding nonniod us- a t n ’  r , t he reby p r o h i h i  t i n g
n at u r s i  I su r f a c e  ‘ I  m a i nage - The pr-oh hem has usua l Iv  been solved by
e x c a v a t i n g  a d i t c h  f rom the pon( 1 t i n  t h e  stream . The d i t c h  w i l l
ususi II v ho Corist r u e  i n n )  m a r ’ 5 1  lie] wit! i t i m e  st resin for se-ver a I ht iticl red
i n n  - I so t o  t o  ro~ie’h sin c I evat i on abo v e tiit- St ream suir f:in ,’ e’ -

i’hc S n ’ c’oiid problem i s ths it of ’ si h i g h  w s u t n - u ’ t i m  Ic . The l o s t
common d r a i n a g e  f l l O t i i ( I ( l  t o  remedy t h i s  S j t u i . n t  i on  i s  t o  p la c e  tile in
s u c h  a m a n n e r  as to lower the  w a t e r  table to sun acceptah he depth -

Man y of the soi I s  s u r e  too dense for effi ci ent internal (training.

1,81



n 1 ,  s u m ’ , ’ 1 ) 1  0 r n!’ 1 sItu us n I I i n ’  - n ua I Iv t~- i (‘ I I I n n s - i 6 1 e t o
i t i c  r n - I - c  t h i n’ u i u u t ihu ’  r n - f cr i n n - , I n i t  c a i n  i n ’ , ’  ~

‘ m n n w t l  - ; i - - Sn- I I su:- I ()
in -n gt lieu t t i e  n~ n n m ,  i r ig  s n - s i s o u u

r n - a s  a I n ’ subject t i n  f r e n ~m n ’ n t  n e u ’ r f  lnu~ - Such a m oos
a rt ’ n i t  e n  i n  i n t  O c t  ed hn ~’ d i  k es i ntl m l i i  I n  I d rsi in ~I j  t ‘ u n - - s  n - i l l  i n~m n ’ d
w i t h  I l n n o n ! ’ i t e - m t  r iic tn i u’eo I nn  p m n e’c ’u i t  h i g h e a t e r  f r o m  c a u s i n g
r ov e  r -o I I nus i; t his u t add t o  t he  ci r~m i n : m ~’c l o b  I i ’ m  , l i i i ’  s a t i n -  t y p o  i i ’

i n s t  , i Ii sit i n n !  i ’ ~ s i r  o u sed  on thin’ I m m ’  I s t t i m l s

h i -  se ’ ;’ ) m a m ’ ( -  n i l  s s n t  rs fr-nm hi gher e Ie ’s :it i m n u i s  i n t o  I n n ’ , , - ) ;  inc
.1 t’e ’ i - ~- I 5 a I n n i t n i o t i  ~u r ob h e m .  ‘lb i s condition is usna I l e ’  r e - t i n - m i  I ed h
U S i t i c  sin i n t -  i:-  i - t e r  t i he or  d i n  cli . P ancl om or putt e rn t c e  t i I n ’
se’s t e a s - - I r e  n 0:1  r’: t - ‘  dr s i  I r i  Si 7 - n - a s  w jt 6 hi gli s a t  n - i  I at ) I c  pr -oh I ‘m s ,
[) r’ a i n ; i g c  r’ i- : u’ - u i  i n - - _ sij)p lie (I to n- i - n n t n l s i n d  t h n ’ e i u b ’ i m  In )(n ( n j m s i t n i ; n s n i n
t t I n  I c ’  ‘ l i i .

I : n h l n ’  3 i n — ii r :ii t ia;’n- P r i m  t ees \n 1 n h ed to C t ’n n t n l s i t u n l  -
Pub reg i n  t i 8 , I 9 ( 6

I rsm t i c e s  tin i t s  (‘n a o i m  f l i t  Ofl Orego n  I ~ al

Con chii i ts an d  O i l  c-ties ~t I  l e s  7 8 ( 1  83
St ruict ire S N n n - 371 2 2 ’~ - 81 1 1

S o i l  Con - s i - ~ e a t  ion Pu t ’s  n-

I .  r o s i  on and Sed r u I n - l i t i i  On

- m i s  i l i u m  n S C - t n - t i  t I y a p run ) n h e m  on ¶1 , 70 (( sic res , on- t e s t  n i c
5 pc- r i -n t n ,t ’ t h e  c r m i ~n l s i n n i . Sni I su in’s ’c v s  m i n us (‘I , 8 1) ( (  ac res of
c m n n j l : i u n d  ‘m n i  I s  ‘ , s I I h  e r o s i o n  b e i n g  ihe i t n : n n n n n ’  l i m i t  It I n t l  C u t n I e  3-I~~
shun s -

‘ t h i n -  sic r n -  .m g n - of p it n- n m  t i si 1 I v ‘ r n  d i ii Ic so i 1 s b ’~’ ~
‘ sipsil n 1 it V c l a s s .

i’:nb Ic :‘n-F — Prop  h a n d  \ t ’ - s u S  w i t h  s i n  h r-os i on  l o t - n t  ju l he’
( si sib j i l t  e - C l a s s  , Suit m g  i o n  S — I 9 ( n ( n

C su priI n I I i  t y
(:I;iss I \ s i  ‘ml i i t i ~ ’t  (~fl i (  t ’’’c l i i i  I 01 Si

1 ,000 s i c - i - n ’ s )
I I t ( n  . 0 0 46

I I I  8. 0 ~1 14 , 1
I V 0 - ( n  (1 - 2 i i  - S

I n i t  si t t o  7 2

Source : Soil ( i n t l - i l  m l  m iii S~ ryi ci’ . C— Si lO S - n i t 0
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i n n - . j nfl n i n n  I i n n  I p r a n t  i ci’s ; hi ; n ~’ e ’ t i n - n u n  s t e i n  I I ed on s i I ’ n n u t

~5 p ’ n ’ ~’~~ mit ’ III ’ , ’ lur id wh’,’ro n - r o s s  on lis ts I i r n i t m - i l  n t ’ n n i n  ha n oi use .
P r a c t  l e n - s  51 1 ) 1 ) 1  i e d  t h r o u g h  19( 1 si r - n -  s b n o w n  n ii ~ l a i n  Is ,’ 348.

l a b l c ’  31~ - i s ros ion C o n t r o l P r a c t i c e s  App l i ed on Crop land
Sub region 8 , 1966

Practice Units W a sh i n g t o n  Or~ izo~ h o t a l

Grade Sta h il i :atio n No. 21 - -  2 1
St ru ,,’t ti res

[ )ivers  ions  and I e r r s i c e s  ~1i l o s  2 1 3
Ditch Bank Seeding Miles 196 - -  196
Crop Residue Use 1 ,000 Acs. 23 1 24
G rassed W a t e r ~ ’ ay Ac mc’ s 14 2 16
Conservation Cropp ing 1 ,000 A c s . 104 17 121

System
P a s t u r e  and ilay l and 1 , 000 Acs, , 41 9 50

P l a n t i ng

Snu nec- : Si r  i I (7on ser vat ion Se t’’,’ ’ ,  cc tat su . —

F l o o d i n g

The me ’ sire ten rn t h s i n  75 ,209 sic m i - s of ’ cr op l and  su n h i ect to
flood i rig sit abou t sn 10 percen t  f r e q i n e n c \ -  . The- major a re sts of
f l o o d  i ng strc- the Co hunt ) i a Ri se’ r and t ri hint are - dra I n s t ~~ ’s

The Co l umb i S I  River max ’ he nesiriv furl I for sin e x t  ended ~~‘r od
d u n  fig M si -c ; i f l n t  . i t i i iu , ’  m m - t n  snring ruinof’f. There si re n umerous rn--er’ —
voi rs on t h e  Co lomb i a Ri ‘ - e r  thsit sire’ used to reduce e x t  m o m -  Iv hig h
flow s. Re leases from t im - rese re -n) i r~ he lp to lengthen the pc-rind
of high flow . The h i g h  f l o w s d u r i n g  sp n in c , n’nli ns hi gh tides sind a
strong west is m d  dun rig tine wi nt c-n can eSl i’;C s eve re  f l o o d i n g  an d
stn n ’ .- ’ ,n ’i rs it ik e r o s i o n .

h l n i n n n l i n g  of tnib ut s i r’ v elrsiinages t i n  t h i n -  C o l ’ , i m h i s i  R i s e r i s
most likel y to occur d u n  ng the ’ hn,’avv p r e c i p i  t su tion p e r i o d  f rom
N n n y ’ , ’ i r i l n n  m t o  Y’tsi r-ch , hut ms i~- occur ’  sis ear -Ic as ‘ ‘ n o  t esm n n hn -r or’ as l a t e
as “ 1sI~ 

, Ihi I r 1 y c on t  i ni u n o un s u - stil l 1s t  11 d u i n i  ng th  i s  p e r  i m u l  ss n  t u r at  cc
the ’ so i I stud c si~u s - e s  h e ’ s n  vv r u n n o t ’f i t ’ n lP ’  l i i i - S t  CC ))  . t ipper  m m  r t  i cons  co t
til e’ W i t  i - n ’ -~h (~(I5 . Usuall y very Ii t t  Ic  n i l  tire p r e c i p i t a t i O n  i s
ret si I ned i n the f’o rm of  sn ow . lVhc ’ n t ii i s im’;is’~’ runni 1,1 n-s’aches t h e
h n s t ’ r  n n n r t i n i r i s  of t i m ’  s tr an u s wit h fi s l t t c ’ r gradients , the’ w a t e r
oe-ci’f 1 m w ’ ;  tb ’ cho ci  , I I oods ir on y of’ I l ie fi e I ds , and d rops
se’d I t in  m i t  and deb n i  s on f I c- ids and in can si is and nat or-al streams
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Table 349 shows some of the measures applied nri~ ari1yfor flood protection .

Table  5,01 — Flood P r o t e c t i o n  Mc’sisi im e’ s A p p l i e d  i n  ( ‘ r on la n d Areas ,
Subregion 8, 1966

P r a c t i c e  f l n i t -  ‘~sish ingtoit O~~gon Total

Stream Channel Imp rovements ku les 59 - 59
Streambank Protection ‘tiles 117 2 119
Stream Channel Stahi li: sit ion M il e ’ s 13 - 13
Dikes and Levee’s M iles 128 - 128

Source: Soil Conservation Set-vice [)ata. 
—

Some damage occurs when abnormall y h i g h tides and severe
winter storms coincide . Dikes and tidegates have been inst silled
to protect many areas , hut some of these structures are inadequate
or in need of r e p a i r . \ l s m t i v o t h e r  a reas  sin c ’ ent i  r e ly  w i thou t  such
prot ection .

‘I’otal average annual flood damages are estimated in
Appendix VII , Flood Control , to lie over $5 .1 million .
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A g ricultural damages , consist ing pri r ’ s i r i Iv m l  crop  and
pn’oner tv losse s - s i n , C O u n t  I m m  m unch ot the’ t m n t ~ i l  ov a  l u s i t c n ,l f l o o d
damage. Iloo ds i n  t h e  f st I 1 and sp r i n g  f r e qu e n t  l v  c s i i i s e ’  loss of ’ a l l
or ¶~ , m r t  of the earl y or late’ crops and  i n u u n e l m i t e  f a r - n i  i rni gat tO fl
p u m p i n g  p l a n t s  and n n t he- r equipment l e f t  i n  t h e  f i  e-ld s . W inter and
s p r i n g  f l o o d s  d irtm si ge’ crops by w s i s h  in g  out roots  , seed’; , and
s e e d l i n g s , ar id by b u r y i n g  sm all plants and seed unde r- sediment.
Bc-cause- m n f serious drainage problems and fr-quent flooding, many
a reas  h ive  not  been deve l oped for  crop land .

I orest Lsund

1 - orest land covers near -ic 2.7 m i l l i o n a c r e ’ s  or 83 percent of
t h e ’  l and  area in  t h e  sub reg i on .  About 56 p ercen t  is in pni yates
o w n e r s h i p ,  while 44 percent is owned by Federal , State , and local
goec ’r n m e n t s , Of t h i s  t o t s i l , 93 J n e ’ r c e n i t  is commercial and only
7 percen t  is  n o n c o m m e r c i a l .

Th~ c o m m e r c i a l  fo re -s t  lane )  p r e s e n t ly  suppor t s  a lmos t
~i7 billio n board feet of merchantab le timber , 56 percent on public
land and 44 p e r c n -ms t on private. It furnishes the raw materia l for
a f~ir o st  p roduc t  i n d u s t r y  t h a t  employ s  74 perce n t of t he  sub re g i on ’ s
m a n u t  i c t u r i n g  f o r c e .  I n  1064 , t h e  t i m h ) e r  h a r v e s t  amounted to

- 

a’

n- n m, - - , 
1~ n i i ,~ — , -i~~ o ‘1~~~, l i ~~~nn (,, ~~ i . - - f o ”f r ‘t - - ~~~~ n’~~• ) ’ “ r.m’’ ’ a’

- n’’ PD,,, tO ‘i - ‘ ‘ ‘ 
n ~ , n - -
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- , i n  I I I I nih I n  n i  i i  t m - n t  . I n O S S I J i  l i - n  I S  I n Inn i t  c - n t  n ~ l i i i -  h u ~‘ l m  a l l i s  l u n ’
iN - 0-, I I  m l  S e  - i I t 0 i n  m l  p1’ i t s u  t o ’  )s m n  ‘ il l - nih I - -

“ ‘ - m r - I s  p e m c e n i t  of s i l l  s t  m n ’ s l s l i (  low mm t h e  ‘~n u h n r e 1 m n r m  e m n i S n ’ S
I rome i n n  - - n  f n  i n  t 1 s t  t I m !  , 5~~ X y - - ‘ ‘ i n ’ n t  p n m ; - t n t  o f ’ h n  i i  r i m s url  i n f l ’ ) n i  1 s t -
I I 1)11 n i i ’ 1n i ’n l ( l s  on m h - sc- ws u t r s h u i -d s  f o r  m u n c h  m n f  t i n e - I  r n l ’ )  r n ’ s  t I c m c o t  c m  -

Ree su u ’ ;e ’ the’ - m i i i  ~~~~~~~~~ m m i i  ‘ S I t o  m c  st  a n n - - n i s t ! m e -  so i l  r~ e i f  m ost
c i t ’ t j m n  s t n i - s t n - t l n r e 5  . i t  i s  s u i s o  th e ’ Source ’  of ’ r u n - i n  - - ~~ t hn ’  ç t  r a n ’s
S e m i  n . m  n t  I (nods . Scsi r Iv  5( 1 ‘ i -  mc ’  m t  c m l  t i m ’  - s u m  n o n  i 01) ‘ S t - I s t i
s e e l i r n n - r i t y i e l d  co on -s  I m i n i s  ( n m  St l a n d , the’ re ’ - ; m m l t  of a C m i T ’ . i nO l  on
n n f  g i s u e m s i l s m c t i v l  i n  i n  t h e  s u l p i n n -  s i n d  h o r r e ’ i m  , u n n ’ s N  , s u m m l  su m n - n y

t i r f l i n n - i  h s i r - . m - ’ t i m n m ~r s i n , l i m e  si t - ’ e s ’ s ige  s n - n i l  m n - t n t  y i e l d  t i - i f l  t h e
S i a n  m e n ’ ’ ;  i s  n m s e m ’  - 0 m m  s t e - r ’ e ’ - f i - m ’ t pe r -  ~‘ear ( t a b l e ’  5 5 0 ) .

able’ 350 - P r e se n t  S e d i me n t  Y i e l d , i m n r n ’ s t  ( m u d  - ‘-- u l n r - e g i o n  8

~cd~ nient Arunmal Sedunent li el  d 
-

l e l d  -\er ’e’ A c r e - f e - c t  per ‘l o t a l

~~ t e e ~,rv 1 1 , 000) Pe rc en t ~~~ ,~j~~~~M i 1 c  Acr c -~~cet P e r c e n t

\e ’ ry low - - 0.02 - 0 . 1  - -  -:

l.ei 2 , 62 6 . 0  99 0 .1  — 0 . 2  4 1 1
Medium 39.0 1 0.2 - 0.5 12

I l i g h - - 0 .5  - 1.5 -- - -

V or’-’ h i gh - - 1 . 5 - 4 .0 --  - -

Io tal 2 ,665.0 100 423 1 (1 (1

Source:  l~~~~ vcd from f i gures 49 and~~~n ( .

N e ’ s u r l y  s i l l  th e’ f’ore- ; t l a n d  is  i n  t i m ’ l ois y i e l d  c s i t eg o r s - ,
w i t im ‘ ;cn l  I m e -n t  s u t  i o n  th e -  re - s r i  I t  of both n a t u r s t  1 eros i on and logg  i rig
and road cons t r u i c t  I on . ‘l ime r -rn a I n e l e r  , in the med jun v i  c i  ci
c a t e g o r y , i s  f rom tine ’  su p i n e  g l a c i e r s . ‘lost  w s t t e ’r s h e d  r-ehah i li l a—
t i on  work  is  p r e s e n t  lv  conch ic tec i  on key w a t e r - s h e d  prob l em s u r ’e ’ s i s
w i t h i n  t h e  low csute go rv .

t~a te rsh ed P r o t e c t i o n

I n  t h i s  subreg i on , t im b e r  i s  e~e ’i i e ’ r s i 1  I s ’ harvested in blocks
or c l e a r - - c u r t  nun its . Cub i t ’  c a r d i n g  s y s t e m s  sure  used t h r o u g h o u t  t h e
s i r - n - a  - I , n n g s  f m n n r i -  sma l  I c u t t  i r i g areas s i r e  removed w i t h  mob I le
v : i r n h t ’r s , Op er a t i n u ’  su l ong  rco~ie is,~ ,Some t im b e r  ssulvaen ’ s u r e ’ su s  on t h e
‘ s n n r c  c m l  Ic t n - i  i - - n in ar-i ’ h n ’ ~ ’ ’ ni  by  c a b l e  e q u u i p m c - n l t  or- crawler
t r a e t  ( m m - , . I x i  c -nc I ye road scs i  ems S I me - roqui n- c- ni w i  t !i a l l  logg i n g
Oper - at  I u ri S -
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‘f r s u ~- t n ’ m  t u ’ , u i l s  , u m i n ,I t i t -  - ‘ it ’S , u n m n i r i cj  h : i r ’ se ’ st  s u r - s u s  , t  n e -  cross—
dr’ ; u n n e - d .  l i m o  m o m ’ -  c r - i t  i c ’ n l  m o s t t ’ si r -c ’ s u ’ , ’ n l n ’ mi  ‘ o n r , i s s .  h i s  reduces
ru n t m n r i l v  sheet  e m ’ s ion h u t  su l so t u t u  i ’ - i m n ’s t n m r s t g n ’  f o r -  m5 i  l d l j  I c ,  I’he-
r e s u l t ’ s  of t h i s  typ e- of w o m b  m l ’  si h a m ’ , e ’ t u n i t  u r m  u se ,  G i f ’ford
!‘in h -t \, itj on ,il l i n t  e ’ st  sIr ’’ ~~i L t i i l ’ t ’ e I  h e l m n w .

I e ’ m n p o r s i r ’ v t~ n , m d - ’ an - n ’ u s u i  1 lv cn’nns ’~—dr ajne’d t ; m  p rc’ ’~n - n t  gu I  l y i n g
and m i - d u c t -  r u n o f t  - I ogm ~i n g  d~ i i r ’ i s , c u l l  l ogs , sin e! t i m e r  m a t e r i a l  s u r e
removed f r - m rs m aj  or w m l  r c o u i m - ~~es - m f l - I  S t  n m n  d r a w s  , r e d u c i n g  ch sinn e 1
t - n u n s i on , and dam age ’ t i n  ; i e m t s m n ’ -, t r - t ’ , t r s  f i s h  h a b i t a t  sine! m m t h e r -  m m p r - o v c - m e n t~~,

( t ie ’  1 urge  pri  y n t  n - t i nbc r e , m r l m m s t n v  i n  t he  sub reg ion  use ’ s f i x e d —
w i n g  ai  r - c r a f t  t i m  l o c a t e -  f o r e ’— m n  m b l e - m  a r ea s  - t h e - s e  i n c l u d e  i lowdown
t i n  log i~~m Incas and j m i c i ’ n . t simm I i n ,  n - t i e  damag e - - F l i g h t s  sire a l s o  used
to  c h e c k  p r o g r e s s  n m f  w n m r k  on ms s m ’em - ,h ed c l e a n u p . I n  t h i s  w siv , w i n d
damaged t i m b e r  r emova l  and del i r n s c l e a n u p  work a rc  kep t  c u r r e n t .
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M o ct  p e r m a n e n t  l o g - hau l m u g  roads si re -  g ’r s i v e ’l s u r f a c e d  and
h a v e  permanent  cu l v e r t s  . in most aresis , ps i r t  i c u l a r ly  at the  cross-
in g  p o i n t s  on anadromo cus f i s h  at resins , excavated materia l is
e n u d h a u l e d  and deposit ed  su ~~s uv f rom the water areas . Exposed
c m i t b a n k  and f i l l  s l opes  are seeded to grass sThere eros i on mi ght
d e p o s i t  s e d i m e n t  in l i v e  st r e a m s . \ i t h o u g h  t h i s  work was
o r i g i n a l l y  done by hand , most s t e e l  and mulch  is  now app l i e d  by
e q u i p m e n t  such as the  hs’ e i r c n s e e c l e r  p i c tu red  below .

Reforestation m e a su r e s  include both plan t ing and aerial
s e e d i n g .  N s u t i u r s u l r ep r o d u c t i o n  i s  p r o t e c t e d  from both burn ing  and
logging siesti vi t y ho on-the-ground administration . Where n a t u r al
stocking is unsuccessfu l , stntificial restocking is then undertaken .
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5 ’  Pub l ic  m r n , ~~n~
i S ”  , - e r r ’ , Amh g ’ s 9,, r e s
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i o ~n r I 4 — 0 9  i 4 00 3 1 0
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— 
~‘rT~ ~~ ~‘r’c ; . m  Ii- 0 9
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l a i r  - - - —

t n ~~, n- n O-.
I ‘, s,~ I 10. 4 4

- ‘. 1 -( U I
l’Qor , 4 1 - 5 s ,

s , S ,~~, ~~~ T
’
~ ~t 5 u  4, i n, m.

- - 1  5/ ‘ 3 0 i O .s 3 2  10 .3 7
Fan, ’  — 7 4 - 3 . 5  2 1 19 .9  3
n , ,  ,,‘ i .  - - s ’s - r

-- r i nd - - !  i 3 . 3  3m , -i - - r- - 
‘ n

Pe rcen t  S i — t n , ’ ,t n o n  3m 9 1’ — 090  ‘ 1 8  000 0 iOO.0
9m C S’ , ‘ u  S o  5 . 3

sn-n-,nn-J no -  ,,- ‘ ,,~‘- ,- - -r ’nn , n-ed ~ i ’ g i n  , , ‘ t n d n t u o n  gr.~ s ia n d  In A pp en d io  IC .
• S r , , a n e s  scenic - ran ge

c- an- ’ nar r a t  - ~~ s~ ‘ r pend n • In - S r n - gm nfl - Range produ ct Ion has ‘i e.” es i n  “a te-i
C ci r ,n~ t r - -  r c r - r . ’ s e f l t a t m ; e  L n t n n a t n n , n s  ‘ s , e r s e , l  and reco rded n f l  o n - S i t e  s - , r n P n ’

- ‘ ; nr ’ - - ~ r’ “ .~~- -m -~n “Cr.?’ -~ 5 L e g e t a 1 1 0 n  and ‘-r- ,ner i t  i n  n ation

la ”le 5~ -’u - Sediment Yield from Rangeland , Subreg ion 8 , 1956

~~~~~~~~~ Yie ld  1/
-‘~ategories Grassland Shrubs Total Percent

Ra nge land Acreage
(1 ,000 Acres)

Very Low - - - - - - - -

Low 26.5 41.4 67.9 100
Medium -- -- -- --
i-h i gh --  - -  - - - -

Very High - - - - - - -
tot a I 25,5 6 7 , 9

Annual Sediment Yield
(Acre-Feet)

Very Low - - -- -- - -

Low 5 10 16 100
Medium - - - -  -- --Hi gh -- -- -- --
Very High - - - - - - --

Total 6 10 16

TTVe’rv 1,0w throug h Very High categories represent generalized
range areas on which annual sediment yield per square mile
averages .i)b , .15 , .  35 , 1 .00, and 2 .75 acre-feet , respectivel y .

Source : [)erived from figures 
~~ 

and 50.

49 1



~1e-si sures and P r a c t i c e s  fo r  Wate r shed  P r o t e c t i o n

Mt ’s isures  app l i ed  th rough  1965 for  range l a n d  w at e r s h e d
improvemen t  sire shown on t a b l e  355. ‘J’hese have been a c c o mp l i s h e d
in conjunction with s imilar attention on adjacent fsirm and timber
lands. About 90 percent of the revegetation work wsus for eros i on
and water qualit y control , while brush and weed control was
p r i m a r i l y f o r  o the r  management  purposes .

SSS - l4 angel an d ‘le~ s- ,res and Pr a ct i ces for We ter shed Protect i on
and -i ther Management Purposes . Up to 1966 . Subregion

~~~~~res II rra i, ti res “ ii~Tts Lind Ownership ~~~~~~~
Pnabbnci/ Private I2!~! ill m~-~ -~~ ~~~~n Ov er~ im p r inme m ent C Son I ‘- maIn I I’zat ion

8e i e ge tat nin n g r as s , shrnahs n C, res - ‘00 71)0 - a a
Rri,sl’ . — im rn tro l  Ccres - 1 ,700 1 ,700 - -
aced l i n t  r i m  Ocr es 0 13 i9 - a

W ate ishe,m Or iented l and Management
Pra m t,ce ’

se sti n , - l i on t ro l  ien,c’, M i l e s  6 iS 19 a
i iv e s t o c k  C n;ame a a t e r  Pa, l i t i e s  !auaber - 9$ 3$ a a

Ii  ‘lost me asu res  an,i p r a c t i c e s  have j o i n t  b e n e f i t s  or pur noses W.t er i),sd nurpose, ‘P i n ’ t e - 1  mea,ures v~d
- - n - i , ,  ,e’, are nndncg t en ~ in t ln e four Coln ~~ ns as m u o n s  - Col 1- Inn - i m ag e - Col - 2 Water - n’e ,e r-v at 0 n70
Cal . 3 -I ru sno n $ Wa ter nin ,a l i t v Cont roi , Co i ,  4 - f l ood  li ebr is Control

1 ri, ini de s federal , State , ms,, u n tv , and ‘4unicip.i Owner ship.
Source Data coii e cten l Pro, land manigement agenc ies s p e c i f i c a l l y  for the -SI ’  S t u d y

Other Land

Other land amounts to 248 ,600 acres , wh i ch is ~ percent ot ’
the  l and  are a in the  sub region . Tab le  356 shows the acreage of
various categories of other land.

Table 356 - Other Land Areas , Sub region 8

Wa shington Oregon Total Percent
-- 1000 Acres 

Small Water 25 .7  0 .5  26 .2  10.2
Roads ~ Railroads 28.0 1.6 29.6  11.4
Fa rnu steads 1 Urban , 47.7 2.8 50.5 19.5

Industr ia l  ~ Misc.
Barren Land 149.8 2.5 152.3 58.9
Total 251.2 7.4 258.6 100.0

Source : Appendix IV , Land and Mineral Resources .

Barren land accounts for 59 percent of the other land , and
is comprised of rock land , glaciers , and similar areas of sparse
vegetation . These areas are valuable for their yield of water and
and as open space with scenic and esthetic values .
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III t I l l  -l .S of t h i n  n I  w - : m t n ’ r s he i l -nn  n t  t h e ’  sulhl - n - g i n u l  ther e is a
‘~I9ut t a l l ’  ( I f  l s l t n - l  101 Iflilnlci f l s u l , in dui st ri a l , or rural domestic use

nina I ~t v coo t

‘1,11 ~‘‘s t  t ‘m ated 1.S ,000 a cr e i~ of ’ ( I l ’ I 3 s m n  land sure ~tuh~~’et to
I 11) 11 ( 1 i l l f’ - I t  - I 10 1n ~ - r c en  t 1 rn ’ i iien cs  . Sn - sir Iv a 11 11 ooil i rig occu I-
long t i l e  I iii ~ n ’r i -n - s i c i n t ’ s  n t  the major’ t r’ hut :ir j e s  o f ’ the sub r ig ion

I r n ’s 1 (911 occUrs i l u r i  ng const  ru ct  i on  wh en s eg et a t  i ye c ( n \ ’C ’  r i S
r t -mt i v e d  ; u n n t  soil is left unprotected . t h e  r e s u l t i n g  sed i m e n t s  are
f r( ’111i( ’nt 1;’ more misum a g I ng t h a n  e r o s i o n .

FIJ TL IRL ~\Ll l 5

rhe popu la t i on of the s 1113 reg i on i s expected to a I most double
h~’ 2 ( 121 ) . si 1111 I m n i ~ m m i  lat ion  I S pro j es’t eu to dcc ’ r e su s e  t o  app rox  i m a t e  Iv
o n e - tb  i rd the P~” - ’sCnt  number. Th e p r o j e c t e d  t rends in I l l - F-  and
t ot a l  p~ pu l a t  i o n  pr ed  i ct  su popu I s u t  i on  g r o w t h  of abou t  53 , 000 b y
198(1 , by  an add i t I ona I “2 ,000 liv the year 2000 , and b~’ an o t h e r
92 , ((Of) liv 2(121) th e fsl rn popu 1 s i t  i on w i l l  f’o 11 ow the reg i ona 1 t r e n d
in dcc r ( ’;i s  1 ll~ t h r o u g h the years  su head

~to~5 t si gni fu c . I n t  changes ex p e c t  & d i n  cover  and l a n d  use
inc h ide sin in c resise of’ about 33 nei ’c’ -rl t - or S~~ ,00() sic re’s , in other
l a n d , p r i  m a n  lv i m ~~m ’ ml f o r u rban  and ind lis t r ial eXp su fl s ion . ‘fable 35~
shows the pr otect ed chsunges

rab I~ 3 n 7  — P r o j e c t  c i  (l ;sin g: in Cover and l and u se ,
5iil; re g. i on S

it c” I ¶ ) ( n ( n  )‘I~~n 200(1 21)2 (1
f lOf l  s i n , I ( S )

( ‘ I lni i i ; il u i i  201j F’( n , () i - 1~~n .0 1 3-i .()

i -ur n -- .! Land 2 , n I n . n .1) 2 , ( n , 2  . 1)  2 - I n  P 1 (1 2 , 618 . 0
R a n g e ! and (‘7 . ~ (

~ :~- . 0 ( m l )  . 1)  ( n f l  .0
O t h er  Land 25 8. (n 252 , 0 3 12 . 1) 3 4 4 _ fl

t otal 3 , 1 92,6 3 ,175.0 3 , 166 .0 3 ,156 .0

- n ’ t l r n ’ n - : C— NP I- ’ )n s ‘ rn )  m n - c t  i o n s .

r’n n r i  I si f lml

lii ’ - ‘ I ’ m -  - m i t  St i t i a s ’’ ‘ - c t  i n m n  show-s t h - I t  . f l i , n m t  8T’,’7i0) m c mi ’ -,
of n r n n r i l a n d  CI V I - ;u wi ’trmc ~~

- or d r a i n ; i g n -  p r o b l e m ;  9 , ‘f l ( (  -
~~~ r n ’ - h ave  an

,I C t i S i -  erosion p mnn (n i n - i ’ , and  7!~n , 2 ( ( 0 as’ r n - - s ir e  s u b l i ’ , t t o  t r e q i i t - n t
I lood i rIg - A I s i rgv pe r c n ’ I I t  s i g n -  n i t  I I n n  - - n -  p rob ier- s w I 11 h u s e  t o  he
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n,’o n r e c t  c~i it  c rn ipland I S  t o  meet flit I ll- i’ f le l ’ m l ’s . Tab It’ 358 ‘shows
t h e  p r o j  ‘ c t - m i c rop 1 and t rends

I nh ii ~‘5S ( ‘ I m n j  n - c t  I’d I l n I l n i ’ , i l l  ( I i  s i r u l I r r n  g ; m  t n - i l  ( l o i n  I
S O i l I n g  I (311 5

(ro1m l sOl d I 9 ( n l i  i P X ) )  2000 20
I I • 000 acres)

t I ny I-armed 183. 5 122 .0 7 9 ,0
Irr i n’;ited ,L/ 17 .3 5 1 ,0 ( f l . () 

____

n m t s i l 201.1 l T( n . fl 1-1 ~~ . fl 1 31 , 0

1/ Ajprox i m . I t e l v  97 percent  of t h e  p r o j e c t  ions  shown in -\ ppt’nd I x
I X , i r r i g a t i o n .

S n n l l r c n -  : (‘— SPO IlS Projections .

t\ it u ’r ( m i n s e rv s i t  i o n

l r n i p ; n t i o n  i~sus not extensivel y p r a c t i c & - d ui n ti I a f t e r  t h e
Iri d— 19.11) ’ s - \l though a few cranberry hogs w’re flood i r r (  m ted ,
i r r  I ps  t ion w -s i s not p Op I.i 1 sir un t  i 1 ‘s f m r nk 1cr i rr I gat  i on  b egan to he
us ed .

‘n p  r m cii I t Li rsi I pr oduct i on mtis t dOhil )  e n v  2(121) in orult ’ r for
tim e sub n c i  n i t  to pci i nt sm i n its pr - i - ‘sent pow i t ion in re 1 at ~~m 0 1  t o

popu Is u t I on . \ I n st of the sub rc’g ion ‘s increased pr o n l u c t  i on i s
exp ected to he met liv adding i rn gat ion . .\ r n aj  or need in th is
sub r g i n o  is to in cr& ’sms - the use of supp l c m e n t s i l I t’rigation I ’
st s i l - n i  l i : e  y i e l d s  and t o  nm &-et t h e  g o a l s  fo r  food and f i b e r .
Tab I n ’  359 shows the  pro  i e c t ed  n ’e ul ’ s  t h a t  w i l l  he ‘mt -I for incre- ised
I r r  gsut ion  t i n d e r  the  most  e f f i  c i e n t  s w i m l  I c a t  ion .

table $ !n9  — Projected ( : u m i i l s i t  is - c l’rend in the “lethod m i
I rr I g,sm t I (nfl on Crop I s i n n i , Sub r e g i o n  S

i tem 1966 1980 200() 21)20
( 1 , 000 a c r e s )

Sp r i  u k  I c r  I rn s i t  i on  Sy s t e m s  17 35 (fi n

Sours - c :  S o i l  C n n I I w c r s - ’s u t  i o n  5crs’ i cc , C_ N l’ l i llS Projec t ‘ms.
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I ) y ’ ; i  i r i s u g e

‘there are 87 • “( O (  si c nt-s of c r o p  I n o d  w I th s i l l  n - X c e S S  I Vt’ w e t  n e - s
prob t e r n .  -‘l i m p n o x  I mate I~ l ( n  , 000 ac Fl ’s of t h i s  area have  al  read s-  bet - n
d r a i n e d . I r r i g a t i n n  ex )n; uIl ’ s in i ll i s  - x i n - c t n u l  to in c r s - s i s ( ’  t he  areas of
ex c e s s i ve  w e t  neSs hm an s u d d i t i o n a l  -1 , 00(1 stn, r c’ s . “lost  of t h i s  i r m a
w j 1 1 need to he d r.u irl(- 11 to r p m - n  - t p r m n u l n  c t  ion  needs (t a b  1 e 360)

I’ sub i i -  360 — Cli m l i  l~it i ye Crop 1 and ~\ r u s t s  Need i n ,~ I) ra i  nage
Subregion 8

I t e m  1966 1980 2000 2020
( 1 ,000 acres)

Wet S r - I s  88 89 91 92
P r o i i - c t -u!  \ c c n l n i t n h l s h m e n t s  I ( n  32 57 82
! i m ’ m a u n i n g  72 57 34 10

Souret - : S o i l  C o n s e r v a t i o n  Serv i cc , C - N P R R S  P r o j e c t  i ons .

Er o s i o n  and S e d i m e n t a t i o n

There  a rc  P , 700 acres  of c rop 1,u nd t h a t  have an suct  i vu e r o s i o n
p r o b l e m . I r o s ion  is a ma~ or l i m it a t ~~oti on a p pr o x im a t e ly  61 , 800 acres
of cropl and , Increased control of erosion is necessar y to meet
future n c n - nI ’ ;  ( t a b l e  3 o 1)  -

‘Fab le  36 1 — (:umuil atis’i ’ (:rtip l:und -‘n r c ’s N e e d i n g  Eros i on Control
Sub r e g i o n  3

_____ 
I t t - r n  ~~~~~~~~ 1980 2000 202 1)

(1 ,001) ac re s )

I nosion Potential 1)2 ~7 50 -13
l n i n c c t n d  A c c o m p l i s h m e n t  52 52 47 42

R e m a i n i n g  P rob lem 10 5 3

Sourc e : ~~oi1 Conservation Service , C-NPPBS Projections.
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Rook r m i  n c  p r € v en t e  bnvik eroajo,1 dm~ri~mg ;~
-. n~nfler flm~ o, (SC’S I -

Flooding

There are 75 ,200 acres of crop land needing flood protection
approximate ly one year in  ten . Con t i nu i n g flood p r o t e c t i o n  i s
essential to meet future  needs . Flood protection in some areas
requires costly expenditures for structures and special practices .
M any of these await development of pressure for mo re cr ops w i t h
more intensive land use, Control or prevention of floods probably
w i l l  not be economical ly  f e a s i b l e ; h owe ver , pro tec t ion  needs to be
extended.

Forest Land

The forest-based industries of the sub region will require
about 834 million cubic feet of raw material per year by the year
2020. This  volume w i l l  be produced p r inc i pa l ly  on the 2 . 4  million
acres of commercial  forest  land , w h i c h  is projected t~ remain in
produc t ion  by the  year 2020 . T h i s  can be expressed as a future
need for 350 cubic feet of raw wood per acre . Compared to the
present i n d u s t r i a l  consumpt ive  rate of 220 cubic  feet per acre of
commercial forest land and to the present growth rate of 105 cubic
feet per acre , a need for  t imber  y ie lds  improvement is apparent.
Much of the present industrial consumption is imported fvvm other
areas . However , future increases may not he met in t h i s  way as
neighboring subregions are also experiencing or will experience
needs exceeding present forest land capabilities .

Improved forest management techni ques are necessary ,
including improved regeneration , fertilization , thinning, release ,
and the use of s e l e c t i v e  tree breeding. More complete utilization
of existing raw material is also necessary . Where small private
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iv n n o d  l a n d s  a r e  i n s - I n  I v m ’ d  , t iic ’ technIc a l services of the S t  - m i  n ’  - s f s i r m
t o r t - s t t - r s  51111! Sil l I ( ‘ n n r i s c - u - v s i t  i o n  Se rvi ce foresters id 11 ( i n -  h i g h l y
l ’ c ’s n l I t  1 5 1  1 -

‘n n t , ’ J l f  I - I I - ‘ ‘ l u  I n n ,  ‘ i u t  s in ’ In i - 
, n u n t  n - I I ) ’ , i n  n i t  Ii ‘ I l l  ‘I’ ’ I m S i  C ’’  I n , ’ ‘Ii

- - I i l l  m l  e d  I ‘ ‘ u  I I n n  - I n ‘ I  ‘ - - I l i i i ! ’ . n n I I h e -  ‘ , u u l n  i - C i nu ~ - i i i
i _ ‘ t ’ nI  ‘ I i  I f i n  I t ’  n ( n 2  5m m1 f t  pu  i t -  ho — ( 1 i ‘ i ’  , I s m t  :t I - ’ ’  r n - ” n - H

p l n t n ’ I u t i a l  5 I l ’ l n l s  I l r i i i !  T I )  t i t e t ’ ’ s tsi ttl i shuiii-ii t of  p rotect ive or
re h iah  I lit s i t  I c -  m e s u s n m r e s  suid coui Id cx  c ’cd r r e sent  by  nesu r I v  ~ t i mt-s

Ta b Ic  So2 — Potent I a ]  Sed i mi n t  Y i e Id w i thou t Pr o t ec t  i s n ’  5 5 ’ a s i r r n - s ,
F m n n m ’ st  l and , S u b r e g i o n  8

Soil Ac re - fee t  per To ta l
Lo ss Acres  Square M i l e  Acre- feet

Category ( 1 , fJ00J Percent per Year per Year

Low 213.1 8 Less than 0 . 2  33
Medi um 1 , 907.2  72 0 . 2  - 1.5 596
Hi gh 544.7 20 Mo re than 1.5 1 , 277
Total 2 ,665.0 100 1 ,906

Source: cm I Survey I)ata ~ Interpretations , I J .,SJ) ‘i . I5 orest
5c’ rs- ice , Reg ion  6 .

~‘n s i t e  r she d  P l m n t n ’ c t  i on

I n  o r , l n ’  n t o  lie ip meet the increased raw m a t n ’r i  :1 1 requi rcme’nt 5
i n  t h i n ’  sub rI’~ ’ I 1) 0 , t h e  p rn ’ ’ sen t  s i nnus u  1 timber ’ hsi i’~~i ’~~t and r m macl  con
s t r t i c t  I n n  p r n n s ’ r a r ’ i  w i l l  c o n t i n u e  or s n c - - i ’ l e r a t e — — a t  l e a s t  l i n t  i i  the
t i l t  i m a t e  road  svs t urn I s comp lete . ‘l ab I c  363 I i  st  s t b  i s as su
ci imu I s i t  ly e  f ’i i t u n -  p l o p r a m  to  meet  t he se  demands  . \ i s o  i n c l u d e d  i s
th e t ’ s t i n i a t  i’d ac r n - s i p ’ . - of ’ g round  i i i  s tu i r h e d  d u r i n g  t h e s e  o p n ’ r - s l t  i O n S

t i i s i t  s I 11 requ i re s-si te r sht ’d p r o t e c t  i on p r s n c t  i ces  such ses s e e d i n g
m u l c h i n g  and r e s t o r i n g  a p r o t i - c t  i s — c g r o u n d  c o s t ’  r’ .

Tab le  363 - Pro jec ted  C u m u l a t i v e  T i m b e r  Harvest  A c t i v i t y
Forest Land , Subregion 8 !/

Un it  
— 

1980 
- 

2000 2020

Timber Harvest Area Acre s 532 ,000 1 ,232 ,000 1 ,932 ,000
Road Con s t r u c t i o n  M i l e s  3 , 700 8 , 600 13 , 500
G round D i s t u r b a n c e  2/ A cr e s  64 , 000 148 ,000 232 ,000

1/ I~used on the  1965 le~~ i1 of t i m b e r  r e qu i r emen t s .
2/ I n c l u d e s  both harvest are a requiring protection and road

mi leage , conver t ed to acr es , r e q u i r i n g  cut  and f i l l  t i -eatment .
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Ry the  vt - a r  2020 , n e a r l y  250 , 000 acres of f o r e s t  l a n d  w i  11
h s u v e  had the ground cover  sev e r e l y d i s t u r b e d  b y timber harvest and
r m n s i i l  c o n s t r u c t i o n . ‘I’his ar t -s i  w i l l  r e qu i - ’e  s t a b i l i z a t i o n  as cover
loss occurs  s ince  the  h i g hest  l e v e l s  of sed imen t  y i e l d  w i l l
ori ginate here unless protection is provided . With nearl y
2 m i l l i o n  ac re s  under  h a r v e s t  by 2020 , s s u t e r s h e d  p r o t e c t i o n
measures  and improved t e c h n i c a l  a s s i s t ai ce fcr  p r i v s n t c ’  l and  owners
need accel eration siccordin glv.

W a t e r s h e d  Reh a b i l i t a t i o n

The critical areas requiring cover r eh ahiii tsnti o n are
s cat t e re d  th roug hout the subregion . They amount to some 21 ,000
acres , accord ing  to  present i n v e n t o r i e s .  Another serious problem
is  the ’  b l o c k a g e  of anadromous f i s h  f rom sp a w n i n g  sireas by n a t u r a l
causes , both  from l a n d s l i d e s  and t i m b e r  blowclowns . A typ i c a l
logjam caused by blowdown on a fish spawning trihutsir v in the
subregion  is p ic tured below . Removal of this type of debris
constitutes a major job in this area , and i ts comp letion opens
many miles of spawning streams .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-‘

,

~ ,Jap Ts ‘ ‘1’ n’~ in~ ,,,-i S n - n, n f  on n i p  n, nn,n ‘i n m ,,
~ v, ’~ - m n~ I r 01,1n~ in) tI n su(’regi - - i, ’
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ia,’iag. ni uniua t iy the rean,nl t “ #.‘nn .-r. ‘ n ’ )  ,-~‘ ,n ’ “n i ,  rn ’n t  Sn i p ,  .
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I ~ t n  I I  ~~~~ I n n V ’  i n n  n i t

I l l  n -  -~ n t , ’  i t n - u t nI I - m  n , ; m c  m I v - I ‘ I I n~ ~n - h,’ I s l nn l t - i i  - I n  ~n ,
1 1 1 , 1 1  - i t -  t i m ’ n’ r n I u u t I - n ~ s n t c r  ~~t I n n -  n ’ m y i ’ 5  ‘ y I n ’ ) ’  r n - - s n - I l l  S m i i i i l m
2 (1 iie ict’rm I of n r c ’s I ’ l l  t St  r ’ - 1 n 4 I - n~~- I i n - r n - - ‘11 ’ t n  5 l b  I i I v n

i Ii ’~- c I Op i VI~~ t in  s p ot  n - n t  i S n I by  n - S n t m -  v i ci - I 1 1 1 m m  n ’  n - l ” n - I l  ‘‘t m - - ‘ cc’s n u t
11011 , ’ 5’ ’’ p I s u n n e i l  i t  t h i s  t I P ’ . ’ ,

( t h i n -  Sm -I - ( S s n t m - i -  I n t e n t i o n  [sn ~ n s l c 1 t ’ : , ¶ S , n j  I s , SnIl n m n - ( - i o n  ~

Rt- t n - s t  101) m\c r i -S  - n - s i  - — t m - i t p e r  I a 1
( l a s s  (1 ,000) I ’ e r c n u m t  - c m s -  “ f l i t -  Acr - —f eet

I --o~ 1 , I 5 19 - -2 45 - -u  - ‘ -
~ t hsin 300 n (  , 001)

“ ln -~i i u n l  1 , 46 5.6 ~~ n ,~~inJ - 1 ,500 ‘ , n i n - l  , 000
Hi  ~I m 

- 
- f-I i c - t i m  an 1 ,500 —

lot al L’ , U( ~~~~~. 0 I . 2 t n ~~3 , 0 0n  I

S ol i N  - S o i l  n t r y n - v  I n ; m t a  (~ 1 n ” -~~~~r t~~it ~~ nn ~ - I i  Z~~~l - \  F - o r - ’ - t
5u ms- i cc- - Peg i (In -

P a n~~c’ I and

l Ic-snv v p r n - c  i p i  t t n t  i on and i - n - 1 S n 1 i vt Is’ is I ph r i t s m f f  i n  - w i n t  n r
and sn r - in g c s i t i ’ — e  n t ’n m ~5 lofl of son ’ ’ - ° n t m m ’ ’ -  !n s m r c n - l s  w h e re  cos-er t I t u s  hc~- t i
s e v e r’  - l v  d i s  t um rhcd . Orsi i nagr tirob ‘l’ s n - x t • on cc ~t r u i n  low l v i  n c
; n r n - s n - ~ , stnd ‘ ~ c t’s si \m- r imul off thr i n m n’li rsu ng n ’la nn l - r R’l s c s t m i s e s  f l o o d
d s i t n s u ( ’ m ’  t o  d i n w n s t  r e a m  c r o p  : 1)11 Ilrb:un areas ,

I’ ro Ii ’ I m’ mI  ( se  n t  i~sIl1 gc ’ ‘n’sout’c c’s

P :tii p m -  I a n d  is 11 c S - i flue to N - a r n - I  at  I SC Iv  Sn ’ i sn  I 1 sept’’ - l i t of
t N -  1 m l  s i t t ’ s n , and w i l l  ime  ~ i t h I n - m t  i i -  c o n t i n u e d  s h i f t s  i n  l i S t - , I t
IS (- X t n n’ I ’t n - n i  t O  n l I C i c t i s m ’  f rom I n S  ,000 acres in 1 )1,1 to : n b n n m t  I n ) )  , 000
si cr -s by  2(120 , Some p r e s e n t  c r op  l a u d  r l r s n n  r n ’ s - n’ rt to r’st r tp i - Isind
throughout t hi s h H — y e , - n r  p c I  i n n !  , wh i It ’ r s n t i  ‘ n ’  I r ind  t i n - s I  r popu l s m t i on
C l - I l l ’  I w i l l  m i ’  c n n r m v e r t t ’ d  t o  m m r i ’ s u r i  and n n o t i ,  - ‘ I , s~n d n i ’ m i - s .
rsinge- lan(I s n i m o i n i n g  d e ve l o p -d s n p r i  ~n m l t l i r r m l  s i r u s t s  wi  11  he usc- mI f o r
t’ I n n t m l s l f l u l , s t i ~~I ‘soll ’i ’ s l r n ’ ; us- , w i l l  m n  r e s t m d  t o  t t ’n i ’  c’ny ’ i’r for
C h r i  s tnia s  i i-cc ’ or t i m b e r  n T m n m l ict ion .

S a t ’  m d  \ I - m - d S

S Iii tO’ I L ’  - I n s i s t ’  r a i ’  i ’ ’. ’ 1 r i n d  i — c’ i S t i I l 5  t ib in’ - 1 oti~’ — t i’ I’ll) I - S n i p e

I ” S u I l . i ( ’ - P ’ i ’ f l t  i s  n t i t p r i - n I  c t  i m  Ii- , S - n i p ’ ’ ’  i 1 t’ l~~ ilCd c’orid i t  I Ot t  w i  I 1
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C ’ n m i t  I t l nn n ’ t~~~ I n n -  l n r g c  ft n i n p c l I I n - l m t  n I l  I tie I l - : t l s n p n - n i , - n i t  ol ’ m l  i n m i r l i t i t ’
t’roTn I aItei smi t e l u n i t t O n i ! . \ t i  I — s t  l i - - i t ’ d  2 , 101) ; n c  r ’ ’ - - m l r s n t l p ( ’ l - n t l n i
h t i e l  r n - c’ i ‘ , i  1 s l i p !  t I n ’ n t i n i n  - l i t  ( i v  i l l ,  I m n r C r ‘- - m n~~n ; n r n e l  ‘ - i - nI  I time r) ! n t  I

c e n t  rut si t h u  t n c I n f l ) l n s n l l t  n i t  I i e t i t ’ t t  I s  f n n i ’  I l i o n e l  - ‘ n i t  t n , I  ,u i d  n l r s n l i i ; n )
\ t i  t h u 1  t in n  sn I u~ , ~, 0 l l  nc  ‘c -’ - - is I I I n - I  i i  i - n ’  t I - ’ ~n )  I i i ’  t i t  iv I’ t—a n ru

- ‘ 55 t Vi’ t’ 101’ , 1101 t U t u  SC I t i n - l i t  i t  1 1 ) 1 1  s t i t n l  t i n  i I t - I n n - i n - j n -  is r i t e  rn - I n 1 . t t i l l

i s i i  l i t  of  I i t t ’  sl n I 1 , 23 , ( n l N i  m c - ri’s i v  2 ( 1( 1 0 , r ind  3~ , 2 10( i s by 2 n 2 n

On c ‘ t ’ n  - 3 n )  ,000 ic rn-s of ’ range I rind i n  t h  I S sui) ru g  ion  - n:
i s i tn r s i i t’d his ( n e t - t t  p r o t e c t e d  Nv ri d~ u s t i n  g r s l s : i n g  use and i i  v n ’ s t o c ~
d i - — t r t b t i t i o n  to t h ; t t  c- o m p s n t i h l e  w i t h  t h e  s ’ r s m : i n g  c : i p s l c i ’ - - i ’f  t h i ~
1 intl , as-in t ding usc ’ ot 11 i gbi lv e r o d i b  le - n r c - : i s ;  m u d  ma l i l t  sn n i  ng

- m It- ct i ye s’egc’t sit i V t ’  cost- r - I ) eve lopn ten t  o1 m s : n t  n r  f ac  I l i t  t es rund
coot ro 1 ic- t i c _ c ’ h i v e  he I pn _’d tim p ms nke th i s ridj us tmen t . Si n u i  I a  r
p r s u t t  I ct-S should n c -  extended t i  tin ri dd i t i unti l 10 ,000 acres
1950 , 1 ~S , 000 acre s h’~- 2000 , and 20 ,000 r ic re s by 2)121)

O t h e r  I and

I’o p milsi t ion s i l l  incr eslsc- from 22-1 ,500 t m ’  - 1 - 2 1 , 3( 1( 1 Nv 2020 ,
‘I’he l und nt-edcd f n r  other u n s  , mostly urban - j n d i t - - t  r i  a l , s in i i  r o ruds
i s  c ’ X p c ’ c t ’ - m I  t o  i n c r e a s e  t ro t ’s 258 , 600 to  3-14 , 100 - n c r i -- ~

~Sa t i ’ r  m e n - m i s  I’n m r  f l i u n i c i p r u l  , ind li str is i l , i r r i g a t i o n , r u n t !  m - s i r : i l
clin t t ’ c ’’ c t I c  needs w i l l  i l ( c m n ’ s l - I n -  w i t h  p o p t i l ; m t  i on  g rowth  and c o m m e r c i a l
and i ndu - t a 1 tic’ vt 1 ot imen t

ih c  r e q u l  rements  f o r  n- t i t e r  and I s t c  t lit les tm ’ r t t i n - 5 1 0 1  t s n r
d i s p o s r t l  of w s i i c t i ’ w i l l  c o n t i n u e  rind i n c r c - , -cc- ,

I i  oud p r i n t  n - c l  I o n  I s i l l ’ t’nieni t nir t ’ X l n r i n c l  i n g  urban rind l t l , f  1 - S t I -  l a l
m r -r N , iherc is a need for  s m L - j i n t i - t ’ I o o d w s m t  i - r  d i sp o s a l  sy s t e m s  in

I i n  u p  I s i u i n i  ( leVt-  I i n P ! T i i ’ l t t  t u r n - r i s c  I i i  or e s - c - n t f’l ood log.

- l  I i ’  need ii  r eros ion l i t  mt  I is i 11 c ‘ r m t  I nue and i nc i -e sn- — e
(:nil t rol n i e s n ’ - I t r ’ i ’s  s t r -  n ci’ dn’ m I t o  reduce soi I loss  and sediment
d a m s i g n ’  to  m ( - s e r ~ oi r-s , S t  m n - s c ’ t - • and drainage fsuc i II t i c s .

~1i - ANS ’l’O SATIS F Y NI i l s I ) S

A I t c ’ r r i n t t ’  s r n v s  of - - i t  i s i v i n g  f u t u r e  dc ’mt -un ds fo r  i c a t n - r ,
d r a i n age , eros Ion c ’’t l t r o l , Stu d flood protect ion i r e  di  scu ss c ’d  i n
t h i s  - o  i I ~ m ) t l  . \ l  thnuph most  of ’ t I n ’  d i s c u ss i o n  i s  devot ed t I n
p rub l ens :mnd so lo t  io ns b y t o  r i f m -  t do tes 1980 , 2 ( 1( 11) , s in s!  21)2 (1 , the
p r oim I e m s  beyond th u s  p e r i o d  ri m ’ also presented.

t aut! m : m I i - n m ’ - t i I - l t t  plO t I ceS t i m  i t  conserve  s o i l s  r i l s o  r m- ,h ice
f l o o d  damages . S o i l  c o n s n - r u s  l i o n  pr sict i ccc ret su rd f l ow s  and i T i c  rn - a s ’ -
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h it - i ll t nP - and sI - m i  - m i ~ - of ’ is s i t  i r li v the sot l’s . i S n ’ t l n  c t  i ( ) I I ~~ I I I  sc n i  I
t’ ros I on si Ice r n - u n i t - c’ I m i - q uan t  i t  v of ’ st’d I mt-nt a~ ion  . ‘n comb i n  si t  i on
i f  I ‘t ’ r o v c ’ , i r ” s u n r i p c t ’ i i ’ n t  pr ri t’t ices , l a n d  treatment tm -sm- ores , and m- , s n t  e r
con t rol stmo ~ l i t r es s i l l  ht- ,i c-c -e csc rnrv to ssut is fe f u t u r e  n e e d s .

‘u snm - s-ev of’ m 101cc ri. sm I i on mitts Of tiu t- sub rep i on i sis rns i d i  as
I part ot this S t i l l s , ill ’ tut1~’ rn -v ialed that 11 ( i f t i l l  I~S srm t ers ll (’ils
r e n l tl i i n ’ ,I sn~ cn’ln- r :mt ed p l ann ing stilt! des - ulopme nt to i i i ’ - I p r o m - i  ted
11cc - ui ’ - - - l’l; un ru in g m n - m 1 m m i  r n - i ’ m - h I s  t ’or des-e l opment  of t i m - -n ’ w s m t ’ ’ r sh e d s
sire - c i m n l w i l  in tab ) it’ :c~~s t int !  f i  t in ,’ 5- 3 .

1~ ‘ , ‘ , - n ,  , - - ‘  - - - , n m n n ‘ n - ,, n - n _ , t , - , n i  n - i n n - - I n - —

I - ‘ , ml ‘ I  - ‘ I I sn , i I I - - - - -n  - - - -

n i l ,  I - - - , I n i  _ S  S i t  - , ‘ , ‘ - n n I - n I n n  I - n li - n - — ‘,nn ’ Ii i t  - - - - - ‘

I , i , , n n n  ,~ r’

1’’’ c ’
“ n - t i  - n - - ‘ ‘ n n  I mis  - ‘n I - St - - I -

-
- s~~ q ~~s - -i - 

‘~~ “
- -

in u - r n’ ,)s - 2 2 I n  i 2 - I  2 ’’  — - 25

in I n )

1 , Ii - n n  ‘ ‘Ii n i n  - - I , I ~ _ n ’ ‘ ‘  
—

I - , ‘ In S - i n  S - n  - I m — I - ‘ I - 
-

- n , )  ~ ; t _ ~~~ tT’ T : , ~ - - ‘  “ i - s

‘ - n . in ‘ n _ n ,, - ,m~ - i - i i  ~ - I - i i :  I —

- ,,, - 
- : i n  - _ ‘ - in  “ — S

I e I  5 
- - ~~(n -

n , ’ - i. ,ts in Ni T i

I ‘- m r - I  ‘-  I - - - n I n n -ds j T i l l ’  I v n~- 1 m n  n ’ n~~in l n , n  m , i i  T~~T I n  r n  S , , I  n , , !

- ‘ - - m n n n ’ n , n  - I I ‘ n m Si n - - i , n -  - ‘d l’!’, ’ i ’ n - • _ m — n ’ ’ m -

Crop land

C r op l a n d  i s  p r oj e c t e d  to  decrease  from 21 , 100 r n c r e s  in  l i l H t n

t o  137 , 11 1) 1 a c res  b y 2020 .  Acreage v i e l d s  s i r e  e x p e c t e d  to  i nc r ea se
mc t h e y  h av e  in  t h e  p sn st . T h i s  ha s  been due t o  i m p r o v e d  ‘ s n n s n p t - t ’ s n - n t
fi- mt I l i : s u t  ion , r ind  c o n ’n ’r v r i t  ion  p r a c t i c e s . Y i c ’ l d s  may he f u r t h e r
in cr erused by i r r i p n t  ion , drainage , erosion control , and f l ood
pi-o tect ion . i i n t s n l  l rtnd are a suita b le for cron r i n i m i c t  tO fl IS c l i c n w m i
i n  t ab le  ~( n ( n .
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t u b  In - SN’ I sind A mc- as h I m  it s n i n  i n  l i i  r V mop I - m m i i i -  t i i mn
huh mt- p i o n  S • l ila,

i , ipain 1 l i t
V l n ssL’ )~;n s c}ii ni p t on I t t - m o n in t al Percent

(I ( ) 0 1 (  s u n -c

1 1 . o - 1 1 , 1
I I  200 . ,3  ] ( n , 7  2 1 7 . 0 11)

I I I  ~i 2 . 1) 7 ( 1 . 7 13-1 .7 31)
IV 1 1 3 . 1  53.6 i~~ i 7 41

‘101 ui ) S 1I . 1) 1 2 1 , 11 1 , 130 . 1 1 0( 1

1/  l i i ’ s c t m s s c ’ i l , \pp c ’n d l  -\ It ’ , l and rind ~l rnc ’m :n 1 R c ’ - s ’ n n i r c e s .
‘- i n n  m c  m -  5 ‘ i i i  I Const t i .  s i t  I on Sc ri. I N . - C ~ I ’ i i  Rh (r u t su -

n t n -  r (:onsr’ rv mt ion

I t i - i  p I t  i on  i s  cx ui - c - t e t l  to I I C  m n - s t - c c -  f rom 17 •30 (i St c -res  i n  196 6
t i  ( 5  .001) sit ’re’c I n c  2(12)). Spri t i P Ii ng ms - i  11 c l i n t  i nm t o  he t i l t ’  m e t h o d
of . l ! i i l v i n t n  I r r i g r u t i o n  5 5 1 1 c r ,  Is n Pnlt ’ 367 ches s t he  proj ected
pratt i ces  fo r  i rr i gsl tet l crop l a n d  t h r u t  i 5  11 t ’ o n t r i h i i t n - t o  m e e t i n g
the  iit ’et ls f o r  t’ootl r ind f i b e r ,

Tab Ic’ S i n 7  — Cui m ui  I r u t  I ye Pro j c-ct ed P r r i c t  ices fo r  I rn gate c!
( - n o I sum! . Sub re~ ion  S

- 
Units ~~~~n ~~8u 2000 2020

W a t e r Contro l I - r i d  l i t i e s  N o .  717  1050 1500 2000
I r r i g a t i o n Wate r  Convey ance  M i l e s  9 10 15 25
Wate r Storage No ,  12 13 14 18
I r r i g a t i o n  Sy s t e m , Sp r i n k l e r  No.  504 700 1050 14 00
Land Shap ing 1000 A c s ,  2 3 3 4
Ir r i g a t i o n  W r i t e r  Management  1000 A c s .  10 21 50

Source : Soi l C o n s e r v a t i o n  Service , C - N P R R S  P r o i c - c t i o n ~~.

I r r i g a t i o n  is considered to he s n m r m r g i n s u l  ~t i s - e s t m e nt  Nv P ’s ln\
fs urn it -r s . Some ~‘erur s arc coo l and li mp , r eqUi  i - in g 1 itt le I r r i g s t t  t o n .
The average crop i r r i j ’ sn t  i on  r equ i  r em en t  i s  f i gured  t o  l ie II’ inches .
H o w e v e r , to  s t r n i n i l i z e  y i e l d  and make e fficient use of f e r t il i : e r s
anti cm I su mcnd mt ’n t s  • s u p p l e m en t a l  i rn  g r i t  i on  i s  r equ i  red - \ Iso
f lu ’ - di sn- n - I f j i s s i  t t on m n f c’I ’u - c  S m’ enOlOiII I c a l I ~’ nsinr e ter ms ii) 1 e s-i th
I r ri g sttion , I , i v e s t n n c -

~ p m ’ mi s- c - n ’- ; t i - m ’ t~- x ’ i i ’ c- I e t I  t n ’ i n c r e r u s e  i r r i ;n t i o n
to i n- - i n n- I sIx i mum - t n - i - v s  ng t s s m i n s l c ’  i v  on t i m - i  r p a s t u r e s

SOS



I )r a inage

M or e t h a n  87 , 70( 1 acres of c r o p l r i n d  h s n v c ’  t - x c e s s i v e  w e t n e ss ,
l i m i t i n g  genera l  crop p r o d u c t i o n . ‘Fota l  crop land ic pro~ c ’c1c ’ d to
decrease to 68 percen t  of the present  acreage . Wet c ropland is
expected to  increase  5 p e r c e n t  to about 92 , 000 ac res .  T a b l e  368
shows the  p r o j e c t e d  p r a c t i c e s  t h a t  w i l l  c o n t r i b u t e  most  t o w s n m c !
adequate drainage of set are as .

Table  368 - C u m u l a t i v e  t ) r a i n a g e  P rac t i ce s  Requi red  to P rov ide
N e e d e d  Dr a inage , Sub regi on 8

- 
P r a c t i c e  it 1966 1980 2000 2 0 2 ( 1

Condui t s  anti Di tches  m i l e s  863 1 , 400 2 ,000 2 ,7015
Structures number -21 ) 1 550 775 1 ,000

Source : Soil Conservation St -m s- i ce , C-NPRBS Projections .

Some 16,000 acres had been drained by 1966. By 2020 ,
drainage practices should he applied on a total of about 82,000 acres
to mee t projected crop lan ci requirements.
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\ m n  - - IS  w I t I m  l i t  gli isa t n - t t r ib I nn s i r ’ - I’S t i m - - I Sn :  I l l  I h n - S t n ti r
i i - - - ~l i t t \  a t  1 i n -  . 1  r - : n - ~ a l l -  ct I 1 1 i s ’  - 1  ut the h ’p, ru n i n p at t l t e

gI’nns i ug ‘—t ,t~~n ilt , n o d  cnn lv c i t ’ ’ r— 10 Ic rr mii t p r ;u s - c t - c  tr ill h n -  gras-ri
I t I , n t n . I m t ’  i s i  I l  u I i c r c - : m ’ ~ c tint ’ ~, I , n i - r i i u ~~ - , c ’ s i n n i n r ind pt’rI~Ii t t hi- (151 of ’ 11 1 0 1 1 -

p roduct t s- i’ c u - i ’  - - Su n- , t of t l i  - is - t a rn s u ’~ i - e m  m c ’  d rsu i n i - n i  t i n  such  si
degrt - e t h  i t  isc’t o t’c ‘c Is riot a pro m lent dt i r I ng ru I— to S — i l t i n i l t  h p m’ ou-, I np
‘— I ’ S i S O II  -

i l - Sn I r i r I p t ’  Ct  S et  c a t  ls is i l l  con t I n u t ’  to m i -  ilont’ Nv i nil vi d u n  I s
m r td liv tl I- sn~ nrige or d iP i t i t’. d i s t r i c t s  - l -. x i t t ’ n t t i t u n e s  of ’ put’ 1 ic f u n d s

s i l l  occur as~ co- - I  shst i’ i n g  r ind t i - c h n i t r t l s t s ; s i s t s i n c e .

I r n n c  i on  r t n u l  S n - l i  m c ’r t t a t  ion

i l u y n m -  s u r c  ¶7 ,707) 51 c m -s of cnop l rm nt i thr it s i n - current I ero d in g
si t an ex c n ’ s s  I s-c r;u t c’ . \ l i m t of t lie sic nt-sn i ’ m ’ w i  1 1 he t nc-sit c-il by
i n d i v i  tlurn 1 1 r t m m n i n m m s  I i i  I ’  isa t h  c n n st s h r u n i  ng anti tc -chn i c

_
ri 1 ass i st r m n c e

r u m  pub i i c’ I I l l u i l S

\ 1 u u ’ ~ 1 iii t lit- t n-os , cal occurs t l ti n i np Isinter months . ‘l’b e
i n c  m m - s n - - c -  u n i rr i pa t on i S e x p c - c  t ed  tin rut d in eros i on clam t no I N v
ir u cun  ing tht- t ’ S ta in  II shmt -nt t) f a w t  nt n -  r cos’t-r crop . \;n t c r  can Nc
:11-2 ) 1 ied t i n  g i s-c the soil optimum mo l s t m i m - i- f’or seedhed prc-parati on
and t he c- st r ib  I i - 5 1 1 m m - n t  of’ the c- ovn’r c nop

I. ro s i oIl of c rop  l n i n d  w i  11 be f u r t h c ’ r rc ’i lu i c c d  r u c c o r d  I ng to the
p m n n i i ’ c t i - d tu - c - ds t i m  crop l a n d .  Crop l and :icre;tg n : is projected ti n
i lt - c n- -n ’c e 62 mi nt - c t i t  Nv 2 1 ) 2 0 .  ‘th e prt-st- nt u s -  of !‘2 , 00() s m c i ’ n ’s , s i  t i m
n - r e s i G n  si-s t l s i -  m a j o r  t s i ’  1 m i t s u I  i o n , i s  projected to decrease to
-1 .6 , I ) I 5 I I  m c I - c- - - - -

sni n 1 e ~i ‘9 sh n n s  c t l i i ’  pm m u  t t cc’s I I ’  -ti c-cl t 0 t r t ’ s n t  t l i i i ’ s  c - u r n -  ris
m s i  tti Sil l S u c t  i s - c’ t I n - i on proh l c- i m m , us w t l  1 si ’s m a in ta in othc- r areas in
su t n t  n I -  Ic i m n r m n i  I t  j o n .

The pr a it ice- c l i s t n - d  tn ts nl m l e 509 si -m s - i ’ t n u  reduce thc’  i n i t m : t c t
of r un and tii c- s’n-Io ci tn n i t  runoff’ ssnN-r from crop l and .
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l:ublt’ S i n 1, ) — (St ri uil; ut l i t ’  l ’ r s u , t  i s i s  t o  P u t  t s t s  I I- in- - ion ISl rutro l N i- u - u s- - S i l l  ni - i all S

t s m c t  i t -  Unit 1 0 - n  j O s h  21 11 11 2 0 2 u 1

V i’ st dc ’ St r ib i l l  .1 i t  i an
St t ’ m i c ’t r , j n u ’ ’ - ~s m i   2 1  I I I  55

I l i s - c i s  l oris ~~I n ’  m r s n c c ’ s  “ i i  les 2 22 511 511

Ditch Itr iri k ‘ni- cu ing M i les 1)0 2:, 675 ‘~i i l h
(nor P c - s i n _ t u e  11c c - 1 ,000 Ac’s . 21 2-5 65 -26
V r si~~-se~ i i \ s i t n - I’tsruv \ c m n ’S 10 ~ ) 131 )
C o m u c e r s  s i t  i n n  Crop jn  i ng

Svc tn ’n 1 ,000 Ac ’s. 121 129 13” Iii
In su s t I l t - ’ - sinil l i s t - , - I n n  cI

P1 am t t I np I , ( h 1 ) I h  — ‘i n  m l )  55 n O  I n S

m u m ’ S  Sal 1 Consems s i t ion S n - I v i e s - , ( ; -N p mns - - L I t  s i .

I b od i n g

9 1 n n n  t ( s  t i  75 , 11(11 ) sncres of ’ n - r i i t i  1 a nt I  si Ft ’ sub it - ct to i oodin g
one v c s tr  i n  10 . ‘I ’herc is nec’d iii r more cli Ping , i mp miii. cci cli Pc- -s anti
t I ~N- g rit ’ - - , rind pump i n g  p l s i t i t - - . ~1 i m ’; t of’ the (‘boat! p t ion s irk
s i l l  be tlonn ’ Nv i ndi vi dms sm Is anti cii h i  ng di t ri et - . Pub Ii c t’mimi d c

i i )  N 1-  m i ” c ’d t’or s n i s t  sh suning nOd m ’ctt n i cal si ssi stn m ncc ’ - The
n l i t e n t  l o r m  m i t  t l o o d f l a s c  w i l l  Nc- most Iv t ’ r’i u t m ~n u j l m j I c  f u n d s , I s i h l t ’
3~ 0 s im c is  - ‘ s d n m l i n -  i n  t the nc’cdenl 1- 1 ood mu mt-n - n- m i t ion sorb -

- m l ’  I i  - 3 ‘O — 1 i i  n 5 i  I 3fltl I! ( I O n ,! i~ t ’ - - i i i  ion  I - i s l e t  m c ’ ; ,
‘ - tim m n- p j on 5

Pr - su et I ci- tin it 1900 195)) 21 101 )  120

St m n  ‘a t ’  Chnm n ri c I I - t i n s  ‘ -
~~~n - t  i t  ~l i n - s  59 00 - - 1

St r n ’ s i m I n : l i u ~ I I n t  n - n t  Ion ~1 i I ’ s 119 291 ) 5 p I n  7 1 1 1
St I - n - - n m  C l i s I I I n n ’  I

- - I mm i Ii - i t  1)11 ‘I t i c s  IS i _S S0 :,t )
I i i ~~n s a i n t  i n _ i - i ’ s  “ii It- s 12-S 135 171) 200

hu nt mi t- : S n i  1 (‘ nn n sc m vs nt I n i f i  - n - n v  i c e , ( - N I ’ P l ( ~ 1 1: u t n ,
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Program Costs

The costs of imp lementing conservation practices discussed
in  tNt -  p r ev ious  sec tion s  are g iven  in table  371 , and are based on
l~,109 dol I a n — .
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I s t h l c -  371  — Ci j nmnil:ut i ye Ca st  of ’ ( r n a n l a n d  C o n s e r v a t i o n
i ’ r : u n -t  j n n - s , hiilini ’p 01 -5

Water  Con- Eros ion  Flood
I t e m  servation Drainage Contro l Control ‘t otal 

1000 D o l l a rs 
1966- 1980

Privat e Funds 12 ,758 2 ,855 3,864 1 ,000 20,477
Public Funds 682 2,103 2,57b ~~O00 7,361

Total 13 ,440 4,958 6,440 3,000 27,838

1981- 2000
Private Funds 33,641 5 ,394 4 ,944 1 ,500 45 ,479
Public Funds 1 ,799 3~~73 3,296 3,000 12 ,068

Tota l  35 ,440 9 ,367 8 ,240 4 ,500 57 ,547
200 1-2020

Private Funds 54,145 5,766 4,146 2 ,000 66 ,057
Public Funds 2,895 4 ,247 2 ,764 4,000 13 ,906

Total 57 ,040 10 ,013 6 ,910 6 ,000 79 ,963

}~~T Soil (~onserva tion Serv i ce , C-NPIthS Data.

Fore st l and

Inert-acing demands  fo r  f o r t - s t  p roduc t s  w i l l  cause mou u,  i n g
p r e s s i i m c ’ s fo r  more t i m b e r  p roduc t ion  on t o r t - s t  lands of the sub r e g i o n .
This in turn , w i l l  requi re increasing levels of watershed
p r o t e c t i o n  to  m a i n t a i n  the  p re sen t  w a t e r s h e d s  i n  a good h y d r o l o g ic
condi tion , b tr ii ct linal and nonstrtictural means to accomplish this
ohjectis -e a rt- j m r c - s e n t e d  in this sc-ction .

l’n rit e r - - I i  i -ui  P i’u i t e c  t ion

It is nm ntici p nmt c d that nsat i ’rshed protect i on practic es wi l l
parallel the ri - c c- in timi)er hans- c-ct act is-ities :is o i i t l j n i - i  in
t a b l e  351 .  Th i s  i n c r c s l - s  i n g  level should he mai ntniined on the
pub l i e  f o rt - s t  m inds  

* p a r t  i cub  a r l >’ on those nurc -; u s out lined in
f i gure 51 , t h c -  Po ten t  i n i Eros ion h azard ‘tr i p , sn s  N i - i  ng in the more
c r i  t i c - s n  I a nt-sn ’s . To ma i n t ; u  i n  p r c -cen t  s a f e r  9 1 1 : 1  l i t  v , W s u t  e r - shed
p ro t c - ct  ion p r a c t i c e s  on t i l n ’  p r i v a t e  t ’m ’r c” ; t l ands  must  he
a c c t - l e r n t t e d  to  t h c ’  l eve l t h n u t  p r o — s t - m i t  Iv t’Xi’cts (in th n- pub l i e  l ands .
‘l ab Ic 372 out  1 inn- sc tNt ’ reliui red land mentsiirs’s rintl tot :n I en -ct ot
such m e n m s u m e - c  , a c c u m u l a t e d  throug h the  v u - s i r  2020 . Thc’se t’OstS sire
based on the  ; n s — ~umpt  i on  t h n m t : (1  ) On t h n  u b l i c  fo rest  landi s
con trols through t I mhe r s a le and construct i on cont m u ct S ri re
adeq u ate i f  p r o p n ’r  Iv  s u p p l i e d , riot! ( 2 )  on t he  p r i  v r u t e  f o r e s t  lant i s
the  m i n i m u m  Ic -y e  I n i - q i t i  n c -ti  b 2( 12 11 w i l l  ~i t  li -ni st equnu l that
p r n- s n- n it ly  accomp 1 i s l i c t I  on the publ ic lands
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I sit ) Ic 3”2 - m m ,  ‘ - t n - m t  V i m ’ s  t s fun I~s u ( c - n - I t n ’ i j  I’ m n h  c t  i Oh I r i ,  I I c i” ,
l - o t n - - - t I , nm nd  , ‘ - i i i ’  i’c-p m a n  -s

‘ Im i t n u I lo t a I
rr nie t i ce I Jni t In I ts,L/ L ( i ct J J

( $ 1  , Ol l ( h )

i ’ l l l ’ l . I C  l )) }t!bl I. \\l I

I . mi u’giu m i- Ill ‘- t t i r h ; i m m c c -  ‘ F r c - s m t  ti m - n t  ~-\e - 2.S , il m H )  5 - 21 )
l i s t n es t  Roatl -i m eat ‘ u - r u t ~1i - 3 , 900 975
n~t hi’ m l\s nt t- r sjmt ’ d Rcqui m s - u t s - m m t s ~ I \ c .  I , I l n I n  . 000 37 , 251

i t  nil C m i ’ s  t - 
1 ) 1) ,

I’!) i\- ’ \l I -. ) - m ) p j ’-~~ . \ \ ( n

I m n g g i n g  u lstu rbn i fl c- s- i n c - si t tent ‘ic - (~9 ,iOO ) 1 , 725
I la rvc ’s t  l - 1 n n s i d  i m ’ n ’ , i t t s s n - t t t ‘Ii  . 9 0 1 0 1  1 ~ b 2 l l
)t in m P - sn ts- rshed Requ i n c - m n - l u  t s \c - 1 ,465 - 1)0)1 53 02()

I o t t  I Cost  51, ~005

l t Y i ,-\ i. -‘iii.  API )

l . u n g p i n g  I l t s t n i r h s i t i c ,  - i m n-atm- n -n t -\c. 97 ,0 0  2 , P n n S
ii snnv n ’st Roni~I 1 m n -si t - ‘ - nt ~t i  , 13 , 5 1)))  2 , 595
n u t t i e r -  P - n i t  c -i heil P i - n l t i i  m ’ c ’ t ’ m t - t l t s  ‘ic - 2 , ) n 3 1  , l ) l l l l  9 n 1

‘I ot ;t l Cost 95 , 70 1

1/ ‘I’ o t : t i  f o m  5 5 — e m - i n  p e r n m d  1 9 6 5 — 1 9 2 1 )  - Cos ts i n  1969 d o l l a r s .
2/ I n c  I un _ I c ’ s m m  s o t  ma i n  t i - i l  in cc’ -
3/ l i m e  1 um l i- - - sc s i t  n -  n sh e d  so ns ’ t -s - s , p 1 :nmi ~ , I i  m u -  

~~ 
t i n t  i - c t  i on * t i ‘in - - m

c u i l t t i r n m l p r n m c t  i c e - c , ant I  o t } m n - r  i n c h  m i - i - l i e  rel ted it ems .

‘i t  t h e  m a t ’ -  p r n m i ’ c  I ’ d  i n  t n u h  Ic ’  372 , m n - c u n r t - n t  s ’n i t c ’ n shc - il
p r o t n - m i o n  t :u t ’ r t’ sm ir ,-- - s - i l l  c o s t  about  ~7 l 0  . 000 n i n n t i ; u l  lv on numl ’ b i c
(‘nrc--s t I:intl s rind should cost $1 ,030 ,000 nur tnu ;t l I t ’ on I ! : - -  p 1- is  s i t  c’ -

Convert ing tin total costs , t N is surmounts to ~~l5 , “ in  1 ~u 0 l ) )  . Ph is
m n - c u  r n--nm -nt s t Nc- co-ct of maint aining tNt- product i vc ’ coot! I t ion of the
f o r e s t  w s u t i ’ r s h e d s  u n d e r  the pressure of t i m e  p r o j e c t c -d  dct - ’ :t n d ’s  -

-i m t  - m I , - - I i - t i  a! I i  I i  t n i t  I om i

‘rht- f or - c ’’ - t I st u d ’; i n  need o I rn-h u h i ii t n i t  1 ( 1 0  :1 u -  S n s i  t I m - r n - tI
t h r a u - , s - i t t  the eru t m c -  l m n m ’ c -- - ;t :u m e : i , nt m o s t l v  o r t i l i n  t N t -  low set i i n m e n t

~‘1t ’I d S n n m i m -  as lis t - il on t; i h l t- 351) s i ) ,  Ii- .573 l i s t s  t l n i - - c e ; m e r i - r u p t ’ -c
and t tin ’ u s ,  m i t ; )  is s i t  shou In _ i i n n -  t i - n - s i t n _ u i  n_ lu i ’ l u g  t l n u ; n ’ i n ’ r i ads 19
2000, ann _ i 211 20. F sil nl m’ 3’-I m i l l h u n - - s  the e x p c n _’ t n - ~ l s t - t u rner -i t  m ’n cii tct ion

I s  rn  n i g h app l i t  - it i on 07’ I l i i ’ - - , - me nc nt i n  - - - -
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‘ s s . S  — ) n - --

- -- - ‘n i t  -

- U s u m  ‘‘a - ’-

- t u i n e ’ , n ’ ‘ - ‘ - ,‘ I —  . n m ’ n - -
— n - un n’ u ,~ i - ‘ 1 - nun ‘‘ m I ‘ - - n - ‘  —

- 
- -

- 1 - - — ‘ - — m n ‘ ‘  u — ‘n- ‘n ‘c m -

- - - ‘ ,:~
‘J nh’;

I i -  ~~ n - i  l - -  l i - n
- n S i- 5 —  - I’ - ‘— ii ‘— - - - n - n~~ *

‘I’h c on_ -t’ r,- ii I - ‘ n -s~n - 5 t ’ d  i’ n I I T P (’f lt  r e n i n i c t ] n ’ u m  i s  nuhoin t 0 1 c m - - t n - c - I
f l u  - n- v t - a m .  \ I t ) -  ough tim is p i vi’s ni  low s u b  u - g i on su  I sis ’ c m’smn ’c - . it u’ - I ‘cet S
the w o r k  n t - n - tied on t l i t ’  c- m i t  I c s n l u r n - a s . ‘i’his w i l l  m m n t I o u i h t e d l ~’ h - n c ’

a u ’ n n , z n ’  s i i ’ u u l t ’ i e n n t  e l I - i t  in h n ne: t II:m’ iI i n n - r i s c , p n u r t i c u l s m r l v  i n  ~~~~~

c a - - c ’ u n f  st  n m - n u n  e l e s t m s n m m e n - m d  s t  r n- m i ’ i i s n u i ~ p r o t e ct  ion . ‘l’his i s of
t 5 5 5 i  am im p ort si u m m  ‘ -  t o  tNt’ pmii t ’ ’c t ion of s n m u : m n l n m n s ’ n s i s  f i s h  - ;p :mwni nn
s u m - u s , n m u o -  m l  t h e  m aj o r  -, t m , - : m u u ’  m i ’ - , n m n i mc n ’- -; of t h e  s m m h rc- n’ i om r ,

‘ i ’ a b le  3 ’7-2 - I - .x p c ct e d  A n n u a l  Sed iment  Reduct i on
F orest  I.and R e h a b i l i t a t i o n , Subreg ion 8

I ut n il St-ui i t u t - I s t
l’ r e s c - m i t  A c r e s  St ’d , Y i t ’ l d  “ n rc- c R educ t  ion
miel ds 1/ (1 ,000) Ae-ft ./Yr . Treated 2/ Ac- ft -~~Yr ,

V e r y  low - - -  - -  - -

l ow 2 ,021 .0 411 45 ,000 5 .6
Mc ’diu m 39,0 12 -- - -

H i g h - - - - - - - -

Vi.- ry 111gb - - - - - - - -

‘to tal 2 ,665.0 423 5.0
‘Iotal reduction , peret-nt 1

1/ Dat a from tab he 350 .
2/ Data from tabl e 373. Milt ’s treated cuntvcx’tcd to nicr cn~ -
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In add i t  i ,u n  to thc’ nc c’ n i  s for - cciii me-nt redu ict ion on the
p r e s e n t l y e m u i u i i n g  forest l sm n uls , nonr c-cumr e-nt work w i l l  Nc’ requi rn - uI
on any future Inn r p m - r ind!  c’x tens lvi ’ li ’rc - st burns ninc i on I rinds d i r e c t l y
re l n i t e d  to  f u m t u i m u -  w r i t e r  s t o m n i p c -  pro - - - Is. i’hese sediment sources

u-, i l l  hi ’  t mi -sit i_ il risc t lu -v o c c u r ,  l i e -net ’  , the 1 p e rcen t  i s  t b c u r ren t
nirnount of mc - ,b mi c t ion schoo l 0 no new sim mi r c e s occur throug h cs ut sistrop h i  c
f u m e  or uu thc ’ r nat utrs u l disaster.

P- ,n ter Yield hml rovenic’nt

P u ’  wri t - u ’ y i e l d  i m p r o v c - u m e m n t progms i m -- s  urn’ pre -c c -nt Iv planned
f r  the sub m- c’g i on - Present slOtI lon e -cc-c -aN 1 e s’ni tn - r dc -mann _ is can b~c’

-- n t  be exist ing sc t reniun f 1ou~ ‘s s i uu i z m ’t c ’ n ted  Nv s torage p rim ) n- c t s - Sno w —
f i t - i t !  m s i n s l g c - m e n t  h o l d s  t h e  r m n s t  p r o m i s e  s h o u l d  addi  t i o n a l  needs
siri se.

T o t a l  P r o gr a m  Costs

In sunimarv * tNt ’ t o t a l  cost ot f o r est  w ; m t  , -  n - c O n - c l  ‘r o t c - c t  ion
and land treatment programs — - t h r o u g h the  year  2 020 mae lie expressed
is follows:

( , m s t
(~~ 1 - 1) 1) 0 )

t’n i t t ’ rscht - tI P rotc’e t jon 95 , Th 1
) c s i t  c - r s sh e , i  Rehab i lit sit ion -l ,500
P - s i t u - n Yi e ld l m p m i i v i - u t u c ’ n t  Pone

Range land

‘Ic -n i sur e s  ann _ I P r a c t  i cu-c for h%at u nshed Protect ion

P- sit - n-shed pr sic t ices to ut i s t ’v f u t u r e  needs fo r  r an ge
‘m i ’ t m -n tion smnd i m p m u v - n ’ i - u u t  nine - shnms n on t nubl e 375, ‘lost of’ tht ’ sc e
p r ; u - t I ces si lso have’ m t  her mtm nm nni gement oh) c-ct I vt’s or purposes  -

Between lOh ( and 2020 , cover improv ement and soil st stt ’n i i i :a—
t ion prn ict ices wi 11 he r e qu i  red on aNouit 35 ,000 sue t - c’s of rang e land ,
inc l un di ng ni-curri ng e f i m n r t  c on some u ’ f  tN t ’  ssu m u - niereages antI
mul t i p le’ pn sic t i cd - sc  on cert ,un ,uu’ n -: n - c , -‘in est imst t ed 121) miles of
Ii Vt’s t muck con t ro I f’i - u m cm-s nec’ti to he c m n u u s c  t ruc t c-ui * n e c o m u s t  n u i c  t ed , i ’ m
repaired , ann _ I an suml u i j t l n n t m ; t I  91’ l iv e st m n c k and game writer fsuci l i t  ies
si r’ - umn’ees— - . m rv - Abou t I l l  pen n - u - r u t  t , f  t h e  r e qu i r e m c ’n t  s w i l l  he f o r
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- al - i, t S  krq ,a s i ’ - n i nan ~~ n - i in,  S ‘l,- , , % n a re c nd ‘ r i ,  I - e s  f r  n - - . ’ - Pr -I c li on
- - l  er  ‘i.n:;,,g”m~- r n Pug-poses , 5 - a n n  i - :n n r n ) ,  ,un’ ‘ k ton

~ea r t i ”Wy I m i n  I~~ i~ 
— -

I ’ na h i i t ’ - - - i . , ; - - — 
-

u-l i- i- t i l l ,  . - - -

- ‘ I c r  !S~’r  — n - S e n t  (a So ni - ,  , ,,n in
- - - -‘ ‘5 - -,hr n ,Pn - U r n - s  5 a -

i(rush n o t,  U r- ~ is 1~ m i 5
rn  S a ., r*, 5 , - n - - n  h u l l  t g ~~ iun n - .

ont ou r, ,,~ - m a r   - - ,~ U i-n-n - 5 m m  700 -
• . , l r r she ,i - n r , , - - , t e d  land ¼1, ni

n a n - s n , , ,  n c r - fe nces ti -s 0 - - i - ,  -inn,,, , (a 1,ame ‘ - e r  fa a., i s  I,,-~ “unn ,’-c- r n - l .a - . I

r - ‘ ‘- -— - --  - (a ‘.in i t ‘l ann , u - . , t
BritOn - ‘ 0 -  -ia rn mm ,, 5 - - -  mint - -
• 1’I *‘O I -U r- ’’. S I  - ‘‘ ‘ mm :m- , mn nun - I— - ‘t n nn - *

- - 
* i~i ‘ - , - - -i rn- s n -- - 1 •i n i H  ~~ 

n , f i n  -

• ,mn’ r sI ,e i ‘‘r i en ied Land -
, n’s i o - } n n , , es c n n - s  u -  2$ J - - - 

— l  - a n, m i - n - l e t  - -, - - - I n n - s  c , m i - O r  1 - s’ inn - -
- I c ,  -“ 5 ,  - , - -, ncn, i - - So - c - a - S 5 Sat, ,- , ,

It —I, i • , r , , i  ‘ncr, - ’ i - n m  m u o n - i ,, -
- • -n- .i r i 5c r,-’ 5 1 , ‘“in si- . mn c i e • - i -

n - - n I - I n N  ii f - S If  - , i n , r ’  -~ - - r ’ ‘‘ 
, 

- m n ~ , - -
• , t n ’ , s ri’ s r 5 , S I  c i  a d f l d  ‘lafl,, ,--o cr ,t

- c s !  - - I to fltro~ (enc es ‘in is  - - S 1’ - - —
- - - si - • (a -amr A l  ,-r ’  i-ac, ‘ n- S S ,amhrr - * 26 i . -

/ uns ’ nr as cc; i n - - i  i , 1 1 r -  .~C, -- 5 n r ’~~~~- - , - - ’; ur ’ s’.’ ’ - ‘ n ‘‘ - -  -
and ‘ra- t -- n- - are -,r ‘ I ms n ’ - ‘. . -,n ,n’ 5 - - n 3 ,  a-, ‘ S 5 - ’,. ‘ - -1 5 - S i , , , -  5 5 , , - i “ n—er ’  ‘ ‘ - -n -

- -. I i-I r n s n  --r, ~, - - r - - a s , ,- - ,, I r - - - L’o i I - 1 nn~~,i n, S 1 r - 
— i n ,  ~~ Ir f l n i - I n t , . ,fl , n ‘- I - o r  r —’-n’
Sn -or , ’ - H,-a ! , - , . S I r - , r  0,1 r an, ,,, 0 , 0 1  ‘ 1 ’  - - -

e ros ion  and w a t e r  qua l i ty con t rol , 10 percent fo r  w at c ’ m consers- su-
t i  on , and 5 pe rcen t  f o r  d r a i  u u s i g c ’ . N u m e r o u s  s m a l l  si :c- parcels of
rangeland n i n m l  continual - ‘hi l ts in grazing m inds u se  n c - qu i n t -  ii
re’ m i t  i v e l v  l a rge  numh er of u~ s - t n -  r faci  lit i c - -c anti mileage of fence ,

~t s t t i V  of timi ,- si mi nis  on w h i c h  t h c - s e  p r a c t  icc- s are niccomp ii slit-ui u ’in iy
mr -vc’rt to  ‘t ier t v p i - s  n i  use Nv 2020 .

Frosi’’n mm md Sn- n l i m e n t  Y i t - l d  Imp r o v e m e n t

I t  is s u n t i e i p s t t e i l  t O u t  the p m s u c t i c e s  l i s t e d  on t a b l e  375
for  e ro sion  r in d w r i t e r  q u a l i t y  ‘ r u t  ro l  w i l l  be ’ app l i e d  on some of
t h e  s m a l l  t ’n nel en _ l  ru re sts  if hi ghn -r sedi ment v I e id . Yet , o t h e r  si n - n -aS

s i l l  n e c c - i v c -  i n n t d e ’ q i i n i t n -  n i t t e n t i o n  t o  e r o s i o n  anti s e d i m e n t  p r ob l e m s
c u t - a t m - n I  be the shi ft of lnint I use and ownershi p changes . Range land
se d i m e n t  ~‘ i e l d  i s  e x u ’ m - c s t e i l to decrease from 16 nicre - fec-t i n  1966
t i n  I-I sic - r u —  f ’n~et N v 2020 ( t r ib  1 i ’ 370 )
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i , i t ’ h i  ~.‘i ~u , r . , 5 -  n n u , s (n ~ i~* ,~n a - , ’ , ‘ i -  - iii ,! I t a n ’

I ‘ n i  n - r ’  n d  n i , ~~s i c r  i n -n , d  P l i i i  u r u n - s  , n  n’ , i , , -  t n r , n J
a - I  u - m  -, Is ,i - u ’ ‘ t n  a _I I - i , , ,, t - a s s  I i  ,, ni l  8 I /

r ‘0 ‘ - ‘ m n
s n u  t t s t n s ~ i i i  ‘ to l ’ n 8 0  m u  ‘ ( m i n i  n ’  ,,‘il 2 i i  - n l . a  I

m S i m n i m m u s  ~~ n u m u n m ,

m r I l l  - I  - - , S c Si I I _ n n m a . i  i _ i l  I . n ‘ - I n
‘oni.! m t  - i t - ’, ) :  -

n i , ’ * ‘ r S~ n -  s t  t e l  l~~~j  u , mu m d 3. i.) , n

‘1 a t m a~5 ’ ’ I I  i n I  - S - —
- r LeT ’ ru  r s s I i t s  S - ‘ —

- - t - ,  t ‘iT’’15 I

i r s  u t - I , n n ~~

i l —  I Rn~5 t , ’ 5  I n  I I I , , r d  - I I U ’ - - -I I , , - , 2 3 . )
‘- w n a l  St , i t ’ i  l j ~ ’ r  lou ,

I s a t - r s , t , n ’ J  U r i n - i , u , - J  i . ln,1 S i ,) 3 ,0 i - 3  1 6 . 3
‘l _ n s c- -si n I r s u -  I c i ’ -,

i~sn i e r  - ‘sIl t r ,n l St mu t ’ S l n ’ n  — - — ‘  — —
) , - t n t  2 2 . 1  J cY- , 4 2 1  -~~ 13 9 , 3

Lol r- r nt 1 p s n - ~ : - ,  I .  - ,n r ud i _ - - 1 1 0 ’  - 2 2 .  I i t -  - - i n

S o i l  su ab i  ii: ,ir i o n
i~;ntc- rs hc’ d O r i n - m u r ’ nJ l a n d  ‘n o  i i

.t I _ n l m s i g n - t ! i i n t  rI’  i - i - .

l~c n t t - r  - C I I I  i n !  ‘, t  mi t - t u r n - -  - - - -

1 18. I ‘ - i-i 3._’ . I  i e n .  - m m

1/  B~i n d  ut ,  rnc- as n. j res  a i n n i  ~m r s i c t  1 c n n  -, ) S Q W t m  on t s ,b l c -  43 n n i t l ~ c , n , - t , n t ,t  L I I I

d o l t - r n .

Other l,anii

( ‘ e n m ’  m m l i  f l s t t  0 1) 1 a nn i  r ig by sill I u- vt - Is of government and pri vs it e
nt ’ rn - sts can i n n - - n t sn t ’comp li - n bi the u c n ’ m i ’ ; I or rmn itun ni l re - cm o ir d- c’

dc-se 1 n m m i m ~sc - r m t  . ~ i ; t rii u i flp sinoui id encompnts-c I’ lo ot1 pro t c c l  i mim i , ur n i nnuge
Ws it n - r  nec- cl’s 

* 
recm ’ -s u l i on , f i s h  and w i l d l i  I t - , rind t’st !ui ’t ic v nu lues ,

I-arming is the pri m n e i pal ui - ce of land  a dj o i n i n g  many  t u r b a n
n i u - v - I ’ u ~- m s ’ - n t s  - Urh su u i int erest --s can n c- s t he sei’vc’ uI b y in cluding t bo-
sh i ’ r t i - n t 1 t u t - a  I I n dui- s t me I n p1 ninn i ng for  othc - r uses of ’ l and  -

Cons iderat I on s h n n i i  Id inc l ude  t h e  c-sthet I c  v a l u e s  of open space and
its I n c  u- i- nut i m u i s i  1 vn i iU i ~ , in c l u d i n g  burnt i rig .

I 5 l u n m u d  i r O t  - - I  ion for n nt h c-r Inun n ,I thsut is pm i - - - c ’t i t Iv f’lood etl
c an hi ’ en hsiut t - - iI m v flood d c t ’ - u i t  i t - t i  m n ’’ s c’ r ’ s n m i  n-c - n ’n l s i r p n -d or impr-os - c’d
ch n u n n e  Is 

* 
rind liv d i k c -  5 and It’ v- i- n - ‘c - l and t reatmen t mest -n ni rn- - c on

ad~~s i m  ‘ mi t m i t  up st  u n - s u m  c m , - - m ind , I m u m - st  l a nd , rind rninge l nind are
es - c c - r u t  i ni l to mc- diu ee flooding and d c - l i z - i s  d amage t o  d e v e l o p e d  in n - s i - s 

- 
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r i nd  t o  Ones - n - m i t  thc pol h i t ion m m ) ’ s a t  . ‘r by n i t - n i l  me-nt . l)uri ng u i - I - s t - i
consi  u - s t ion , d c - h r i s  b a s i n s  can he p r’os - id t - d t o  p n n - s - t ’uit Si it and
debris from ic - rising t h e  c o n s t r u c t i o n  s it e .

Sol 1 s h i n s - c - v - c  and  i n t e r p r e t i v e  maps w i l l  pros- i 0c- sn has  i s
f o r  su more ’ (‘ c’ono m i cal  expans on i n ) ’ urban 1 nunn l t i - n i - - s  - [‘hi-s e -~ u i I
- c I i n v i -~’s inch  c s i t n ’ the  h a z a r d s  it) m t--se for cn- rt ni l n u l i ’ \ c -  l opm ent  s on
t h -  w s n l  - -  n - sh e d  an n  poss l b  i t -  way s  to  ove neome ( in  su li e s- i n ut e t hi’
prob ic -ms .
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S U Ii R I C 1 0 N 9
is 1 L L -\ -I I. I ‘F L

b i d -I N I  t~ l 3

: ; I I N I - t -g i - ui 0 , t h e  1* i l l a m c ’t  I C  
* 

I i n ’s b n - t  s m - u - u s  t h n -  ~~; i n s c s u d m -  and
i u i a ’ s t b - ; u , c n - s  and is t ’n tir n-l v within ti, - t , i t  of Orc -m ’or ’ , It cos’ers
7 7  nul i l i n n u s  acre-s h u l l account’s f t -n  i b m - s i t  4 . 5 i- nc -~~ 

I t  of t ic - - rn, - i n n r i .
n. s u r ui l n l r - , u I r l  the’ subregion c i t - t m  i i i ”  T _ e r i n j i l i o n  a c r e s  ,intl l a r g e

u-, , u t n , - r ’  hodit’s t o tal 106 ,0(10 acre’s , ~- i th 2 percent of the r’ i ’ L t i i r s ’ S
p op u l  s i t  ion , i t  i s  t b , - ‘second mos t  p o p u l o u s  of th t -  I 2 -~;ih r’- -g ions  -

~bout ,n p c - r e t - t n t  i s  p m i v a t e  land and 4 3  pc -ret -tnt i S  public. hL’
n - - n - - t itoh li e h o l d  ng i s flat j ona 1 forest , fo l  l im i t ed  h~’ l~u r e s u m u  of

I s ind  ‘- 1 s n t m s i ~ ’ c - ur i c - n t  si t n d -c - i t  c-—own ed t I n N e r  land s

uh e ’ sn ub s rc- -,s, i on  has  a t e mp er a t e , r n u a n i t i m e  c l i m a t e  c h a r a c t e r i z e d
by w winters and c1r~’ summers . R e l a t i v e ly  h i g h  n i n n u i a l  p r - c  ip i t s i t  ion
occurs on t h e  Omus is t anti C a s c a d e  Ranges , mn ith over 200 inches and
15 0 inches respectis- t-l v . he valley lands are in the r a i n  shadow
of Usc- Coast  R a n g e  and ncct ’ivc- m ; m m t c h  i c ’s- s p r e c ip i  t a t  j e a n ;  the  a ver a g e
1 s b e t w e e n  35 t - - 30 i n c i t e s .  i’ rec i p i t a t  ion is sen is on a  1 . \ppncm x i —

s - i t t- l y 25 percent occurs  in t h e  f a l l , 45 pc -ret-Il t in the winter , 25
percent in t b i - spring , stud onl y ~ p c - m e n - t n t i n  t h e  summer .

Ini t a l  annual - - I  ream d i s chr u i’pi’ si r m m i n t s  to 2~~. 2  mmi i Il io n ri c u’ n - —
u t - ct , \n - r i r lv ~~~ p e rn :i-ml I comes f r o m  form - -c ted areas , the b ni I since
f n n m l s m  crop and p a s t u r e l a n d s  ( f i g u r e  51) -

ot- i l i m e n t  yie lds vane by t \ -p e  of l a n d  use. Pr m c i  n sul sources
sire t b m - cul t ivnutc d ann -s n’s in the vs illev bottoms and f’n c - m t h j l l  and
act icc- logging s i r - n - s m ’ s  in  the forested up lands .

I i i -  Ic - 379 — i c--nt - i-al i zed Sod i n c - n t  3 i c - i d  by C o v e r  and l an d l i c e ,
Subr eg ion  9

( o v e r  ; t u m d  I , 000 Se’di n c -n t  Y i e l d
I~and I l - s n -  -\crt ’s !/ P e r c e n t  ,-\c .Ft . Y m ’ s i u  l’ ex ’ cen t

i rop I ant i  I , l 3 ( i  - 1 19 ~O u - 38
I - n r c - s t  Land  5 ,272 .0 69 840 -

~~~~

Rai n ’ s -la nd 5~~, S I 1- i 1
I t  (sc- n l.and 515 .9 11 ~(1 ’, 16

Tots u l 7nTii 100 T,’~-
Y 1~a ‘ii’j~on Wi ii a met t e  t~~p~~

”
~

” stmt iv  d a t a  ad jum ~
’t n’ ~1 t~T~~~,i’ ~~~~~~~ i ons

t n m u i r c t - ; . i cr i v e d  from f i g u r e s  55 rind 56 and Append I s I\’.
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( m  n j- I c -mid

m m m l ’ s  m i s c -  In c - c - t i  ( r c m w n i m i  t h e  h i t  inu u nm n -t ti \ n t l I c - s Si n d ’t’
s l m c n r t  It n i t  c-v l i i i -  Ibid -con nOt I m ) u i u j ’ s u u n v  t - - t  r il n i I shed a ti - still rh [ n t - S
at \s un co m r\ ’ m -u- , - st - c it ing t c - t i . l h e  f i n - c t  t m 9 - -  i s c - i c -  grosni ri
gir ds -n- s tn t r  I c - c - i l  cm m u rsiihnpt l u n n. I5 rom this m t - ssjnning ni g u l  culture
has  ‘10511 t - ~ ~ ,)91l farm s and include s 1 5  million sic - nc-s of c m c - n _

L i t - ,; -

t h e  i n s i s - s i rn has si c l o s , s n t e  characten i :c-d N : wet w i n t e r s  au s d
Urs - - l i I s m n s I e m ” s . O n c l i O s t ’ I N n  s i d n i ’ c - 1 i o n  is  ini r ~ e1v n I t - F l i t  i t t - c l  bY
n na ni tiu:u e - a l t - , 0 t h  th e a n n u a l  and diurnal t i:nin p i- ra tnrre u s i n~ es s i m m
m c l i t  i v e l v  -on isu ll . n ,u’ em 1nland s in the i u i n m e , - i o n  L i v e  r- c - l s m t i v - l ~ ’ long
;n- - m i c n cls w i t  b c - c - it 1 1 11 t ng I t - i n  - ts of’ 250 W i ’  i in Ic -sc - n snu l l i -e s rind
L i i  d : nv ~ en h i g h en  s’ si l I c - v - c , Crop l s t n d  s n n t  is in t h e cal lm ,’t ,
2m uti i s u t  clv sc-d im 1,1 s i t ” , - s u i t - I  u ’s u n r ~ i ng  f m m - i s s  

~navel lv to cl;uv cv , i n,-
so i t - ii ’ 1 e for gm - s  I ng a w i tic- V u  r i u  - t V of crops . 3 few a r , - s i -~ of
soi i s  d e r i v e - n i f ronu ign e - ous  m a t  t r i a l s  c - nun  he found  i n  t b s - ~ C h e h n i l e n i  ,

- : i l e m n , and  Eol sn I i i  I i s .

l ’ I ic-  c rop l a n d  in t h e  i c i l l u s ’ s - - u t -  P s i - i n  is loc n ed along th e -
s ri 11 c- floor , a 1 c - u i-,~ tine uia l ot- t r i b u t a  rv s t r e a m s  , on ‘is -- bc-nc-in
l a n d s  c- ¶ - - ~s i u i e  h a d - , from t h e  T h a i  m u m  - r esm nrus ~ 

, t h r o u g h tNt’ rolling
hi 11 s which c i s t - t i  n u n  s i t  c’ I ’ m s u (‘ c -s t  i l c - 5 i  m t l i e  1 -- - - t 1 m i l l s  c- f t in ’  no- in I s u n  n s
st u d i n  ~~ t r i n g e r  v sn lle v s l e a d i n g  t m  ‘1 st ’  m a j o r  t m i ! ’ s m t a r i e s  of t :’sc-
is i 1 inume tte River I figure 55) - C l o s e l y  p l a n t e d  c r c - p s  such  as
grain , I ra ss seed , anti fu )rruge m a k e  tip t s ~i - - t N i r d s n f  t N :  t o t n i l
e rop i nind , amid  tNt- otht - r t i n  i ntl i s  devo tn-J to orchards , ‘ c - m t - i c-s
i - em s crops , slit-c i sn 1 ty crops , and I d i e  l a n d  -

\c u’ n - s n ~ e-s of p r i n c i pal t y p n : -c of crops grown in  tint’ snubre 1 i on
s ure shown in tsm b - l e  380.

( s n i d e 551) — u t - pc- - m l  C r op s , -mihr e~- ii oi 9 , 11h ’( -

t m  n u t  i- n is ~~~~ i s i l t
i o m a ~’ t -  Cr a m  5cc - i l  h~~~ m i t s  C n u ~’s 1 ’ ) t h e r  I n s t a l  

l ( i ( h )~~ \c’~ ’ t S  

h r > C rop i n u n d  3 - 2 - 2 . 1 5 2 5 .  1 2 (9.2 1-11 . 7 — —  10 .0 1 .212 .1
I m n i ) ’ s u t c d  ( u i 1  l and 90 , 5 6 .9 7.0 1 5 7  - t 5 _ 1 75 . ,— 2 ( 4  . 0

m i t s u i 13 -2 .1 535.0 2 7 ( n L~ 
“ I , . I 15 . 85 .

- o u n c e ’ : \ 1 m 1 t e - n n l  m x  I V  
* 

l out 1 ant i  ~- [ i n e r n i l R e s o n u r c c - ’s

‘Fhe sulhr m-)- ion it-s ick the m i n t - i t - I  rv i n  ; i i - ~i~l i u c t  i c - r n  of ’  such sc- c- c!
crops s n ,  ‘(o rion h u m - i - m i ss , ch c - w in m n I n - s c - m u’ , u-c-ti tc- --scuc , i - c - t n t  t~rn1ss ,
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c -minI s - ni clover , c m ’ r s r n m c - u n  r v c g u- a s s , and pc- mn -m- i i u n u l ryc -pz - su ss. II pro -
m i t - c t i o n  01’ mn- e - r t i f ’ i n  - m  ‘- c c c l  o r mninv other sc-rd c m n ’[ u ~ ns also hig h.

tI th ‘ u n ! . I N c ’ 1 - - l u - m n re u s c  of m ow c r 5 5 5  sund sp e cual ts ’ L m m i p s
15 d i t  l i t - s , ( 1 3 3 , 5 ( 1 1 )  ,n- c in ’ -) , their m n - t s t m i i  i t  i t - i l  tin ti c - - c - C t - n t - f l y  i s
(if i ns t ( n I l ’  i i i i ~~t - r t 5 i n ) C t ’ . in c - c n i ; t s n ’  n e - s u r l y  i l l  of ’ i b i d - - c - C I~ n i ’ ~~’, - u t’ - s o l d  it -

su ~ni ’ n ) c t c -z s n - d  f t - r u s s , O n - c - p n u u m  n - i n k s  f i  f t l t  n a t  i u n u u s n l  I s ’ m m t I u ~ t o  l o t -  of
f r ’ m : c ’ni rind c s i n s t - - l f m m i i t s  m i s S  vi ,- u ’c’ t n u ! i l c - s .  ‘sH u n t  2 i  ;n crc efl r of

t I n s  ~t c -t i  ~ta c-s Pro c d Ccl sfl nu i J b - s i n s  s up p l y  come- S f t - i  i ts  h e  1 11 amer  I

~~m l  i c - v  n u s  d~n c t r  I I  pi ’u’ c’e’nt of t I n t -  sweet  corn . 5ni t c - c - p - - s  
* 

soc- l u as
f i l b e r t  - , si t - c - p r - owl s  a l m o s t  c - x c l u i s s i v e l v  i n  the ’  s n i h n i - p i o n .

- s u ter Conser . ,it i d ’ S

h a t e r  cut - usc- r ss i t 1 n u n  problems n c - si mm it  f rom su ch f u e l  ors  is  t I e
scsisonal d i s t r i b u t i o n  , m f preci p it s ition , thc- (c5tt eI fiol d in ~ cn n t n5ici t s
m u s o i l s ~ 

, t u e  c-ho i cc’ of crops , and t h e  ci ima t n - . h u e  nc m~ i n t e r  ,md
spring runoff is l i mi t si orc-d i n  r e s e u v n , i r c  , st neni n s fi ows or i - mu - iS ’  j -

s t i l e  i’ t J s i c t d  t iu r i r i g  t i t - ,’ p s i - I c i n g  s ea son  . ‘e mnm n s : s l n c - n ’ of practice s
h a ve  Nec -n ci  n- c t i ye in oec- rcouui i up these problems ( I  su N le  381) -

I oh Ic - 351 — l \s ut er Con ser-csit i on Prac t  i cc’s 
~i ;‘l 1 i’d on

Crop land , Sub reg io n 9 , l f ) t - ( m

rs i ct  ice (~ in i ts \ m o n t n t

h - u t c i  u u u n ) n o l t ’ a c i l i t i c - s  No .
l i t e r  n t d n r ’ s n i n n -  i - ,’ i c i l i t t c - s  iSO. 1 ,033
I rn gr i t i on  ( - s t  c - i -  C i m u i v e - v - t n i c e  l 5 rn c  l i t  it ’ s ~( i  ic-s 31-

I u’ r lgnu t ion System , ~p m  I m i k  ic - n N o - 3 IS
[rind c l I m p i m u g  \ n . m’: s 3t1
I r r i u I r t r m c u m  m , s i t c  ~i s n u s , u e c - n r u i - u n t \ c m u - s  139 , 5110

Suun’-:c I - i s  :~no i1 Conservation Scn ’vicc- I)suta

(lis t ric n n l l v , i f l s~~ s i t ion  has  l i t - c - u s  s u r j - p l e m u u e n t a l  u ’n u t ! u m - u  t h o r n
oh c c ’ s - c s u n v  I - -r most crops - The ci inn ate is l’si\ u i - s ib  I c  ¶ ci ii d i e t - i- s i  ft c - c l
nig u ’t cu i ti m r n- si u hon it iT ’rii - , t tion ; ht owc-ver , the t u ’emud is t oss-sird s p e c t i l —
i:nnti on and int e nsific a t in n n . Iu - ri gat j u n  is iui u p om t nnn ’ f or p u m o h i t e t  i c - f l
of N I m l cilia lit m runti quan t it v o I rut - st vc-~ & - t  aN Ic- s a n d  h - n v  rn c-s - i c-c-ti
p r o ce s s o r s  s u n -  u ’ e c l u t i  n u n p  u t - m i s e r s  t o  N t-  able to u r n u ’ , utc- he ft - r n - m
n c - n O t  u’ u t c t  i s  nc -got  t s i t  n i l .

‘Ih e n- - I ima’ ed 2 - 1 - 1  , u~~l( u  c - c u - e s  i ii i rri ga t u -I  cr- op l s i m m d i i i  l Oo m- are
17 p m - m c i - m i t  of s i l l  c r o p i s l m n c i . \hotit 37 it n r c e n t  c- I’ n u l l  i r r i ~~s n t e d  l a n d
i s  de~~~i t n - , s  to i t - m i s ’ -  c- mops for lI v n - ’;toc-k n m m n u i n r , t ion; ‘c-gCt mlmlc - S ,

l’
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b c - r i  i r s , m i ii t and n u t - s  a c c  n n n i u u t  f i n n  2o ‘c - n msc - m l t ; st - cl l b s ,  r i - s s m u i f l l f l g
37 pc-red-ut-I w as us c- cl f u r  a va rie ty- if crops p n i n - s s i r i  i v  in thu

jnc - c irlll v i t cm n u m n \ . lab le 5,5,’ show s t ile st - lin en- t n f  ‘he i rr i ,’ u ’ ion

~ c - t  - s , siip~~lt’ s i d l c -
~b u s u c v , st u d u n s c - t h o d  of rnpp lic s n t ion .

‘J s ui n lc ~~,5 .’ - l l s i t m -r  . ‘u v a i l s m h i i b t s  r i nd  I t n i g s u t i o n  ~( c ’- t I n i ’ l - -
F c - i’ C n - or -- 1 arid - u iN  r ’c-~ ion 9 

, 1961’

l5, ~ t~ r Sit -tree (5 It! I
J i m ) :  i u — is s

-
‘ t r e ru ns  I i n  ‘is 11 ~~ . 2

i;i’otintl w r i t  n - n  11 ) 0 - i i

- - torni pt - 2o - S

l i n t _ i l  ,~4 4 , ()

Area mu rh ; i c ( ( - m I t i a t  - - situ ~-p l t’ 223.
c - m e n - i  w i t h  i ‘ m n i n l u - n n u u n l t e stipp le 2 11 . 6

l u l i l m i n l  - m l  n i p p i  i c u t i o n
Sprin kler 2-0 -

F 1ood i n~t 3,9

Source ’ : i( 50-\  i-l i y en  Pc -s i n  I ) s t t a

-\t t b -  1nne sic nt inme , t h e -  t c ’t  i i  ~~u t  c - n  su p p ly  i s  ‘no t  n
I j i u t i t  I n t ~ l ’s u c t o r  to irr i sp i t  hem de’ vn- l opment . \ l t h -u n m i p h t he  suuninier
f 1 - in the unu c - ion St reams arc- low , the v o l n i r s  i-  i s  s t  i l l  n ud i - , 1 u , u t v
f , m r  p r e s e n t  o- u - r s m l  1 denuands  - I ’ m I c - c - n i l su reas t h e r e  i s  some 1n m c - l~ lem
i n  - r s u i n j u u s ’  adequatc- supp ly s u t  t h e  p r o p e r  t i m e  and p lace  d c - s i r s - c f .

Dr a  if la~~e

\ i n m ’- t i t  807,00(1 acres  i f  l a n d  i n  cn n ~’ s u h i l i i y ’  c l s i - s s  I I  I n n  I I
mi c lud  ing -220 , l)00 sic md -s of croin I and , l u s u v c -  an excess i u,’e wet ness

prob l em . I t is created by either a hi gh s- , t -  r’ t a b l ’: , in’  r n ni l
s o i l  - l  r i c t i o n s , or f l o o d i n g  and overflow conditions tabl e i’3 -
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I s i I ’ l c  ~ -~5 - f r c n p l r i u t d  ~\ r e sj s  w ith a l’*etness Problem
Subreg ion 0 , 1966

C a p a b i l i t y  Area
C l a s s  1000 Acres

I I  159
I I I  133

IV 128
h ot nil -220

Source :  ( 5 l i \  S c - i  1 Conse i ’v n t t i c - u n  Service , C — N P R B S  Data

- -,,~.4 : ,~- 

-

~~~~~~~~~~~~ A~ ~~~ . . 
-

~ k~~- ~~~~~~~~~~~~~~~~~~~ )~~~,P-. - 5- , ~- :  • .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,c:~ ~

Landowners  i n v e s t e d  over S16 million between 19,67 and 1964
to d r a i n  a p p r o x i m a t e l y  432 , 000 acres , m o s t l y  c r o p l a n d .  I m u r r e n t i s - ,
about  511 m i l e s  of d r a in  ti le and 44 mi l e s  of open dra in s are
i n s t a l l e d  a n n u a l l y  to d ra in  about 11 , 000 acres ,  A n n u a l  inves tment
in drainage improvements is estimated to be $600,000. m\bout 95
percent of this investment is by individual effort and S percent
is  nu c c o m p i i s h e d  by group e f f o r t s,  1)r a in age  p rac t i ces  appl ied  to
crop l and th rough 1965 are shown on t s u h l t ’  384 ,

I r a i n a g e  requi rements  change w i t h  cropp ing P rutt c - TuiS. A
d r a i n a g e  s y - t e m  adequa te  for small grains or forage crops may he
i nad eqm isitc for strawberries , vegetable’s , or many o ther  crops .
About 90 p e r c n ’ u n t  of t he  d r a inage  inves tmen t  in a r ecen t  S--year
pe riod was for t i l e  d ra inage  compared to n i b o u t  70 percent in an
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n - s i t - i  1 e ’l’ s - s u n  m u c h ,  T i l e  ‘ s v s t n u i m - . s i rt p u i ~ f c’ s - r i - mI i n s  l s u r m n - m  i m , - e s u u  u
i t t ’’, s u l  I OS’ un n m mrt -  e n  I n  ci n’ mi 1 tnt uni t op , m m i i m u Or mni i uut n- n nu n ti ’ roc- t s , ni n d

mit - i i ’ S ’ S  Of Im u’odit n ’t iv ’ - ] :un n l -

m l ,  I n -  5 5 1 - t ’ ; i  t mis o - - I n - - m t  I - n \ i i I l I c - n i  - - ( n m p  I s i c - n I
ii - m e~ , I ‘ i i i  t- 

* 
I i  I -

u n i t s  ‘o 

~~~~~~~~~~~ N I l i t c h e s  ~- b i l n - ’ -  ~
‘
, 1 ( m ’

i n  no I n n s u i ~n - c-I ru e I sum , : Pc- - 5- 2

So n i r e e  r ~SDA S o i l  C o n s n - r v n i t  i on  S - t ’v i c e  [( n e t s’

[ u’os i on s tu d  St- n il n le ntsut i on

\ l ’ u i s n t  1 , 386 . 000 s te rn ’s  of m in d i n  C s i t S s u i ’ I  I i t s -  c l s i s ~ I I  to I V ,
i n c l u d i n g  720 ,000 acre- s or  - I t ’  l u - r e t - n t  d l  t I n s -  t o t s u i  r m o p l a n t l  h s i u , t n
sin cr os i c - nm p o t n - u i t  i c - i  ( t nub it’ 555) -

( s i b - n  i t ’  ss - C mop!  s u n S  ,\I ’ e ,i  s Is i t  hi i n  Is ros ion  Pot c-m i t i - u I
St-h u . n -S i c -n  I) ,

Cc-p c -hi l ity 
- _____

C L , u — s  1( 10 1) . \c I - c-s

I I
I l l

I V  300
s c - t a l  “20

~~~~ i c e :  - SI I A Sc-u I L i m n s i e  r v n i t  ut - u i 5c rv i ce , u - — -i - P Nt b i t- ts i

-\ s c - s i t  u t - i t ’ d , 7 , 0 ( n u u  s u e t ’, - -  o f’ c r c - r n I s i u n n l  b n , i y u - ru -c t - i v u - cl ‘Su ’rs c-
n r c - t enet I c-m i us b i u Ic - - n t  s -  r m i nt n- n u t  i c - i Is’ en rod 10 In’ 1 r i - s i - c  N : u v n ’ iei’fl Stilt ’-’

~t u,’ 1 si 1 , n ’ i t  c c -u n b  h r  n n n f l - - - e m v - m t  i n  ti C i t - i ’ P i  u n i t  ‘Svs t euu~s r i O t !  v ft~ -c t i vi’
s~~i t u -r c i i c - d  msom nu ~c-- u ’nt ’m~t - TNt- — m i i u n i u s u l  s ed iment  s- i t ’ i n .b I nc - u n -, si l l  erc ’p ’u s u m n c t
5 s t i n t - n i t  ‘P t - -  ac ’ m ’ - — t ’n - e t  ( t a b l e  3 7 1 1 ,  Some t is - m u — t h j  i’tInt of t b n  i s

- s e d i m e n t  i n i s u m i  i s  c - r o u h n i c u ’ n l  l n ~’ l o s s  t I  - i t -  b c - m i t  i f  t l s - , c r o n l a u t d .

I \n” ’’- S  I u t -  mc - I u u fru I I c - I c - s i t ‘s ru nu t - u t or  u u , m b u  t e r m p u n t  i n - u i  I s i n - i c  c-n
f m n u n t  l i i  I I s l i t  I s  n i tud  l u - i - i - a c - c —s in thc - m i c ’- n rth c- rut p r int n i t  t li t - snii u u~ -g i m - n t  -

I . i n i - n- . i n i - r i ’ -  n i l  t Int- s e ’ c- u- in s iv ’ ’ sc -i H which s i r - - dc’ n ’1’ c - r u , I  in i p b m  lv  lt - r —
i h e  h a v n ’ het ’it devot c ’ ti t o  t h e  1 i u i u n l i n u n i c-Il of m i n u s  c- n i t -S n in th  t n t - i t

i i m J  m u l t I  u , r c h a r d s  , 
l\ t i l t s - u -  e o V n - m ’ e m ’ ’ i l - s i r e  CSSt ’fl t I sul - n i  c u t S  I V n ’

ii i ’  st u d inc-c-h in c  t r n u t f  i c m t - s u i t  in s t- i  I compact ion s t e m l  c ’ rOS i c-li .
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In  the  sou thern  p o r t i o n  t b  p rob lem is  t us  se r io -~
because’ i f less  e m i b l e  s o i l s  Ci rmed f rom n a t i v e  n c  - ‘There
ire , ho~ n,-ver , smr c ’as i n t e n s i v e ly  05Cc1 ( o r  st r aw h er r  cc - s  a u n d  t i  t r
row crops where eros ion is critical.

R e c en t  alluvial soils of the flood plains and in ’s tc-rraces
n u i o n g  the W j l l s u n t n c - i  t u ’  R i v e r  and m aj o r  t r i b u t a r i e s  were  deve loped
for  crop land  much l a t e r  t h a n  t i s u . - - nr r ace  rund C- -~ - t  hi 11 sur e - is
b c-c -si - si c - of thn- rocogni:ed t h r e a t of f l o o d s .  R e e s - u s t  d eve lop ment
has heen rap id and s u b s t a n t i a l  c-crc-ages are b r m u n u p b n t  i n t o  c ult i -
va t  i c - n m s - s i c - b r  y ea r .  ‘I he h c - t t e u - — d r a i n e t l  s o i l s  rime l a r g e ly  d n - v o t  ed
to the produc tion of row c rops ar,d a h i g h  j it- r ec-nn t sipe is irri p suted.
l it-s ion bns us - been se-riot-s periodic all y in t he  ps ist  even on t i t u s - c e
soils wi th c-xcc-llent natural dm s uins tpe . Ihe c-xt ent and nat u re of
tin t’ damage fm-c-rn overflows vs i r ie ’- with b c-at ion and nature of t i ne
o v e r f l o w  and l o t - n i l l a n d  use : .

S i z a b l e  r i r e r us  n - I  s c - l i - d r a i n e d  s o i l s  w h i c h  n i n e  devoted t o
crops such as c - n t - n u t s  sire i n n i n v e ’ s  ted d i r ”  i ng t h e  w i n t e r  moIs t 55  and
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.‘ u r t ’  s u b j c -~ I t i n  se n iou ls t- rosion . hu e f iii c - -t cx tuire d , n u - e c - i s t
s u l  1 t t ~~i , i  I 50i  i s , m r c - p n s i  t ed  ii > ’ h n n u e k s - s u t e r , si n - n- I t - s s  s n n s c ’ 1i t  i b l e  t i n
er o s  I t nus -

( m ’ u n s  i u I t - ~ ’n ih i t’ o f f ’o rt  j i s i :  b c - c - u t  n s s s i t l c - t u ,  n c - n u n - : ’ -  e m m m s i i t - l  On

c r o j - ’ l c - n d .  b u t - s i c - r n  c , n s i t r o l j n i ’ 5 u c ~t s ees  h n i v t -  bc-em app lic d si s  shown
c-un tab 1 c- SS , s tu d  n n m s m n i s i t s I n c - n t  S c -  Itods h m n i s n ,- clc -~~c- 1 ‘ j u t - m i  s v - s  t ts~ of
1 5 1  n - ’s s  i u m g i h u t  p n n m v  i tI c - s~ im i t i - n  c -o v e r  on l and : s n f l  - j ect t o  n- I- o r i o n .
I i n e s e  i n c i n n c l n -  S I c - s t e m  cove u crops aunt ! c r o p p in g  s iy~~t c-n , t N t - i  inc l i :d ’-
gn n u s s e s  ft- u’ se ed , gr r u s s  and l c - s : n i n i c -  f’ora gt -  crops , u~ i n t e r  l egumes
f or  sec -cl , r i n d  w iust e r grain.

u ab in:  386 — I ni t - s  i o n  C o m u t  ro 1 Pr’sic t ic-n’s A pp i lcd n ot  Crop lanti
Subreg i on 9, 196 6

h i - a c t i c e  U n i t s  l o t a l

c- made - t a b i j j z s u t i o n  S t r i c t u r e s  N o .  13
D i v e - m s  i ons  mind Terraces ~1i icr
D i t c h  I — s i c - k  S c - c - d i n g  ~- l u  l es
Crop Pc--s jdue Usc 1000 Acres 381. 7
Cr’nissc’d Ic - m t c - mw su s- 1000 -\cr s-s 3 , - ’
L ou is - s c - m t - n u t  ion Cropping t u v -s tc -n n 1000 Acres 555 . -i
I s t l ure and I s t y  ic-nil P1 si c - I  i m g lo t-I) -\cmc ’s 77 ‘ I

c -n~~ c ’ - :  ! S j i \  c-0j I Consn’rs’nition S c -n - vic e - l)ata

I 1 sn c-~l I ng

‘, b c - n n i t  112 , t u 0 ( l 5 i c I T S , t w o — t h i r d s  of ’ w h i c h  i s  cr’u’p ls u und -

s t - i n s e c t I m l  , u n n m n u u a l  f l o o d i n g . T h i s  . i c r e s u p c -  i n c l u d e s  120 , 000 ‘ i~~t - - - S
or S pt r c c - r i t  of  t i n e  c rop la n d  -

li m s t floods c-cc-ui’ durin g the m o n t h s  - f I c-c-ember , J : u t s s 4m r~
intl I . - h r u n i r - - . H s i n i n u l l y st-I f i ci ent i a i n  b u s s Ic-I ic - mi P r i s m  S c u  — h i s

St ’ sl s-Sofl t i n  p i t -  itic- r.u good 5 - u - p t - I  . i t  lvi’ c-ovt- r c- S C m j t  1 , - i -  some’ row
is i-c-ps stud om c iusi m’ tl lands, lint- ex t n- ni clc- ,I ii 1 st rn infa l 1 pat tn-rn
p r i o r -  ti c- t b n ~ m a i n  r a i n s- s c - c - s c - t m  u s u a l l y  s i t  c - r i t e s  the soil. (~uit e

I t ’  I loot l c n t i 11 c-c- -or  when  su w a r m i n g  c o n n l i t  ion  i n  i N n -  h i gher
e m - n s i t  n o n  n u c - c o m p a n i n ’ s  h e avy  m m  i n f ’a l  1 m i m i  a t h i c k  sumoi ~ C O V C i ’  a~ n l

‘zen pi t - l ine !  -

b u t -  c - I  i m i  n t - ti m mm i un f p n m n l m n m m e e d  flood u nc- s si o t t  en a j u t ’- —

n u - s j u u i s i t e  t c - s ii n - c- u ’’s S t ii I  d u ’ s i i nismu ’ c - n im n ’ . b ’ or ii - n i g s u t  ic - ru s\’ss u.’uu is . ‘ i c-p
d n i u n m n i p c ’  c - c - m u i r -. f n o n s i  n i c t n i s i  1 f i t - c u d  f l i o s s , s u s  ut c - l 1 as ‘ - x c t ’si ’-  l vi p t - c - -
c -j j l I t n i l  i c O n  rind t (in c - u I s n u t  c - u ’  I N i t  i n c  re- I i i  mmcd u rn t he Intu i t ! . i i ~ -

qt n ’n t  lv , r u - n - u i  r r  I ng C] oaths sine! p on d l i m i t  l u a n  n - i  - 1 an t I c - t i  d c - s e  1 O p nun c ’ u s t
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of low lands  to such a degree that individua l landowners suffer
n - x tn n S i v e economic losses . Remova l  of r e t a i n e d  w a t e r s  i s  one of
t h e ’  major needs to prevent this loss and permit more intensive
l and  use.  he m i t - p o s i t i o n  of s ed imen t  and debr i s  is o f t en  the most
damag ing r e s u l t  of f l oods  to crop land , crops , roads , ditches , and
n a t u r a l  c h a n n e l s .  I h e  s u v e r a g e  a n n u a l  damages are $5.4 million as
r epo r t ed  in  t t m i n  )‘nll am ett e ts’pe 2 s tud y and A ppendix  V I I , Flood
n c - n t  rol  -
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A change in land use and treatment would reduce flood damage
i n  l oca l  a r n - n u . Local  f l o o d i ng  si t u a t i o n s  have been a l l e v i a t e d
th roug h s t ream channe l  improvement , s t r eambank  pro t ec t ion , and
d i k i n g , as shown on t a b l e  387.

‘I able  387 - Flood Control ~lc-nusure s App l i ed  on Crop land Areas ,
Subreg ion 9 , 1966

Prac t i ce Iot c - l
kf ~ lens

S t r e a m  C h a n n e l  Improve ment  265
Streanubank P r o t e c t i o n  18
D i k e s  and Levees 105

Source:  USDA Soi l  C o n s e r v a t i o n  Serv ice  Data
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I c - i c - s t  l : uus , , l

i-cu - i s i s  covc -r c - c u r l y  5~~ m l l l i o n ’ m . u c - r e s  m u m  I n t l  
~~t - t - c - , t  of

th i n ,- ‘ - i i i  i s i n s ’ I  su re- a in thi- s m r i ni c - p icn. U . n t S I n  pe rcent i s  in
p u r l - i i  c - n c - n e t - - s i n  i p c-nil 4- 1 pt- u’ce nt I s J u l - i vs u 1 c’ - (If I i s t c - I  s u 1 , 04
i ’ m I’~~ c - t i  I s  ci st s-sent i is co m nu c -r ei ,uI l in t - st land nu t - i I n  ~~~ c- c - I i~ i s  ti c-n--
t’n ) m sml t in ’  i’i na I

I N n -  c ou n i u t m n .- r c t s u l f i r e - st  1 - i n s , 1  c m i i ’  u - t s ~ i v  s ; u n c - - - u n t -  s i b - - i  1 71)
b - i l l  i o n  I u m , . i n d -  r~- c - n  n il nu t- rclu nu n , t uI Ins 1 ir nt h - u- , 1u 1 n n , - n ’ - - on c-ntd uc
I t - m d  , i m n n i  2-I p e r c - c - u i t  on ~ i l 5 - nu t  -- . ‘Fh i  s is m s b u m - eg ion ranks s e-t - ni nu b in
t i l t -  u- n - p t  on in volume of run t -mo n t I t inubn- r hors- n- st - 1 - In lI)o 4 , i n
s t n t i u - c - n u n t e d  to  3. 7 h i  1 l i o n  board— t c - n ’t , I lie commercial f n u m c - s t  I sint !
t’iirn i sht -- -s i b c -  u ’ s uw m a t e r  i n i l for t h e n  s - - n ih  m n - c  c - m i s  ‘ 5 fore- si ’ produc t s
i ndu st i-ic-s - su c co u tmit i r ig for  38 p e r c e u n t  of ’ i t  -- r n : s t n u l  mc - I un  t sp  u ’rip l os- —
mem i t -

I - o r e - c t  i - J  l an d s  , rcpr esc-nt  i c -p 69 pc- m c i - n m  1 01 the  sub reg ion
produce  a i n : t m i s t  Sen p c -r c c -n t  of t lie s u r f  s u e t -  i’un o f f  . he t o t a l  s n mban
population s-hi ch i n c l u de s  t h e  second l a m n t c s t  u n r b s m n  e e - : s t e r  in  1 - h r
r e g n o n , depis’ni n i:s inn - c - vu ly upon th ese-  f o r e - sn , c-d c- , u t i . n c b n en c i s f i r  i t s
source of c t m i c - u - - c  I’ j n , ’  ms s i t c r. I r n - i :nttion wsutcr suppl ies , sun t io l n untin g
to nt - ru n s- 400, s t - i l )  a c r e —  fee t  c - n u t - a l l :, s i r e n  p u ’u i d m i c c - d  essent ia 1 l y
on these S n u n n i n -  c - r e s u s .

l ie ’  I n n  n c - - s t  l a n d  is gcu tei ’su 1 Iv in good cc-nd it ion  w i t h  send I —

t n t  s - i c - l b s  a u u u o u n t i u i i  t o  n t i u o i t t  s t - i  a c r e — I c - c - u  pn ’ i’ v e : n r ,  h i s
u - c- jnn’c-s ’. s t  s -IS pc- i ’c- c - t t of I us It - ’ - i I se-ni i t i n  n i l  cc - u n n m r i p  1 roumn n u l l  1 sOiti s
Ill tIm e s m u b r e - g ic - in I t t - I s l e  355) -

F s u l ’ l e  35 5  - P u ’ e s c - n n t  S i c - T i m - - r i m  Y i o I n i . I c-ru -st i . u u s n t , Sub rcu ,t s ’ ’ u -  I)

S e d i m e n t . \ nsn ,iu n u 1 Sc- nI uncut ic ~Ic I

l i e - I d  At ’ i c - S  A c- tc - - i - n - c - I  l o t  a I
( s i t ;  

~ -: c-
~ ’ i~~u I o  b c - u - c c - n t  P en s  S~j~ s u r c -  - b i l e -  \ c r c - I - : c - t  ‘c - Ice - n t

V et’s’ I .m ui-s — — ( 1 , 1(2 — ( i _ i
l ois 5 , 1 7 1 .1) 1(5 (1 .1 — (1.2 ~~i5 f t - ’

‘be- ili um 101 .0 2 (1 .2 — I b i S  32 1

h i g h — — 11 , _ S - 1 .5 — -

Very Hi gh — — 1 , 5  - I - — —

l i n t  n i l  , 2 7 2  , l1  l i i )  S411 lot)

Sc-mim e ’ - :  i - c - ri vn ’d fn ’ n i t s i  I ’ i~~u i c - 5  55 StIl t! 36 .

I m a t t  98 ~~t’ I n t u i t  o f  t b u n ’  n u n  s i  I rind u s u- the I t ius s i  eli!
c - s i t  i-got ’ , is i l l ,  sst ’tI  h u t - m i t  a pn’ m n , I n i e t  n i t  p c - u n  log i C c r c - s i c - i  - I c - p p  i m g
sue t ivi t ~ r u n d  u - u i - i  c c i n s u  mt - c - ti n c - n , ‘I ’hc- n n -u: n s t i ncle ’ r inc - s hi g b n t - r v i e - ink
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Cs ui i c-nl Nv logg i ng n u t i n l  r’o nud c n n n s t  n o  t i c - t i  s i c t  i v i n  ie- ~- w h i c h  d i d  n o t

~u r o p c - r l s- p u - u i d n ’ f or  u s n i t c ’ u - ’- b i n ’ d ‘ n m t c - c t  m m  n i t  nc -Nc -hi 1 i t i t  i o n .  I t
i — s  c o n  t i n c -~~t’ s u r e - u s  t h i n !  tss ’ ’ - t m s s u t u ’ i ’ s i I i t ’ c l  n c - - i n s u h i  I i t n u t  i i i  s u n k  is
e u n ru - uit ly c n u n n d u i e t u - n I , ‘i t - S i  f u c - n t u -  t i c - r u  p n  - c - r i c e s  u i ’ - ipp l i c-n! on
C in F t - lit Op e r . u  np n u u n ’ ; i ’  I C) p m e n ‘ii i St u n  n h  n t  i n u n s  i mu p m u - c - r n t  sri t i - n
q u i n t  1 i t  s- -

c- m s h c - t! n c - i t  c-ct (in

l i n e  p c - u s - n c - I t i m b e r  h a r v e s t  p r a c t i c e  i n  then —: i ulum- g i on  is to
d c- n rc -m i t be- in lock p or ; - s u t e i s u - - - . i re-es sir e s~ idd ed he- v a r i o u s  c a b l e
s c - r d  m g - - -c t u - r i m s - nlepenth i ng cipon si  :u- antI shape o f  c l e a r c u i t  , s l op e
rind en i - m i  i n  - 

- - mc - im t -  snu 1 s -r ipe runt! t i n  i ni t - t u g  sr i  1 c — s  a r c ’  I m i g i ’  c-c ! by
t m 5 t c t o r s  on t i n e  t t i o m c -  g e n t l e  t e r r n u i n .  I n  s i l l  s i t i t a t  i o n s  c - Y - t c - n s s l V e
road sy s t  c - I _ -s c-re r e q u i r e d .

c - m s - un i t -  t i m b e r  v o l u m e  is  l oca t ed  i n  su rc - s i s where  s o i l  sind
t oj s - op r s i p l s i c cc-nd i t  i ons  p r o h i b i t  ha r e - c-st  ing  w i t h  tod nis -  ‘ s equi p—
- c - c - u  - I c -pg  u n g  t i n —s c- s i r e - n t - s  depends  h ca s- i lv on spe cial — skyline
se-st ems - c - s i t - I n  w i t  N a di t f n - r e n t  n u e t i n o d  n u t  supp or t  i n g  t b i n - crib in- -

It t ss n u c - be- by misc - n u t  intermediate trees , towers , rind even balloons.
In sill —sk y line ss’ste-ms , however , the objective is to keep tine logs
f rom dragg i n g  r u c r o s s  t h e  ground as they arcs brou ght into the
landing . liii s red uce-s i s u n s i s u g u -  t o  t i n e -  sol 1 cost- r , prot n e t s  tine
rn-Inn ;] i fli ng u n d e r - s t  i i m \  t r n - e s  fun -  f u i t u n r e  crops , ant! keeps u n w a n t e d
d e b r i s  n c - i n ,  i f  -:1 ream c h a n n el s .  li e-se s y s t e m s  a l s o  r i - n b c - c c -  t he
need fo r  n ’x t e f l s  i v -  succes s  roan! s v t  n-ms N v  r e a c h i ng  out  p r c - s u t e - r
di st sinc e- s wi tin s - s n r p 1 m m n  mt  ed cab les .

On mos t l ands , c le ar eut areas are p l a n n e d  to g ive-  ad equa te
s u t e-rshed protection by dictating si:c , location , 5hape , period
mit l u g g ing and success road i n i e s i  t i n s - u n  - Tractor t rsi i i s  ant ! f i  r e i i  nc- n
ar o u t u d  t h i t -  biar vu -- - t nur c - nus ni l -c- cross — inst m e d  and some of’ the n:n~s-rc-
c - r i  t ic - ni l sunt-s is are sn -c -dc -n i  t o  g m n i s s  i n  p rov ide  i m m e d i a t e  s o i l
eovn ’ m - c -p p  ing debris is nn - nn tm mvcel from I i n t ’  s t r e a m s  and s teep
d u s iw s to  p lc -vt- nt niebri s dam s and w a s h o m t t  s f rom o c c u r r i n g  - I n
si c-i s- s i r e n s , s t r i ps of  t i m b e r  are -  l e f t  adj ac t-m it to major t nibm utaries
t o  S! ln ic iC  t Inn- watt-n , cool st re-ann t - i t t - c  m u  t i n  nc-s  , rind keep debris from

sr  channel aresu .

k u s t  m mtai  n l n  t ie - roads s i n - n ’ g r a n t -  1 sc - i ’  I s ic - ed  n i l  i — s e - o t h e r  n u n a d s
s i  t h  p e r m a n e n t  c - m o i s t - n t  s .  I n  n s n n i r n v  c n u s n ’ - s  , p s u m t  i c u i l a r i s - -  - i t  t h e
crossing ~~0 i inn 5 on st rn-c-ms is it h anadromous f i sh , the- n ’ccc - t v ,i t eel
is- s i n t e  u s m . u t e n i s u  1 is end — (tn t uuln-d s t u d ~k -p o s i t c - t l  away from the u-,nut e - r—
wsi s-’s, Exposed c u t  amid f i l l  s l op e s  in c- n nn c li h l e materials arc ’
S t ’ c - n l t c l  t o  g r a s s  so s e d i m e n t  w o u l d  t s n m t he depos itc -t l  in  t h e -  s t r e a m s .

Re- f ‘ - n c - ’ ;  t s u  t 11) 11 measure-s j i tic lu n de - bin ? N p 1 sit - c -t j u n n -  anti s u e - r i  ru 1 or
m m m d  S - c ’ n l i ng - . ‘n c l v r t m n c e  r-eproduct ion is p m  t c-ct  end f t - n u n s  b u r n  ing  and
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l o g g i n g  a c t  m i t ’ -  b y u m n i — t b o ’ — n ’ n ’ u u u n d  r u d m i n i s t r ’ n u t i n ’ c -  u ’ n - s t r i c t i o n s .
l ine m u  m c u ”- t  t n t i t ’ i t  i c - s  ,- t n t h  p u - n t  i - ct  t o n  requi reui nennt s sure- sunmni nn nu mi z - d

n ’ u n  t t i n  i n ’ 350.

t u T u  I n s  -SO - \ v n -m ;i e - n - \ m unu ntri l i tu u ih r r h inu rv e - si t A c ? i n - i t t - . -Snjhrn’e - n u l l  0

(I n n i t Onu s- l i c  I’ r i v , u t  is h o t  ni l

Uarvcst A r e -ru -\cr es  2 5 ,500 39 , 000 (u S  ,SO ()

Ai ’ t- ,t R e - f o r e s t e d  1/ Acres  21 , 2 ( 1 ( 1  23 , 4 01) -1 -1 , 60 1)
Sl si’ sbn Di sinosnu l Si-ca Acre - s  13 ,500 7 , 8(0 2 1 ,30()
D i s t u r b e d  Area  I nc -s i t  c-cl ~/ A c r e s  1 , 300 — I , 3 10(

Harvest Road Re ’nj~ii red ~Ii I c - s  185 275 160

h a rves t  Road Ir e a t e d  3/ M i l e s  14 ( 1 30 17(1

1/ I n c l u d e - s p l a n t i n g ,  see-cl ing and s i t e  p r e p a r a t i o n . Ra ln unc e- n inle - --
n~u a t c I y  s t o c k e d  or r e q u i r e s  no r e g e n e r a t i o n  work .

~~/ I n c l u d e - s  -c- - c’n h i n g ,  m u l c h i n g ,  d e b r i s  r emova l  and c r o s s - d r a i n i ng
sk id  rn u ,uds r ind logg ing  r i m - c-as -

3/ ;ut and f i l l  s t a b i l i z a t i o n  o n l y .

(s s i t e r s u n c - d  R e h a b i l i t a t i o n

i - c - r i - s t  l a n d  i n  t h e  tn u e n l i um sc - c l im e -n t  y i e l d  c s i t ego rv  ( t a b l e
388) p r o d u c e s  4 pe r cen t  of t ine -  t m u t  i i  se-cl im en t fron u the fores t
areas. Most of this re -stilts from w a t t - i ’  movement  down abandone d
roads , acrcnss old logged-off c-r e nt s - s and along str e su n sh un k s di sturhed
by l o g g i t n p  p m n u n ’t i c e - s .  l i i  p i s i e c ’s  w ine -i’en p c -st w sutrrshed pr ~u 1  r e t i o n
m e - s i c - n i n e - s we -re  1 imi  t enn i  or l a c k i n g , the -  r n - s i t  c - s t  e f f o r t s  have be -en
made- to maint nu ji-u or improve tl’te present watershed condition.

R e -N a b  i i i  t a t  ion work cur l pt-h i ic lo t- c-st l a n d  i n c  luue!e ’s  t r ea t  —

men t inn over l i f t- ) n u c - r e s  annual Iv . \pproximatc-ls’ 100 m il e - s m s - f’

abandoned roads sine! t r s u i l s  and 120 m i l e s  of s t r e a m  arc- a l s o
t r ’ n ’ n t t u ’ n i (t nu b ln- 300) -

t-ni ch of t h e  r e - s n - r n- mo it -  1 u u ’ n u t  c - c t  ion  w o r k  i n  t I n t ’  rep ion ha s
ho-c-n si t-comp l i’O it d in n t hui s - s nt im r ep, i mnm s - . \st tional I n u re-st lands
ntt l j sice’rut t o  t i m - Corps of ling imn e e - r - s j’mn’o iee ts nut the Hi l b s  Cm - cc - k ,

- u - l r o n t , P u u u i s - ’ n t i ’ , I , o u i ( m u i n t  P o i m i t  ant I  O l u t e -  R i  n - c t’ r e s e n v u n i i - - s  h a v e
m s-ce- i ved t rc a tn tun-c - t - I n  t N t -  T u n i s - s t 2 s- c - sit - si -1( 3 O u S t - e S n i t  s t u mp
r e - m o n - n i l  and  72 s i cr e- s of s h o r e - l i  ne -s ta ts - i i i  z n u t  i ‘ n i have bee-n nut - corn—
j u l j ’ ) u i - d  i n  t i n t - s i -  s u r e - a s .  I n  s i n l n i i t  m o r n , n e - n t I s ’ 12 _ i W O  s u r f a c e  s i d l e - s
of ’ t l u n ’ c - n -  r n - s - c - r v o i  n - -s have- hm -e nn clc’sui ’ u ’ m b n u t  f l o a t i ng  d e b r i s  s n - v t - n - c - I
t jun e-s T m  mnn p rove t inc- i r rec u- c -sit i onsu 1 s r i  1 Ut  -
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I ,ilu Ic 390 — A n t ’  i ’, i gt - Stunt -ru 1 A e n , n n u r n l n  i t  sbunu n t s i m t  , 
~n u t  c r sh e- d

R e -h a b i  ii ts i t ion l’ m n u c t  I cc-si on Pub l i e  F o r e s t  I , an nd , S u b r e g i o n  0

U n i t  Nat Ic-na! Pub l i t -  I n d i a n  ‘u t  c - t n -  
— -

l’ r c - u s t  ice I5 o rcs t  1/ D o m a i n  l ands  2/ I s t u ds

Sht’et I s  i - i n c - i  cnn Cont  i’nn l \c , ( ( i ) )  5 — —

Nulls- S t s u b u i l i : s i t i o n  ~‘Ii . 2 — — —

S t nt - run t , lu s t u ’si u i t - e- N M i - 110 10 — 2
Stsn b i I i  z s u t  j oin

Isx u st m u g  Road N M i - 70 30 — —

‘I m s u u l  Rehah . 3/
Re-se n y c - i  r I s- r o t c - c t  ins -n  -\e . 12 ,221) — - —

!/ - \ v e n r s l g t -  of pc-riot! 1964 — 6 .
2/ ‘- l i t -o r  o w n e r s h i p .
.5/ Includes abandon-ic- cl roads.
- o u r c e - :  i ) a t a  f u r n i s h e d  by agency s u s  l i s t e d .

R e h n u b i l i t a t i o n  work , p r i n c i p a l l y r e f o r e s t a t i o n , has  b een
done in connec t ion with the State’ Forestry I)e-pa rtm enst ’ s Far-nm
F o r e s t ry  I’ rograrn  rind the Depa r tmen t  of A g r i c u l t u r e ’ s A g r i c u l t u r a l
C o n s e r v n u t i o n  Program and So i l  C o n s e r v a t i o n  Service . Ibis program
has watershed rehabilitation benefit althoug h the work is normall y
under t aken  for  o ther  purposes .

~ a t e n m  Y i e l d  I m p r o v e - m e -n t

Because  w a t e r  supp l i e s  are  c u r r e n t l y cons ie l c-red a d eq u a t e ,
n io w a t e r  y i e l d  i m p r o v e m e n t  work has  be- c-n initiated in the s u b r e g i o n .
St u d i e s  sire b e i n g  c o n d u c t e d  on several expe-riment -u l u~nutersh c-ds to
eie t e - rint i tic- the n ’ f t ’u - c t  of t i m b e r  h n u r v e s t  program s on peak flows
r a t h e r  t h n a n n  on t o t s u l  y i e l d .

Some m odification of streamfiow occurs throug h t he  norma l
I innbc -r is - sir e -c - st pnograrn rind some also occurs throug h t imbe r —- t s u i t - b
im p uo vc - u n nc - flt I s - r a c t i c - e s  such nus  t h i n n i n g  and release. ‘rhese bc-ne-

s um ’e  u s u a l l y  n n i n o r , however , and are i n c i c ! e n t a l  to t h e  p r i m a r >
ob j ec t iv e of timb er production.

Range  1 and

i’he Nt) ,000 ac mi- -s o f rang-i au nt1 in Stub s- c- p ion 9 c t - i n n  s-s i St of ’
sh i n 11 a r e - a s  i intermin gled wi t T i crop land and fore-st lant! , Inc-st l y
on ‘ he no 11 ng fc-c-th ills of t h e  W i l l  run u c - t  t en Vs 11 e- - M t - i n  m l  60 per--
c c- li t of t i n t  S acres ipt - is pri vru t e- l >- own ed .  In  a d d  i t  m int to wi l d l  i f ’e
u - s c -  , it p r i m -i des suppl e-m e-tn t nil ii v e s t  m n m ~~ I c-c-cl rind rounds out the-
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form operations fom- balanced rupn icu ltural enterprises. Some
r a n g e - l a u d u s  not  mi s c - c l  a g r i c u i l t u i r a l l s ’ , and is b e i n g  h e l d  for f u t u r e
urban nut -ni rc-creation muse. Ah no ti t 50 percent of the range -land is
in poor con d ition (table 391), and tine estimated average grazing
caprucity is li ttle more than 4 acres per animal unit month. Most
rangeland T unus ann an- c-r age- an s-n um al sediment y i e l d  of about 0.15 acre-
feet per square n nui Ic  and produces about 14 acre-feet e a ch  ear
( t  nu l ’l e - 392) -

- - , ‘
~t 5 - - -m 0 u - ‘ I m u  , g uu ni  - - t -, ; m - ~~~~n ,u - - -
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— f l - -mi - n  ‘ — ii it - - u .  1- ‘n ‘ - - ‘n - i i in -n -  nfl , 
~, u ”  s- is ins - 4

I n - - S u m ,, - lu n g -  w - - - no u S n l u u , , - d  5 - t n - u ,  _ ‘ i ’ — — l u u u i I r  i 

- —— r i _ s u n n i  - - , n ’ ’ _ ’ ,  - _ n , -  i n t i ,  , nf l ,  r n — u i I p r -- ,5_ n c t i~It ’
- i~ n , - r c - u m ’ , — - T  n u Ts  n - ‘ i t i n  t u  - , t at

. rc huisc ,1 -, un - ‘ j a n n i  - fl ,~ fl - n — u n  u n - I  , t  n n

‘ Ic - a ~~i m r c - s s  and P r a c t i ce s  for Wate r shed  Protection

Measures which prov ided sonic- rangeland watershed improve-
intent or benefit tiurough 1965 are listed on table 393 , (‘over
improvement and soil stabilizat i on practices included grass
seeding r u l o n g  w i t h  brush ant i weed control. About 20 percent of
t h e - s c  c ’ f f n m m t s  was fo r  w a t e r sh e d  purposes and 80 percent was for
forage pr oduction . ,\n estimated 50 water facilities for live-
- tock and game i n n u n ’ e  he - en -u den - e lop ed , rind 70 miles of livesto ck
- o u s t  m m i i  f n - : s n c -  have been constructed , reconstructed , or repaired .
)
~1u i i c  these develoinments were mostl y for otis-er management pur-
poses , t b n u - v  provided a 15 percent bc-nc-fit for erosion and water
q u a l i t y  control. About 6(1 check dams have bc-ens- constructed on
r a n g e l a n d  to con t ro l  erosion an d s e d i m e n t a t i o n .
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I s ub Ic Y)2 ~n C ’ i I  i n n u e r t t  Y i e l d  f i ’o n :m Tln tnm g c -l a ns - n ! , m m l i  u ’ n’p ion 9, 1 0 ( n )

‘ -li n u i e ni t ~ seI ~ 
— _______ ______ ___________________

C,I  t n - c o  r u c-s I / N m uss 1 n innn l SIt rubs lot su I Pc - i-cent

R a n g e ic-us -cl A crc-age
( 1 ,000 A c - m n ’ s )

c u s ’  l o w  — — - —

Low 12 . 1 l ( - . 55 .8 100
- 1~-d — - — —

II: - - - -

\c - ry I l i gh - - -

s ’ !n u l 42 .1 lt i .7 58.8 100

A n n u a l  ~e- d i m e n t  Yi e ld
( A c r e - i  e c t )

n my l o w  - - - -

mu w 10 4 14 100
‘b-b i t - i - un — — — —

il i git — — — —
~ c -r ”  Hi gh — — — —

I n t su l 4

1 ’  \ c - n - v  low t h r o u g h  \ e rv  I l i gh c a t e g o r i e s  r epresen t  g e n e r a l i z e d
r,t nis ’ c - areas on which annual sed iment y it-ld per squ are m i l e
u vu mn ip e’s , 0 u , .15 , .35, 1.00 , rut-cl 2.75 a c r e — f e e t  r e sp e ct iv e l y .

‘u o u m c t ’  s (ic-ri ned from figures 55 and M u  -

d O -  331 g u -  i i n n S ’ u i- ‘I n : ,  muu- n 5  P r ac n n n ’  s u i - u  W a t c r ~ I ied i r n - t n  - t i o n  .ium ,u
mi— ~~, - u ‘ l . , : ,~~i - u u n , - u m i i - n r s n s t - n  - ‘n— - - ‘ . n cn r r n  - - 

‘ n C c ~ Tt s-~~~~~~~~~L c r~~~-~~~~j ’ -- - nh t i~~ 1/ i u - n t  - - - u i i  ~~~~~ 

- - - i i  fl -~~j t n u u u
- i - ,c- t  l t n n ~ n - I - h r  n~ - 

~ ,, rn-s ii 7 c- MO ,
it u n i t  it I n u t  u - - i  ‘n u t  500 2 (u _ u i f l i u  S u n  , - - —

- ‘ - - - u n t  u -  5 -\n ru~ 00 s - l u  8uuo - S x

n n . t e r ’in . - ,i - i i i n - S  ‘u u , - n j c i- c n u - n ,
— i i __

fl

- m h - _ i n n  I ( u 1  r u n t  ‘ n-r u i ~n -— - ‘ m i t e s  i n  ‘—0
- - - -- I ’  n m -  c- -

~~ n c - i t  i n n  \i~~her 5 i n  ‘n u

1 1 0 , - i  I - - t n t  r n - i  i n  m l  - r u n
- l n i m n  - n i l  - tu u Icin i \nui ,br r  u- i- i - -

- — Ii - t m - n -  n n - u~nu-

- - ‘H - ~i- - , n j  n , I n f lo u n u r  ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - -

‘ t n n s t u:. I -  n i  ~‘ - in  I 5 I - -  II - - i - r i - i n i n  u ‘u n r u - -  u e r shej  - r  r - - u  i t  ‘uur- , ,n i r ,
- t i - i 5 I - -  — c r 5  n ,  m mmd n n i u n  i f l u ’  i i f , r n r  - - I - m n , - — s ic i - - i s  .- n i t i T  i I f l , i ,’ , - _ n i  i t i — r  i~O f l —

i , ; i i n n . i _ t ’ n I ,  S — i , o— — I i n~~ F S 1 1 i i i - ,  - ) , i , i l , u  i _ n o t  i i i  i ’ n  c i i i -  i r ’ u
- - n o r - 0 - n i l  i t — n t , - d  I i i n l u n  l u n d  management  fl fl - i - u n  - i _ - s  - n- rn i n - n m i~ I - - r u ’ ,- m - \ i ’  — m iii .
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i l l  he- i- Land

O l i n m m m l  covt ’m - 81m , 000 acres or I I  1 s - u - r c c - n t  - m f  t b s c -  l s u u s d
a x e - r u  ( t ni b  I n -  0 -T  ) - - \ I ot u ~~b n on lv n u co u n pnu rs i  t i n c -  l y snua 11 psi r~ of ~ hc-
sm ubr e g  ions -  - t h i s  l a n d  i s  t b s t -  us -lost i n i t  ens i ye - i diS c-cl ruts - cl is h i  ch I
s i g u n i  I I t - s t - u t  i n s -  eros-s of ’ w s i t e r s h e - d  p r o b l e m s  sund  u t - m I S  -

i - i Ts - ic 39-1 — O t h e r  L a n d  \ r en i s , u i - n i l )  r e e - i o n  I)

- - m n- s  Ar~ su I n - m t - c - n i t
I A t - m t - s

u i i i  11 l’n s i t u  - r 2 — -t ( i (  0

l< ~~ i~I~u and  R a i l  m n i n m n k  60 ,000 7
i-nu musnste ’ n lLlS , (lrbnin , I u n l s r - - t r i s u l

~ ~- lb sce 1 in t uit-on e - - 553 - 100 ( iS

Oa r i -en  I n ind  1 28 , 500 16
I t  nil S 1 ( u ~~~ SH 100

Source :  ‘npp e-nd u\ I V , I t - i t - c l  an s -d M i n e r a l  I c - s n u n r r c c -c

P o o r l y  dn: iu ned soils impose lintitat i ons on d e - v e l o p s s s e - u n t  f o r
r e s i n l e n t u n u l  n und  i n d u st r i a l  p u m r p o s t -  i n c l u d i n g  c o n s t r u c t i o n  of
h u m i  le! i n s-gs , m’ oad s n t - i d  st  m ’ec-t s , and t h e  safe di s 1nmi sa l Of m ’ n t - i ’ t c ’ s  -

l in e  r e a s o n s - a b l e -  s s - : i t ’e d i sp o s ru  I u s - f  effluents be- sol I ahs s-on1s-t ion is
n n n p m s i c t  i ca  1 u n l e s s  s u d e q u m ; u t t -  n m menus  are ’ s u e - n i l  I r u b l e .  h a t  c-n  o i s - t n u j n e - d
I m s - s n ,  tnt- u s  nias’ b u m :  i 5  i n s ,  - ms - a t e t l  bc -s-c-nd - s i u i  t ab  i I i  tv for hum sm n ce-n —
S n i n : s 1 i t  t o n .  V . i  t } u u u m u t  c omnu un i t s -  n i l ?  l e t s  rind supp l e - u i - c t - t a x -v dcc l:
d i- s t u  u s , - o i  I s  su re n i l  - n s s r ut mi rn ite - d during nm ni c’-h o f thc winter se-si-u m~u:
s t n d , I u e - r i n u u I i C : u I  lv , u r i s - ’  i n a n e  w a t e r  ponde -e l  on t i n e -  s u r f i n c e .  I t s - c - i t - s i t-
i u u u p m o v t ’ n n u c ’ n t s  h ave  a l  l e v i n i t i - cI sc -t une of t b n e ’ - n  p r o h l c - u n i s

E a r l y m m  m s u m l - s  anti ii i c hu n s i n  we i-c- rout eel a round a re -ni - s of f l u~u O  u 1
d r a i n e d  st - i  I s  l i t - c - s i t - - s n ’  of c o u i - ~t r u c t i o t i  and  u u u n u i n t e t n a n c e  d i  f H  c ’s l t i e s .
M ot l em n cons t  n’ un S t u t - n i  n u i - t h m n n l s  i - m a k e  i t  p o s s i b l e  m c ro s s  the - s e -  s u r e - a s

u s -  empl oy i ng ‘i - p c - c i a !  pr ov isions of local drainage and - s u i t a b l e
sum b g  made -s .

L i t - i b m r n n i t u i r : u l c’im nndit ions , sm r c sus of p o o m ’ I v  d r a i n e d  s o i l s  do
n o n  dc - h it r ibum tn ’ s t g n i f i c n u n i t  I >- t i n  l I s t -  l s - r e e - d i t p -, o f  m o s q u i t o e s  and
s i m i  l a m  i n i s - - m - c t s  b c - c - s u i t - s n -  t h e  u 5 , i t  c’r i s  u t - m i m i  ly on t i n e  s n m n f s i c e  n n u i l n’
f rom n u i d — ~’omn ’ t-unuImc- r n u n  t h u  f i r s t  of l t c - c e ’ u ’ n i u i ’ n ’  t o  m i m l — M a s - - . I xn ,n -~ u t in
a n n - n t -  i m m c d i s i t e l v  a d m i t - n - n u t  t i n  s t r c - ; u n n s , o n n i c  h u n ted i s - a h i t s m t  f u n

H - , in- - i ’m: ? s m s rue-a u 1st ! len durin g t i -me b r e c - d i t s g  s ea son .  As t h e
dens i t v  u s- f pc-p t - I : ?  ions -  l i n u s i t n t - m e - r i s c - nI , t b i t -  s i  t n u s u t  ion h n u s  s u l s o
changed . W as t u ’ w su u or 1 m is s i - m i n e -  sources n c - s u n - li es  p m s- m m m l v dn ’ s u i n e d
si r e nt-s c-nd coil u - m i - - in sls-a I low ponds t o  p u - o n  i t in ’ S n t - c - nT i nn g g r o u n d s
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fo r  i n s e c t s .  The p r o b l e m  i s  p n u r t i c c u i n i r i s -  c u t e  in  suburban  devel-
opments  a d j a c e n t  to t i n e  I rin ger tc nns nns and c i t i e s  -
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h i n d  and w a t e r  e ros ion  n i i ~c’ not  a I-noble - fl u ins - urban sire-as
n ’x t - c - p t  d u r i n g  t ime  cons t  ruc t  i o n  p c - n i  u n - I . On - n i t - r a T  l y, the  c l i m a t e
makes  v e - g e - t a l  contro l of t i s - e se -  c -r e n t s  r e t  i t  i velv c- nus n - .

Mans’ of t h e  u rban and ,suh m u u l ’ s m u i  developments pnov idt - a
v n i r i e t y  of r e c r e a t i o n a l  n u t - ?  i v i t i e s  such  as b o n t  ing , - s w i m m i n g ,
f i s h i n g , and mss i t er skiing in tine - h i l lamette and Co lu ini bisu Rivers.
mio ~,c - v e r , p o i l n i t  ion has t t - n u b t - -b  to l i m i t  t he -  a t t n ’s i t - t i v e n e s s  of the
m a i n  st - ns m of t Im ’ (ci l l a m et  t c - - Sotnue r e c r e a t i o n i s t - s  h: un’e Sh ift e-n I
t b s c - i r  su tten i ti on to othe-r areas.

F ( J ’F T l i - - b  ~—.I LI ) S

P opul  n u t  i on  p r o j  c t - I  i ons  rind u l u t - s n i s t u n d s  I I t -  l a n d  and resource
use w i l l  C r c - s i t e -  n u dd i t  i n n n m s m  I W i u r s l r e d  s - , i ; i i c c - n n i ’ ns  t is-rob lens in m a i n —
t a i  0 1 nig I s u e - n i - r u b l e  u n n u t e r s i s -eci c onnt l i t i n n s  c-nd in improving or rehabi 1—
i t  s i t ing areas s u l f n - c t  c-cl  bs- L i t - e l  u s e -  c h n u n g e s  . l’ opul u t  ion is  expected
to i nc-reuse f’rom I . 2 m i i i  i out in 10 )- Il fc - 3. 2 ni i l i i  e ) Im by 2020 , or
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1 75 pc - mt - n - nt - - i b m  I n  - - 0 -  . I a n un pt-pu ( s i t  t o u n  I s s - m u m  c-ct n - cl to t in t - I  it - me
I n n i m 5 s  t u ~~~ , (1)1) inn I ‘6~0 t i n  25 - 

( u ) ) ) )  he- ,H2() nit’ I (-~~S t T n : t n m  m m n n _ - p u  m c u - n n l
n i l ’ I I n - f r i  1 p n m ; m m r I  s i t  n o n .

I u S  1 e- 3~n~ — I r e - s c -n t  sit-sI ‘ ro b e- - t c - - I  Popu h a t  i on
Si n S u ’ t -g i on s- 0

10611 1981) 2 1 1 ) 1 1  2 ) n () 

1000 p e r so n S  

t o t a l  P o p u l s t t i o n  1 , l ( u S l) I ,T 2 7 3 2 ,397 , ) 3 ,237. 1

i c - r n  P o p u l a t i o n  (— 0 , 0 4 3 . -I 3 2 ,  3 2~ ~~6

--oeui’ce: C— NI Isconoms C R esc’ s i r c i s -  S e - r e - i c c

A s - i gn i I i  cn in s- t ins-crease i ru urban an setbtirban land m use is
:i~ ’t ic i p~u t - sI in tInn -  n e x t  50 vc ’ :ums .  O t h e r  1 - u n u d , wl s - i cls- i s  ; - m c - c l n m n s s f l -

i n s t ly urban , is i-x 1 s - c-cte-d to in s - c n- u - n us e s i b ’ s - n i t  ( 2  p e r c e n t  f t - s - s n - 8 1( i , 000
u c n - n - s- its - l O I n ) :  to 1 . 2  nni I lion sucres in 2)120 , ~un i t - c r c- s ’s-c - o t ’ 34 1  , 000
m ere -s (table - 3 9 ) u )  - -Te - s- t n n f  tine i n c - n e - s i n - s e - s  i f  otis -en- lands w ill

conic f t - u i :  p s - ’c s - dntct  i ye - croji I s m u t - I  and fo res t  land  l o t - r i t e - c l  us - car
c -x i  n- st i ng town s - s  m d  t r a n s - s p o r t  s i t  ion systems .

l a b  b e  315 — In ro b c - e t c - c l Cbs nu ng e s i n  C o v e r  and I:un51 IIs:

~ n uls  m e g  j i  m u .  1)

1(6  l O S s 2 (1( i lm 
11)0 ( 1 -\cres 

C r-c-p lc-nd I - 1 ,3i~- 1 I , (2 0 1 _ 23))

Sore -st Ls uns -d 5 ,272  5 ,2 2 1  5 ,1)56
R n u n i g - I m i m I  59 55 31) -( S

5 ) )  h e-n I,anti 811 911 1 i 3~ I - 136
-l Ot su 1 7 , 1 ( 13 — - , I  , ‘5 7

Sou irc c ’ : i o l t u n r s h i s u - N c u u  t b  I n u c i  f i c  l ’ r ms - t c t i o n s  , bc - sc - c l  on W i l l ~u ss-n - t  I c-

t y p e -  2 d a t  a s u c l i m i s t e d  t m  C - - S T  d c - f i t - i  tions.

C u -  ~m l a n d

I n n s - - n t  l i t - S i t - d i e - s i t e ’  su ( I n c - s m t e - r  r c ’ q t x i n ’ c ’ m n m t o n t  l i t ’  f ’n’s- n u u l

f i b e r  p r u x l n t c t  i c - n i , n s h j  i n , a t ) m u :  s s i n s u c ’  I i m nm c- , s n u b s - s i n s  s u r e - a s  a re  h e - m u g
e - X t  u - t u b - m I  r u n t I n  p r i m e  c - nun p l si n m ml ir e-as . O n - m i t - land m nus t is-c- unst’d more

t n n t n - u u - i n e ’ l v  sun t i  i t ’ r i u ’ s i t  i c - f l  li t t n i t ’ c - c - s i ss t n’cT i t ,  j i l t - r e - c - s e  r su p ic i l y .  [‘he-
j n r u u t - n u i n b r  I r n - u n ! I n’o t um m I t ’ s ’ I n ) i n ’ !’! sit ed c’ u i s - 1 s - I : i u u n l  t i-c-ni i n _ M m ) :  to O~ ()

( I - i S l e -  307J l u n d u c s t t n -  s t u n  t t c - m e - : u’~n ’ u f  u t - mi m i ’ 1 m m ! )  700 , I m I ) i )  s i t - r n - -s  of

I r ’r i  gnu l u- n b  m u - m d 1
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525

tin It’ 31t ’ — 1- mi e t - t c- d I r t -nd s  ins -  I ) u -v c - i ntl  I r n ’ i g s u n - - - .I C rc - i s - land ,
~~1 l Iu i ’ c ’ ) ’ ion 1)

u e - nj h o J  l O t u e -  198 )) Th e - l i  202 f l
i i ) ) ) )  - \t - n ’ - s  

i - m v I m m m c d 1 y -u i 7 590 2 -Se -
m i x .  i t t - cl 1/ 2 1 1  2/ - 1 1 7  8 2 1  0 7 ( 1

I t - I  I , 50 1 , 55- i  1 , 120 1

I m\ pprox u n i - s i te -  ft 17 p e r t - c - n t  of n ls-  m e - s i  area proj ec t i o n s  shown
in A ppendis IX , I r r i ga t i on

2/ 11 )1-5 da t  sm t h a t  i n c l u d e - s  Ic -r i -n -s t c - :t d - :
So n mr cc :  ~ i 1 l a n n e - t t e —  t v p c -  2 n-st uds’ : t n l l n m - - t e d  t i m  [—SP definitions

i t - u t  c r  (‘ ons er t ’ s m t io n

il -me ne -ed f u r  s i g r i c u l t u r a l p r oduct  i on s- w i l l  r e qu i re  an
s u d d i t  r o na l  T 2 ( u  , 000 a c - r n - s  of i r r i g a t c ’m I c rop land h >- 202 0 , si 300 per—
c - n ’ sst  is-s-crease- - ‘lo st  f u tu re  i n ’ri gat  i ons- w i l l  be d eveiui 1m n- d by
spr i n k  It ’ r n nic thod mu , n I m n m n n n l n - s  in  i r r i e - s i t  ion  un i e -t h od s  t i - n  i s soc t  the
de-unand t u m u ’  b c - t i e r  m - s u t e r  nn ma n nlg cme n t  and improved e f f i c i e n c i e s  are -
shown in t ab le ’  5) 8 ,

1 s u m Ic 398 — !‘roj ccte nl C u m u l a t i v e -  Trend in tlc’ thce-l of
I r r i g n i t i o n  cmii C rop isu nc i , Subreg ion 9

I t c ’ s s :  I 960  1980 2000 2 m) 2 e -  
1001) -\ c r e - s  

-~m r i ruk lc ’ r m s - - s t e m s  2-11 ) -110 811 954
I- l u - m i d  Sv tems -1 7 13 l~s-

t i n t  si I 2-1 - 1 - ) 1  82-) 970

- m u  r c e  5 I t - u n n m n u n n  I c  R c - s e - a r ch  ~ervi  cc- - u - S i ’ R I i - S P r o j  ect i o n s  and
h i  l l a n n e t t e -  ty l c- 2 st u d y- a d b m i s t e d  to  C — P  d e f i n i t i o n s ,

Development of irr i ,i: sutioti is :1 ke->- factor in du - t e - r m i n i i nng
st n o -e d s  for land measures dun’ to , i ’ r i  m n r i  I n - - , t he  r e - I  nu t  i onsh  i p

o f  d r , i  m u r t ~ -and prope l’ i i -r i  ~ st i . j ot- cs- it er r m s m u n : i 1 - n - n n s c ’ u s t  - I he i nutn ire-
i r n - i g - i i m ’ m ( l a n d s  w i l l  i n t ’ l n t ~I c- c c s - n s i d c - r s i ? i l e  s i n - c -si on s t eepen ’  s l u u n e . s

wI u e  re’ eros i c - tn is a h a zard - O su i - u - I n t l  - i t t  c - r u t  i nun  shout m l  be g i c - e n  t ci
-ut - c-h p r n i c t  i c-es as contour farming nu t s- cl c - I n s - s e- gu’ms-w ing crops in o m n ) n - r

~ I i c - n m  m u l  e x c e s s i v e  eros  i o n .  O v - r  26 , 000 n u t - r n ’s of ’ t h e  m u m ’ -  n u n t  1 >-
m r i - i  g r i t  n -n j  c r c - i s - l and  are short  n u t  is st t y n  cit-ring t i n  c’ growing season .
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Table 400 - Cumulati ve Crop land A reas Needing Eros ion
Control , Subregion 9

Item 1966 1980 2000 2020 
1000 Ac res 

Erosion Potential 720 740 770 800
Projec ted Acco mplishments 713 735 767 2.22.

Remaining 7 5 3 1

Source: Soil Conservation Service , C-NPRBS Projections .
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Flood inE

Over 120,000 acres of cropland are subjec t to flooding and
only a slight increase is expected because of shifts in land use.
Additional reservoir storage w ill be requi red to prov ide necessary
flood prevention .

More and better streambank protection to preserve channel
alignments and to reduce bank eros ion w ith Federal assis tance is
needed . As more reve tments are comple ted , an increas ing amount
of maintenance work w ill be required.
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As the a u t h o r i z e d  major flood control reservoirs are com-
p leted , there will he opportunities for levees to protect certain
lower l ands from flooding . Much of the necessary work has been
authorized and is being carried out. In addition to the  project
work , there wi l l  he other minor levee s needed to alleviate local-
i zed p r ) l ) l e m s  on farmlands. Any additional levees that may be
n eeded ;h o u l d  bc coordinated with other previousl y constructed
or p l ann ed  pro .) c. ’ C t  S

Fo rest Land

‘the forest industries of the subregion will require an
estimated 873 million cubic feet of raw material per year by the
y e a r  2020 . This raw material will be produced principall y on the
1.8 million acres of commercial forest land which are projected
to remain in timber production by the end of this time period .
This demand amounts to 183 cubic feet per acre and compares
favorably with the present consumptive rate of 187 cubic feet per
acre . Unfortunately, this still exceeds present timber growth
rates (42 cubic feet per acre) by over 300 percent. The higher
consumptive rate is possible only because the forest industries
of the sub region presently import a large part of their raw
material .

These needs cannot continue to be met in this manner , how-
ever , as neighboring subreg ions will also experience increased
future demands. Uemands may he mct through such practices as
improved utilization of presen t raw ma ter ia l  suppl ies , stepped-up
regeneration , fertilization , thinning , and the seeding and p lant-
ing of geneticall y superior tree species .

Potential erosion hazard and sediment yield have been
determined for the forest lands of the subregion . They are shown
on figure 57 and summarized on table 401. This data represents
potential y ields prior to treatment or protective measures.
l hese yields could amount to a four-fold increase over present
levels.

~ab1e 401 - Potential Sediment Yield without Protective Measures
Forest Land, Subregion 9

Soil Loss Acres Acre -Feet Per iota l
Category (1,000) Percent  Square \Iile Acre-Feet

Per Year Per Year

Low 1 ,961 .5 37 Less than 0.2 307
Medium 2,478.0 47 0.2 - 1.3 774
High 832.3 16 More than 1.5 1 ,~)52
total 5 , 272 .0 101) 3 , 033

Source: ~oil Survey Data ~ Interpretation , t’Sl)A Forest Service.
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W a t er s h e d  I’ rOtCCt I O U

Projected industrial wood requirements will remain at or
near the present rate in the subreg ion. This demand for raw
material will result in a continuation of the present level of
timber harvest and road construction programs . Table 402 lists
the expected future timber harvest and road construction program
necessary to meet these demands. Also included is the estimated
acreage of ground disturbed during these operations that will
require protection practices such as seeding , mulching , and
restoration of ground cover.

Table 402 - Projected Cumulative Timber Harvest Activity
Fores t Land , Subregion 9

Unit 
- 

1980 2000 2020

Timber Uarvest Area Ac. 899,000 2,130,000 3,060,000
Road Construction Mi. 6,300 14,900 21 ,400
Ground Disturbance 11 Ac.  108,000 256,000 367,000

~J 
Includes both harvest area requiring protection and road mile-
age , converted to acres , requiring cut and fill treatment .

Source: liased on the 1965 level of timber requirements.

As indicated in table 402, ground cover will have been dam-
aged on a total of 367,000 acres in the next 50 years . i hese
areas , disturbed through logging operations and road construction ,
w ill require immediate stabilization since the hi ghest levels of
sediment yield will originate here , unless adequate protective
measures are provided . l~ith over 3 million acres planned for
harvest by 2020, the need for accelerated and improved program s is
apparent. A lack of adequate protective measures on public lands
and technical advice on private can only result with the continued
leve l of damage depicted in the following photograph.
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1’.atershed Rehabilitation

t~a t crs he d  r e h a b i l i t a t i o n  work i s  ess enti al to water q u a l i ty
in a ll parts of the subreg ion . Critical a reas in the medium yield
cat~~~~rv contribute the most sediment . Ov er 100 ,000 acres In this
c a t e g o r y  alone need rest orat ion we r~ , espec j a i l  abandoned roads
and o ld  logg ing a reas .

l’~a ter -b a s e d  re c r e a t i o n a l  demands u. i l l  con t in ue to r equ i r e
fu ll ut i li: a tion of the subreg i on ’s existing and })1’OpOS(’c~ reser-
voirs. ‘~tuimp and debris removal are needed to make full use pos-
sibl e. Pictured is the floating debris pr ob l e m  on Cougar Rese rvo i r
on the upper McKenzie River . Reservoir sweeping would enhance its
recreation ;il value .
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: t t  er  \jy l d fml rovement

I icc rc~ t l a n d s  w i l l  cont  i nue to  he t i cc  don i n a n t  source  of
d o m e s t i c , j i c l i  i r i a l , and a g r i c u l t u r a l w a t e r  suppli es . \lthouigh
t h e  t r a l w a t c r  y i e l d  i s  • a Ic o c u : t t u  f o r  pres cc t and t ’u i t u i r e  needs ,

- e a s o n a l  h ic ~h s and lou..’; i n  s t r e a m t ’ low crea t e prob l ems in su pp ly .
The greate~~ hr a cid f o r  ; s , i t i i  coincid e s w ith the lowe ~~t s t r e a m —
t i o w . l i m b e r  h , t i v t s t  c i t t  ing or  cover  m a n i p u l a t  io~; , ~ater sp r e a d —
in f , and rcowpacl m cc ~ i c m nt • i i i  b introduced to  moth tv these
peak I l u . .

I he l i t  t e i Ret 1 ion • , ip r c c i t v Ma p ( t i p I ire 38 and a c c o m p a n y —
I ng tab It i nd i t  c t po t  i a I u.. i t  e r St o rape c •tpic j t  V Ot to rest
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sun is  of t he  s u b r eg i o n . Hi(’~ e 5oi Is have a potent i i i  w; it c r ’ r e t e l l -

l i o n  capaci t 5v of o v e r  8, 1100 , 001) a c r e — f e e t , ne’:irlv h a lt ’ of the pres-
ent r u n o f t  f rom the  f o r e s t  area. I ’ rac t i y es  i ml) leni ent c i  on t h e se
areas wou ld p r o v i d e  the h i g h e s t  re turn  in  term s of d o l l a r  input.

Table 403 - t~a ter  R e t e n t i o n  Capac i t y
Forest Soils , Subreg ion 9

R e t e n t i on Acres  Acre-Feet Per Total
Cl ass (I , 000) Percent Square Mile Acre- Feet

Low 1 ,528.9 29 Less than 300 715 ,000
Medium 3,269.0 62 300 - 1 ,500 4,600,000
High 474. 1 9 More than 1 , 500 2 ,965 ,000
Total 5 , 2 7 2 . 0 100 8,280,000

Source: Soil Survey Data ~ Interpretations , USDA Forest Service ,
Reg ion 6.

Range land

h eavy precipitation and relativel y hi gh runoff in the win-
ter and spring cause erosion of some range areas where the cover
has been disturbed or overgrazed . Drainage problems exist on
certain low ly ing areas , and excessive runoff through rangeland
areas causes flood damage to downstream cropland and urban areas.

Pro jec ted  Use of Range Resources

Rangeland will continue to be a relativel y small segment
of the land area and will be subject to continued shifts in use.
The 1966 range acreage of 59,000 acres is expected to decrease
to 48,000 acres by 2020. Some present noncommercial forest land
will shift to rangeland during this period as wil l certain crop-
land areas . Other range tracts will revert ‘.o forest use , mainly
for Christmas tree production , and some areas w ill be diverted to
croph~nd and urban uses. Long -term management is unpredictable
and range watershed condition will continue to be dependent on
the management of adjoining crop land and forest lands. Some range
areas will be improved as a part of adjacent agricultural enter-
prises while others may decline through inattention or future land
use speculation.
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Watershed Needs

An est ima ted  11 , 100 acres of rangeland had received l and
treatment by 1966 for erosion and sedinentation contro l with accom-
pa nv ing  f lood contro l and dra inage  b e n e f i t s .  ‘I ’h ese p rac t i ces  have
also hel ped improve water r e t e n t i o n  q u a l i t y  of the so i l s .  An addi-
tional 2,100 acres will require treatment b~ 1980, -1 ,300 acres by
2000 , and 6 ,500 acres by 2020 .

On some 15 ,000 acres of rangeland , the watershed has been
protected by improved management practices. These include develop-
ment of water facilities for stock and game and construction of
contro l fence to allow better livestock distribution compatible
with the grazing capacity of the land , to avoid use of highly erod-
ible areas, and to maintain protective vegetative cover. Similar
practices should be extended to an additional 10 ,000 acres by
1980, 15 ,000 acres by 2000, and 18,000 acres by 2020.

Other Land

Ihe population in the Willamette Valley is expected to
increase by almost 280 percent , or from 1 ,168,900 to 3,237,100
by the year 2020 (table 395). This increase in population will
require a shift in land use to meet the need for urban growth ,
industrial developments , and roads. Other land is expected to
increase by over 140 percent , or from 816,000 acres to 1 )156,000
acres. The shift to other land will be primarily from cropl and
and forest land (table 396).

Some urban areas are having difficulties now with munici pal
water , drainage , and flooding . .ew sources of water must be found
to meet present problems and those that will be created from
expanding populations. In addition , enlarged urban areas could
experience new problems from drainage and flooding .

Of utmost  impor tance  is the need to i d e n t i f y d e f i c i e n t
water quality areas and to provide necessary measures and practices
wh ich w i l l  improv e the wa ter qual ity standards .

MEANS TO SATISFY NEEDS

In this section of the report land measures and watershed
prot ectio n needs are translated into structural and nonstructural
program s and p rac t ices  desi gned to m a i n t a i n  or improve watershed
c o n d i t i o n s .  Their  accomp l i shmen t  w i l l  resolve or m i n i m i z e  present
watershed problem areas . The means to provide watershed protection
and proper management are d iscussed i n  term s of i n d i v i d u a l  i tems
which are costed in 1969 d o l l a r s .  Fr e q u e n t l y ,  the most e f f ec t i ve
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me a n s  to sit sly l and t re:itrni ii t I ( ’ ( ’( I s  i s t o  app l y pr’act ices by
coopera t  i Ve f tort ‘; of t h ì e  1 ar id  OWIR rs . 1 ii a su rvey made ot’ con—
se rvat  j on needs , it was detei~nii tic-i that 72 of t h e  126 w a t e r s h e d s
of the subreg ier (f igur e 59) need accelerated p lanning and con-
s e r v a ’i o n treatment.( 4) [)eve lopment requ i rements  for these
watersheds are shown in table 404 .

Table  404 - Prac t ices  Required for Cooperative Conservation
Development , Subreg ion 9

Flood I r r ig a t i o n  Lan d
Target Water- Preven- Erosion Drain-  Supp le- Trea t -

Date sheds tion Control age New mental ment
No. 1000 Acres 

1980 26 35.7 - 2 0 2 . 2  278.6 6.6 25 1 .0
No. Wate r-

sheds (26) 20 - 11 19 16 26

2000 23 26.6 0 .7  86. 7 14 2 . 2  3.6 87 .4
N o .  Water-

sheds (23) 23 8 23 23 20 23

2020 23 35.5 1.9 128.6 229.2 3.8 130.5
No. Water-

sheds (23) 23 10 23 23 12 23
Total 72 97 .8 2J~ 417 .5 650.0 14.0 468 .9

No .Wate r-
sheds (72) 66 18 57 65 48 72

Source: Soil Conservat ion Service , C-N PRBS Project ions  and
Wil lam et te  type 2 stud y.

Cropland

13etw een 1966 and 2020 , to ta l  cropland acreage is expected
to decrease from 1 ,456 ,000 acres to 1, 250 ,000 acres . A signifi-
cant amount of dryland crop land and small areas of rangeland and
forest land will shift to irrigated crop land.  Land use fo r fu tu re
periods will constantly change and projections of use are based
primarily on the phy sical potential of individu a l areas for agri-
cultural uses (table 405). Such use w i l l  be direc t ly i n f l uenced
by future urban and irrigation expansion .
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I i  I c  11) 5 - Land .\ r & ‘ : c  ‘ ~‘~i I I I  I c  f ’u r ( ‘ 1 1 ) 1 1  1 i o d i i c t  i o n
i l l  i~~ n ¶ ) , I O (Oc

a r _ c )  I
C l a s s  -~ 1 , 100 Acr es

171 .5
I I  . 2

I I I  ~i 51 .9

~~ 2 .  2
lo t c i  2 ,yOl. s

1/ l ) e f j n d in Gl o s s a r y
Source :  \pp end ix  I V , La nd and M i n e r a l  Resources .

IVater C o n s e r v a t i o n

A g r i c u l t u re requi  res h e a vy  use of ground w a t e r .  About  41
pe r c en t  01’ the  present i r r i g a t e d  ac reage  is i r r i ga t ed  from w e l l s .
G round W i t e l  is a good source for f u t u r e  deve lopmen t  in some
a r e a s .  I he q u a l i ty and quantity of t e wat er are usually ade-
qua t e  fo r  do m e s t i c , :cc , r i c u l t u r a l , or iudustria l needs ;  however , ii

few local g r o u n d - w a t e r  shor t ages  h a v e  occurred , u s u a l ly  caused
f ree  im p r o p e r  ‘ p a :  np of ~e1 is r a t h e r  t h a n  a lack of w a t e r  - -e e c

a r e a s  such as P f l o o d  p l a i n  and low t e r r a c e s  of t h e  c e n t r a l
p a r t  of the val  icy  have a suh s u r f a ~ c zone of coa r se - t ex t  cr ed ,
st ream— d cp u ; I ted ic t eria 1 above an inipe r v i o u s  bedrock  f o r m a t  i ~~fl

few sells in this area y i e ld as much as  1 , 000 g a l l o n s  per
m l e t c .

he h i  11 p o r t  i o n s  do not  a l - i ’a\’ s have a dependab le  ground-
water supp ly  due t~ l e s s  f a v o r a bl e  geo log ic t O  I l i l t  ens  . Ground
w at  I ’ ~~ in  tP~ u n d e r l y i n g  bedrock  s t r a t a , t apped Lv a few deep
w e l l s , is s o m e t i m es h i gh l y m i n e r a l i z e d  and u n s a t i s f a c t o r y  for
g e n e r a l  u se .

\ I C l i t I o n a l  i n d i v i d u a l and group  i r r i g a t i o n  s y s t e m s  are
re q in  red to  p r o vid e  i r r i p a t  i on  w a t e r  to  l a n d s  t h a t  are r e a s o n a b ly
close to t I a -  l i l a i n  r i v e r s  . ‘ los t  of t he se  a r e a s  h ive  it w a t e r  supp ly
from a t u m ’ al  st r e a in f l o w . I n  a d d i t i o n  to n a t u r a l  st  r e a l i t l u s , t i i er e
i s  s a t e r  ; 1 5 , - Iil a ble i n  ti-ic s t r eams  from the e x i s t i n g  st o r a g e  reser-
v o i r s  b u i l t  by t he  Corps  of l : ng i n e e r s . I t  w i l l  be n e c e s s ar . - t o
d e ve l op  some m a j o r  i r r i g a t i o n  sy s t e m s  for  t r a n s m i s s i o n , c o n t r o l ,
and d e l i  v e ry  of w a t e r  to  l a rg e r  c l i p l e t  b l o c k s  of f a r m l a n d  i f  t h e
be st  i g r i c u l t i c r a l  c i sc  of t h e  w a t e r  and land r e s o u r c e s  i s  to  he
rca  1 i zed

I ) c v e l l l 1 I I F :it of the water r e sou r c e s  t o  p r o v i d e  t d e c l u 5 i t e
wat r s up p l ie s  for  a g r i c u l t u r e  w i l l  he a ma l or pu rp o se  of n i t  u r e
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w a t e r  ( l e c C I I I I C I I I I I l t  p i ’ I I I ( C t S  . \ i I c ’ ’  1 i i i l i t e ’ h  .2  uii i l l  l u l l  IC ~~( (II
I s t  i ng  t i ll  p t~ ( ‘ I I I  i . t l  c i- op l a n d  cc ’ cc Id  1 0  i r i - i g a te c l  . P e t t e r  ut  I 1 —

: it  i o n  of  g r o u n d  iri d cir face- water can  result in amp le  w a t e r  to
i r r i g a t e  t h i s  l a n d .

I ’he c l n l s e r ’: c t i o n  of e x c e ss i v e , of ten damag i n g , r u n o f f  wa te r
in  reserv u rs foi - f l o o d  ; l l - t ect  ion and subsequent misc for irri ga—
t ion , i n d u ~ t r y , d o m e s t i c  I rposes , r e c r e a t i o n , p01 lu t  io n abateme n t

i n t l  f i s h  l i f e  h i s  c o n s i d e r a b l e  p o t e n t i al .  C o n s t r u c t i o n  of both
1ar ~~e and s m a l l  r e s e r v o i r s  w i l l  be neces sa ry  to supp ly w a t e r  for
m a x i m u m  add i t  io u - i a  1 a g r i c u l t u r a l  d e v e l o p m e n t  (about  756 ,000 i r r i  —
4 i t e d  acres b y 2021)) . ‘t h i s  s t o r age  c a p a c i t y  can be developed
where  and when i t  is needed . -\ d e f i n i t e  p o t e n t i a l  e x i s t s  for
more  f a rm ponds and s m a l l  r e s e r v o i r s .  I n  a d d i t i o n , the re  are
m a ny  m e d i u m - s i z e d  r e s e rv o i r  s i te s  of 100 to 25 , 000 ac re - fee t
c ap a c i t y  t h a t  sn o u l d  be c o n s i d e r e d  for  ~a i ter  d e v e l o p m e n t  for
i n d i v i d u a l  and group needs .  An e s t i m a t e  of wa te r  c o n t r o l  f - l i t i e s
and o t h e r  p r a c t i c e s  for irri gated crop land by 2020 is showr
t a b l e  406.

‘t ab l e  40C - C u m u l a t i v e  P r o j e c t e d  P rac t i ce s  fo r  I r r i gated
Crop i- ind , ‘i ib r e g i o n  9

Prac t ice un i t s  1966 1980 2000 2020

a te r Control F a c i l i t i e s  ~o.  57 100 200 240
lat er ~t o r a e  No . 1 ,033 1 ,800 3,600 4,200
Irrigation )‘a t e r

Conveyance  M i  . 61) 120 140
l and Shap in g  1000 A c s .  41) 70 140 160
I r n  p it ion Yelt er

~- 1 ; c n~~’en c - n t  1 000 \c s .  I -b 240 480 570

o u r c e -. P u i  1 ( ; o n s e r y i t i o ’  P e r k  ice , ( - P P P I C -  P r o j e c t i o n s .

I r a  i n age

I he r a t  ~
- of d r a i n a g e  i mp r o v e m e n t  w i  11 bc a cc e l e r a t e d  by

such t h i n g s  u s t h e  i n s t a l l a t i o n  of c o m m u n i t y  p r oj e c t s .  t h e  cost—
r i c e  squeeze  w i l l  fo rce  chan es in  a g r i c u l t u r e .  M any  f a rmers

who have been r a i s i n g  g r l s - s  seed to  the  e x c l u s i o n  of a l l  o the r
crop s  l i l i C  to  t h e  1 m l  t a t  i on  of the wet s o i l s  w i l l  d i v er s i  Lv and
shi f t  cropp i n g  p a t t e r n s  t I )  meet  I I I  r k e t  d e m a n d s

th e ex 1 larl- . un ui  i r r i g a t i o n  w i l l  n e c e s s i t a t e  i n s t a l l a t i o n
of dr ;i  c i ~~e i n ip ro veme r ~ t . Proj :t t y p e  d i - v e l o p m e n t  w i l l  assum e
an i n c r e i s  i ng l y i u i l p o r t a n t  r o l e  i n  f u t u r e  i rn p a t  ion and most
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pro jec t s  w i l l  i nc lude  substantial acreages nec -ding comnunitv dra in-
age o u t l e t s .  ‘I’he i n s t a l l a t i o n  of d r a in a g e  o u t l e t s  a l o n g  w i t h  st i r -
f a c e  or subsur face  d r a i n a g e  w i l l  make  i t  p o s s i b l e  to i r r i g a t e  su i t -
able  land . Pro jec ted  d r a i n a g e  p r a c t i c e s  r e qu i r e d  are  shown in
t a b l e  407.

Table 407 - Cu mu l a t i v e  P r a c t i c e s  R e q u i r e d  t i  P r o v i d e  Needed
D r a i n a g e , Subreg ion  9

P r a c t i c e  U n i t  1966 I9~ C 4000 2020

D r a i n a g e  Condui t s  ~
Di t ches  M i l e s  7 , 167 11 , 40 16 , 200 21 , 500

Dra inage  S t ruc tu res  N o .  342 530 770 1 , 30

Source: So i l  C o n s e r v a t i o n  Serv ice , C - P P R P S  P r o ~ e c t ion s .

h r o sj on  and S e d i m e n t a t i o n

Conservation and watershed management  are becom ing more
impor tan t  as land use i n t e n s i f i e s .  Improved land use a long wi t h
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uIIa t n t e r i l i n e e  and I n u 1 c l v t - r c u c ’ i r t  c i t  w ;t t  c-u- h t ’ d Cufld I t t ori’ - wi 1 I rrt ~i x  i m i
i on  of good s . t u n I  s e r v l  ces . I X C e S S I V e  arid I l l i l i a p  I l I ~ am O u n t s

of ( ‘ l o S t  ~~ o v e r t  l o w  of  w a t e r  on cr -up l a n d  w i l l  he l i l t  r o lled throug h
t h e  I l s ( ’  of  c o r l s c -  r v a t  i o n  p r a c t  i ces  . 1 able 408 sho w s req l]  i red p r a c —
lees that are expected to he i n s t a l l e d  f o r  er o s i o n  cen t  r o l  by the
c - a r  2020

Tabl e 408 - C u m u l a t i v e  P r a ct i c e s  to S a t i s f y  I r o s i o n  Cont ro l
Needs , Subregion 9

I r a c t i ce  U n i t s  1966 1980 .000 2020

Grade Stabili zation
S t r u c t u r e s  N o.  13 15 18 20

D i v e r s i o n s  M i l e s  26 30 35 40
D i t c h  Bank Seeding M i l e s  9 10 12 14
C rop R e s i d u e  U sc  1000 A c s .  382 439 S l u  592
Grassed  l’c a t c - r w a v s  1000 A c s .  3 4 5 6
( ‘ o t i s ’ -  r v a t  i on  Cropj )  I rig

~v - ;t em s  1000 A c s .  555 638 740 860
P a s t u r e  and I l ay l a n d

P l a n t i n g  1000 \ c s .  77 89 104 111)

Source:  So i l  Conservat i on Service , C-PPRBS P r o i e c t i o n s .

F l o o d i n ~

U se of a g r i c u l t u ra l  l an d on f lood p l a i n s  w i l l  become more
i n t e n s i v e  because the y  are p r o d u c t i v e , eas i l y managed , and close
to i r r i g a t i o n w a t e r .  D e t r i m e n t a l  c h a r a c t e r i s t i c s  i n c l u d e  the
p o s s i b i l i t y  of poor drainage and the susceptibility of flooding .

P c - -c p o t e n t i a l  p r o b l e m s  make t h i s  l a n i  mor e a d a p t a b l e  to  ag r i -
cu l tur a l pr oduc t ion or recreational use than to urban uses.

P i n i g l e  purpose r e s e r v o i r s  for  f lood  contro l  on t r i b u t a r y
streams do not appear practical; however , multi purpose reservoirs
constructed primar i l y for irri gation , wildlife , rii unici pal water
and recreation would also have flood control effects. Therefore ,
po-si b lc conrbin~ition retent ion-d etention reservoirs need to be
cons~dcred in all storage projects. The projected flood preven-
tion practices to be installed in crop land ar eas by 2020 are
shown in  t a b l e  409.
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fabl e 409 — (.itinulat ly e  C r up i and I - loud Prevent i ou  I r act  i C c ’ S
to Sat i s i  y N eeds . Sub rep i on 1)

I rac t ice — 
I tJ~ 6 1980 2000 

M i l e s  

S t ream Channe l Improvement 265 305 358 410
Streanibank Protection 18 21 24 28
D i k e s  and Levees 105 121 142 163

Source: Soil Conservation Service , C-NPRBS Projections .

Program Cost

the cost of implementing conservation practices discussed
in the previous sections are scheduled in table 410, and arc’ based
on 1969 dollars .

fable 410 - Cumulative Estimated Cost of Crop land Conservation
Practices , Subreg i on 9

Flood
Water Con - .- Erosion Preven-

Item servation Drainage Control tion total 
1000 Dollars 

1966- 1980
Private Funds 124 ,280 40,180 44,086 700 309 , 24(i
Publ ic Funds 33,040 17 ,220 7,602 1 ,400 59 ,262
technical ~/ 4,250 4,590 2,1)70 210 11 ,12 (?
Total l61 ,57~ 61 ,990 53,758 2,310 279,(c28

1981- 2000
Private funds 333 ,330 83,300 65,330 1 ,600 483,Tefl
Public Funds 88,610 35 ,700 11 ,260 3,100 l38 ,9’O
Technical .11 11 ,390 9,520 3,060 500 24,170

Total 433,330 128,520 79 ,6S0 5,500 647,000

2001-2020
Private l:wds 481 ,870 107,100 68,160 2 ,800 659 , 130
P u b l i c  Funds 128,090 45,900 11 ,750 4,800 190 , 54C
Technical 1/ 16

~~i~ 
12 )240 3 , 200 700 32 ,ol()

I’otal 626 ,430 165 ,240 83 ,110 8,300 883,080

jJ Includes public and private costs.
Source : Soil Conservation Service , C-NPRBS Projections.
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l -o r e st l , and

Although the demand for lumber , pul pwood , and other forest
products will have to stabilize at some point near 100 percent of
sustained yield , other associated uses such as recreation and water
production will continue to grow as the population increases (or
proportional to population) . Harvest activities and the growing
demands of associated uses emphasize the need for accelerated
watershed protection , a reduction in sediment levels , and vegeta-
tive management to sustain streamflow . These practices must be
a part of the orderly development of the structural programs of
the subregion .

Watershed Protection

It is anticipated that the intensity of watershed protec-
tion conducted concurrently with logging and road construction
activity, as outlined in table 389 wil l accelerate or at least
continue at present levels on the public forest lands. By the
year 2020, standards on private areas should be at least on a
level of those presently utilized on public forest lands , espec ia ll y
on erosive sites with a high sed iment yield potential. Table
411 outlines the anticipated total cost of such measures , accumu-
lated through the year 2020. These costs are based upon the
assumption that : (1) on the public forest lands , controls through
timber sale and construction contracts are adequate if properly
applied ; and , (2) on the private forest lands , minimum controls
required in year 2020 will about equal that presently in effect
on the public lands .

At the rate projected in table 411 , recurrent watershed
protection measures will cost about $1 ,760,000 annually on the
public forest lands and should cost $1 ,270,000 annually on the
private. Converting the annua l costs to totals , this amounts
to $166 ,720,000. This represents the cost of maintaining the
productive condition of the forest watersheds under the pressures
of the projected demands .
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Table 411 - Projected Costs for Watershed Protection Practices
Forest Land , Subregion 9

Total Total
Practices Unit Units jj Cost 11

p000

PUBLIC FO R EST LAN D

Logg ing Disturbance Treatment Ac. 73,000 2,190
Harvest Road Treatment Mi . 10 ,200 2,550
Other Watershed Requirements Ac . 2 .954,000 92 ,190

Total Cost 96,930

PRIVATE FOREST LAND

Logging Disturbance Treatment Ac. 80,000 2,000
Harvest Road Treatment Mi. 11 ,200 2,240
Other Wa tershed Requirement s Ac.  2 ,304,000 65,550

Total Cost 69,790

TOTAL ALL LAND

Logging Disturbance Treatment Ac. 153 ,000 4,190
Harvest Road Treatment M i .  21 ,400 4,790
Other Watershed Requirements Ac. 5,258,000 157 ,740

Total Cost 166,720

~
j Total for 55-year period 1965-2020. Costs in 1969 dollars.

,
~J 

Includes road maintenance .
Includes watershed surveys , plans , fire protection , t imber
cultural practices , and other indirectly related items .

Watershed Rehabilitation

The forest areas most in need of rehabilitation are those
in the medium yield categories as listed in table 413. Annual
sediment yield from those areas could be reduced by 28 acre-feet
or 71 percent of the total reduction for the subregion .

lable 412 lists the forest land acreage presentl y requiring
treatment and the amount that should be accomplished during time
periods 1980, 2000, and 2020. Table 413 presents the expected
sediment reduction through the application of these measures.
the overall expected sediment reduction rate is about 5 percent ,
or 40 acre-feet per year . I’his represents that portion of the
sediment yield generally amplified by land use activities.
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i n  addition to the needs for sediment reduction on the pres-
ent ly eroding forest lands , flonrecurrent work wi ll he required on
any  f u t u r e  forest burns or l a i d s  d i r e c t l y  r e l a t ed  to f u t u r e  w a t e r
st o r ag e  p r o j e c t s .  The sediment sources will he treated as they
occur, therefore , the 5 percent overall s e d i m e n t  r e d u c t i o n  is  the
am ou n t poss ib l e  exclud i ng new sources occurring from major fire or
o th e r  n a t u r a l  d i s a s t e r s .

Iable 412 - Projected Watershed Rehabilitation Programs
Forest Land , Subreg ion 9

P rog ram 
— 

U n i t  1980 2000 
— 

2020
Amount Cost,V Amount Cost1! Amount Cost-i!

$1000 
- $‘ioo o

FEDERA L LAND

Land  I r e at n i en t  Ac .  9 , 120 1 , 442 6 , 000 960 5 ,000 800
St ream Rehab i l -

i t a t i o n  ~‘1 i. 462 7,372 177 2 ,192 174 2 ,245
Ro ad Rehabili-

tation ‘1i. 569 99 687 102 310 50
Total Cost 8,913 3,254 3,095

NON-FEDERA L LANDS

Land Treatment Ac. 20,100 308 20,100 308 20,100 308
St ream Rehabil-

itation Mi. 123 615 43 215 41 205
Road Rehabi l i -

tation Mi. 161 9 163 9 105 5
Fotal Cost ~~~~~~~~ 518

TOTAL LANDS

Land ‘I reatment Ac. 29,220 1 ,750 26,100 1 ,268 25,100 1 ,108
Stream Rehabil-

itation Mi. 585 7,987 220 2 ,407 215 2,450
Road R e h a b i l i -

t a t i o n M i .  730 108 850 111 415 55
total Cost 9,845 3,786 3,613

1! In 1969 Dollars . 
-

A 
__________  ,



table 413 - L xpect ed Annu al Sediment Reductio n

Forest Land Rehabi litat ion , Subreg ion 9

------- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Tmen~~~
Present Ac res Sed. Yield Acres Reduction

Yields 1/ (1,000) Ac .-Ft./Yr. Treated 2/ Ac. -Ft. /Yr.

Very Low - - - -

Low 5 , 171. 0 808.0 74 ,000 11. 6

Mediu m 101.0 31.6 101 ,000 28 . 4

High - - - -

Very High - 
-

Total ~
“
~~7 2 . O  ~~9.6 

40.0

Total reduction , percent 5

~~~~~~ta f rom tab1e~~~~.
2/ Data from table 412. Miles treated converted to acres .

Water Yield Improvement

Manipulat ion of the forest cover and water spreading 
prac-

tices have the potential for modifying streamflowS from tributary

streams in the subregion . Water y ield improvement programs that

should be accomp lished between now and 2020 are listed on table

4 14. As discussed in the Regional Summary , timber cover on

private forest lands is adjusted principally to meet logging
requirements. Therefore , neither wa ter yield improvement prac tices

nor benef its are es timated , although some benefit does occur .

Total Program Costs

In summary, the total cost of forest watershed protection
and land treatment programs through the year 2020 may be expressed

as fo l low s :

Cos ts
($1,000)

Wa tershed Protection 166,720

Wa tershed Rehab i l itati on 17 ,244

Water Yield Improvement 236
184,200
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!;ih le 414 - Pro i c c t c d  Water Yield Improvement Practices ,
tub 1 i c Forest l and , Subregion 9

I - ro~ rani I n j t 1980 21)00 2021)
Amount  Cost!! A m o u n t  Cost11 Amount  Cost!!

— 
$1000 $1000 $1000

I o c t  r stan  i
l ation 21 Ac. 100 1 100 1 1 ,600 24

Sn ~p ;ick ~I;i ii age—
rie r lt ~‘I i . 2 100 — — — —

o i t er  Sp r e a d i np :’J A c .  2 , 050 25 3,600 43 3,500 42
‘F otal  Cost  126 44 66

~ / l n  1969 Dollars .

21 i nc ludes  type conve r s ion  and r ip a r i a n  v e g e t a t i o n  m a n a g e m e n t .

~
j P l a n n e d  fo r  a l t e r i n g  t i m i n g  of runof f  or ground -water  r echa rge ,

not for irri gation or other  resource a c t i v i t y .

Rangeland

l e a s t i r cs~~’in d P r a c t i c e s  for  Icat e r she i  P r o t e c t i o n

R e q u i r e d  measures  to satisfy future needs for range water-
shed protection and improvement are shown on tables 415 , 416 , and
417 . ~~u s t  of these practices also have other management objec-
t ive s or purposes . Cover improvement and soil stabilization prac-
tices will be required on an estimated 13 ,000 acres of rangeland
b e t w e e n  1966 and 2020. About 3,800 acres will need revegetatio n
for soil stabilization and improved forage for livestock and wild-

i ft - . On some 4,000 acres , brush will be controlled , 3,900 acres
w i l l  he f e r t i l i z e d , 340 acres  w i l l  be contoured , weeds w i l l  he
controlled on aoout 900 acres , and 90 acres should be irrigated.
Abou t 25 p~~~~~nt  of these efforts will he for  watershed objectives
while the remaining 75 percent will be for  o the r  management  pur-
I)oses -~ 1c Ii as forage production .

between 1966 and 2020, an estimated 430 nii les of livestock
control fence should be constructed , reconstructed , or repaired ,
and an additional 60 livestock and game water facilities developed.
‘ bout 30 percent of the fencing and 10 percent of the water facil-
ities will be for erosion and water quality contro l through better
stock distribution to avoid erodible areas and maintain protective
cover .  .ume rous s m a l l  s i z e  parce ls  of rangeland , and continua l
shifts in  grazing use r e q u i r e  a r e l a t i v e l y large number of w a t e r
faciliti e s and mileage of fencing .

5 (1



I t i ’  , II ! r ’ 1 ; i r r t  i I ~, 5 - ‘ s r  ‘ i i  I t t  t i t  Cr , I t t I l l ) — . - ‘ , Ill

nj tli, t t i l t ,  . l i t  , t ‘t  j t r . r ! ( l 0 ’ ’

‘h - u t ,  - i~~~~~~ u i t  ‘ I t s l c. r t t ij h , t , t I , ’ I l
- , i _ zr r i” ” iT~~ t i  L’ -

t ,~ ‘ ! , ‘_ i t t  r ,  ‘ , S ri  rol, • I .‘ tOll ‘ l i t  ~ ii ,

h r f i t  I n t l  ‘ ‘ I  0~ r ’  ~ , l i u  
- — I t  : 111

it t ;- f i ’ t r , u  I 1_ i ,  i t t  ‘itii t i ’

• t E l ’ it I ’ ] t t  1 ,11110
ri ’ _ t . i C b (‘ i t ’  , l~~~i r t l . l - . e r ’ - I : .  ( ‘ L t

I Er  , t i l t  1 ~ t ~ h r

n~~
. ‘ ‘ , , ‘ l ’ s J ot ;  I(

, , r t . t i t  t il l  I ti lt S ‘ i i  _ t 0’ ,

i ,  — . 0 1 -t I I 2 1  ( i i

. i t t t l , i - s~~~t - ‘ ,Su,if i I —

0 t i e s  hai  .- I t )  St ‘ r . 1 - ,t ’ s t o t ’ - 1 i i  p ur;tt SeS ‘1 I L !  t ; ’l rca s ’ s  i
t I C  ‘ u , , ’ t  i t t - i t  in 0 -c  I . r c  l i i m f l ~ Is l l o ~ c l  — t r a ~~ra cr . l e t  2 - h a r t - i  r t r r , at i i ’  - - :

I t ‘ s  - ~ a! or  - , ‘ i ’ - t  r’ l  I - It l i i  flu ‘“I t ‘ - I - ”  t r’ I
I t ide s ‘ I.’’; , , 1 ’ I t i e r  i ‘ 1

• Cot I,- , t S I  I f l I t  I ,t rr r Ott , 
~~‘ “ ‘“ I t t’’ I t~ t 5 ‘ 1 I t  i — t 1 i t  I t t , , .l

.0 t i l l  , e - 4 5 , rt ’ , : l a r ~~ r n o d ‘ S t - i t ;  •trtd l r a t  i~~eS I - t  S , t ’ r — h e , j  i i  ‘ t

in! ‘ i t t  I , t i  ~
, ti, ,1 t ’ i r ( - ’ s - - I I i :ro rr ’ , iii r I -c  ‘ It t  0

— 
I I 

— 
t r  T ’J

- - 
i t t O n c  ?rTr T~~ i l~~t i l  H 2

‘ i l l  H3 r~~ t ’  s t  I I, -o 1 ‘ I ti’ I C I  t i ll

‘ t t i t tf l  ~~r - ‘e st i rubs i  I t , ’  i t t )  s i t u  1, 1(1( 1
It i i  ‘ r - I  t,, rt  — Sri S I n  I , ( l i ii ‘ I

5, ‘ I it I I, - s  i l l ’  u i ~ Oh —

; t i i i iui5 \ t - ~ ,liI r~~ t h u r

I t i ! i L l S  I i L ~ P i t t  i f i r  IL ’S i 54 ll~ E r - s  ‘ (I ( i i  l1 - ‘

i r r i g t t t r . n ( i t t ’ ’  (0 iii 311 -

i t  , Ii,’~ i i t  i c  0, ,  i ,. r u l ‘i n

I t t t ’ ’ t i ’ ~~. I ’ L L  ri, ! t v t c e s  sI~ l - _ 1 .11 t i  ( S r i

I t  •~~~t I I, tm, i t i t t ’ i t ;  i t - c  ‘ , u T h I , t - r  l i t  2 ’

A I t  1 , - i  ‘ ri’l ” t r i  lureS
I’onj ’. I. ,r t , I  I Ro se  I t ’ l l  rS Sur , i er  S -I -

tf l t ,  I t  5 4 
-,

(~ ~lti’~ ts eii,t ires and C u r a c  t I e’ ; h*~ e ) u l t t  bes e t  i t t  or - u t ’~ eC Intit ersht ’ d pitrp i’ses Cf  l I s t e d  r,tea~ tt re ,  gntj 
- —

~~
rr~~t t e o s  a re  ,t t t t i c a te , I  in th e four coiiantir s is F i l l  us ’  o t i . I r r i n a R e ;  C r 1 ,  2 ’ W ~ t~ r Cnn ,e rv att o n , Col ,  5-
I ro t  t o n i. I..t er Qua lit  I I itflt ro t , I cii 4 1 - ! u - i d  t i l t s - i i  Itt r u t  I

F I n c  lude’ , f e d e r a l • St a te  • i o r t n t v  and ‘ h u t  i , t i l l  I n n er , h  i
~~ -

, t ’ u t , e  - a t a  c o l l e c t e d  Pro , land  m a n a g e m en t  r~~t ’ - ( I C ’ ;  s p e c i f i c a l l y  I L - I  the i -NP ‘t t i t dv

ii I ’  dl  . r , i u  t - r , i  t i l l , ,  I t i ,  ‘ I t ~; — i ; t ’ ’ I f l  , i ( ,j , , - t - l  , ‘ r ’ f r r - d  ‘ .

1 t i ~ t l  ‘
~ i l , ~ ‘ 1  f i t , • ‘ ‘~~~ 2 1-I  I t i, ,’ , ‘ ii

i it t

lit ’ r ’u i~~
, - - ‘ i l  S I t  H

s i l t s  I I , I i I  _

It  I 5 1 - . ‘ g 1 t ~ ‘ ii r i Ots , ri’. l i t i  1 3  ; , ti u I t  I

Kr i lS i l  - ‘ -  I I. , , , hip F lit  ‘l i l t  5 5

fl~~~~( ,, , ‘~ 
, I t t - ‘ i i i  ~, i l i  s i l l  -

C r , .  I _ I t t ’  1 , I l , t i l  ] t , ’ l -
- I ‘ ‘ flit I,, r t - — I i ,‘ c Iii -

, i ; t , r

ti l t - I  I .‘ !t ,n ‘ i t  I t  — ‘ii t I l t

t i l t - I t t - , t it-
t i ll  ,, ‘St  I I  II,- - t  r s , ’ I  t \t lrnlit - - 3 I

i t ‘t I

!/ ‘ t , is t  In . - . , , u i t ’ and I t i  5 ”  Ita~’t- ‘ ‘ i n  I i . !, , l i t I I , t t I t u , t ’ S , , ase r ,het l  purp ic . ’ c  I ( u _ t e l  m t ’ - t . i i r , - —  and
l i l t  n u t ’ s I t t  I f l d u i  I t ~~ - ! t n t lt p t i n t  , r l u n t t - _ , , s  ; u i l u ’~ t o i l ~~~~~~~~~~~~~ i n !  . 5 1 !  .‘, . - , t - u i  . ,t , on, io i
L r~ Itot , . 1 1 1 1  ~~~ t i i t t  I - t i !  ru I - , i l  4 .1 l,i,t,I I. I t t - P r  i i u - I  u i
Includes Enthr a l . t a t e , i t i l t i t ;  and ( i t t - i ’  i; i ; l  - i h r ; t ’ t ’ ; l i p

-cu r t  p I i  t t  - n l l . , t n. d ‘ rr i ,n°  I t i . ! ’ f l~~~ P ’ t ’  I -‘ ;~~ tr,- 0. •),Pi ’ t ( t t  n t i s  i t  IS .  C _ I  Studs

562



Lros ion and Sed I mert t ~~~ 1d Im i-ovem ent

Pr a c t  I c e s  showfl on tab les 115 , 4 1( 1  , and 417  fo r  eros i On afl(l
w ;~ t s r  qualit y cont i w i 11 he h one f I c i  , t 1 in  some of the s m a l l  eroded
l ir e a s  h a v i n g  higher sediment i o ld, i t  , in the shi ft of land
use and ownershi p, other areas  w i l l  rect’ ive no watershed attention
c a u s ’ ng  more erosion and sed i ment problems . The prO .i (tcted sediment
y i e l d  is shown on t i t l ’ t l e  115 w i t h  I I  Iod ine of 21 percent by 2020 .
This is due in  Nirt to watershed measures and p r a c t i c e s  and i n
pa r t  to  a reduced r a n g e l a n d  acreage .

l’ a b l e  418 - Sediment  Y i e l d  P r o j e c t i o n s  f rom R a n g e l a n d , Subregion 9

Sediment Yield
Categories 1/ 1966 1980 2000 2020

Ran ge la n d Ac reage
(1 ,000 Ac res)

Very Low - - - -

Low 58.8 55. 0 50.0 48 .0
Medium - - - -

Hi gh - - - -

Very Hi gh - - 
~~~~_, 

-

To tal 58. 8 55.0 50.0 48.0

Percent Change .0 -6.5 -15.() -18.4
From 1966

Annual Sediment Yield
(Acre—Feet)

Very Low - - - -

Low 14 13 12 11
Medium - - - -
High - - - -

Ve ry Hi gh - - - -

‘rotal 14 13 12 11

Percent Change 0 -7 -14 -21
I-rout 1966

T7~~’V’~’ry Low throug’h Very 111gb categories represent generalized
range areas on which annual sediment y i eld per square mile
averages .06, .1 5, .35, 1.00, and 2.75 acre-feet respectively.
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I~~pr ov ed  Range Condition ~~~~~Can~icj~~

t o n s  ider in g the nature of the range land and the small acre-
age involved , l i ttl e improvemc’nt is anticipated . Potential future
r ange  cond I t ion  t rends  a ro shuwii  on t a t - t I c  419 . In  1966 , 22 per-
ce n t  ( I t  t h e r an g e  l a n d  w a~ in  good c o n d i t i o n . W i t h  s c h e d u l e d  i ni-
p roveme n ts , good c o n d i t i o n  range w i l l  be i n c r e a s e d  t o  28 p e r c e n t
by 2020 . Poor c o n d i t i o n  range wb I ch accoun ted  fo r  50 pe rcen t  of
t h e  t o t a l  range l and in 196h , will decrease to about ~1-1 percen t
by 2020. ( ra:ing capacity is projected to increase from 13 ,500
to 13 ,700 animal unit month s in 2020 in sp ite of an 18 percent
decrease ifl total range acreage .

E s t i m a t e d  Prqg~ am Costs

Investment cost estimates (based on 1969 dollars ) are
giv en in table 420 for all pract i ces shown on table -115 , 416
and 417. Cover improvement and soi l stabilization programs
will require $58,000 between 1966 and 2020, or 2] percent of
the total range l and watershed program costs of $280 ,800. Water-
shed oriented land management costs require $215 ,000 or 76 per-
cent of the total , and water contro l structures require $7,800
or about 3 percent of all costs.

I t u l  4 !‘~ s t , t , j L  ij ,  l . t  t I  , , t u i g t  lan d !mpr cr ve ntt ’ t i t  - ‘tul,rc R t n n  it

.5 I - I - I - i s  201’l i i

I t - , - lisP - t n ’ ‘ i t t ’  - 55 ICs  
— — 

( IS ’ ’  ‘ i - rt ’ .
,i l t t l t t t , , t l  u l _ L I I i i ,  i I _ u l u i - i n , ,’~~

” ’  

I _ ( IC-  I l ,~’lIO i l _ iiIui

i i  t I  4 , ’~ 4 !  . 0
1 1 , 5  .1 ’ -  lii i, 2 . 5 ; 2 _ u , 1 I
12 — . , a .‘ I i I’ 2 5  ! 2 ,;’ I S

,t , , i , u l i, i t n g t  - S I I 1 4 . - 1 1 ‘

I I ‘ I  I. I l it  - S CI I I I ’ ‘ I.~ 
— 14 4 3

‘as’

- I Itrt~sl;
I ’  I t ,  8 1  8 1 I I  3 5

2 H’ I I  4 !  I, 4 2  It
I s i r I. , ’ . I t -  I ‘I S - t  4 - 1 3

3 - I ,; , t I  I - I ’  2 5  1 2 2 1

, ‘ ; t t l  I I 1 1 , . ‘ . 5 11 5 — 1 5 3 .
‘ t t t  1 I I  I , , 1.  1S t) ,~~s 5 4

I S , I -I s :
I 5 5 S~~ H I )  Il l  ‘i ll S I S ’  t i n  IS

i- r u , - SI ( I t ’ - ’ 1 . 1  I - 3 9  5 ,5
l i t  flIt I t  iit rt I t t t , I ~ - I t  It It , .1 1 — I ~0 8 . 0 - —

In I i tdC ’ , St t i ,  I t t i ’ , ’
cource at - Ic Si l l  I ( ‘ i t ,  e s t i mate s P u t  t In t t i l t  are based on re 1 tr t s o n t a t t v e  on -s i te s ur t e ts l i t  rro duct ion

t.t~~Ii 5055, -I- I , ,! Intl I i .  !Iut- ’ L t p flI- i l i t ,  of t i , range fur tmp rovement w i th proper m.inage.ent and
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T a b l e  4 2 0  - I s t i m a t e d  Cost of Required Measures and Practices
for Watershed Protection and Rehabilitation of Rangeland

by ~la~~or ‘I’vpes of Watershed Programs , Subreg ion 9

M a j o r  Types of 1966 1980 2000
Watershed I rograms to 1980 to 2000 to 2020 Total

($1000) ($1000) ($1000) ($1000)

Public Land

Cov e r Improvement and
Soil Stabilization 8.1 7. 4 6.6 22. 1

Watershed Oriented Land
M an age m ent  P rac t i ces 25 . 0 25 .0  35.0 85.0

Water Contro l Structures 1.1 1.1 1 .1 3.3
Total 34.2 33.5 42.7 110 . 4

Private Land

Cover Improvement and
Soi l  S t a b i l i z a t i o n  12 . (i 1 2 .5  10.8 35.9

Watershed Oriented Land
Management Practices 40.0 40.0 50.0 130 .0

Water Control Structures 1 .5 1.5 1.5 4.5
Total 54.1 54.0 62.3 170 .4

1’otal

Cover Improvement and
Soil Stabilization 20.7 19.9 17.4 58.0

Watershed Oriented Land
Mana” ~rnent Practices 65.0 65.0 85.0 215.0

Water ,~ ro1 Structures 2.6 2.(i 2.6 7.8
‘total ‘~äT’~’ 87.5 105.0 280.8

Source: based on measures and practices shown on tables 415 , .116 ,
and 417 with constant 1969 dollars.

Other Land

‘the increase of other land areas by about 340,000 acres will
create problems in water supply, drainage , flooding , sewage dis-
posal , etc. unless careful and coordinated planning is done in
advance , i n addi t ion , there is a continuing trend toward occupation
of good agricultural land by nonagricultural uses such as urban ,
i n d u s t r i a l , a i r p o r t s , and h ig hways .  Such a shift in land use
res ults in permanent loss of needed productive agric ultural resources .

565



t h e  f i l l ’ s - n t  p r i m a r y  pu r p ose  of l a n d  zoning is to ‘iOI- t u r b a n
and suburban needs . lt r ocedu  !‘ l ’’ for protecting the i tgr  i CU 1 t l lr a  1
r e s n l I  I-des u n i t s  t a iso ho d ev e  1 opc’d . l and zoning should he ext ‘i i l ’ l
to  ll 1’ I2Ii ~ w i t h  d r a i n a g e  prob l ems or ar e a s  w h i c h  a re  s u b j e c t  to
s l i d i ng ir  t ’ l o o d i n g . ‘l ’hi s z o n i n g  could  e i t h e r  e x c l u d e  Con strllCtio n
from prob l em areas or define t h e  p rocedure  necessa ry  to  overcome
the problem .

I ’he s t r u c t u ra l and l and  t r e a t m e n t  nIeaslI r l ’s neceSsai-v to
p r o v i d e  protection to other land has been i n c l u d e d  and  costed
e l s e w h e r e  in t h i s  a p p e n d i x  and in  Appendixes \‘II , I l o o d i r i g ;  IX ,
I r r i g a t i o n ;  and X I , hi l l i n i c i pa l  and I n d u s t r i a l  Wate r  Suppl y .
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Sub reg ion  10 is c o m p r i s e d  of t i l t ’ c o a s t a l  tributaries in
Wa sh i l l  lZt on and I )~~‘~~ - 

~(i Tl . it h a s  a total II ~O l I  of 15 , 2 million acres
sli ghtly less than 9 percent of the region and includes a lan d
area of 15 . 1  m i l l i o n  a cr e s  am ’ a l ;i r~~- w a t e r  ar e a  of 1)0 ,000
a cr e - ;  . l )hsiI i - V ’ - ii i p is equal Is ’ div i dod b e t w e e n  p u b l i c  and priv ate

The east  h I s  1 humid climate with a St r l l n c  m a r i n e  i n  fluenco
,A,nniial p r e c in i i t  i o n  ranges from 60 to 9)) j o s h e s  a l o n g  the i mmediate
c oa t  . h u t  l T l c r s ’ ; I s l ’ ’ :  i n l a n d  t O  515 m u i c h  as 200 inches alon i~ the I ’i O l - : t
Ran g e  s u m m i t  . \ n p r o x i m a t e  l~ ‘O p e r c en t  of the  p r~’c i p i t a t i  on occurs

r em N o v e i n t l I ’  r th rough ~1;l i’ch , both  as I ’ l l  i n  and now i’ ll  11 . Wi t i t e r
ern I e - r a t  ures are m i  Id , seldom below 20°F . , t’vc’n in the mount ai n’--

Summe r temperatures are cool in the fog belt hut can approach 100°!- .
f u r t h e r  i n l a n d .  The av e r a g e  f r o s t - f r e e  s ea son  i n  m i s t  of t he
ag r i  c u l tu r a l  a rea  i s  180 to  300 days

‘Fempe ra t  u res i n  t he  Rogue . t J m p I ( u a  , and (l i t ’h a I i  S v 51 11 C’V  are
much di  f L  r en t  f rom the  coas t  a 1 II r O l l  , Av I ’ r age  m o n t h  lv means  on t h e
va l  1ev f l o o r s  r:in~~’ f rom 35 ° I i i  40 ° F .  i n  . J a n u j ; i u - ’ ,’ to  0 ° F. in  J u l y .
The u s u a l  e x t  remes ire 105° to 15 ° F - The ;iver ;igt - f r o s t  — f r e e  s e as on
in t h e  agricultur al area ranges t romp 111 to 30 d ay s .  It roc i p i t a t i o n
ranges fruit i i  to  35 inches in t i i t ’  ~ ;i I levs  to  1s t ’ 1 over  100 inches
at  t he  c re s t  of t h e  (‘Il- cades. A p~ir ax S l a t  l ’ l v  u s~ percent  f a l l s  from
Nov ember th roug h March , and less t h a n  8 pe rcen t  occurs from Ju ne
t h r o u g h A u g u s t  . The av er : I g I ’  anf l i i a  1 sriowf ;i!1 ranges from 10 t o
45 inches on the valle y floors to 500 to 900 inches in the hig h
Cascade’s

The total runoff from the subreg ion a m o u n t s  to 63 .-I million
acre-feet annual lv . Ov er  93 percent ori g i nate- ; on the f o re s t  ar e a s
( f i g u r e 60).

‘I’otal sediment y i e l d s  amount  to  u l s - ; I r l v  2 , 4110 acre- feet per
y ear. The largest amount ( 9 2  percen~ ori ginates on forest land ,
princi p a l l’.- in active logging area’; ( t ab l e  421 and fi gure 62).
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I au le - L i  I t - f lo r a  I ] .n’d N(~5l I P r I n t  ‘I I C  Id by i ’ )’.t c r  and I ;tfl lI Use ,

~u ih  r~- g i  on 11 )

C o v e r  and I , 000 ~— i ’ d i rTi(’fl

I an d  u s e  -‘o i e  re i cent V i e d P e r c e n t
( ‘\  - I t  ti r .

Crop ! aid ~S4 - 142  6
- (r e s t  l and i c  ~~~~~ 

( ,  1 ) 2  2 ,1 ~7 92
Rang e l :uid l i - S - t - I 2
O t h e r  l and 1 7 2 2 3 11 0

T o t a l  1 5 j N 1  -
) 100 2 , ’~7’ 100

Source  : I ) c r i  v t - I  f r o m  I ’ L i~’i r ec  o 1 and 62 - is ci A jlp ml i x I V -

( rrt~~J an4

~s i t  t b -  ‘ X s ’ i ’ nt ui of  I a r l ’c r dsi i r~ ’ t - l rrn — - , spec i a lt v
fruit i s  ‘us , and c i - - , - ’ i ’ S  t I n ,  I i  -1 ‘ - s t o c k  ranges , I a r m i n g  is a part —

t j J1 1(’ t ’ n I~-~1t~t()~’ . i t  i s  est j S l i t  ed t h a t  no more t h a n  ;i f ou r t h  of t h e
ope r at  ii  r are  s o l ’-  ly dependent upon i n c o m e  f rom f a r m i n g ,  and on lv
about  ~ p e r c e n t  - i r e  c o m m e r c i a l  op e rat  l i r ) 5  - The o t h e r s  ;ire
t i m e  or p a r t -  r et  i r c ’ment f a r m s  - “Jo-s t p a r t - t i m e  f a r m e r s  work as
logge r ’s  or i n  a m b  r e l a t e d  t n i  t h e  1 , -~~t in d u s t r y . S m a l l
acreages  a re  used t i prodi sce n r i n l u s c t  s f o r  t h e i r  own consumpt ion
or 115 a SUppll’Tre flt i i  source of income . Only  about 16 pe rt - c u l t  of
the area capable of producing agricultural crops is in  c r o p l an d .

Based on a g r i c u i l t I r  , Subreg i o n  10 can he divided into two
a r e a s . The coastal areas of Oregon and Washingt on have marine
o r i e n t e d  c l i m a t e s  and p r o b l e m s  pu - i i i  s i r  t o  those  a i € ’ ; i s  - The
Rogue , Umpqu a , ami d Ct e h ;t l i s  c ; i l  los ’ s i r e  i n  t h e  j o t  er i o r  of Oregon
and W nis h in p tisri ,

In the coas t  ii art - - I , past ure , list s’ , and si I age  si re  the most
e x t e n s i v e  I v  g r w T I  c r - op- siui l p r o v i d e  a m a j e - r feed b a ss ’  for  da i  rv
- m d  l i ’ . e s t i ,~ , f , i r n e . . ~Iii s t c r ej ’ li;i l l o c a t e d  on t h e  f l o o d  p lains
a d i  ‘l ou t t o  m m  ‘or z t  r o am- ., i s  p r e s e n t l y  l i m i t e d  t o  t he  p roduc t  ion
of pasture sisa l t i s r i g i -  c r v -~ because  of f r eq u e n t  f l o o d i n g  and
i n a d e q u a t e  ‘ l r s i i n a g e . ~) ui s u i t a b l e  b o t t o m  l a n d s  and low t e r r ace s ,
a few sp ec i , ’u l  t i  crops su c h  ;i~~ c r a n b e r r i e s  and 1 i l v  b u l b s  a re
grown. Also , cool climat e crops , such a — ar t i chokes and b rocco l i ,
s u r e  b e i n g  gr o w s ’  on a t r i a l  b a s i s  around Ti 1!amook , O regon .

I T f l ~i land in the M l i i i  a B a s I n  i s found on the bot t omlands
and terrace ’s of streams . 01 t he 95 ,300 acres of crop land , 81 ,300
ac re  -i r e  n o n i r r i  ga ted  - ‘ m l  I , 000 acres are i r r i g a t e d . Hay and
pa ;t  i r e  for  l i v e s  t oc~ p ro I s i t ’t ion i s  toe most i mpor t an t  crop .
F a t t e n i n g  of lamb s hi s been a major livestock enterprise , hut is
decreasing, while beef cattle production i s  incre asing. A number
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~it other c r o p - - ire g rowur , such m ’s , corn , h s ’ : m i i s  , can ta l oupe -

me Ions , and Ii I ber t s . On I y li~iy , plis t i i  re , and sari 11 g ra i fl are
gr own tinde r s i r s ’  l and  conc h  t i ons

( rup i ,u id  i n  t h e  Rogue B a s i n  i s  l o c a t e d  mo st  lv  on h o t t ’  omi and ’s
int l t & ’r rac t ’ ’ s  1110511 st  r e ;m T r l - . . ( i f  the 158 , 90() acres  of ’ crop l a n d

c l i  ght lv mor e  t h a n  4( 1 , 00I I  ic r i - s  sire d r~- c ropped rind j u s t  u n d e r
l i P  , 001) i c r i ’ s  s i n ’  i r r~ g a t i - i l  - lis t— ma or s- r i p iii the Rogue P s i — i n
e xc ep t  Bear  Creek  ta l i s - v  , i s has ’  ami d p ; i c t u r s -  . ~1ost of th i s  i s
used l o c a l  lv  for  t he  p roduc t  ion of I i  v t - s t o c k  , p r e d o m i n a t e l y  b e e f ,
A sm;i 11 amount  of g r a i n  and corn for  s i  1 age i s  grown th roug h ou t
the ki :ms jn . Truck ga rden ing  has been minor in the past hut is
- . 1 5  d i  l y  i n c r e a s i n g .  In the I fs -s i r Creek ~

‘rml 1ev , orchards , mos t l v
~~‘ar ’s  , are  t h e  h i g hes t  i n c o m e  producing crop . I le v e n  t h o u s a n d
sicre s of o r chards  produced about  61) pe rcent  of th c- a g r i  c u l t u r a l
in clims ’ i n  lP ( i  - I I ; i ~- and p a s t u r e , C o m p r i s i n g  ‘some 30 , 000 s t o r m - s  -

r roduced about  8 I)C rcen t ; and beef  p r o d u c t  i on added a n o t h e r
9 percen t. Da i s-v products accounted for 11 p e r c e n t  in 196 7 , ansi
othe r crops and livest ock for the rema ining 12 percent of the
income .

Hay and pasture is the m a jor crop in the Cheha lis River
V alley of l~ashing ton , The major income producing enterprise is
dai rv ing . However , the importance of dair ving is decreasing,
w h i l e  beef p r o d u c t i o n is increasing. In addition , turkey arid
chicken production is becoming significant. Poultry ranges on
pastures and beef cattle u t i l i z e  the remaining grass~. 

(reps such
as peas , corn , and St rmhe rri s-s are grown for canneries. Al  t h o u g h
the acreages are sti l l  small , caneher ry  p roduc t ion  i s  increa sing.

The croppin g pattern of the sub region by sta tes is shown
in t a b l e  422 .

Water Conservation

As is t rue throughout the region , the ma jor water conserv:i-
tion problems are related to both the annual preci pitation and its
d i s t r i b u t i o n . S ince  most of t h e  p r e c i p i t a t i o n  is r ece ived  in the
winter , streamfiows are reduced or nonexistent during the irriga-
tion season . A number of practices have been effective to overcome
some of these problems (table 423).

Of the 175 ,200 acres irri gated iii Subregion 10 , about
40,000 acres are located in the coastal areas. irrigation is more
or l e s s  a marg i n a l  v e n t u r e  i n  t hese  areas . The average r a i n f a l l
f rom June t h r o u g h  Augus t  i s  10 i n c h e s , w h i c h  i s  not enoug h to  grow
forage crops . However , about half of the years exceed 10 inches :
and in about 1 year in  S to 8 years enough precipitation is
received so that irrigation is not required .
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r ‘ ‘ks i on  10 , ‘ l i i i ,
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W~j~on ~~~~~f l~~~~() fl lot

~, sil t ’ r Cont  r o i i s  I Ii I i - - s  Sn - I • 7 Ii 2u~ .0 I .9 ~4 .0
I rn ~si t ‘n P,tte r Convt-i since

I sic  i l i t i  - s  ~1i le s 39,5 () ‘I - ii -i (5  .0
h m t , -r Stor .pp’ I a n  l i t  n,’s \ i i  72 .0 2s~5,O 1 ,03 .0
I r r i i l l  in S c- - . ?  ems 5 -- i  I r I ice

mliii  ‘ s i i t ’ ’ s i i i  t i c s Sn , 2 , 78 .0 O,(I 2 , “M .O
i r r i g a t i o n  ‘ s y s t i - r i s :

sp r i n k l e r  Sn , I , 01” . O 5 7 1 , 0  1 , 5 8 6 . 0
l and ‘~h i p i  ng I , 000 -\c r e - ~‘ ~2 2.5
I rn grit iO f l  P , ; i t e r  M ; i i i , i i - ’ n c - i t 1 .000 -\~ res 3 0 s  S - I 38.9

Sno r es’ s S o i l  C on se rv ;i t  I ‘ii rv Ice Dat,i -

Table ~22 - Types of Crops , Subreg ion 10 , 1966

St ate Hay ~ Pasture Grain Other 1/ Total 
1000 acres 

Dry Cropland
Oregon 250.0 7.0 4.1 261.1
Washington 144 .7 1.2 2.6 148.5

Total 394 .7 8.2 6.7 409.6

Irrigated Cropland

Oregon 136.3 13 .1 12.9 162.3
Washington 8.6 -- 4.3 12.9

Total 144.9 13.1 17.2 175.2

Total Crop land 539.6 21.3 23.9 584.8

1/ Includes b e r r i e s , b u l b s , c r a n b e r r i e s , s a f fl o w e r , m i n t , hops ,
g r a i n , grass seed , and si l age corn .

Source : Appendix IV , Land and Minerals.

In t h e  i n t s - r i o r  b a s i n s  of t h e  Rogue , (Jmp qu ;i , arid Cheha lis
r i v e r s  about 135 , 000 acres are i r r i g a t e d .  The Rogue Basin is the
only area with an appreciable amoun t of flood irrigation . Over
108,000 acres have surface irrig ation ‘systems ; the remainder is
predominantly sprinkler irrigated .

In the coas ta l  a r e ; m , over 38 ,000 acres s i r e  i r r i g a t e d f r om
st r e amf low , 5 , 400 acres f r o m  ground wa t ( ’ r , and o n ly  500 acres from
reservoi r s to rage . In  c o n t r a s t , over t~3 ,00O ;icres are i r r i g a t e d
from reservoir storage , over 67 , 1)I)() i cr -- from strcamflow , and only
600 acres from ground water in the Rogue and llmpq iia valleys.
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irs the Cheha lis Basin , streamflows furn i sh water for most
of t h e  i r r i g a t i o n  sit the present tim e . I )u r i n g  d r i e r  years , f l o w s
sire low at the time of peak use. Farmers are beginning to develop
w e l l s  to  sup p lemen t  or replace  s t reamf iow .

The present status of water availability and irrigation use
is shown i n  table 424 .

Table 424 - Water A vailability and Irrigation Methods ,
Subregion 10

Item Oregon Washington Total Percent 
1000 acres 

Water Source
Streainflow 98.4 7.2 105.6 60
Groundwater 1.1 5.4 6.5 4
Reservoir Storage 62.8 0.3 63.1 36
Total 162.3 12 .9 175.2 100

Area with adequate supply 136.1 12.3 148.4 85
Area with inadequate supply 26.2 0.6 26.8 15

Method of Application
Sprinkler 53.6 12.9 66.5 38
Flooding 108.7 -- 108.7 62

Source : Soil Conservation Serv i ce , C-NPRBS Data.

Drainage

There are over 190 ,000 acres of cropland in this subreg ion
t h a t  have a wetness problem (table 425). Of this , over 150 ,000
acres are in the coastal areas of Oregon and Washington and
40,000 acres are in the Rogue and Chehalis valleys .

Table 425 - Cropland Areas with a Wetness Problem ,
Subregion 10, 1966

Capabilit y Class Oregon Washington Total
(1 ,000 acres)

11 29 23 52
II! 24 22 46

40 54 94
Total 93 99

Source : Soil Conservation Service , C-NPRBS Data.
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In the s’ u ; is— t a I , i  r’-aS SOfliC WO S Sifl I S  h a~- ’ i c - e n  d r a i n e d  to  a
d e g r e e  s u i  t a b  Ic f o r  th s -  s’ r i s i  grows’ or’ a r -  being used f i r  p u r p o se s
t ! i : i t  do not n ’qu i  re i l r ; i t n : m ,’t - . P , i s s - d on r i v a l  I r i h i e  d a t a , it has been
i-st i i n r i t e d  t h . i t  about  ,~0 , 00() acres I i s m v -  I ’~- c-ii d r i in m- d in th i s sub region.
I’ I r r i i t i ; i ~~ - p r r i c t  I sO ’s ;i000 iTir i l I shed t h r o u g h  i P l i l i  m i ’s’ shown in  t a b l e  4 2t .

l , i l i i c  L i i  m s i I T m r i ~ ( - I ’ r ;R ’ t i s s s - s  A ep l i e d  t o  C r o p l r i n d ,
~iti r cgion lii .

P r a c t i c e s  U n i t ’ s  U i s  pon ( V a s h i n g t o n  T o t a l

t Ou1 (hi11 t S mii d E)i t c.hes ~hi les  1 , .~~~~~ ) 2 7 7  1 , 506
~ t r i i c t s i r e s  No, 37S 23 - (01

, -~oui rot - 5 ~oi I Conse rvat ion -Servic e l)ati .

Over h ;i l  t ’ of the  excess i vel y icc - S so i  ls  need t o  be d r a i n e d
for lu -st product ion under pro-sent mi sc . ‘ l i - - s t of t O -  l a n d  ha ’s  bi~~n
d r a i n e d  w i t h  i I c .  Deeper out lets Ii s iv ~- been requl red in some
locat i In s - B e s i d s - s  i n c r e a s i ng  p r o d u c t i o n . d r a i n sic e  a l s o  has
increased t he  number and v a r i e t y  of crops t h a t  can be grown ,

Tidal waters and seepage from higher lands are common
p r o b l i - a s . These a reas  can be d r a i n e d  b y u s i n g  an i n t e r c e p t o r  t i l e
or d i t c h . Random or  patiern t yp e  t i l e  sy s t e m s  arc’ used t o  d r a i n
m r i n v  a reas . There  a re  many d i k e s  , t i d e g a t i -s , f l o o d  g a t e s  , pump i n g
! l a n t s , d r a i n a g e  d i t c h e s , and t i l e  l i n e s  t h a t  p r o v i d e  p r o t e c t i o n ,
( u t  mos t  iii ’ t he  l and  and crops w o u l d  b e n e f i t  f rom a d d i t i o n a l
p r o t e c t  ion .

I n t e r i o r  s- al  l i - v  s t r e a m s  w h i c h  d e v e l o p e d  u n d e r  good d r a i n a g e
h r i v - c o a r ser  t e x t u r e d  s o i l s  n ea r  t h e  s t r e a m  and f i n e r  t ’ s t u r e d  s o i l s
fu r t h e s t  f rom t h e  s t r e a m .  D r a i n a g e  p rob l ems  occur  wh e n  excess  w a t e r
h eco nus-s  pe rched  or w h e n  s u b s u r f a c e  w r i t e r  f rom h i g h e r  areas is d i k e d
by t h e  f i n e  t e x t u r e d  s o i l s .  A l m o s t  156 , O r ) 0  f e e t  of open d r a i n  d i t c h
and t i Ic d r a i n s  have beet s smstsil led i n  t h e  b a s i n .  About h a l f  of
t h i s  was installed ris relief rind t h e  o the r  h a l f  as i n t e r c ep t o r
drains.

Bear Creek ~~, i  I ley  i i i ’ t h e  Rogue i s  a b r a i d e d  s t r e a m  and t yp  cal
of v : m i  leys deve l oped tinder mat iui- e drainage . The fine textured soi is
lit- n e s m r e s t  r h -  --t r eam s  rind coarser textured s oi  i s  are l o c i t e d
f u r t }w - s t  f r o m  the  st  reams and are u ssi sil iv in a s l i g h t l y h i ghe r
position .

Of t h e  32 , 800 a c r e s  of ~ & - t c r op l and  in t i c -  Rogue \ s m l 1ev ,
I—I ,500 acres arc- in I f c - s i r  Cr eek of t he  Rogue . -\s : u g r i  c u l t u r e  an d
i r -i gat  i on cl eve iopesl , t he  d r a i n a g e  prob 1cm grew~ N ew W e t  a r c -as

S- s



Ipp e r l  r - d  i n  come I i s - i s i s  t h a t  h i d  p i-e s- ot i s  I s  Dc cii d r - S - 
- ‘Ih e sa t  i -

t a b l e  rose t i n t  i 1 some orch a r u ’s b ecame ’ n o n p r o s it i c t  i vi -  and  were
removed t i c  ni m ke w a y  for other crops

I - i’u’s h i t s  ui ~ I c i , cli i~~c - l i t

1 1 c c - r e ’ i i ’ , ’ o \ - e r  -~~~~ , 00() :i c res  of  5- r i l i u l m n i h  t b - i  h ; i~~- b c - t n
damaged by eros ion . Of t h i s  , almost 22 , 000 ac res  a re  i n  th e- Rogue
Vall ey . ‘l’h e extent of the soils in the crop land areas having an
erosion potential are shown in table 427 .

r r i h l e  - ( 2 ”  - Crop l and  Areas  w i t h  an l lros i  on P o t e n t i a l
by Capah i Ii tv  C l a s s , Sub reg i on 10 , 1966

C~ p a b i l it y  Class  Oregon Was h i n g t o n  Tota l  
1000 acres 

11 66 3
111 119 14 133

IV 316 79 ~95
Total 501 96 597

Source : Soi l Conservation er~-ice , C-NPRBS Data.

-\ l a r g e  par t  of t h e  w o r k  necessa ry  to  con t ro l eros i on is
bei ng done th roug h loca l  Soi l and W a t e r  C o n s e r v a t i o n  D i s t r i c t s .
Tab l e’ 428 s h o w s  t he  t o t a l  rcc comp l i sh m e n t  s throug h 1966.

‘i ah l e  - 12 8 — I , r o sj o n  f o n t  m l  Prsiss t ices A p p l i e d  on C rop land
~-dibr egion 10 , 1966

Practice U n i t s  Oregon Washington Total

Grade Stabilizat ion N o .  31 2 33
St ructures

Diversions and Terraces Miles 28.0 0 28.0
Ditch Bank Seeding Miles 7.0 0 7.0
Crop Residue Use 1000 Acs. 31.6 8.0 39.6
Grassed Waterway 1000 Acs. 0.4 0.3 0.7
Conservation Cropping 1000 Acs . 68.4 51.4 119.8

System
Pasture and Ilayland 1000 Acs. 91.1 3.8 94.9

Plant ing

Source : S o i l  Conse rv sit I on Serv i c c ’ D a t a ,
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l and damage f r u i t  i i i  i o n . l s - a c h i n g , sc o u r , ansi d eposition
i s  si gni f i  cs mic t hut ~ o T’\ d i  i f  i cult t i ‘ W i s i t  e ansi i s  prob ab i s ’
i n a d e q u a t e  i v  a p p r a i  sc si i n  t h ~ - c o a s t a l  an1- is . ~iu c I t  of’ t h e  ar ab  le
land is e l l i o t  i v c ’ l v  p ro ’ t e d  l’ r uicss  i - i l l  and - -- ( s i - i eros ion  by

- r u - t u t u  i 1 sod — f or m i n g  s rops

(‘i l t i s i  e r o s i o n  on agricu l tural l in si i s  n u t  a s er i o u s  p rob l em
~i p r - s c - n t  , because  it so c t en it i vs tte si land is either wet , has f i n e —

t e x t u r e d  s o i l s  wh i ch r s ’s i st  w i n d  ac t  ion , or i s  pro tec ted from wind
Dv crops , t rees , or h i l l s  . l l owev s -  r , w nd er -os  ion w o u l d  he s e r i o u s
on the m a r l  ns’ t e r race  s o i l s  nea r  t h e  ocean if t he y  were c leared and
c u l t  i v s i t  u - i l  -

As p r - v i  oti s I v  n u t s - ui , 70 p er ~ s l i t  of the  crop land w i t h  an
a c t  i v s -  e r o s i o n  p r o b l e m  is i n  t h e  Rogue su b b a s i n .  Roug h l y  10 percent
of the erosion problem is slue to flooding of crop land by s t ream s and
r i v e r s , I - b oil p i s m i n  scour u c c c m i t - s when crop l ands are unprotected or
when  v c - j o c i  t i e s  of t h e  f l ood  w r i t e r s  exceed those tha t  are cs i fs -  for
p r o t e c t e d  s o i  i s  . ,-\ n o t l i c -  r 15 p e r c u - t i t  of t h e  e ros ion  p r o b l e m  is  from
poor i r r i g s m t  ion  p r a c t i c e ’ s , A l a r g e  number  of f a rmers  s t i l l  f lood
i r r i g a t e  e - r o d i h i e  soi is  or S t e e t u  s l o p e s . The p r i n c i p a l  erosion
p r o b l e m  o c c u r ’s  because of s a n d - s in e  q t i a r t ~~i t i c  g r i t  in  t he  s o i l .
S o i l s  forme d i n  residuum or c o l l u v i t i m  f rom the A pp lega t e fo rm a t i on ,
m o s t  l o  d i u j r i t c - s  r i nd  g r a n o d i u c r ’ i t - , s i r e  h i g h Iv e r o d i b i e  u n l e s s
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p i— o p e r l y t r u - r i t e s l  in t l  m a n a g e d ,  I i i  i i i  l u - S t  of t h e  s i ib t ’ u ’ ’~ I on , mos t of ’
t hs l and  stib j es - i  i i i  f b osh i ng  i s p s-ui I e l  f r - omit - s u s - i - I  a r i d  ri II i - t i  s-s t o r t
be sod — I u i t ’ i i rig 5’

C o n s i u i e r : i b  is ’ l a n d  irs  l o s t  t h r o u g h  ~t i’ - s i i s i l i s i t i l -  e r o s i o n  in h ii t f u
t h e  c o i s t i l  a r eas  ansi  i n t e r i o r  l u s i s i n s  . Damage is u s u a l  Iv most
p rs-s’ a lent il ong t h e  cs i f t  or  p ro t  i o u r s  of this’ st reams , b u t  t h e  p rob Ic-nt
a l s o  c x  i st s  ri lon g t h e  l i  r ec  r , s l o w e r  p r o t  i o n s  , Br ink  p r o t e c t  i ott by
rock  ri  p s — u p inch  he  vs ’ge t  si t  r o l l  r ind  S - s ’ t l i i i \ ’ si I ol p rue s -  1 h i  vs , sI r i f t  , si n i l
b r u s h  i s  n e e s i e d .  There  is  p a r t i c u l a r  need t o  e v a l u s i t i - st ri-sin’ ch v o l
ch a r a c t e r i s t  cr ’s cars-  f u l  lv  i n  o rder  t o  re commend  r o s e  you i r r e is - s i ss ’ s
that w i  11 p r s - v cn t  f u r t h e r  i c t g r i\ ’ a t  i o n  of b r i nk  s-ros ion  . C h a n n c  1
en l s i  r p u - n s i ’ t t t  and c l e a r a n s - s- i s  sont e- t i mes r equ i  red to  acc- o n u t r i u s s i a t i -  h i g h
f~lows . St ream channe  I w u rk I s i i su a  l i v  mi s- - s t h on e  f I ci r i I w h e n  a
comp l e te  u n i t  of channe l  i s  i m p r o v e d  i n  a s i  o g l e  coor ~! i nr i t c d  j s r u s j s - c t
r a t h e r  th r in i  Dv p i e c e m e s c i  w o r k  Dv i n s l i v i s lu a l  I an s l own s ’rs

F l o o d i n g

ih e rs- are almost 223 ,000 acres of crop lansi suh i s’~~t I i i  f r e i h t l s ’n
f l o o d i n g .  Of t h i s , 168 , 00( 1 ac res are in  the c o a s t a l  s i r s - r i  an si i t s~
r e m a i n i n g  55 , 00 0 s is - r s- s s i r - c- in t he  Rogue , t lmpqua  , ans i  Ch e h s i l  i s  ‘i’ s i l  i s - - s
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Sonic’ s- u i- I  bi as ‘ s - c - l i  s i p i t i ’  i ’ i t  f l o o d  u ’ u i n t  r u i l  i~~O t ’~ t i c  r’ uuui ~i hi l o s  :i
Su~ i I ansI  ‘m~: c I s r Ciu t  s t  i -va t  ion 1) 1 S t  i i  c t -~ - 1 711 ) It- -I 20 ‘sho w- s t i r e  s i s ’ s - u u n t  —

p h ‘ - u r n  - t i t  s t h r o u g h I

FaD Ic -I ~t) — i - I  ups! P r u t  ( ‘  s~ t 1 ( 111 ~ I c - 51St  l i _ I _ S  \ pp l i e d  on
Ct - u p  I r i nd  ‘i t - - s i c , —d i i i  r ’ - r  t o n  10 , l t ) ( i ( i

P r a c t i c e  U n i t s  Ore~ on W a s h i n g t o n  I o t a !

St rs- ,inu Channel Improvements ~l i  i c s  222 S9 311
~ t r s - a m h t a i i k  P r o t e c t  i o n  ~‘1i les 102 20 122
St re sin C h a n n e l  St a b i I i s r a t i o n  ~1i l e s  4 1 r .  4
I c i k e s  and Levi -e s ~d i  los 72 -12 114

Sout -ce ’ : S o i l  C on s er s - s i t  i o n  S c - r v i cs I ls i t a .

i h e r s’ s i t u -  I W i u  m a i n  sou rs- i’s of f l o o d -~ s i t e r s  i n  t h i s  b a s i n :
he i- rip id rti im of ’f I ron rn i n  ansi snow , ansi t i cIa 1 a c t  i O n  of t h e  rice an.

I- I o c c d c  s i r s  t nos t  I i k e  l v  t o  o c c u r ’  sh i n  r u g  N u i s ’ s ’ t u l u c r  t o  ‘- l s c r s l i  i n  t h i s -  h e s i v v
p i t -  p i t s i t  i on pe’ r - i  oil , b u t  m ae’ occu i- si c c - s i r  lv as 5i - 1 u t  i -nb c’ r or as I s i t
as \ l , co - b - n i r h o s’ u> t t t  m uon s r a i n f a l l  d un  r ig t h i s  p s - r i  od s a t t i r r i t s ’ s  t h e
c ot  I rind s’ s i u l - ’ s s - s  h e r r v s -  r i r n i o f f  f ron t  t l u ’ ’  s t e e p , up p e r  p o r t  i o ns  of t h e
w r i t  i - r sh t ’ sis

t i S 1 7 1  - I ’ l l  j ( I I  , caus ed  Dv ocean t i cia 1 ‘s a t  - r-; h o l d i n g  up st r e a m —
I low , i s  s-Patt on a l o n g  t l t u ’  l o w e r  r s i t- I - - - of t I c -  coast  c i  w a t e r c h s - s b s
~Dc’ -s t s l a m n r p e  os- d r  rs wbi s ’ n ab n o r m a l  b y i i i  p h t i ih s- s ant i  ss’ s’s- i s -  w i  n ts ’ r
s t o r r r u r s  c o i n c u d s ’ . D i  i c ’ s  and t i~ k - g s t t c s  lOiS’ s- l i e -n i n s t a l l e d  t o  p r o t e c t
m ar ie  areas , D i r t  some of ’ th e s c- st r irs - t r i r u ’ s  sire in a s i e c i c i a t e  or i n  nes ’cb
of r e p a i r .  5 l s m t t v  t h u s - I ’ S t i c - s i S  s i l t ’ c -nt i t ’ - l v  w i t h t u c u t  such  p r o t e s t  j u l 1 1  -

Ag, n i  c u  i t  u l r ; i  I d a m a g - s  , cons j St I i S  t i ~ tom v i  l v  of c r u t ( u  and
p r i p - I ’  t v  b e s s - s  , si c-c o u n t  f o r  much of t h u  t o t  m l  s ’v si l t r s r t e i l  I ’ loosl
damage . h O c - s i t i s e  o t  s e r i o u s  d r s i i t i s rge  p r i u l  I s m s  and f n i - u ( si , , - t I t  f l o o d i n g ,
t i t a n s  acre’s of l a n d  h s i v t -  n e v e r  h u t - h  s l ev s ’ lop s ’d  fo r ci - oj i i a i u l . .\ few
f loods  re ach l a n d  t h a t  l I s t s  been l e f t  l~arc a f t  s - v  t’ i i~ s’ t o p ’s  or hsm ’ :
and pa s t o r - u- I sinsi t l i - i t  is b e i n g  r u - s e e d e d .  Scsi i m en t  ant i d e b r i  s damage

i d de , d r a i n  d i t c h e s , ‘st r eam beds , Sins 1 h a r b o r s , i o t a l  ave rage
a n n u s i l  f l o o d  damage ’ s a r c ’  s ’ st im a t e t i  i n  A p p e t t u i i  x V i i  , F lood  ( op t  ni ~ l

o he r e - s i r  l v $ l b  .3 m i l l i o n .

Fores t l and

b -o r u -sts s- i ces- i- 13 .8 mi 1 lion si s’rc-4 ic r abou t  02 p s’rs- s’n t of thst ’
t o t i l  l a n d  r i - c - s m  i n  the s u b r eg i o n . \ u u c u u t  51 p t - r e - t n t  i s  in  o u b l i c
u u w - t t c - r s h i p and (8 p e r c e n t  is  p r i \ ’ s i t e ’ . (I t ’ t h i s , 03 s - y o u - I t t  is
con ’s ids ’ re d connors - i  m l  f u u r c - ’-s t b a n d  p c r s c ’ n t  nio nc cc m ni e ’ r c i s i l
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t ic ’ e’uu h uc c uu,- rs - l  ii ni l - c- si e’u t  b’ c - t u t  Iv S t ip~io l ’t  -‘ f e c - I  l i i i )  l i i  h h i t i i r
i ’o r i i 1 I - - i  i l  t i t e r s -is u t  sib Ic’ t imlw-r (‘S p c r i - n t  on ui ) I i s  I r ins i l
3~ lie ’ t’c t c t  on pr- i ‘, ci - - - I ’h c-  s t i t i  1 - - g i  c c l i  r a n k s  I u n ’s I i n  I I i  l- c~~’ i oil
in viii mim e u I t i nbc r ha rev -s ted . s m ’ i ’ c ’ l - s i p  i r i g  2 D i I I i ‘ti c Ii psi rd h ’ s-C
annual Iv - N c -ir k ’ (~ - 1 1)1 11 on ~ c i s i r d  P c - c t we ’ r c ’  ii i n  it i ( i I - l b  i s

i c r  ru r shies t lie r a w r u n t  u - r I s 1 t o t  t } 1 i  sub h i  - g ion s r t i si ~ or i ph i’ t rv
s i c  c i  t i l t  t i ng  I u t  53 per - u s  t u t  i t s s ’ sit uu i I i i  t tiring c - s l i t s  l i e  f l u  t i

S i n c e  most c c l  t i l t ’ sub r eg i o n  i s  t ’ u , r’ c - e t -d , the r’ s i j u u i  i t e ’  u - I
t h e  r u n o f f , 0 3 pi - t ~cen t  . on p i n s i t e s  h e r e . Ths- t u t : i l  urban popula-
ti on is c l c - p c - r t d c, ’n t  , t i n  t h c -  mos t r s i x - t  , on t v - -c ‘sats -r --,hc- ub s f o r
t h u - i r d u c n u , - ’- s t i c - i.i si t i - r - . l r r i s ’ , u I on d s ’ pl e t  i ons , ni mo ti nt i t ug t i  over
3 (111 ,0(10 s I s ’iS’ — t u ’ C t  a n n u a l  is - , are prositice”d nin iinl v on these same
n m  s i  ‘— -

The ’ t i n - s t  l an d s  s i r e  g - n e r - n i l I s ’ i n  ni good consi i t ion rind l i e s
l ots c ie- ’ e - r s r l  I sc - sli  t ” en t  v i  ~~l c J e  , S i t  , D es-n u r s e  t h e  - s l r l u  s ’ s i i  on is ‘b
c c , t r rs ’ ’ i l  t r u e s t  r i f  t h e  st  r l ’ s i r n f l c ) c ,  , it is si l -; o t h c ’ ~ c u u m r s - - of r -us ’ h of
t ) - ~ - - stru - am ’S sediment load s . ib is is largel y due t o  g l a c i a l
s l u t  i v  i t s ’  iii the ’ h s i r r - n  s insi  a lvi ne sc r e n i~ , h i -  si ~~v Wi n t  u - u  runoff , ansi
t hii- 1: urs c -s t I i t ~ b u c - r  b i : i t - ’ ’ i s t  p ruig r sm m i n  f b i ’  r e g i o n . \h i co i t  cl p er c c ’ n t
i f  tim ‘ ‘ s i b  ‘ r c ’~’ I on -s e l i  ni t -n t  y ii’ Id cc 111Sf - — f r o m  t lie-s i ’ s i r  - - i - - , an ,m s-c t- sc i’s-

o f  - 0  i~~t 2 , 21 )11 sic ru- I ’ -e t per v u  - cr (t aD Ic 13 (1

I i D l e  -131 ) — P r ’ s - i t t  ‘- esh i rnett t ‘i h - I d , h u t s - c-st i , s rns i ~u ih t~ -~~i sin 1))

Sedimen t Annual S e d i m e n t  Yie ld
Yield As re’s ~~~re- fcet l’otal

Ca t eg~~~ ( 1 ,000) Percent Per Sguare ~1i 1e Acre - feet Percent

~ c r ’~ low l~~2~i-l.7 9 0.02 - 0.1 40 2
Lo~ 11 ,328.8 82 0.1 - 0.2 1 ,770 81
Medium 1 ,205 .1 9 0 .2 - 0 .5 377 17
Hi gh -- -- (1.5 - 1.5 - - - -

~
‘ery hig h - -  - - 1 .5 - 4 .0 -- - -

Total 13 ,828 .6 100 2 ,187 100

Sour ce: Derived from f i g u r e s  ~ i and (c2.

A lm ost 82 p er c e-n t  oh  ( D c -  t o r i - - s t  l a n d  i s  i n I 1 i i ’ low s-it-I d
s’ s i t egorv . Ne- d j ‘- c - t O I t-~~t- I l i -C s i r s - s i c  r s- s l i  I ts p i i n c  ipal lv t t ’ u i t ’ S
n a t u r a l  or it i -OIO P IC c ’ r c , - , i o n . I ’ bt u - sedi u r ic-lit h ind i n  f l i t - t O - i ’  s mn s ’sis
has  Icc’ s -t i I n e r t -si- s - - el t h r o u g h l a n d  l i s t ’  act  v i i  t v .  t~h I it’ some w’rite ’r—

~5 h t 5 ’ u )  reh nih i b i t  sit i c c i i  ‘s i u n i  h a s  S t  art i - 0  t 0 m p r ov s -  w r i t e r  cp i s i l i t  t’rorn
p na’s - i u i l i - ~ ly damagesi sl t’e-s i r- , s’mp h sic is hi sis been c i i i  p r e v e n t i n g  a f u r t he r
r , - i b t ~ u ’t i on  i n  - ei Stin g w’ sitcr i h ti r ili t o I n r c  t h e  c t i m ’ l c - f l t  use i r o n i c .
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issi t i n e l u i  ‘2 I r c t t s-c t i on

i n  Ii I s sub r u g  i on , i t  i s  si  i s i s  I t - p -t i - r i  1 c i  ‘ s i t i s’ s t o Psi i’s - st
I i i - t i l i lht’ r ’ irs s r l s ’ n i r s - i r t  blocks or units. ‘t hi s’ o r i O l e  s v s t t - u ’  i s  i i - ~ed
t b i u i i i n ~~i s ’ s~ t - I im hi- r ic ’s i i  I c - t i  r i c e s - s i - si f r u i t  sn - n i l  1 , - u i t t i n p a r - i r i s  w i t h
r c c l i i  l e  s- si i- sie -r s  , op e -r s i t i rig I r u ’ - I i xi ii point s si long l u  u s c d s  . Sni I s’ si gi .-
Sins1 t i m  inn i rig p r - i c d i l s - t  -‘s s i t ~i -  I oggs- sl liv crib is’ se’ - - teas or t t a c t  c i t - -s

i t - i s l i d i n g  on s t t - s ’ p t t s - - ~ of’ t u , - r t ’ n i i r m . In nil I cases , u - r ’ s t c,’ tc ~- i v e  l u i g g i n
v s - c d  cy s t  u - c -  s i n c ’ reqti i rs ’sl

Foi-s’st r u s m t l si c , c t-c sit ’ s’ ni ls’nt to this- nc-s- il iou- c i i i ’ s -  ~ t i i  t a l c  Is-
d’ t~ U Of t  t n t  t c i  I c f c~ much if I i i -  - o si st a I s i n s - i w i t  h e i r  t d i  S t  I t Ot n g  t 0 -
soi 1 or s I s s s ~ lop i n g  c- S t s_ fl ’s is’ s’ road n et  i s i i r ~ s . I’h is is p sir l I s’ h i  I n  r l v

t ’Cie’ in si t s- is w i th S t  s_ s-p s 1 Opt s r i n d  ‘ s c i  i 1 consi  i t  i 0155 t h a t  p r’s’c I lids-
roa5l  co n stru ct i on .  I w o  sy s t e m s  h i o l s l  p n - i t r i  sc .  5 t i -  , h a l  l oon l ogg in g,
is a e l s - t h o d  whss - t- - l t s  si heb ium —fi I led D a b  l o t u s -  sunports this- s nOt ls’
S\s~-t cm , k ee p i n g  logs free of t h s  g r o u n d .  F -s i l i c o n  logg i n g  i s  i n  tO -
s- xp s- ris : s- t i tsi l s t s c p c -  of op crsit ion ni nth br i s i v t~ ruce ’ u- to he v s - t  st i co s -c sft il
‘ u s - t h e n  sy s t e m , b r c o w h t  sis t he  sky 1 i n c  c r a p s - , u S e- a  g r a s  i t  s ’ -p cw’ s’ r’s-sI
l s - - 5 p l ng sc u l u i t t s h c u s ’ n t  t i c  kec s -j u logs  I r s - u -  of ~he grtiutoi . It is h s ’ i n g
used w i t h  vsirs- in g succes s, Both 5 v ’ : f e l c n s  sire’ s t i l l  in t i e -
s - x ! u s ’ r l s ” u - t u t n r l st r i g e  , a l t h o u g h th s si- i line —s s’ -~tem ha ’s been t i s-ii
c u i e c e - s s f u l lv in  s s - v s - r s i l  s i n s -S i c -

I .eI~4

_ _ _ _  

-

i’ ’  u , ‘ i t ’ ‘u i  i, ic,, f ,  — lii i t  r~- — - i I s ‘ ‘‘5 -
- ‘, - ‘~,-  ‘ ‘‘ ‘ ‘ - ‘ - - I

2 ,‘ , - ‘ - — , c—c I. ’ I i  . r r,-—, - - f r  — a ‘ , - , - ‘ , i ’ ’ - ’ , r  , ‘ .-‘ I - - , -f - 
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I i i  S u i t - - s t I - re ’st  I s i n i t i c , t b ’ stsO u t ’ t~~’si~ 1’-~ s t i l t 1  f i n - l i n e ’ s  in the
h n i r s c - s t e d  a r - c a r s n i t -  c r - i u s s — i l r - sr i t i e ’ ib t,ø s - u i  - i - i _ i f s  i o n .  Some of t h e
more c r i t  i c s i b n r c - a s  sire also se’edyd to gr a ss . i his ces - u i i n p l i s t s
t he  c om b i n e d  e l  I 1 t of s s i h i i l i z i n g  s l i s t t r r b e d  s o i l  and f t r r n i s h i n i - ’
add i t i ona I b I’ i u i s  - - I - for’ w l iii l i t  -

\ s ’ ,u t’ l v s i l l  t c - r c ’ o o r ’ s i r \  t ’ u u s c c i S  a m s -  sil - i t i cr n ss—ul r a ined to p r e se n t
guI lv  ru g and r - t a r u l  r t i t t o f f ,  i t i l  1 l og s  sui d -~ u s- r d eb r i s  m u s t  he
ru -m u ’ s  i- ti fr c’u u e  major watcrcour ss-i-. and st ca - ru draws . ‘I’h is preven t c
suh s t ’ u 1 u c - n i t  s- re- - 1 1)11 w h i c h can  damage  c l o w n s t  i- -a m f i s h  h a b i t a t  and
othe r imp rovettien t S

‘-l i t - s t r ’ i a s  0 — 1  i n c  l ic g bai t 1 1- u c s i i i - ’ s  sirs ’ g r a v e  I s c i n f s i c c d  r i nd  Dccv i -
per ri s m n i e l i t  c u l s ’ u - r t s  - in  man  c a ses , p s i r t  i c u l s i n l v  si t  t h e  c r t s ~ s in g
p o i n t S  on ann i s i ro m ous  f i s h  s t r e a m s , t - - s ca v s i t c  2 niats-rial j s  e n d —
h a u l e d  and deposi ted ni w s i v f rom t i i c  w r i t e r  areas , The s e e d i n g  of
exj i o s e sl  s l i t  brink ansi ii 11 s l nps ’ s  is nil so useil t p re- s’ s’n t movement
of sedi m e n t from hnir e slopes .

R e f o re st u t  i on  measu r e s i n c l u d e  bo th planting and aerial
seed ing . A s i v n i n c e  reproduction is p nuOc s-ted from both b u r n i n g  and
l o g g i n g  activit y by on-the-ground administrat i ot’r . Harvest
a c t i v i t i e s  and p rot c cti s— c work s are summarized in table 431.

Table  431 - Average  A n n u a l  T i m b e r  Harves t  A c t i v i t y , Sub reg ion  10

Uni t  Public Private Total

Ha rvest  A rea Ac r es 6 2 ,500 111 ,000 17 3 , 500

Area Re fo res ted  -~--“ Acres 50,000 66,600 116 ,600
Slas h Di sp osal A rea 2/ Acre s 31 ,500 22 ,200 53 , 700
Dis turbed  Area Treated — Acres 3,100 -- 3,100

Harves t Road Req~uired M i l e s  435 775 1 , 210

Harvest Road Treated Miles 240 75 315

1/ Includes pla nting , seedin g and site preparat ion . Balance ade-
quately stocked or requires no regenerat ion work .

2/ Includes seeding , mulchin g , deb ris removal , and cross-draining
skidroad s and loggi ng are as.

3/ Cut and fill stabilizat ion only.

Watershed Rehah i litation

Seventeen p e n c u ’n t  cu P the ss- u l i m e n t  produced from fores t  land
in the s u b r e g i o n  comes from the 9 percent  i n  t he  m e d i u m - y i e l d
condition (table 430). It is in these areas that timber ni cti s -iti e s
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i l l  t l i i -  p s i 5  t i s i s  i s i d s ls ’d s e d i m e n t  t o  t h i s -  n i s i t i r r a l  h s i s e  1 oaei , c r e a t i n g
I u u c s i l  c r c s i o nl - t H u  i c e ’s  - ~t u c c t  of i t  ic ’ s  f r om w n i t u n tra c t - m s - s I t  down
ab ni n slons’ si t i c , i e i  , s i c r ’ us -- s o l d  D c i i  u s  r in d  logge d -s- if at - s- - c s  , r i n d  f n i t u e
st rs’-’ i t c s ic ,mi t i - et ic t i n i g .  ‘lhe se s i n s -  ! l l s i c u - c  w h e n -  g r i s t  i c s i t e r s i t s ’ u i  p r s s t c c —

i on r r w ’ s m s i  i t ’ s-s we Is- l i m i t s - si . I t is on t i  - se  s i r s - s i c  , c i , f r t  i cni m u - b  i n
p ith 1 i c  u c w ’ r t u - r c i s i p ,  t h a t  re-habib i tat ion s t u n k  i s  h e m p s ics ’ o mp l i s h s - d
si c m i s t  si -- s f un d s  pe i- m i t  ( t a b l e  -132 I

Table  -i - ;2 - Avera ge  A n n u a l  A c c o m p l i s h m e n t , W a t er s h e d
R e h a b i l i t a t i o n  P r a c t i ce s  on P u b l i c  I orest Land , Subreg ion  10

N a t i o n a l  I n d i a n  S t a te
P r a c t i c e -  U n i t  Forest 

~/ 
ti, ’~ Lands Lands

Sheet L ros ion  C o n t r o l  Ac .  350 350 -- 5
G u l l ’,- S t a b i l i z a t i o n  M i .  12 - - —  -- — —

Stream C lea r ance  E, M i .  30 25 2 11

~t a b i l i z a t  ion
E x i s t i n g  Road ~ T r a i l  M i .  35 15 2 10

R e h a b i l i t a t i o n  7
R e s e r v o i r  P r o t e c t i o n  Ac .  --  - - - -  - -

1/ Ave rags- cc f ’ per  i osl 196-1 — ( u f i

2/ I n c  lode’ s a l in i n d one t l  roads
Sour- s- c - s  i ) s i t n i  fu rn i shed b y s i g c - n t c s  as Ii sts’u h.
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~les t ot  the m a j  c r  i ndsrst ri a l  tree - fnirni owners do a good to
e x ce l  le n t job of product  ion management  on the i r fo re - s t  1 n inds  . This
type  of m a n n ig s- t l a -n t  n u f f o r s i s  good w r i t - r s h e d  p t - u t  s - c t  ion  on most  of
t h e  i r op er r i t  in g  sire - as  . These companies ‘ u t hi ~~ect  ives  are product  ion
on e n t e d  , h ow ev i -  r r ind i t i s  di  f f i  cii I t  t o  eva l i r a t e  the  b e n e f i t s  in
t e r m s  of r e hn ub  i I i  t a t  ion i f f i - c t  i \ e n s - s s  . Work on t he  s m a l l  p r i  v a t s -
h o l d i n gs has  been dc,n e m o s t l y  i n  c o n n e c t i o n  w i t h  t he  I ) epa r tm s-n t  of
-\gr i c u l t u r e ’ s —\ g r : c u l t u r r i l Conc ’- - r v s i t  i on  Program . l ie-re , as in o t h e r
sub reg ions , t h i s  program has had some wa t e r shed  r e h a b i l i t a t i o n
b e n e f i t  a l t h o u g h  the  work is n c r n n a l l y  unde r t aken  for other purposes .

Wate r  Y i e l d  Improvement

Some b e n e f i c i a l  i n c r i - n i se  of st r e n im f l o w  is o h t i i n e d  th r o u g h
t h e  n o r m a l  t i m b e r  ha rves t  p r o g r a m  when the  ~ 1d-g rowth t i m b e r  is
b e i n g  removed .  Some a l so  r e - s u i t s  f rom t i m b e r  s t a n d  c u l t u r a l
p r a c t i c e s  such  as t h i n n i n g s  and r e - l e a s e .  These b e n e f i t s  are m i n o r ,
however , and r u n t -  not  p l a n n e d  to  m o d i f y  w a t e r  y i e l d s  or the t i m i n g
of downs tream f l ow S ,  No sp ecific writer y ield improvement programs
arc cur ren t  Ic under ’s~n iv .

~~ n c l s i n i d

The’ l69 ,0~ ) acres of r ange lan s i  in  Sub reg ion  10 cons is t  m a i n l y
of s m a l l  p a r c el s  c u t  g ras s or brush land  i n t e r m i n g led w i t h  v a l l e y
b o t t o m  crci p land ar~ h i g h e r  e ’ l s -~~n i t i o n  fores t  l a n d .  T w o - t h i r d s  of this
lan d , or 106,800 acres , are in p u b l i c  o w n e r s h i p  ( i n c l u d i n g  94 , 800
acres of Federa l  l and ) , loca ted  1~r i m a r i  lv  in  the  sou the rn  pa r t  of the
sub reg ion . In a d d i t i o n  to wi l u h l i f e  tise - , i t  p n i u v i d e s  cc ip p l e r u e n t  al
l i v e s t o c k  ic-ed r e q i r i  r e m c n t s  to round out the h o l d i n g s  of f a r m  ansi
ranch operators  for  b e t t e r  ba l ances i  a g r i c u l t u r a l  e n t e r p r i s e s .

Range  m m d  u sc ’ has an i n f l u e n c e  on a d j a c e n t  and d o w n s t  ream
c r o p l an d  and u r b a n  uses bo th  i n  t e r m s  of w a t e r  y i e l d s  r ind  o f f l o s -~l
and d e b r i s  damage . In  c o a s t s i l  s ire n s , h e a v y  p r c -c i p i  t a t i  on and
r e l a t i v e l y h i g ii r u n o f f  i n  the w i n t e r  rind sp r i n g  r e s u l t  i n  e r o s i o n
of some range areas when the cover has been d i s t u r b e d  or overgnni :ed .
In the Rogue and Iinn pqua bas ,in ~~, a heavy snowpsuck followed b y toi’ren-
tia l rains occasionall y causes high runoff ruid excessive streamf low s .
Rangeland and downstream areas have erosion damage due mostl y to
flooding. Around the Bear (reek and ( rn int s Pass areas, sheet n~id ni l
eros i on occurs on unprotected range soils. Al thoug h watershed
conditi ons have been improved in recent years , more than half of
the  range was s t i l l  iioor c o n d i t i o n  in  1966 w i t h  d e f i c i e n t  v e g e t a t i v e
cover and i n s u f f i c i e n t  w r i t e r  h o l d i n g  c s c r u a c i t v  (present  range l and
condition is shown on table -133). The tot al annual sediment yield
from r an g e l a n d  i s  37 acre - feet ( t a b l e  43-1 ) with two-thirds of the
land  p r o d u c i n g  an average iii 0.15 acrs- -fce- t per square  mu le .
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M easures  r ind  P n s u s - t  i s -es for  l~n u t c - r s h e d  f ’ t - c i t - s ’ t i o n

l a b  I c -  -135 shows ;ie ’ s - oni p l I s l i m e ’n t s  in r r u n g e  rind s s i t e n s h e c l
p r o t  c - ~ I i o n  u i , !  i mj i r o v t - r t w - n t  t l u  rnu t t h 1965 - i c u ~~i I im p n ( iV ( ’n i e n t  :r r t d
c i i i I st  i i i  i I i _ i . i  l u ll t ‘nust i c i  we n- i- si p r r I i i - )  o t t  s u b o c i t  - ‘~ , 3W) sic n— i -- ‘ -

range land . \nc c -- i i mnated 3’ ,U)K) i ’  u i - s  wi -r e - t ’ c ’ c r ’ g t ’ t  s i t  -d p n i t c s s r i i  i y b
g n - 5ts ~ se’e-el r n i g ,  w i t h ~b out  51) ~t - ~~

- ‘ n t  u t  this i -f f u ’rt for tupu ’ cu cs-J
wn ut cr - ;h s ’d  s’ f t t i u ! I  t i o n s  - On 58 ,00)) a c r e s , I r v i ’ s t o c k  g r a : i n p  wa S
slu i jersted to th i s- gi-ni: r rig cap suc i tv of the l and  to rich i eve s nc t t ic- r
g r n u : r n g  use throug h be tter livestock distribution , C t i n s tt uc , ’t i on
( c i  about  400 m l les of cont rol f t - n c  cs-s  and deve I oprn s ri t of 3S(c w i t  t - r
f o c i  l i t i e s  l u - n  l i v e - s t o c k  and  game h e l p e d  t i  make t h i s  a dj u s t m e n t
for u nicreni ses l vegetat ice - cove r and improved c., s i t  c r  h o l d i n g  cs - g a i_ i  i t v

of some r u n - i- is , an d ; u i d e c l  i n  r ed i ict  ion of eros i on - The de ’~c l t p s - ’~c - t n t
of’ 10(1 ponds and smni 11 rs- cc- n-v u I ns and about  90 i - h ’  - u dams he I
conse’ n-ye w i m iter and s-ar lv se- n us c c n u runoff fun suh s t .- - ) c w -n  t I i  ‘, ( ‘ S tO I
r ind w i l d l i f e ’  use  and p r o v i d e d  f l ood  and d e b r i s  c o n t r o l  in pc - r i--’!’ -

of e x c e s s i v e -  r u n o f f  and s t rs- a r n f b ow .

- - 4 
~ ‘ I and c, , , - , , , , . , u , , f  i n ,,  I - - r ‘ , c - - , -- - 4 ‘ ‘ ‘ a n

l i d , , - - ,  ‘i,,n ,~ ‘ . ‘ - f a r  - c r  
- . 

a T ’ . I ’~~- . ~. ‘ ‘ ‘ ‘‘  ‘ a 
— 

‘ ‘ ‘ ‘ “ -
—- - I ,, ‘ i , , , i~r , c - - - ‘ i - 

I i ’ ~i ’ ,  - - -r - - ’ ’ , ‘ n i t  i . , - u i - _’ , t ,  - .
r at  , ‘ ‘ , . , - , , - s i , , - , c  , S r ,-u c. , -“ i , ‘ ‘i_s 

ii ,,-’ - I ’ ’  5 ’ . 4 ’  : a  8 1  -

I i _ c , - , :, i c - j  I i , ’, -

# a T ,  r - i ’ r e . . J  - C4 r S SI ”  :,tr -
1 ,- i c — — . f f i i  1 , ,  4,15 — —

~~rer ,h ~~i U, “ c - T i -U I nIl - 
-

- 
‘ - _  I - T i  , I —- c , 4c ’ ‘I , ii - Cl u l) I --- a -u , -

W i-du ’ ,  - ‘ , 4, r ,- - ii , $ i I - ‘ ‘ s - 4, ’ , -
a s . - - ’. . ,, tSr t n  - - , . , I , t , , -  \ - di,, c i ff  S I !

4 , r i - - u ’  I r i s  ‘ i r u  I , , , ’
I-i’,.i; r, — ma I I - 4 — . , ! —  , , , Th t ,  , - - -  , ‘ - -

- I , ,  . _,
~~‘ i l - i , c I ,  i - i . _ ’ i -, __ ,a, f - ‘ - - _  ‘ -

- u .  T a - - I ”  . 1 I ’ -  . -
— 

- i t , .  - - ci r r I S c  -ii’ i in ’s Pull, ,,r - r ! - ’  - — .g~ - - c - a. - I - c c - - - ; ’  a,I~ 
— — —

—i _ - i  ‘-- - - i i -  I , -  . l . l _ ~~I T b , , ,_ -  ~~ t -  r i i i ’ ’ ’ . i ’~ ~~, c , - h , J - ,r ; - — i t - ‘ 
. r c  , , r ~i c -, , -4% — -~ 

_ -i ~~~~~~ , , . c . . ~~~- c ’  -
i r  m i r e  r j , . .  • , - - r , i r -  ui I l i u n o , 2, ’ . r , — , q - - t r - s

I; I n, I ,~i . —  I ,  D r. ,  a - - i i i ,  , , ,.,,nr , a n d  ‘ . , , U - . L -

‘ 1 1  h o t ’  Land

()the’ r 1 ; i n c u b  cove rc nrho u t  4 7 2  ,200 ac rs- s , wh I ch i 6
~~~ 1~

- n - - n t
c i  the land a r t - s i  - The n u c r e n u g e c  of o t h e r  land c n u t e g c u r i  s’s s i r s -  shown

i n t a b l e  531, ,

Barren land , composed most lv of ) ‘ i - i c h e - ’. and sa n d d i n es , u s
t he isu n-g e ’s t segment  u t  other I r ind s  - Beach eros ion  sind c c l  i ye dune ’s
are t h e  most - ‘s e r ious  p rob l em i - f  other lands along the c u f c’ t ta l arc- us.
(oti s i de rn u b  le work f is u - , he-en clone on dune ’ st  ui ’ i Ii zat ion I c y  landowners
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I~u i- I - ’ I ‘~ (- — O t h n ~ r i s - t i , , I A r e .~’; . ~- o - r ’ -  1~~oni 10

~~~‘ s~~j~~~ i~ -~ hnn gton Total Percent 
1000 n i L r e s  

Smal l  i s n i t e r  60. 7 tJ, 67.3 14
Roads and R a i l n u - , u d s  1 3. !  2 0 . i  ( - ~I .0 14
Earm steads , U i - h n i : s , I n d u s  7 8 . 7  15.6  l~~ I .3 26

trial and M1 scel l a t I : f ) i I S

Barren Land 110. -I lU) , 2 216.6 46
Tota l  2 U 2 . , i 17U . 3 4 7 2 . 2  100

Source : Apps - c i u l , I s c n i cl ;f fl u ! ‘- ‘ 5 ne ro 1 00501 r ces

c m i  ts of ;icvs’.rnnnent r ind la n d ‘ u n - u i : -  mont s i i -nc i es t h u  rough the
l ocal Soi l  sil u sh Icsr i c’.r Cnnt scrv ;iti on Di s t  n - i  c t  s - o n e  of thic ’ many
active groups li sts fcy fl i S ’  - - s i - n ;  I s  I - -i Fi t .inc ~u i i 1 rind l ’ s, 1 - . -

Conse n v a t  i on District . ‘1 hc ma t  ‘-ri nil below is an e s - - - i - u t  from the
Ihjs trj ct ’s Pdhu- , \ lu n f i  i i  Repor t

i n n l 9~~5 , t h -  3 , 000 0,_s i’s- s of snind ulsrn s -s in  t h e  n i o r t h w e s t
corner n- n t  i 1 s t! ui~~ C o u n t y  1~t.’r-:- on the i lu ov i- — — c - c - ’r in g
f u n - t i  Ic p ‘stun s - , f i l l i n g  i n  l , i k u’i’s , c ; o ’ s i - r i n g  Icr rs-sts , and
h i n d e r i t m y n s c \ ’ i g n i t i o n  n - i nc t h e  t o l i i : ) u i  i i  River - ,

flu ~i n - s t  r~rtr k w a s  s t u n t ,  1 i t ~ is,-;: b~- t h ~ - Cr \ 1  1 can
Conc e r\’ s i t  on C i-u ps , ansi  c a n t  t n u u c - - i  by  uc  t~si i ’ ii -li i On

‘ u r n ’ - - Soj  I nct !s! ‘ s a t  s - i  l o o s e- s , i n-in h! i ~~1 r u - i  . s t - s u c h —
grass plant ing ‘‘sos stor~ cd si-s t I .  fir- U t - , s d  ni -s t
S l i t  s’e’~ - f ul  t s ;c . t f to d  of ct  i l l  i n p _ i the  sh l i f r  i i i~ s a n d .
I’wt-n t - - tim — c-c mi Ic _ s of’ p ick t hi’’sc. s- ”s ‘set- c i-ui U to
l u - n - u s  a ‘ - r u t s - c t  i v c  r i s i y i _’ so iii , ’ . Iie’nic h gr nt sssc c could
s :’ - I .- i  t t - t  l e t  s t i r  I

‘‘ 1mm t i - - l e s s  eros i ve sur s ’ a ~- , fl n i l I vs’ n - s i ’ s  sc- s ansI l e g u u r ~ -s
were ’ li d in the’ i u - -nt ~_ ihu gr - u~ mnm k in good I - -c ci l u - n -
w i l d l i f e , 50-  ‘ n t ’  s - i s i u h i g r n n s s  is t I o t i l i s I i s r t m i ’ l C  I ; -  l i v e - t i , I. .

ii
~fI~e f l i s I t  S t i ’ l  ‘sO t ’S t ! I i  uSC of u - i ’) ( iu i \ ’ p l n i u c t o t  , p i n e  b e i n g

the  !“ i-cs t sui  ted . Spe’c icc from s i l l  uv c - r the ’ w o r l d  were
t ni c-d . The l oca l  . i u - u r e  p i vie proved to he t h e ’ h ue- u t
all— around me t h i s ?  ‘ s i c  used .

‘ S c i - ’  ch i t i u c i c u ’ : and - ‘sh ot --’  p inr i- - ‘se-rye- i - u -  - t ~~fl s i t J i ~l o i - t i f lg
rule s a u ud c- c - n - . - p l n m ; t t -d t o  pt - c i v i d e ’  sr 1 - i- s t in g - u ’s _ f-n after

I i ’ -  s and  ‘s- si ’s h a l t e d  by b ea s - l i g i ’ ’ i - -s  p ( s u i t  tu g . In tn ~c- c - and

~b-ti’iib p 1 ati t i rigs , sun -c i v s c  I W i ’ . c c -  n -v h i gh ansI g rowt ii exce (lent

r ’ ’ -r i i s - c e S S  i . h i e v e d  w i t h  t h e -  W nu irs ’nt onm ( t u n e s  has i l l  ract e ’d
nut t e n t  ion t n - u s - u  coun t ui  cc II I mcv , - r this - u - u - n ’ I d .  \ ‘j  s i t  u r n
come ‘ i i  “, t i i c h v  t h u ’  s y s t c - i s  t I l t  W s ’t ’t ’ . ari d s u n ’’- , b e i n g  used .’’
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aj ’j u s ’ : - . - - - , ‘ ‘ r , - ’ ’ , , ‘ ‘ - r -- ’- , ,, r~’ ~ —

i h s -  I oi~s’s t ~c- rv i cc- , Ru ri- situ u - I ’ l srnd Mnun -ags’nnient , ansI So i 1
Con - s - n ’s u t  ion ~t- r \ - i cs- hsrvs - hies ’mi st ti - i Ii :ing shuns’s from su iu it b; i t ’

Oregon , t o  u s - n - t h u  o f F b i- i - n c ’ s’ , i) rs ’gnn , in the v i ci n i u c
- f  t b u t  - - u i _ I s  I siis n i n th  ) I m p s h c m n m  t~i vu ’ n - s - u s  i ri g imp  i’O’s’, u i  t u-c hn j c i i i ’  S 5 i t i ~l

t r a c t  i c e s , n c n i n l v  2 , 5 ) 1! )  s c c n u ’  hay s -  h u e s - n  ‘s ts ci - j Ii :ed sinc s ’ u s u i r k  c~ s m ’ s
mi nd ert nikon in t h i -  ‘-e’ i i i ’ s - s i c

In  ads i r t ion to the dunis’ erosion n - m u  I s i s u  , so’s ;~
c ’ n u u s i c m  is occurring sit poi n ts nil I sm l o n g the conis t , s i i J ’s  so’s Inks’
P oin it ‘t ic the ’  m i o r t  h i s - rn “ s h u u i - n of Ri I isipa toy. h i s ’  P o i n t  is :5-out
S mi i cc  err I of t h i s -  i i i  - l i t  h ‘ -1  R i  11 n i p n r  Ra y  . \ pp i- tx i u -si ts- l v  T’ , Ol i ! )  ‘ -

of th is southis- mi shore ol ‘I ok i -  P o i n t  s i n - u ’  i n  an ac t  i ye st nit e’ of
e- m s  ion . ‘Ihe sh ore’ line li sts rs- cs’slesl nit rio ri ’ s _ c’ rncge i’.il C of 12 I ‘s - i t

e - s i c ’h v s -n u n f u c r  t h e  p a c t  50 ~- c - s m rc  , rind hnu s re- suit - - , h i n  t h e  i , ~ ss u i f

17 c i t  V b l o c k s  of sle ’v i ’ l oped  u n o b ~i ’r t \ -  . S t o r m  ‘ s s i ’ s ’u ’ s  t h r t ’ n u t c n  t o
- n - i - r ich the ’ s out lie-rn t i p 01’ i’ i t k s ’  P o i n t  sin-u i ft rm a t i , I s m 1 s I e iu g hi
‘s it sb w o u u  Id Ps en Inn rge’d gra slunt II ~ hi’ s - s u ch  c u i m s s ’ e1u en t s t o r m .
Bm - c- s idi in g would r- e’- ’ si il t in ti cs ’ l o s s  of ni s in - sill b - - ; i t b r u s i n , I~ , S .
( ‘ i , s u ” s t  Cu i n u r s i  I n u c i l i t i e s , s c -v s -n  p lot tt’ cl s- i t c  bl ocks , nm n el ip i r u t\ c —

I s f t c  l v  1(1 ,ic ’nn ’s of ln n nd. h ilt r nunn t t ’l v , t h e  m i s t  n o r t h  u - i  I - - l i ’ Point

‘s u i t  I eI he exposed to w- suve’ 51 st I on

588



- ‘i t  Cape’ ‘ss h i , - s u h c , s u t u - n , i u ’ c s i t e s i  t o  t I c ’  n o r t h  o f  t h u  s-n t  man e s ’
c h a n n o-  I n - - R i  I I sup nu I t a i - -  , the ’  n a t m n  msm I h c ’ c - J u ’ s s m  t sr’ i- mit t ’sunc c- t_-hsunne 1 li n us
been shi t’t l u g  n iii rth w n m rel re -ou t ing in i s t  n i- - l y e -  he- rich e n c c s i o n , The
en-os  iou nyu li’ s- s t Ii mt - i ’ ma i vi p n - ci ct’s ss- s : I su ,) L i t t  on - si 1 sir j f’t
(P ) sict i on : f f i nil — ,s’ s i V u ’ s  :in~I swc_i Ii , n m n t l  I c ) h ’ so l r n iu  I i  c a c t  i on 01’

t I m hn i 1 h I f ) t ~ - ‘ I c c -  b i vd  i- n u l l  1 i c sr s ’ t i on st rip s-s c n i-u t - - he t i e  u n  ma rv cause
of this’ u t u - ii h u u s s m  rsI ml  g r~i t I on of t h t -  chnin nmc ’ I . i’ e n c  oil i c so i-v s - c ’s  , f r o m
1890 t u u  Psh’iS , si cils t h i , c t  t h u s _ i  e_ in t t - afli _ ie channe l and Caps’ Sh’ioa l ’ss it s- i’
shore l ine had moved northward about 9,000 f e - c t liv 1935 rind another
I .300) feet by 1965. ‘Fbi’s eros i on h su ’s c i t - s t  moved v a l u n s m h  le b each
m’ c - c r e a t  i o n n i l s m nc ’as , homes , ansi bu sin ess p nu ui i -’c ’l ~

‘ - ‘it t c mj ) t ~ nit
c - t n - - i  on c’onc t i-i l  I n  thi s’ Cape  ‘- hcts m lw- sits- n sims-n t hs t v u- hs’C-tl Ii a i ts’sI to
rr f ew- p i ’ - i n s  cons u st  I n i p  c - i  p i Ii rig , re- i n  f o r c e d  lui - ci i d sti l t i i  u i - i  le
P c i s l i c s  a m i d  t i - - ‘ l u c y ’  ‘si-re j n s t s m  1 l ssh i n  i S O t c  P pri i n t l - I n t e r - s - st ’ s
W I  t i c u f i c t  t - i u p i  n o - i - r u n g  s t m u s i r c ’ s  n i n t h  hin nv e not [lru i \ u ’ci to hs’ eli’s-c t i ’ s’s’..
b h c i w i - v s - n  , p i ’ i  ‘ s i t s’ l u l l - - r e s t s  h s t v i  b een  s i u c c s - s s f u i l  i n  f u u n s ’ s t  - m l  I m u g
t ’crrt h is - u- u - n - f -— i o n  on si sti n t  s t r e t c h  of p r i n s i l u - i c  owned bes i chs - s -

,s i t s-i i S thi s ’ predoni m nant proP 1cm t hi s c t 000cc nnc- ’ s  u r b a n  ansi
m u n I c i p a l  s u i t - l i ’ s  - o h  i s  p r o b l e m  i n s - l u s h e s  f l o o d i n g ,  sii pj’ c l v  , r ind
m i m l al i tv . (i f t h e -  12 - 1 , 00 0 o c r- c -s  c i a ’ s - s i - u i as t’srmn ists -a sl s , u r h n u n
i n dus t n i  n i l  , ansi mi see- i lans-ous (ai rpomt s ansi golf cosnrse’s) , ovs’r
16 ,J0() stems-s sire su bject to  f l o o d i n g  . -‘eu u i n v e n t o r ’  , a part of
t h i s  s t u d y , i n s i i s - n n t s - s  that a n u mber  of t b c u ’ - ’ s c -  i n - i sis have  w a t e r
su p p ly  and m i i u n r l  i t ’ s- prob lems . kla ni y- of the ‘snm ten shed i- i’d - lems
o c c u r r i n g  c- ni o t h e r  la n d r e s u l t  f rom land cisc’ scO t i c - - it icc on irp strc ’sir :
c rop l a n d  and fore-st  s ire n s . I f st t s ’r sh e ’ sl m e ’n m s u i r e s  an si p r a c t i c e ’ s
stc comp l I shed in t he se  areas  ( i t s  cl i  SclisSs- u! in ri -i- i ous ‘sect ions)
h a v e  been hs -ne f i  s- i n n  1 i n  re-ch ic i ng s’ n’ c u s  i Ofl n in si f 1 oasl d s m m n i g e  to oths’ n’
(an si. One’ examp le — of this is t i u , - u t-hi nd ‘sort u- m ’ she il t n ’ s - i t t - s u i t on

- ‘  n - , - ’  I l a n t c i . S e d i m en t  s- omi t n i l  - n s u c l  c’ s’s nipp l i i -d on I - - r e s t  s i r e n u s
}ismv s~ rs-ducs’eI this- c i  I t s u t i o n  p r o b l e m  cm t h e  e s t i i s i n i - ’  o v s t e’-n heals.

I~t iF1JRI , N i _ h _ i iS

P r u ’ c i c m c  I rig ‘st cc oi f’j I ce- u - i tic s ’ ann or’ r nsius t n’i’ r n the’ - - s i s t  s il
sub r eg i o n . T h u s  i n s h u n s t r y  , a l o n g  with t’i shin g and recresut ion ,
set t he p at  t s- i - ui I - t n -  d c- ye I opme’nt

Wi tb i i ni t hc t- n ext 5(0 v e ’n mr s - , the : timber industr i-- is ex i - s ’ c t s -d
to r e m a i n  t h e d o m i n a n t  i t i c h i u s t n - s . (h o w e v e r , n i g n i c u l t m u r e ’ .  i s  ex ps -c t e sl
to chnmnge ’ sonic’whi -’ t . Tot nil on—ti c s’ - 1 s t  n -c’ : po pum I n ut i on is proj ected to
decre nuse from 27 ,000 to just under 11 ,0!)9 , w h i l e  t i m e -  s u v c ’r s mp e -  c r - f t - -
l and a r e n u  per  frr nm u n i t  shotu lsl i n c r e r u se ’  f’ r oni Pm nrc m’s’s to a l a - u i  I
121) rucres.

Sonnu e sI t  i t t  i n  m i n d  u s - i ’  c ;i l m ho c ’Xjue - c t c d  ~‘o cc e s’i ir Ile’ t u c - i ’ t i
crop I s mnmi l t ’ u r’ c S t  I rind range , nine ! oths’ u- bnu nd •Fhi c - pm o ,is’c tt -d ch unc gc -
in cover- nun ief land use- i s us h own in t riP l e- -1 37, ~h c ’ r’ i’ i n i t c - m i c i i - e

W : r t  u - n - -hu ed p 1 5m m m up wi 11 he n -e- eieih I ci me ’e t t i n t  m i r e ’  ni - i - sI ’s -

~,8~0



I si l t Is’ 2Y’ - I’ u ’oj e ’s’t ed  ( i i : i n i :c -  i n  C c u v e — r u n t i l  l u n c h  lO se , ‘~c ubun’ ’-guo n 10

I t e m  1966 1980 2000 202(1
I I , 000 sic me ’s I

( ‘ nu ll  I n~~ ei 3-S-I . 5 1 - Ii 12 1 .0 3 0  - m l

b u n t - s t  l , a n u d  l~~, S28 .6  l 3 ,~~0 - , ()  13 ,~ -r .o 13 , T h ( 0 , ()

‘ s i t i g u ’  I r i n d  I 65 .6 160.0 15 (1 .0 1- 11 ) .0
1)ths’ r Land 4 7 2 . 2  3 -57 .0 6 7b . 2  

_________

Total 15 ,054.2 f S ,014 .O 14 , 9 9 4 . 2  14 , 9 73 . 8

Sours- - -  : S c u l  I fort s- c- n ’s s,t ion Serv i cc , C—NPRBS l In t a -

I r- t u, land

\I u u u i t  1 )2 ,000 sic ’ u- ti - u of cu - -c l u n c h  Ii suv - ru w e t n e s s  prob is - rn ,
32 , 2 !) ) )  nnc ’ n c - - - b r u t e -  ru n  1s t its ’ s- r u ’ s  non  p m o h l t - i uu , u ’s - u n ’  223 , 000 r io t ’ s-s
arc’ s ubj e c t e d  to f r e c h i i s ’n t  f l o o s l i n g  , sins! about  27 ,000 acres  of
i r n i g s -ute si cnop I a n d  do r io t  P r ice ’  a f u l l  s - s i s c m i c  supp ly  of i r r i u _ i, s i t  i on
w a t e r ,  -‘i l a rge  p e r c e n t a ge  of the ’se p r o b l e m s  i s i l l  have  t o  he
cor recte d i f crop la nd i s t o  ms -e ’t f u t u r e  ne c-si ’s , ‘Ph i s  is c - s p e c i a l  1
t r ue  s i n c e  t h e  deman d  f o r  agr i  c u l t u r a l  p r o d u c t s  w i  11 i n c re a s e  b - i t t
t h e  n u r e a  of c mo l t  1 ansI ‘ s i l l  ste cu- s-si ’ s o - ‘lb s proj s’ ctesl crop 1 ansi t rensi
is shown i n ta b l e  438.

Tab le 438 — Pro j u - c t - - I  T rend s i n  l)rv sin ì cJ I mn I gatesi Crop 1 r u n t !
Subreg ion  10

Croj~l arid 101c C 1980 2000 2 0 2 1 )
I I  ,000 si t ’ t i - c )

i )u ’i’ l-nu rnn e- d 4!)) .6 202,)) 137,0 3-2 ,0
irr ii t smt e- ell’ 175 .2 370 , 1) 284 .0 616.0

h i - I  i l  5 8 4 . 8  - 1 2  Il  4 2 1  1) 3’’O 1)

1/ Approx  i m n i t u -  h- 97 percent of the ’ pro j ect  i on ’s sh own i n
i x I X  , I r n  g s t t  i o n

Source : Soi l  C o n s e r y a t i o n  S e n v i c e , C - N h ’ R B S  i ) s c t a .

W a t e r  C o n s e r v s m t  ion

‘(‘h e p r o l e c t c - u I  i n c m , ’su s cs  i n  a g r i c u l t u r a l  p u m o s l u o t i o n  w i l l
r e q u i r e  an i n c r ( ’ r c ’ s c -  of an c - s t  i m s i t u - d  l 4 ( t , ,S) ) () i o n s ’ s  i n  i n i c  g s c t e d
l r r n d .  i n  n u d d i t i o n , w s i t u - r  vi es -el ’s to he’ slevs’ l ope’d I o n -  t hose ’  s i r e n s
t h a t  do not hav e ’ su f u l l  season  s t r op  lv  , w h i c h  is  s u b o t u t  15 mi s ’ n e t - n t
of t h e -  i r r i g a t e d  crop i n u n d .
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liii- inc c n-t - - m - - - I mi I r n m grit - - I s n - u - i  - I , c i c d  sm r i d  s u  ip~u 1 e m i l l - u i  t a I is ~ 1 - - r
_ u r l l j u  I r e ’ s  c~ u I I u mis - u’~- s i - - c -  t i m e ’  e h e ’ m s u n m l  l u - n ’  r i g  u - u  c u l t  u n - ni l cssu t t ’ t smn pp I is’s

I n n ic i s  t 2)! s - ’ i’ s - s u i t  - l , i l  - I - 130 s h u n ’ s  s’s t hu , ’ m o j  - - - I - - - I u, ’ m t u n i m  1 s i t  I i- c- t i- o i l - I
u mi t h u tne ’t h - i d  o f  i n - i ’ s p s i  t I on on s’ rop I an d

s i b le  -139 - i ’ u- cu I ‘ i t  s’si Cmut n i u I sit I i i -  ‘I’ u’s niel in time- ‘- l s - t h c m s l
uf  I r’m i s - u t  i o n  om i ( ‘ r u i p l n i m i d  S s c b i  n - f - s i  on 10

I tent 196b l iso 2000 2020
I I , i 0(~ acre-c

5~u r i ni. Ic- n Si - st i ’m ’ s t i ( ~ ,5 1 3(1 .2 201.9 251 . 7
h 5lo o el  ‘ — v - s t i r - -s 108 ,7  99 , 8  8 2 , 1  e 4 . 3

‘I’ o0 sm l ‘ in _ c _ s c 175 .2  230 , 1) 284 . 0

Source- : Soi I Conss ’ .rv a t  I on Sen’s-i cc , C — N P R I ’ s S i l s i t r i

i n - s i c  n : i u ’ - -

- Th c c it  102 ,000 acres of c rop  l and  h a v e  ni ‘s e-ti lt-s ’s p ru t h  Is — tn .
I n o n e - a - - u s - si i m i  f l i t  I on a n d  sm sh I f ’t i n  s-m o p  m m d  r u ne - sc ’ s  sir s ’ e ’x p s - s - t  ed to
i n c r s - s i s e -  t h s -  d u ’ s i i n r u g s -  p r o b l e m  b y ni - c - n ’ 1 - I l e n - s f - n t  n-cr m m — s t f l e e r
2(1 ,000 acre -s .  \ lnn in ’st  “0 percs-n t of t crm i s  2-1 2 , 00t) sic n-s’ s m u s t  he
d m n u i ne i l  l i v  202 1) t o  nut s- c t p r o j e c t e d  food rind f i b s - n n c - u - i s  i t silt le  44)))

I s ib Is -  - I - I ) )  — Cuuun u l - i t  i v e ’  Cr o p l a n d  -‘i n’ s -as  N - c d i n g  h m a i n n i g c
Sub region 10

item 1966 I 980 _3i00 2u120
Ii  , t ) t ) 0  a c r e ’s)

R e t  \re st 102 .0 2 2 1 .3  2 3 - 1 . 1) 2 i i  . 0
O n ,  e e l - h  \~ e’u u n nuplis hnu. mit 32 , 2  0 7 . 3  1 35 , 3

h c ’ u ’ i s m  i ni i ml )’ I 30 , 8 128 . 8 iS  - 0) ’ . 5

S umir ce- : Sn -c u 1 (2omiser’s ni t I on Ss- ri- I cc , C—NPRBS i )n it ,i -

I n - i ’  - ion  and Se-el t n - u - l i t  sit ion

,\ i m o s t  o l In  , ( t 0 0  u s - n d - s  of ’ c’ r c c i l n i m l s i  h n u v s -  an s’ros i o n  p o t e n t  I n t l
- ‘ it t b m s -  p r s  n i t  t i t n e ’, ground  -,- u u i ’ c - r  n u m i c i  c i sc ’  c r c -  St i ll  t h i n i t  s - mc i ’ s  i einl i s
( ‘I i f - i t  u v c - I v  con t  r u - i led on n i l  1 e x c e p t  32 , 000 i c r ’ s - S .  ‘u lii u ost ‘~0 J u c ~ n - t s ’f l t
is in the t t - p u i c -  l t s i s i  mu - i b u e -  r e - m a n t l i n g  p r ob l e m  s u r u ’ s m s  s i rs ’  f s u i  n i -  w e l l
sc s u t t c - r u ’ d  ov e r  t h e  n - c - s i  of the ’ s u n b re-g i o n . Sb I f t’s i n  c r u - j - I a n d  n i ne — s i - -
sire exp e c t  s-cl t o  I i c c  n e - r I c e  t lie crop 1 rind si n - u- n is w i t P an c -nu t ’ s I on proP 1cm
he ib tu u rt 0 ,000 m e r e ’s b y t h e  i-’ e n cr 2 02 ) 1 (table -1-11).



- l s m i u 1 e 4-I  I - Cum m uu 1s t  t I c-c Crop 1 inc h -‘i ru-sc ’ s \c - u - l i  f l )  I n - n - s  I - mi ( - i l l  i -i

- u c h r s ’ g c t i n  10

— 
l t s r n  l~~c - ) - 1980 2 ( 1 ( 11 )  202 1!

(1 , 001) a cn i ’ s  I

Is i ’o’~ I nut it o t _ i i  t i nil 597 ~0 30 ’) - ‘-0 2 - II - , cc

Pro  j m-s -t e’d .- \s ’ u ’om)’ u i  is I s - u - -cut 51 -1 .8 573 .0 5SC .() 597,0
P c- m ini  i n n  ng 3 2 . 2  

— 

23 , i -  16 .8  8.

Source- : Sot  I Cm —u o s u ’ n ’ ’ s i t i f u f l  5e rv i ce , C — N P P W - ~ l u s t y  a .

I - loosi__ng

Of the , - 223 ,001) aci - -s of ’ cro pm l ;ind that an - i ’ c u b I c - c t  to
f r e quent  f l o o s l i n g ,  75 ps’rcc -t i~ i s  i n  t h e  c u r u s t n u l n h - c- si — s - ‘0cc u ut bcu: r

25 p c i ’ s - - i t u s  i n  t h e ’  P u u g c i s ’  , ilm p q crni , r ind Ch c ’hi nu I i ’ s  i- n i l  l u ~~

I n  t h e  s’ os i’s t a 1 s i n - u - s c ’ - - , 11 c tu ’ sk ott t I -  - Ci ansi p i r m i ns  cc l ‘st  i’ d- ‘i l l s

n und  r i  i s - n - s  c n n  be contro l lesl tic rough normal pr aci I ce’s such n i-s
n - u - t e n t  I nrc nune l cli anne I evil nimg s-m s’nt - H o w e - c e  r , t h e  t ‘ ‘ p t ’  of f loosl ’s
t h a t  o c c u t  r s -  on the- b u i l t — u p  t I chal p lains m s u k t - i t a lniost i mposs l b  Ic -

if  comicp i t  e- Iv  cant rol ts’~~ t h i n  t h e ’  ru : s m m m  if econorn j c fc-as ib I l i t  v -

b l o o d — u , on t h e  t i d a l  p l a i n s  , s m n - ’ ’ot ’ct r o lls’d tic soir - c x l  u - u i he
e l u k  log srn d t h u  use of t i s l e g s i tc -c to cil rt I t t  sr - nil 1 St i- u- sir -s an d
d m r u i r i s i g e  d i t c h e s .  I r e ’ q i u e n t  sinc i s ’ X t c ’ i i ’ s  l i t ’ tli t i c cIinc ~- oCc’tI n-’s is’h e-vi
h i  g h i t I dc --s  m m m d  s - - l i t  its  - - u t S l u t  n u u u- - c o t  nc  i sk’  , r’. - i c d e -  r i n g  t I s ic-p a t e s

r mi o n e - r u b l e .

In the-se mm re-sic , ni nuimini l t’ l i c c c t i ’ s s m t ’ c- i ’ ’ s i i s - e s t e s l  n m n c i  cropn i u ’m g
1t n m t  t e i - n c ’ s  s i r -  s i d j i u s - s t t - ei t o  l i t  the c o n i e h i t  i n c - - s I h l f u f u i  cOnt  n - i  c ork
i s  c ’ x~ us ’ s’t c-c l I i  - t ’ f c ni t I n ine ’  nnr ch  s m ’ s  I t P s i ’ s  l i e - i -n i  m m  t h i  - p a s t  - Di ks- s
‘ s i l l  he b n u l  I t  or im p i- u v i - u h , c h n m n r i e ’- l s  cci 1 1  be sn l s i r g c e l . s c n u , I  t IsI - —
g ri t c- - - ‘s I II he- in —s t a I le’cl . Same’ C b oil cats- n c - I  cii t i oni on dl ve n- i o n

i i l i s ’ t i u i ’ , ’ -s  w i l l  r ’u r n b a h  Iv  i - c -  I n s t  rm l i e - c l  t o  ‘ - n - i - - I cct P 1 ph c a l m s ’
I n - u u I ~s’r t  j s ’~s

So i 1 c -no ’s  i on i s ic u t  u i - s i m m  l i v  a p n i t i u  I cit f rom t I Jul p 1— i l n
f l o o d s .  I5 or t h i s  r e n i s o u c  , c r op ’. i t i i c - r  t h a n  g n s u s s e - - s  a n d  l~ ’ p u m u s ’ ’s c’ , i c i
he ;it ’- t lsiu w i t h  l I t -  c m - u t -  c f  m c m l u - n -  cover e n - u p- , t o  p n e v e -n i t S c ~~i I
j i udd  I i  ng

in  t l~ - i m i t  e r i o  r t n t  1 I ‘v-s c—i f th is-  -‘ i - i s - if ’ , t ln mt ~m q m n n t  , ni ulel  ( :1cc-Psi I i  5

r i  ‘s - m ’ r s , f l oods - m m ’ - ve’rv d;umsrg inc g hut can Pc ’ e - c i n t r o l l ed .  ~h uu c hi  of
t h e  con t n o  I I c e xp e c t  esi he 2 (12 (1 . I u - n- a none- c u c n - 1 1  lt- t c’ discussion
of t h i s  ‘st - c’ Appen d i x  ‘ i l l  , Flood fu it i  t n u l
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I - i n c - s t  I , s i nel

[l ie I o n ’, ’ - s l  i n s l u u s t  i ’m c s  of ’ 11 c c -  ~ u t I i  re -p i o n  cc i  11 reql,r i  me’ an
e s n  i l i s t  l c d  , )50 nic i I I I  on ~ u c h  m c f e et  of i n m c ~ n - n i t  i n - c ml per r e - a m  b y t he
i c - s um 2021), ‘I ’h i c  v o l u m e  w i l l  he Ii i-os iucs ’ d p n i n c i l ’ nn l lv  on t h e
12 - miii I i i  on s i c ’ r ’ c’ s o f comme r c i  ml Cci u - c - s t  I s m u u u l  n u no - - I ed to he in
p r o ch u i s ’ t m on i - V  t h u t -  i-’cnn’ 21)20 . Tb I s c’an be- - - ‘s~- re - s se-il  as a need for
“5 c e n b i c  l ’

~ - - t pen  ;te ’ ne - . ‘ib is  a m o u n t — s  to  si n - i - d u c t  i on  of nih i out
S c u b i c  fee ’t pc~ i c r ’  when  s’c mps i i’u ’ ,l T i  t i c c  p m c - - - u -rt l consumpt ion m it e
of 80 ceub ic I s - - I . \ l t h o u g h t h e ’  c c i i i —  t I n  t i c - c- u h i ’r ’ s m n u l  w i l l  u h c - c n c ’ a s e
i t  w i l l  s t i l l  i - x c ’e e ch t h e ’  p r e s s -n i t  g r u i c u h i  r a t - he  i l - s n - - ’  t h a n  1!) cerh ic
f - c t  p e r  rue ’ t’ ( ’ - l b  i s  , i n  i t s e l f , poi nt ’s  out  the  ne - ee l  C- - n more
i n c t e n s  ly e  t o n - s - - s t m s h ns i g eme ’n t  p r r m c t  i c e - s  on ihs ’  c- u - - r u - r e  m u  t ’ - - r ’ ’ s t  mi - s-n m .
The i n c r e a s e d  n c - c d ’ s  cs nn ncot c o u i t  i nue t i  his’ c’ iu~ t b - v  m m c c  - u t  - - n - i  al

I T i - p u u  n - I  s f rom o t h e r  sub r e g i o n s  si c sls-mands in t h ese’ n n n - t ’ s u s  mire
p r o te c t e d  t o  i n s - i ’ s- mi sc  b ts’ 2 0 2 (1  also. I n s p i ’u i v -d m a n a g e m e n t  p n n m c t  i c e s
‘su ch as t h i n n i n g ’ s  , f r t  c i i  z n m t  i on  , se Ic-c t ion of i mp  n u c c e ’ c l  t n c - c
spec ies , au id more c o m p l t - t e  u t i  l i : s i t i o n  u i f  I l u c -  u - n -  -- - - r u t  mm rw im s i ti- n i ni l
mire n e c e s s a r y  to  i n c n e - ,’u us s’ f ore — st  l a n d  y i s ’ l d s .

I ’ i u t s ’ n t i n t l s ’ ro sj ~~n h s m : s c r’ u l  s u n - I  Set 1 j s ’ c ’n t y i e ld ha ’ s’ f i t - r u
elcls-i ’nu c io’~l for t h u  f ’ n r c - s t  m ind. It is d - p i u,’t e d  on f i g u r e  n6 r u mi d
t a b l e  - 1 - 2 2 . T h i s  p o t e n l  I mu 1 rs’pn-s- us ent ‘s i- Ic IsI s t h a t  c o u l d  be s - x : - c - c t s ’ d
if u s ,u t e r s h e d  p m o t i - c i  iou  p r a c t i c e s  s ine  i gnor e - s i . Y i e l d s  cou ld  he
e ’x p c,’s- t - - s h  t o  m o r e - s i - s c -  iu c - -- c r l v  3 - 1/ 2  t i m e s .

1 5t h )  le -142 - P o t e n t  i a I Su ch I m en t  Y i s ’id  c-,’ i t i u i u u c t  ( ‘ n - - f t c - c t  i c-c \ l e ’smsure - ’.
i-o re s t  Land , S u b r e g i o n  1-S t

i i  A c r e - f e e t  p e r  l ot a l
Loss Acres Square  M i l e  ,-‘sc r e- f ec- t

Categorj  (1 ,000) Pe rcen t  per Ye -ar per Year

Low 5 , 7 2 9 , 3  41 less than 0.2 895
M e d i u m  6 ,084 . 6 4-) 0 . 2  - 1.5 1 ,901
Hi g h 2 ,0 14 .7  15 more than 1 .5  4 , 722

Total 13 ,828.6 100 7,518

Source~~ ~u ) i1 Survey D a t n i  f T n t er p n et a t i o n s . U . S . D . A .  rorest
Sc- n i cc , Region 0 .

l c s i t  c -  n - s l c c ’ u i  i ’ r c ct  c -c t  non

S onn t e - p r e - c e -n t  i mid r s- sit i oni s p-u nit t ow a nd su ms ’d im s’ t ion or 1 eve ’ ii op
o f f ’ i n  c i c - n n n i t m d  on t h e  sub r e t ’ i on ‘ S f i n - i- st  lands f o r  raw’ m n r t e - r i  nil hi
2020 , m a i n l y  b c t ’ c s i c m ’ s e  I l i t -  f c i n i ’ - _ t  i n m n c u l ’ s , si t t h i s  t i m e ’ , w i l l  he at
the - i r fun 11 p i ’ t , u h c m i ’ l  ~~~ s - t e n t  I n i l  . i’hi is I ‘‘i’ s’ I ing off ’ w i l l  f - I  low- I he
c o n v e r s i o n  of t h e -  o l d — g r o w t h  s t a n d ’s  to  s s - c o n e l — g r c c ~t h c i  :e- 0 I t i S S e ’s -
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I Iuw- m em - u’ - p u  ‘‘ -— c - l i t  h - cc - Is  - - f l n g g  u n ip ,imm c l n - ‘~~~ - I c - c nu - t n u m u  t r mm i I 1
e ’ c t f l  t u mimic- r u t I t h u s  pe r u c u c h  u s  i ’m’ su s hi - - ,i , : c ) t  h- I I A  I i - - I c • ‘is’

e- u u muul f t  i c c ’  t ’ u u l  ire t m n iu h u e m ’  h s i r v e s t  s c i l h i’ u m , i c 5 - I - - i ’  m utt ne s s . s u r v  i
‘‘ ‘s m e l t  t i c  i s  s - u i  u t  . I s c u  m mis - h i t c k ’ cl c- s t i n -  - - t u m ; u n  - - m e ’ u i~ - - ~~~ ~~i u  - n i - i
c i i  - - f ur rb - c’ ,h c l i i i  m c i ’ I hu - ‘ ‘~s’ c u t  c i ’  n i t  r - nm ’ s - - i I I n e c  i i u i  n - - i  u ’ m - - ce’ -

- u  - - t ~ - s - r  t o ut - S - I  , t f  i i ’ ’ ’ . - m i ,  P as b u m ~~’ , n u n u j i  , ! c r  r r y , a m i d  n - I c - m i  u p  i i

- ~ c L  i i i ’ ( 1  , u u m n i , i

l a l - l e  I tI - Projected Cumulative ‘l imber Ilariest
\~ t i t i t  -,- 

• I - s - r e st  1,and , Subregion I ) 1/

- 

U n u t  1980 2000 2020

I c r1  e:r h a n  s - s t  Area ,-\ ‘, . 2 , 6, S9 ,000 4 , 59() ,000 6 , 4 4 2  , 00t t
Road (Lon -~~ru L tio nm I- li. 18 ,500 32 ,100 l- , lOO
iSr o smu i d D i s t u r b a n c e  ~/ -\ s - 317 ,000 551 , 000 7 h 4 ,000

1/ Based on the ’  1965 leve l of t imber  r e q u i r e m e n t s ,

~/ Includes b oth harvest area requiring protection and road
mileage , converted to acres , requiring csmt and f u l l  tr eatment ,

‘Pie’ ( l i t  .1 m m c t I c ’ ’  table i m ccii i - s i t u ’  I u n i t h e  t i m e ’  c - m r  2 0 2 l t  , thc’
Co m ’ ’ ’ - t  g r c iu nnd  cove r w i  11 he sc- i’ t ’i ’ ’ I e  i h i s t u u u ’ b - e d  un nm -s u r l y  80))  , c ) f l ) )
s r c n c - s  - - I  f i n - u - s t  m i n I . ‘ ( h i ’ s  i s  t l - -  s-i n c - n m  from w h m c b u  t b5 - ; t,u t c ’ n t i - u J
s e d i m e n t  cc - c u d he p n - o d i u s - c ’ u l  - I’. u Iii iii u - i  (‘.5 mu 1 1 r oil so ’ i’ ‘s c c sn ms i I l k ’
und u ,u m hm m m - ve ’ s  t c l iu r  u u p  t l i i  5 Pc i - i  u s i  , i c ’ s s- Ic m i t  c - e l  p n - f u n c ’s-i  m ciii u ’ u ( ’ : i ’ s i i  i’ s
‘— t n - - n - p r i t i l i ~~n m t  i o n  i : c c n t n ’ c u l - , mcmi — u m b - l i c  l s u n i c l , mind  mc l e ! ’i t i u i c s m l
t e - s l m n m c a l  a s s i - ’ t m u n c e  f o r  t h e  p r i v n u t c ’  l n u n u l c w n i c - r  nun s ’ s - I l  n- -f ( ‘ b

(\ m l c -  r-~ P u - c l  l’ c -h s ih  m lit sit i un c

I cit icr - c I  c - n ’ ,’ i n m u h - s  I o n  i b u t  sub n ’ u - p u  - fl w s i i ’ r v i ’ -  I u i ’ s  w I I I  r e m i n  n re
i m p n u u \  f - _ I  q u a l  i t  - t ! i r o u g h n e ihu ics -d  -. u - d i m e n t  l i c s u u i - , , p n m r t  i c u l s i n l v  or
d om c- —’ ’  - o s n n c , I  i n c R u s t  r i - i l  pu rpose ’ s -

W , i t ’ - n ’ s i c u ’ , l  r ehah i I i  t s m t  I on work is s t i l l  r e q ui  red on much c - I ’
t h i s ’  1 . 2  m i l l i o n  s u c r e - . i n  t h e  m e d i u m  y i e l d  C - i t t - p r ’- i i  ‘s t e d  on
t n t ) -  I c  130. ‘I ’hesc s c m , -  t h e  I an d ’s a d d i n g  Coil s isle  rn u h Ic s l i t  f rom
pr ’ i ’’, i c u u m - s  m m d  c i s c ’  a c t  i v m t  m e ’ s ; t r a c t s  u - f  o ld  l o g g i n g ,  abandoned
n c c s m u i ’ s  , l o g g i n g  d e - b r i s  in  w n hI ‘m s  nu r se ’s , minis ! o l d  b u r n s .

W a t c r ~~~~~ l~~j mj,~r o v ” m u ’n t

‘ l i m i n g  of w s u t e r  v u e l d  i s  p r o b s ub l y more z mp or t n i n t  t h l s - n l

u n c r e s u c e s  i n  w a t e r  yi u — i d i n  t h i s  ‘subreg ion . Pre s s - n i l  iv  ‘AS ) m i l l i o n
a c r e ’ - i o u - f  f u r  93 p e n s - u - n t  of t h e  s u b re g i o n  w a t e r  v i m - i c !  on g i n a t e s  on
I h i ’  f ’c u r u ’ s t c ’ d  l ands



‘ I ’I~~’ ) \ , u t c - r  i - S m - I c - u t m i n i  ( ; m ) - s i s ’ i  i i  ~i , c ( -  i t  m b - u r n - c -  c 1  I n i l i c I  t s c b , I u ’  1-1 -I
i i i e h i c , c t e  t h e  “ t e n t  i i i  }‘ r u u m m m u u l  - t s , m t u  m s t o m u p  I s i j c s i c ’ m I V  o f  t b , - f u r - s t
- s - c l  1 ‘s , c  I h i t ’  ‘ - i t )  - m ’ - p u on . i c c ’ s -  ‘ s - u J  I s I n s  c v ’  - a j u t  ‘1 - - i i  t t n t  1 s t f u n  p - c
i ’ l l - - c c  c I v - ‘I io’;t n ’ I v 2)) inc m 1 I l oin c c ‘ - l u - u - i  - I i i  i -n n i  p0cc i c c  I t i
I c ’  i ’ m -  m c i ’ i l i u m ) ’  t I c  - ~‘; ‘ c u m m , u u 1  i , ; u t - ’ i  t -  - u ’ , v m c u u h u n  u I m ’ i : i y m , c ; ’  c m , ’  I

i l l ’ - w c i c ,  w ; m t c  r l i i  u - i t t ’  I t i m ’ -  c c m i u m u l  u s  ‘ 1 -  c- i  - ‘ i m m i  m u ) -  I ; m i  ‘ i c u w

s i c ) ’ I - ’  - I b m i - . — m u l l  i i -  l u u - ’ , u  , m ~ - c m u u c ) u j  u - l i - — i  I i  c , c t  c ’ r ’ . i n -  i - t i c )  n u u i u l
u t l i e -  r i t t  I u I t m ’ , m  I u - ic m i u ~’ i - - s  t ’ u ’ i -  i c )  - i , u  - 1 I s e - S  - ‘ mute c -  I u i - - c -  

~~~~ 
k I l ow ’-,

ns ’ s ’ u i r  p r i e r  I ,, t h e -  p m c u w m ng sc ’ s m s t c n c , t h u s  s t i m s i p i ’  i s  a l s o  a v s u i  I - t b - I ’ -
f c ’r  i m m n c s u t i o m l  s u pp l i e s  hv  m a i n t a i n i n g  l m u u u , u i i n g  1c c -c - I c  i n  d ow ’nc t r n - ,u n -

c c c l  l ’ s ,

‘l’ m-ih l e  1 - I - I  - l~n u t - r  D e t e n t i o n  ( ‘ n m p a e i t v , i - n r c - s t  S o i l s , S m i h n i - p i o n  I t )

R e t e n t i o n  Acres  A c r e - f e e t  per ‘I’ o t a l

- 
C la s s  ( 1 , 000) Percent  Square M i l e  Acre-feet

Low 4 , 0 1 0 . 3  29 less  t h a n  300 1 , 800 , 000
‘ l e c l i c m n n  8 , 988.8 65 300 - 1 , 500 12 , 600 , 000
Hig h 829 .5  more than  1 , 500 5 ,2 0ft, 000
T o t a l  13 , 828.6  100 19 ,600 , 000

~~ t rci- S o i l  Survey  O m i t s -  f~ I n t e r p r s - t a t  l u t e ’ s , t i S-il)A Forest Su ’r - ,H~ ’ c ,
Reg ion 6,

R a n g e  land

h , n c , s I c c n i  munch  si ’m l i m e n t a t  i on  i - n  a s i g n i  f i  s- a n t I  p r o b l e m  on about
39 , 1100 s t e - r u - s  of rs uu lgs -  l n m n d  i n  t h i s  s ’ m i ’ n ’- ’ c ’ i c u n i  Some’ l ”~ ,50() ;mc n’ s
p r - c h u m - _ c ’  an s u \ - t - r s u g u ’  annm u mu I s echun n cc - n ct ~‘ i  e l d  of about  .35 a c r e — f - c t
pc r s u h i m a r e -  m l  Ic  , wh i Ic the ’  rer im i i r i cher  v i e  I ds nuho tut - 2 acre— l u - c t
The ’se s i r e - n m ’ s  a c c o u n t  for  nc -an y -1 (1 1’~~t ’cs ’mlt of t i r e  t c t t  mm 1 37 a c r e —
feet a n n u a l  range’  1 and sed h r - - n i l  v i e  Ish . F l o o d  pn oh lems  c xi  st  on
about 17 , 2 ( 11 ) acne - s of range l a n d , s ir a i  ns igc  p r o b l e m s  e x i s t  on
s o su t t e r e c l  low lying areas , and t h e r e -  i s  need f o r  improved  c c s m t e n
y i e l d  t c roug h Pe t  t e r  range ’  u s e .

~~~ j~~c~~~sl tJs e of Ran ge Resources

The rc I at i c e  I v s m a l l  p ar c e -  Is id ’ n r u ngc  l a n d  in  t h i s  n i n e - n i  w i  11
cont  i nue  t cc p m d v i  sic an imp ort a n t  suu p p I c - n rc-n t  ri i -s n im n - c e ’ of l i v e s t o c k
fe’s’ ci f o r  f a r m  mmci  r anch ent c -  n p r i  ‘ s c - s .  “- s - thu re ’gi n u n  1 ehs ’m an el f o r  Pee- f
ansi v e a l  j u r c c i l n u s ’ t i on  i s  p r o i c - c t s - d  t c u  n o n e - n i - s c from ( ‘( .8 m i l l i o n
p c u c m u c u l ’ s  i n  1964 t o  123. 7 m i l l i o n  po nu n si s on 55 ic-  roe- l i t  b y 2021)
Sheep mind l amb  p r o e h i u c t  i on  1 s e x p e c t e d  1 f f  i n c  n u - s u s e  f r om 11 .5 m i l l  ion
poun d s i n  196’) t o  25 ) - si m i l l i o n  pounds i n  2020 .  ( 1 -\ I t h o u g h
nange 1 mu n ich n uc ’ ic -age is proj ec ted  t o  dec I i  ii i’ f rom I ‘0 ,000 st e  mc ’s in
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IS ) n, to I - If ) ,00() s c e n e s u s -  2 a 2 ( t  , f ’m r t m u r e  r t i i g c ’  fonage’ pu ’oduct ion
shou I d  he t i c s  m u - a - - i ’d t o  t h e -  c- xt c-n t  coni ui iuc - i i  so m s u  u - w i t i c  proper 1 an d
m a n a g e men t  and resource nut u ii zsu t i on. - ‘\ P s i  I ; m n m c e ’  m u s t  he mu ch i e e c - c l
b e tween  d o m s ’c t i c  l iv e s t o c k  use of n n in g e l a n d  and i n c r e a s i n g
rec re at  ion de m a n d s  for  wi Jel l r fe su~ sI mc l a t ee l  range u s e .

Wate rshed Nc - c- d c

W a t  s - i - - s h e d  p r o t e c t  ion of t i u -  - r ’- l n i t i vs l v  sinai I range land
smcreagc s , in termingled with larger c rop  anc! forest areas , wil l  he
dependent , in lar g e  p a r t , on the - manner in cch i ch watershed manage-
ment  p r a c t i c e s  are a p p l i e d  to  t l c t - l ar g e r  a dj o i n i n g  s i r s - sc ’ s . An
s-st i mated 5) ,000 slcrcs hasl received m m d  t me -nitm ent by 1966 for
eros ion  and sedimentst tion control with accompanying flood contro l
and drainage benefi ts. This includes t h e  measures and practices
for  coven i mp r o v e m e n t  mind s o i l  s t a h i l i : s m t i o n  g iven  in the  “I’ m - s e n t
Status ” sc’ctjofl . Where m u l t i p l e  p r a c t i c e s  c c - r e -  i nvolved , over-
l a p p ing  s m crs - nmge ’  w a s  d e l e t e d  . -\n a d d i  t i o n s u  1 18 ,000 m icre s w i  11
requ i  re- t r e a t m e n t  h y 1980 , 61 , 1 ) ’ ) ) )  smcr e s  by 2000 , and 115 , ) ) 00 acres
(cv 2020 . Fu tu re ’  needs i n c  luc I , ’ ro sme l st nih I I i  : , m t  i on e f f o r ts , and
c o n s t r u c t i o n  of a number  of s m a l l  c c n m t e r  con t rol  s t r u c t u r e s  such
as check dams ( g u l l y p1ugs )  , and d i v e r s i u - n  dams .

P r o t e c t i o n  and management  p r ac t  ices , i n c l u d i n g  improved
d i s t r ib u t i o n of livestock to the grazing capacity of the range ,
special fi re” con trol measures wh s ’re ’ required , developmen t of water
f a c i l i t i e s , and fence  c o n s t r uct i o n , cc~’i ’~’ accomplished on some
58 , 300 s cor e -~s be 1, 11th . Si m i l a r r e qu i r e m e n t s  are needed on an
a d d i t i o n a l  20 , 000 mrs - re ’ s  by 1980 , 51 ,000 acre ’ s b y 2000 , ansI 82 ,000
nmcres by 2020 to  i m i s u r e  p roper  range n i c e  ansi n ece s sa ry  w a t e r s h e d
p r o t e c t i o n .

O t h e r  l a n e i

‘t h e -  popu l s i t i o n  in  the  s i i i cms - g i onc w i l l  i n c rease by 85 percent
to over 700 ,000 by 202 (1 . f l u e  lan d needed for  oth e- r uses , most l i -
urban , i n d u s t r i a l , and road s , is c’xps-cted to increase from over
472 ,000 in 196(- to nearl y 765 ,000 acres in 21)20.

l~n u t e r  is of prime c a n s - s - rn i n  t h i s  cub re-gi o n .  In the f a l l ,
w i n t ’ n , rind s p r u n g  t h e r m ’  is  too much w - s u t u ’ r .  In  t h e  st umme r , t h e r e
is somet ime s too l i t t l e .  Ove n ’ !l- , , 90) l acres  of u r b a n  development
are sub me - c t to f l o o d i n g  mi t  t h e  f ’ nc ’ h m c s ’ n t e -v  cut once in 5 to 10 ve’smrs -

In addition , roads , r a i  I r~-ac I s  , and i n d u c t r i s c  I c o m p lex e s  sometimes
f lood . Flood p r o t i - c i  m l i i i , i S  d i c e - m i s s e d  under  ci - op land , f o r est  land ,
and range land in this appensl i x and in C — N i ’  \~~p c ’niI  I x V i i i  , b lood
Contro l , will nil levi ate- much  of t he  f l o o d i n g  t h n i t  oc s - ci n-s on other
lands  and w i l l  he sin i n t e - g m n i l p s ir t  of ; m u m v  j c l s m t i  t o  p n - u f l  c ’ e’~ s u r e ’  s i c
from floods .
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I o n u c  t n t  I , I c i n m c -  o c c u l t  i’s’ i c c c c n -l u s mu s’Or i t i m u m tr i g n u u - c ’ i l  - ‘ hP , -
l u - I  l i m s  i n c  p i c t u r e ’ ’  m l  i n n — n t  , u 1 c ’S  h t c c t s  ‘— h i l t ,n ~’ , i u m n u e ’ s  i t ; t , c’ ’- un d o,!
d c - s t  n -~ s- i m ug i u l i i i  - Ii’ s-eve’ r i ’  t i e s -  go - ‘ l h  i s  inu o c ;  i t  m -s r -  - ‘ - ~- - - mis I b c  I s ’
f c ’ i ’  c c i ’ s !  Ii’ ‘ -‘ ccl i nch  t c l d l c i ’ i v i ’ n u u c - n m l  n n n m i n m l ’ ’ u c s c u m c c -  I n c  I h - -  - l o n e ’  n i l - -  u s ,

( ‘ i l ’ ’  - m u m !  m i u u ’ ’ nc t c — i — t c - ’ s  m m c c l i  , 1 n , i ~ ’ 2 , : , ( I l ,  n m  — ‘ c — u - -s i u ’ - 1 c m m  n d ’  s ’ ’ c i - - I i  : : c I  i m m u m
e m n u  m i ’  I c’ I i cc- I m m m c i  sin c - s t  i l l - u t  - ‘ci ‘~ , I c l O d  i ’ i’m ’ ;  m mii  i n - u  ~ , i 1  e I s c i c I  -

0 m m - s c - n i t  I - u ’ m s - h ’ n ’ - ’ -  i o n  ~- ro h t  Is ’ um m ’ s , ‘ u u ’ c ’  c’ ,x c s ’ c t -  -~ i c i  o o u c t  mimic-
t ic roug h t h u  t h I ’ c u t ore -  t I me’ p - r i  n - i ’s  - i n  t o , - ~u s m  - t , on I v  t h o se
Ioe ’ su I t 7,t ’ c l 5c I’ - - ni ’s of S t  i nc I I m sa r i ) u r b i m i n  m m c l  i - I- ’ c - - i t  i on d c - y e  l opm cn t
h u e ’  I - c - i - m i  51 t u s h  - il s m urc l t i ’ - , c tc ’ eI . *~l, nI m u tt c - F i t u - n c  n u u m s t  h u e ’  c l i  u - c l  - 5 Ii,

t his ’ c c  I m u’c p rob le-ni u - I I - s - s i t - i t  e’ i i ’ s  t on . R a ’ s e -~l ‘ ‘ m u  c x  i - - t i ng u-sit e ’ s 1)1
e’ n r c ’ s  l i i i  , - s u , c l u c  l u  c no I c ’s of s oIls  I l i i i  - i n  ( l i’ s -g o n  s t n d  ‘- - i - - h i  n g t o n  w i
i I i ’ s - ,1 c oni t r o l  h i ’ t I l t ’  i- c-sum 2(1211 -

1)1’ t h -  - 21 1 5 1 s a t e -  r sh s ’ i l n u t - i - sm ’ s  i n i’e-ntor i c- si in the RI ic r P si-s  i n ’ s
S t u dy , 35 pc- rot -n h hsci ’ s’ mu i l - f  I s’ j s - i i u ’’ - ’ i n  m m i i - ~ u 1 d o m e - s t  i c  w s t t - ’ n  p a r t  of’

l i i i  i - c - m r . i t -  ! u c ’ r s - t ’ m l t  c l i  l i v c - s l t ’ s -~ c c s m t - - m , 15 !-c -ns s’nt in n imt un i oi p s tl
s m n m d  i n d i u s t  n - u  m l  s t m p p l  i t - c , ‘so s - u - i - s - s - mi t cii-c- ~I ‘s a t  - n I c u u  n - - c r - ’ i t  io ns ml
I i  sh , r in d c c i  I i i  Il lu- d c i i ’  I ol-umen t - Pc i’ e’ ’F i  I ic - - P - I  , s i ~ c-r fo r  c~ s i t u ’  r

cp u m t  I i t  V I tl u~— i ’ c u \ ’ u ’ r ’ m t ’ i c 1  -

‘-11 \,\ ‘
~ 

‘I’l l S \T I Sb Y N I I -

‘ I h e  m ind ine- t- - C l t ’ s - - ’s nuc e l ‘ s s c l  ~- r - - l s t - i l  - - i - - - I i -an nc’ s-uk for u i ) ~ t u mn um
s i t  - - cus s -  of ’ time cr - i c p 1 m m d  , t ’ui m c ’ ’ s m , m m m c c l  u ’ s c u u y , - sire’ I i ’ s i u i ’ - I i I e’cI 1111 0
cle f ire’ t e  ‘si i’um _ I umr m u l mun i ch i ci - n m ’ - - t r t uct u ur sm l I ci ’i (s m ’ sc m u - s dc— s i grc s’eh t - ’  i nnc !tnccvc
t ‘m c ’  Is st Ic i-she’ d Of i nc - I i t t  on . When the-s c i i  Is sire smut i ’ f i  c’sl , T , t l l \ ’  0)

t hi s ’ c-_ s i n  c ’  r s h e sl u rob l e n t ’s  t Ic n i t  - ‘ - ‘ s t - n u t  I i - m s - - s i l t  in c ci nunini g s - I c ,  - - 1  Pc’ n’
s m u c - s m s  w i  II h u n m ve ’ i - c  , i i  so Ii’ s-c l or m s- h is ’s- si . ‘hi , ’ r -f - n tnc s I f -  n u c s ’ tf l1u ~t l  i s P
‘ s s c t  s’i’’sbue sl p m ’ i ’ t s-cl i on  m i d  p r o p c ’r  r cl in t , m i t sire’ cii se’ t m s c e s l  i n  t s - ni - ’-m
‘ -I i n c h  v i  s lu su 1 item ’s ich ich  c r c -  costs ’ci i n  191-0 do l l - i  n-s

- r’ -- - b t t ’ eI p i t 1 c o t  I out c c i  I i  i - c -  uts - e ’ ch ’d t -- cont  n - e l  I ’ l c u c u , I  \ t ’ s i -  u s
,il i ll ‘— c d  l u ll s—n i t oru gi l i t  I ng in time tuppe - y- ‘sal s’ i s le - u s  , dc I oh e l s tnt s s ic ’ is ’ ’ tm - i i i

- ‘ m rc - scs , nivu ’ r ’ s , m o te l i ’ - s t c u a n - m i - s .  If this’ lsm nds Inc t h s ’  m, s uts’ rs i u , k an- ’
I c-ft i u siu ’ , ’ t i m u ’ ’ - c i g h lng, t,~i n g  sun cl  s c g n - i o m u l t u i u ’ s c l  p r s i s - t  I s i s , thms’~’ sit u ’  u
t h r e a t  t o  m c t b m c - r  n i i , ’ , c ’ - . i t - c c - s i m m  mm s- t i l l  u s  ‘ c t , ’ ,I I s m ni ci , logged fcres t
1 - m d , n m n e l  oi’ e ’r ~~m s u : c : l t n m ’ s t u r e  is iii -  source fu r  tiuuci cc’elui n’ i’~i I . ‘i l —s n .
i’r’ us ion - if - tn - u-si r -I - s ul k ’ s i n  t i m e  up p e r  w’ s m ) -  i - -b i e d s  i s  t h e  source  i - I ’ nu
1 - i  r g -  p er c c ’n t  - i f ’ ti c ’ ’ — n - i l  m u ’ n c t  V i e - l u . ~ c ’d itic nt gre-nut I v  u’e ’dn ucs ’c  I b ’ s ’
s i l t  m i , : I i v c - n t c ’  - ‘ s of m l cc n-- s ansi u - S  t - i e’ i c ’s f or i t s -  r i  c t ion , she’ n - us ’ s
ti l e- I I s imc’ r~’ i- s- s o u r c e , am i ch  el nu r n i mu gs ’ s m r u ’ b c s t n i  i n c u s

‘ m c i i  -, - - , - c u f  t i m e -  ~‘ c u i ’ c ’ r v s u t i c m n  i t s - eels  -f I S  su h i ’ u ’ u - m n n i  c c s u s  ns sud u -
as si part of ’ t i c i  s si l l S , i i c c ’  ‘ sn u b u’ - u - m i  i - _ n i - s  d l  vu dccl liii 0 205 )  w a ter -
shed si r est s t o  i s t e  j l i t  s i t u ’ t i m ’ ’  ct t m , I - : f t  t h i s - s e -  , 5 1 1 hs u ’,’e mm nc ’ed f o r
more  i r u t en s  I v u ’  51 u i - I s  n i ne l  u ’on p ( - r ’ d l  l vi ’ c le ’c ’ u’ l - ’ n i n , ’ r c t unde r i - a r i i - - u u c

m - u h - ’ m n u l mi nd ‘ -I ‘sI c -  programs . f t c-  i n m c - c - u c t  or i e d  needs  of t I e- se’
‘ s ; f t e r ’ u i m e u l s  s i r ’  sh c ~t s n i  i n  table -1 - IS mm m d I c c e ’ : t t c s l  nfl l c ~~un’ e’ c - S .
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‘ ‘ I  1 5 ’ ’ ‘,,‘ ,‘ , t n , ’ I  , - ‘ - “ - _ - - ‘ , ‘ , - , , L r ,
~, — ’ , ’ , ’ ’  , ‘ - f ’ r , ’ tm , u m n  i

- - — ‘ c , ‘ _ , -  f ,  - m r ’,’ c ‘ r I , ’ I c ’
-‘ - ‘ , ‘ - m , c , ‘ r i  - ,, , ,  ‘,~~- ‘- 5 ’ -, ‘-- ‘ I

— - — P 5 - t I _  2 ‘ c-
i • , , ,_ n , ’ - , ‘ c -  I ’  ‘ , _ - “ - - - ‘ -

—
~ - ‘ — ‘i f l’-, ‘ s — i  Tt~ 5 -~~

, S-
‘., -‘ - ‘ - i —  I - ‘ ‘ S ‘ ‘ ‘ - ‘ -

- r, . - s i  c s ‘c 2 4  ,d — m c 1 u n tm
7 - _ _ ‘ 

- -
‘ - I~~ 3 — c ’ ’

S t  m l  [I s - -  7’ ’ ‘ — m  - W’’
5 - ’  - - ‘ - ‘ - 1 f i t  - 22  ( t ’d - 2m - i - t i - i i

— -T ’ , - - 2 - S I) “c 2 c-
- I i ‘ c  t ,

-, I 54 I ‘‘ 2 4 I - -  - 2 c - —

5, - - , ! - ‘ I  - 2- t - I -  I 2 5  - 2 ’’ - -

- , t ,  J c  j r , n t , , ’ ,t n - u ,’ ‘ H r c,n — s  t , r ’, p e r c - t ~
- - r - ~~ - . t ‘ ,- ,-~~- -  - ‘ - c ’-,- ,  - ,~~ ,- , u - s rP i -s  - - ‘

Crop l and

A g r i c u l t u r e  h n m --s expanded  f rom a sn i a l l  are- a to  over 585 ,000
n u c r e - s in  the ls c -s t 100 ve-mmrs . In  the nex t 50 vs s i r s , c r o pl a n d  is
expe o ted i i — , l c - c r e ’ s i - ss  almost 1-10 ,1(00 m m c r c ’ s .  -‘it the same time , the
demand for agricultural pr o c b m i s - t - s w ill grow . ~lore- i n t e n s i v e
crop i and use is an t i c i pate-cl with improved y i e l d s  broug ht about Pc
i rrigation , drainage , improved strains , an d better management .

‘rhis will require t h a t  the crop land be pro tec t esi f rom
f l o o d i n g  ansI u ’r c i s i o n , improved th rough  d r a i n a g e  and a g r o n o m i c
pnact toe s , and provided w ith i r r i gation writer in t h e  a m o u n t s  and
mt the time needed . Total l a n d  ars’a suitable for crop prod uction
is shown on table 446.

Table 4-b - Land Areas Suitable for Crop Production
Subregion 10 , 1966

Capability
C lass i/ Oreg on Washing ton Total Perc en t 

1000 acres 

I --  1.8 1.8 --
II 439.4 163.1 602.5 17

III 593.1 250.5 843.6 24
IV 1 ,482.9 636.2 2 ,119.1 59

Total 2 ,515.4 1 ,051.6 3,567.0 100

1/ Discussed , App en d i x  IV , Lan d and Mineral ’s.
Source : Soil Conservat i on Service , C-NPRBS Data ,
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h~n u t sr Comc ’se-rc’si t ion

Oat a sh ow that i - cc- n -  3 .5 m i l l  i on sic ’ ri’ - mire’ i n Cap abi  ii t i
C la s s - c-- . I through I\ - C o n s i d e r i n g  o n l y  s o i l  c h a r a c t e r i s t i c s , n i
g re -a t  man ic nu d uhi t ion nt l n u n - s- s m - s  c o ul s l  b e ’  i r r i g a t u - l .  H owever , i t  i s
a s - sc um c- d  t h m s m t on l v  m u -s nt cni 1 1 ‘ s u i t  jonc c u f  ths- ’ss ’ —ed ls can he

c_’ c m ’ m m c ’ t , u i  s - ni l lv i t’ m ’ i s : : c t esh  i n  t i u c -  f S u t - , - s c ’ i ’ s m i ’ , Ic’ future- .

I ru - i~~ i t u -eI c i -o p l an d  m ’ s  p ro _i s - c l  ‘0 t o  i n s - m s - a s s -  f r o m  175 , c l O ( )
s u e -re ’s t o  S l ’ , OO() acres  hi- 2020. In ad d it cm , i r r i g a t i o n
e f f i c i e n c i e s  s i m c m c i l d  i n s - r e - m i s - c  b y about 3( 1 p e r c e n t  d u r i n g  t he  same-
pc r-iod , ‘l’h is s-i 11 be brough t a l - - c i t  P i n ’p r c -ce ’ed i r r i g a t i o n  s v s t i ’ i n ’— s
au cd a shi f’t in  t h e  me thod  of n m j s n t l v i n g  ‘ s s t t e r ,

F r s c s - t  i ca l  ly  a l l  of ’ t h e  i nc r es m ’s e’ ii r n  gat i c m is  expec ted
t h r o u g h  the  cisc ’ c i ’ s p r i n k l s - r ’ s  . I n  m md cl i t i on  , ‘some- crop l and now
h s - i n g  i r r i g m u t e d  I t i  f looeh  i r m i s - - i r  m o n  i s  t - x T - s ’c t - - uh t o  c h a ng e  t o
s j m n u n ~~lers . Table -139 show’s time i ’i ninge in nin c-thods of irri ga t ion
to he accomp l i  she-el to me-ct this- sle inmmtnel f - u n  i mp r o v e d  e f f i  cienci s” s

I ncrease ’ s in  t he  i r r i  s - - l e d  s u r e - m m  n m i m e l  s h i  f t s  in the ’ m e t h o d  of
app l y i ng w a t e r  w i l l  r e q u i r e  ati i n c r e a s e  in  t i i s’ a p p l i s - s m t i on r s c t e  of
t r r i u ’ ;u t ion water management practice’s. Fable -1-1 9 shows some of
the  p r a c t i c e s  nee d ed to  p r o v i  d c  for  t h e  e f f i c i e n t  use of irri gation
w riter,

T a b l e  4 4 7  - C u m u l a t i v e  P r o j e c t e d  P r a c t i c e s  fo r  i r r i g a t e d  ( ‘ron - - land ,
-- : i d i r e g i o n  10

P r a c t i c e  ‘ - 
U n i t  1966 1980 2000 202 0

Water Contro l Facilities No. 1 ,934 2 ,490 3 ,610 4 ,730
Irri gation Water Conveyance Miles 407 540 790 1 ,030
Water Storage No. 92 115 145 180
Irrigation System , Surface No. 2 ,787 2 ,560 2 ,100 1 ,650
Irrigation Syste m , Spri nkler No. 1 ,586 3 ,000 5 ,800 8,70))
Land Shaping 1000 Acs . 37 . b 45.2 65.4 85. 7
Ir rigation Water M gt . 1000 Acs. 38,9 39.5 57 .3 75.0

Source : — o i  I I ’um nc sc- r v s m t 00 Se n-c’ m o e , ( : -N P R B s  D a t a .

\long the coast i rn gmrt ion is a marginal I m c sc -— -tment Ps - s - c u - s c-
of wea the r c o n d i t i o n s .  Some ve’nmr ’s s t u ’ u- coo l and damp , requiring
I i t t  I c -  i f  any i r r i g s m t  ion . c ) t i c c - r  ve’ m u r s , t h e  nmc - t  i r r i g a t i o n  u’ s- u h h i i r e —
ment w i 11 he nis hi gh si ’s 8 in s-lie’ s .

in sp i te of this , i rn p sit inn i is pro _! ~‘ c t eel to expansl i i i  202()
because (1) divers i fi u ’ s m t ion into crops other than grnu s ’sc ’c and
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l s ’gm ini&-— - i s i -i ’ s t hu’c , i nn m l o g  r i n d  i s  u ’ x n m s ’ o t e s i  t o  i n c r e - n t s s -  mmmi  1 2  s t i i u ’ b —

men m u rs’ u_ ’ x b i c ’  s 1 c ci t 0 c ’ a - ‘ mis I ng t r ml ~ sc t i on t o i 11501 ’s’ mm mmmxi mum
s - s i n -n -v i ng  o ; t j t n m o e t  - ‘ cu n  l i t  i n  1 m s t ’ s t i t n i - s .

‘l ’hs’ ‘s c m i  I - ‘ - i cc c r c - t V  i on “5s-r c ’ i s-u’ hmi s IsIs tOs ’ rc ’c ont i a i  s s ;t n c s -  s t c u d i  ~‘ ‘5

0 1 S u f I ’ I u ’  21 ’ s s i t u ’ s  m m l o n i ’ Ibis’ ( ) r u - 1 ,ue - I  Cn ;t s t t s i  t i c  a t - l s i i -- - - t e n t i n i l
-- t c e ’ n m g u -  c i 1 c i s - i ’ y of ove r  ¶ ) l 1 ,000 nmo rc - fs’s-t . -‘ill i i i  t b ’ s ’  s i t s  we ’re
‘s tiuchics - d for po s ’st hls’ nc c iul t i p i - - u sc’ , wh i chi wou ld in s - l a ds- S u f c l i c  comb i i r s m —
+ cm c c l  u - -es t u m i ’  n tu- i g m ! t i o n , t i o o e l  p l ’ O e ’s’ t i on , m i - s - I ’ s i on , ansi

~‘: u u n i i c i p s t l  s i l l , 1  u n s h i u s t  m m m l  s c u n ’ p l  ic- s - ‘- I t  c u f  the’ ‘ s t u c n s t~ - l i t r
n - mi s - s i  I i - n i u I i hi nt ec- n o - i -  s l i c e ’  l c c i - s ’ ui i c y  g r o up s  n i  1 s c n , l i m i n , -r s

l ) i v c ’ n - - i f l u ’ s  ~ i u s - ’ : st l’ c ’ n t I l f i c t l s  w i  I I pmoh a P l~ s - u u c l l h i t ’ s  t i )  be l i s t s ’ s ’  P ’5

i nei l v 1 , 1m m :i l’s nc sm n i  1 1 g c - u u c  - -

B e - o sum tc c - - , I I - ~c~si t i on - - I ‘ - - l u - nc t i s il  s i t c’—~ , I mind i ‘is us -  I ” s ! I  ip , mind
0 ’ h i m - n ’  p i ’ i c H  i s - c c c — - I 1 1 1 c c  l i ’ s-el , mos t uc I ’ t i c - i i i i  grit m cm is m t u -i’ st om si s ’e ’ w i 11
in c  \‘ e ’ t 0 i c ’  d c v i ’  1 cmps ’e i i cY p l ’ u i ,( oct 000st l i t O t i f Il - I n  l u f f ’ s  t o;t ’se ”s
s m n c a c i n i c c : i i c u c - s  I i s h i  u s t c - ~, i f ’ is I Ii hn mce’ t i c  i c e ’  l m u’ u m\ ’isl s’sl , c t r  o f  I - s t  u’s-am

‘s t f t n : i f t -  i~ I I I  (u s’ c t - s c ’ 0 .

i f  n - n i l  n i s t u ~u ’

I n  t i n  ‘ s t t b n ’c -g i un , c u l t - c ’  Mo , 0 0 0 l ( I  i o n ’ s -- s s - I  o c ’ i , c t l a n e i  I i n m v s  su
wet ci t -s ’ s pnu )lc lent . Ps ’ s l c - m a n c i  Lo u’ n i g n ’ i c c i l t  u n - i l  t u i - , -~1 u t ’ t  - - i~~t I l  n : s m k s ’
t i p -  si i’s c i c c , t s - u -  cml S c c I I r t -  of  t i i c - — -c ’ ssm m l ’ s  n t e - c e s s n t n ’ \ ’  -

(c i t 3
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Comp I s’t s’ ci m c  i nags’ of’ mos t of tht -s - - t s m c ~t - sm ’s i ‘s n o n t  p 05 ’s i P 1 e-
is’ it hi - u i t  p m  i or Il  OoeI e’Ont n’s) 1 - I in i ~ c - c  n- , T I n - s t  u c f  thi e w et  a i s- -  : j — s  on t o
icc ’ ci mmci mmcd o such 55 Os’ gre -c- t ii net Is ’ ’ • e ws l’s i t s - i  n u — ‘ t l  u - u s -  m I s  Is’s-’,
clii rio g mu I I t  - 5 — n ’ ’ i - l i t  P g i~u -Is  i rig ‘s s’,t ‘son

i ) r a i n u s c u l t ’  of 1, - I  - s c u l l s  ni ’s - r - - i u ’ c ( - - - b i n  l ’ii t u u n ’ - ’ n u t - u i ’ s  s i l l
s- - n I t m i i i , ’  t o  P u -  mtccom p l ished b o t h  b’5 m d i  ~‘is1 ut st l ’ s f l u s h  P’5 dlmnm i ll :c c ’i - ot’
dii , in s - ~I I ‘ s t  m i , ’ t s  , i’ cml’ c l i e  fun-mel’s s - i l l  he- uisc’ sI I ’u c i ’ con-s t shn m nj t i  5’ mmcl
t c c h n i  s - n I  s m s s j ’ s t  , c f l s ’ i ’

i o n ’ : c u n m i g c -  i n  l i c e  i n c t s ’ i - i o r  i inc p q u ni , ~sc s - u t c ’ - r i n d  (Ft c ’15 , i lIs
- si - s iri s i ‘s mos t  l v  front cm:n c’ i nm g unc le- i’g r o i tn icl 5s - ci c i ’  nit or n m s ’ s i r  t he sn i  1

sc u m f ’sm s - e- . in thi s’~ e’ :c n- ‘ snm , t li e’ u rcls- ml y “ nt ,’ c’ l t i c’i ’i I i t l s-m u nch is’ c i  s - i ’  c ’s

u i l c - n i’ic n- te - ei Pc s o i l  s - l i n i n g s ’ s , s - c’ s tc ’ s ’ l  , 5l t he ’s , - n ‘‘th e - c ’ I - - ’- ’ -s ot ’
c d c ’ s t m i u c t  i s - u s .  i c r s m t n c n m g c - p r o b l em ’s  n u n ’ - ’ s- s t m i s u ’ d  Pc so il ’ s  ‘s s- ,’np) I is-

‘sn i l i t  n ,  i t  - ‘c i clii i’ i n s -  I i i  - is I n I - - n ’ r s c  i u s ’ -cs - nm ’ s - ‘ I l  n u n d  I f  t ,t  i n  i l l  i’ t hs’ is s i t e - n ’

~i c u r i n g  t h u  g r o w i n g  s s - s t ’ s o n . I ~i - si ui d s- ci I t ’ n i  s - a t  c - - n i  i-c c’s n ’ s- s t e - ul to

m c m l  t i i m i s ’ th i s- ui r ,i I ‘ls u t ’c - t’ c mlm Ic- n ’ s -- in I c it - u ’ oc n - c i  ni ’s .

‘flie rs’ nu n - c - mu h I s - i - - i 20 , 1 1 0 ) 0 1  n ms - rf- s c cl s - ru pi n m ns i tic ths’ l o u i s - -  Ra sin i

nc’ed i n ,s- d n ’ n m i l l : u s - t - . ‘ 5 ! - c u u u t  h n u i~ of n l c i s  m ’ s Inc I i i ’ -  Ic - si r (‘ c c- c— h \‘al lu -v
j m e - s m  r ‘- 1 ,- , ! I ’ m ru l , (m t- gum - h i u - s - m m u c - ,s’ cc f I - -c- ‘s- m st c ice m u iu ,i 51 n’ ,mt i gt’smp bc v
I l - i s  n t c ’ - a  sh u c u i l s i  ‘ u -  c l m n t i n ie u l  s t - s  nm u n i t  - ‘- I -  t of ti m e - n ’ t - I l t s t l f l i f l g  s i c ’ s- i— s
s - si lt hr O n - s m i n u c - el i ’ - ’ I o m i t  c i  cl u i s u I i c c i i ,  ‘s n t -  r ’ t~ I I scdnli c ’ s - ftl’ ’ucil it v s - ut I c ’ t  -

I l i s t  nil i t c h  he snnru 11 sIi’ ff cc t t s . u n - c  i c i s c s -, c -  l - i ’ ~- 1’ i c ’i~~- In l (c’nm I’ i rs- f -b \ m i l l  s’v

s i t u ’s - I s-cl I u - s - m i c i i - c i c u n i c i  is it Im I i s - smde t i t  m et u c f  i r n - i g u t  I 00 5 s i t u ’ r ,
- \n i v c t - u - - s - I  h f  p i ’ s  I si u ’ i i-i_ u g ;cI i cu i m w si t - - n ’ sI c t c c  10 ‘ c ls c c o c cnmss i cie ’ n t i c s ’

c _ cf I



- - - I h i  ‘s is i I I ic s c~’ u’ u n  c i  m m  i l l  su m -u’ - 1 s t 1 ’  I c  I I s -  ‘ s i t c t i s  - - I he’ ci r’ s c I ns f ~~c -
- I - t o t  I s - c s t i i , c I  cs’ I  I I  Ice I i u s ’ e ’ s ’ s i i’ \ ’ to m l n ’ : i i n  c’ ro p cl n u n cch s i c - - s t ’ s  t ths

p n - i c  I t - s - I c u l  m , t I c .

h a l’ i s ’  - i - I S  — Ceunll ui l stt i cs - - l ’ is - t s - t ice-s Rs-qiic rcd I u u l’ moc’ i u le
\ ‘t- ci e - (.t I l m n m  I f l n m i ’, u -  , ‘-s-l i me s- ion I l l

i r a c t  ice lii i I l 0 ’s t~ 11 181 1 211(11 ) 20 2 0

i~ c ’s c u ru , u ~’ n - - ( f ) l l u i U i  t s- I , i ) i  t chic’s Mu lu-s 1 ,50o 3 ,50c 1 (~ , li- I ) 8,801 1

l ’ c,’ t i n nug e- ‘- t i ’ e ucttu rc-s N u , 11 (1 131) ‘s ’s - i  2 ,340

- - i i’  s - - : S o  u 1 house m I- sm t i on Sc’ n-s u s-c , (~~ Si - h OS ftc t a -

I- ros ion scnsh Sc’sl i 11cc -ni t nut ion

I I  l i t -  32 , 1 1 1 1 1  act --s , u f  s’ u ut i tln in cci is ith nun e’u-osio n pr oblem ,
22 , m i ) ,U i  s t o r m ’ s  c r 5 -  i n  the Rogu e On ’s t o . \i-oi ut 2 ,0(10 mis -re ’s O sti l he-
;c t t i ’ i l - s n s ’ d  I s  flood - m m m c  c u t t i n g ,  s i - s - f i t  7c , 1)0 a o l — s-s to c c o c i r
i r rugstt ion pu ’s i s  I i s - c’s , stud the- r cm m mini ng 1 (- ,7ft) aci - s’s t o  I I - -  s u r f a c e
run’s-f I of p n - c-c ip it mt i on. Cc a—s I s t i  mu ri-si -~ munch the - lot c- u— i or ~- sm 1 lees - -

the hi rtl i c c 1 smnl m u n c h  Ch -h n i 11 s hs cs  i n ’ s  hac’ s- only minor c-ros ion problems in
c mop s uui c l  n u r t - s u ’ s  . ‘ l ’h i s  s - mini  he m m t t  m i b i u t - - ,I to tius’ crop-s grown . Shifts
m u  oropland :un ’s - nms i roci i s - I t e m  - c o i l ’ s  t i c  more -  c r o d i h i c -  s o i l s  s i r s ’
o xI i5’ s l i - u 1  t O  increase the- e mo’s ion - s t  cot in tl he ;uhc tuu t 9 , 000 sic  mc’ s

‘ t u i ’ • n  o f ’ t h e - s ,  s - n ’ u Ou l ens  w i  I i  be s c c l c ’ u-s i I c e  i i i ’ l i ~ ’ i d t u a I  l n m n d —
O sll c ’ rs i i t h  -- - t  - ;hsmrt nig m ind t echi nc i cmi i m u -c s i st stIl e ’ ’’ f ront s-cih I u c t i n ’ s
“ , u l m is’ 1-10 ‘s h u n s’ ’; the - pr s c s - t I ~‘~~- s  I hat sirs- nec e- s’snu rs’ tc ’ t r i - nu t l oss’
mti ’u ’ , c- s cs- i ii sin u’ n’ n’ sic c n l - r umi ’I c’m mi - s ise - l i sm ’ s nm a i ni t s u i n  o t her  a r c - s m ’ s i n  n t
-c t  s i D l e -  s - u c n i e l  I t i O U

F a b l e  I II ) - R e q u i r e d  hs ros u on C o n t r o l  Practic es ’s
Sub reg ion 10

Ic r s t stic u,, Unit 1966 1980 2000 2020

Grade Stab . Structures No. 33 56 87 117
Diversions n und ‘F e r n - s u e -c- ; M i l e s  28 48 74 100
Ditc h -u Bank Seeding 1-l i les 7 12 18 25
Crop Resid ue- Use 1000 A0S . 39.6 67 .3 104.2 140.4
Grassed Waterwa y- 1000 As-s. 0.7 1.2 1.8 2 .5
Cons. Cropp ing System 1000 Ac-c , 119. 8 203.7 315 .2 -2~~4 , 8
I > a s t c m i a -  t~ u ni v  i mu n d  P l r m n t t  i n g  10 00 A c ’ s . t I II 10 1 . 3  241 1 , 7 5 3 i c , 5

‘ - c - u  c r 1 1- - ‘ m c  I I I m m l c s c -  ni st t i on  Se - u  V t  c - u’ , (:— \-I-ml u S i ) s it si

(c O S



I - lo ucc i  c i l l

Ovc’ r 223 , m l )  c m l  s i c ’ I’ - - ‘s of ’ s- n - c u p 1 ;m ni ul nil - c - sn ub t - - - t t o  f n ’ ‘ ci t i e ’ I t
f l o o d i n g .  H c ’c ’ r 75 pe’rc’cnt I s  i ’ s  the- c i , s t - - t s u l  s i n _ s - s f  ‘ ‘I ’  d r - - s - on  m i n d
D s t ’ -du i n g t  c c nc - ‘us n co t e’eh in (‘citsirs ’ n u t - f l - - , i t  i s  i u - 1 d’s’OI1 ’’s5 ’I i c - t i  lv
fu’; m ’s ib  he to coml’ul c - t s- i s ” coo t m l  I ’ b o d i n g  on t D - -  Ii cimu l it m m  ins i n  ¶ h u ,-
s-l ust ’ s I nil st n’ c ’ mu ’s

\ l ’ i ’ve ’  the ’  t i u h s i  1 p 1 st i n c  , sImi le h ood 1 rug o s -u s - m i m ic along streams
ansi m i c e - m s . 1 1 - - t of t i u  i s  cmun Pc’ c o r r e c t - a I  be dik log and eh m u n n e l
u ’ n l - u i  ~- - s - ’ - c u I  o r u r c i p r u c v u ’ I ” u ’ n t  - F l f u c f u i  p r e s ’ ’ n s t  i o n  he  sle -t  s - c i t  i on  is n t
c ’ X J ’ u -  l c d  t o  P u -  c i s t - e l  since - 111 cc - st ooni stsu 1 s t  n - - s c m - - - a r t -  st s ’ c’s - n i i n g  P esh s
I o n- nm nu ,m si u- omous I I sh . Ps u P l i e ’ f u n u l ’ s  is’ i 11 he u s c -0  fuur cost sharing
s m n i u h t s’ohni i s- ni I si ’s - s i ‘s t  : t ne ’ ’ . The Ii mi t u ’d P I l I l t  i on  u - f ’ f l o o d  ( ‘ 1 i t m i s

c~s j  II be most I s ”  I roni c pub l i e ’ fu n d s

‘u n i u m h c -  r of ‘ s t i t c h  i c - s  h n i v u -  been  made - c i  the ’ f’ I ood i n c  n: p roP  is -n i ’ :
i n  tIme ’  Rogu e , ibn i p u~ u m ; m , nu cl e i C he h im u l I s Psi ’s i n ’ s  - and mm fe- cs’ pro iec’ t h s t ~ ’ u ’
been t c u u u r t i s ’ s c e l . I - b osh Pr uts ’ot ion s-nun lie- ‘X~ t’CI° i I to pm oe’e-s’d - c l  ‘she
m s t t u ’  w h i c h  loc ;m I l an d o w n e r s  become m i t e - r e s t e d .  ‘ft’si of ’ the’ womb
s - ill he done thmo uug h - r u e - s - I ’ s  cs- i t h  pub l i e  p n c r t i c i p m u t i o n .

‘lh c’ heave- cc -u - c t of nc mitt ‘‘ :1 i ng st re-am nmnd ri scm Pmunks from
e n - ’ u - s c o n  ci ’; u m n u l l v  s - sm ncflot be- e c o n o n c i c m u l l v  j u c — s t i f i e d  s o l e l y  f r u i n  t h e
S t s c l u O f l u l I i t  of l a n d  p r i - t - ’ s - t s - c I . h o n s i d e r a t i - - n i s  ‘ s c c s -h mu - c debris , s i l t ,
po l  l u i t  ion , and o t h e r ’s  mu s t  be i n s -  luiulm- cl t o  n ’s- t i — c b r i n k  p rotest i on
( ‘c ’ s i ’s  i h i c .  For ’ this mu sts—on , most of t h c ’  C n - i i ’ - i s ’ I i  c o n t r o l  i s  t ’x i ’ - k -t ed
to he- I nc lui sie - c I in t i f f _ l e s t  i l ann i rig is - I t h  c~~s n - -n i s - i  c - s it i - s i ;  Dv  pub Ii o
fu mu id ’ s

ir m i ) Is’ -Il ~l d ‘show- s I ‘m u - (‘ lon e 1 ~
‘ cs - u t u’ c m l is ’ fiu’I - t h , , I  Ir i sh i c - i u l ut a I I ansI —

Own s- n- -c strc- es - c -’ cted  to nic s-omp l I - - i u  -

I sub Ic’ -(D I) — ( :~~fl~U 1 sit i c- c’ Cr0111 mind I~ 1 ooel P rc -v t-n t ion Pi- su ct I ce-s
Seth i - - s - i  lOi 10

Practice U n i t  1966 1980 2000 2020

Stream Channel Imp , M iles 311 1 , 2 1’S 2 , 540 3,820
St re-anibank P r o t e c t i o n  Mi le ’ s 122 -Mm - 995 1 ,490
Stream Channel Stab. Mile’s 4 16 33 50
D i k e s  ari d h e- I’d- c’s M i l s - ’s  114 4 ’s -b 930 1 , - l O s ,’

Sou r - - c :  Sot I Coruss’rs’s mtl on Sc’ rvi c’c , C—NPR 1t ’ s i (scl si -

606



‘ mu ’s’ n - scm (ccs t ‘s

Icc ’ ‘‘c t m uis i te s l c’u c ’ s t  s - c  c - i - i - u i c hcn g I c ’ n ’ the - con se ’n- ct i on -a;
I t I i I ) i ’ f f \ c ’i s e ’ I I I  ‘f  t h u  su ib n- c- s -, co n ’ s i - u ’ op l an e l  mc ’ s c m c i c’ - s  i s -; i s c c \ s iI in
I n ub Ic ’ IS I . -h l uc -se - s - c c - s t ’ s  nm r~- in t u - i ’ l l -c  of 1 0 - i ulo I I nu t -

I n u b  I c I , c 1 - I c t i s - St  I - -c l I ‘st of (,mnjt I s cuc cl C’ c c - - ‘  n - s nit i on  P m nu s - t I s - u ’ s
ii’ i’ - - s- 1 ’ u ’s 11)

I’ , u  - - r Cu-mn — I mcc ’ s  i o n  I 
- hood

I t c- nu s e t ’s- sit ion icm :minnm u - -’ Cool u ’ol l ’ u c cul t- u - l  ‘ i ’ u c t m u l
I 1 ,000 sin I 1 st r )

i o u  - 11 1 ,80
- 

‘ r i ; ; c t c  I i n c h - s  105 ,03u) (m ,112 (, I , I d ( t D  1)23 113 ,0-1-1
I’ u u l - u l i c  I - m i n d s  ‘s , 235 2 , 111,0 1,88 1 ,0’s! 31 , 373
‘Tcc h cni cal Co’s t J,/ 2 , ,8’sl) I ,SS8 82 2  11 - 1 ) 3 ,71$

‘ l i - t r i O  i S - I , L--1 1 1 , 733 2 , i ) ” S 3,1133 DI , 1 l 3

bO Sh —2c)O0

~~
‘
~ r’i~

T:utT f - u u n i s h s  2 2 1 , 11)3 19 ,111)2 2 , 1-1 )) 2 0(12 2-15 , 020
i’ u u b l i c  I5 unsis - 1 -8 , 02 2  8, 182 431 ‘s ,1u~8 u - 3 . -1s - 3
‘is ’ chn i o sm l Cost 1 , 556 3 , 124  1 , 883 5-83 1 1 ,1 -I cc

- - l a l  27( ,I~~~$ 32 , -tOS -1 ,75 1  9 ,o53 323 , 178

200 1 — 2 u ) 2 0
- 

‘ r u - , : u I  I - c m n s i s  3 10 , m m 7 m )  20 ,57-1 3, 181 1 , 721) 353 , 95
i’ si i -l is - J’ mi r ici s 01 ,732 12 ,‘s7- 1 ‘s i - I 1(1 , O m l  88,i u 3i )
‘l ’ c’e’i t ni en - al Cost 9 , ’—’ c l  7 ,93o 2 ,083 ‘ 1 3  21 ,

‘I ‘ t s m l  9(~~ ( , i ( ’  :01 , 1 - 8 - 1 ‘ s 7 , c l  13 , 723  4 ’s3~~~- i ;

- - I ic c h i d e - - c  ~u al ’ l ie ansI nun - i c-n i t , ’ s-n-c t s
‘-: u ur u r ’u ’c ’ Soi I ) , u - u l - - c ’ r v a t  l oll Sc ’ r~’i c’ c ’ , C-Ni ’l(OS I s m ut a .

I - c c  u- u ’ s ;  t i .ni iiei

i , s i r i u l  n u n u n n i g c m e n c ’ p m s u e t  u s - c,- ; u s c - cl I i -  be ’ i r i t e n s i  t ie - cl is’ l  th t i ; -

n-c-u -lies -ni l - i i  o l d — g r o w t h  timber st mm cd ’s - ‘i ’he i - n - s i ,  I s  of t i m b e r  h s m r s ’ c -s t —
ing :il (crl g us’ i t h  inems-ni - si n g act iv it v u -u-cu r, t s -~1 Ice o t her  ( ‘ c - r u ’s t user ’s,

w i l l  s - o ut- c u’ m o u n t i n g  p r c ’ s - s i r c - s  on t h e  f -- ru-St land, -‘u s-ce -berated
levels - f  w : m t c - r ’ s l u -  ,h m anage -n ’s -n t  w i l l  i c e  r u n  reel t o  r C ’du cu -  s e - d i r t - n u t
l u-c - el s nuru d tm he-n e -f l t St n- c ’ ntn’i f ’ I cs- s’~ t h r o u g h c~~ ’~~t n it ion m imi s c i o n  f’ ic Id
;‘ si! ’ sc )y-n ’ l ( ~t . ‘l’h c’se’ pract I s- u - s  must Pc- ml part of ’ n u n s -’ p l a n  1 ‘cm dec’u ’l scn -

s - :c’Iii or cl t ii :s ut t ori of t h u  f c , r c ’ s t  re - ’ s o m u r c u - s  , i - - u n - I  c c l l I s i r I V  W i t h  I l l -
c Of l st  r u c -  t t ori f t  the ict r u e - I t u r d - s  mtneh othe’ n- c r , c u - ’ s t ’ s  designed to
dc-vu- lop tIi u ’ -, s s f l u ’  r -I cot i n u b  t I  t h e  sub r eg ion .

Icm t



I’m , c  I~~’ n -s hut  uI  ‘ n - u I  , - - I I - m u u

I t  u s mi m I Ie ’ u (m; i I( ’ c b h i d  t 3 , -  i n t e r n - c u i s - ’  m c t i s , c I ~ ’ n  - ( s -  - i - - n d - - I s e-nc
e’Oi~ l t ts - Ie, l s’ c c c u e ’ u t n - i - c n t Iv 1 s t  t i c  I u c t ~~’ m  tu g i n c h  r m m c i  s c ,u c - ,t r u u c t  i _ _ n c , sm ’ s sh ut - wi c
i nc t ilt l u ’ 1~~I , is i I 1 pu ’ ,uu , dlc 1; - su s ’c,’e’ I c - rsc n c i _ n -  n u t  I c - s i s t , s - un  I ‘m i s - i ’  ‘ I
p!’ u ’ — s ’ t l t  l e-~’s- I s  n u t  I h u t , ’ 1 ctd m ii e’ I c - n - c - - s t  1 minds - I c - s - u -  I c t 1 ’ -  m - ~ ‘, e 0 c i ’ t  I-- I he ’ l ’u ’ e’’ sc’nl piub hit s -  lm mn ucl r i t e ’  is i I 1 im ~- rc c- s- - s s m m r s- f - c  tic - ’ p u t  v - d c ’

t i ’eO’— li v 2)12)1 , e’s I - c ’C I all’’ i n  lOs’ s t t i ons nm thu n - c tm c I ~‘ l u  c c o s  j o n  - - I-
S e - u i  i ni ce -nt  s- i s -  1 ,1 l t , fn cu lt i i l  - Talc lu ,- -132 oemt I ins’s I ; ,  r u n t  i s - i s -  o ed
t o t a l  cos t  c c l  such me - nm - s o n - c’s , : c s - s’ m u r n n u i l ; i t e d  t I r o u m g hc t h e  - u i  21 )2cc ,
i Iue -’ ss- s - i s  - ~‘s ac - - (‘sm — sc- cl on the a ss ucc— 1 st ion that (1) ()~ ¶ s - u i h l i e
fou’c ’’ - t  l , t u e - I — c , s-ou t r’ols t h r o u g h t i rsi ’,’r snile n- m id cofl ’struc-t i- ’ nc
s’ c c n i t r a c t s  cr c’ mu sle ’qti n itc’ If prop erly app l i s ’sl , and (2) on the’ p r i v c t s ’
I - it ’s- st l and-c , th e ,n u n iimul m m c q u ui is- sI in s-’ u ’nmr 2 (12)1 w i l l  Ice nmboc it
c ’qua I to t h s u t  p r e s e n t  i s - - ulone on this’ pu ll-u Ii c 1 and’s

‘Fable -152 -- P m , u i c c t e d  C o s t ’s  for l’, n t t c ’ n- s } u u ’ cI  I ’ n - u t t  s - c t  i o n  P r s t , t i s - c s ,
Fores t  I , ~ nul , s- c t l c r e g i on  1( 1

‘Fc-t nil -
~ ot ni I

Prac tice ’s 
______ 

I bni t Ilri i ts,L

I’IiRl. I C  15 ORII-c I- I -

Logg i ng I )i stu r hin unc s -c- I i ’ s - s i t  meri t ‘u s  - 172  , O m c U  5 , l m - ’-
b l s i r ~~c - - ,t  Roniu l ‘i r c ’ s t t m e - n t ,-’~ C li , 2- 1 ,11)1)
Ot lie ’ n I ( s i t  - r ’ shec i  Re u 1uu i re -m e -nt s~J As -- - 7 , I 2’ 000 —1 L’I , b ’ -

I - t i  sm 1 Cost  2 32  , t ’ - I ,-

I ’R I \ ‘ -\ I I ,  l ORI S’!’ I ‘uN I

I i g g u n ug i ) i ’ s t u u r L c i u ’~ - I c ’ s ’ s i t me ’nt - ‘us ’ , lDu l ,000 3 ,75c)

I mu mc ’m - s ’ s Road l ie - s t ’ s  nice-li t , 2 1 •(‘O (’m 4 , 2 ;

O t h u s  r tVni t e- r ’Ouc ’d R e q u u  I n - u - r u - - l u t  s ‘us- - I , , S “ ( c  .1100 130 , 01cm )
I - - I  nil Cost I ‘v” , 0 50

11) ’! ‘u l , UI , l eNt ’

Logg ing l)i sturhance T r e a t m e n t  ‘ u s - .  3 2 2  ,000 S , ‘t 1(1
b a n - c u - s t  Road ‘F r e - ;m t m e n t  ‘Oc . 15 , 1110 111 ,223

O t he r  l~s i t s ’ r ’sbcd  Requul rements -‘us - , 13 ,703 , 000
‘i ’ mut nil C cc ic  t ~~~u l  3 u

I / J o i n t  I I fir ’ 55- - s - s-sir pc—ri n d 11 )1 3 2020 , Co s t  i n  lI l t , ) d o Il - c n’’s -

I n - s  1 u t ~1 , - - - , road mai nt c - d u d s- c’
3/ I n s - l u i d u ’ s  w a t ’ - r s h c ’ d  ‘s t i rs - s- c ’ s , p lans , (‘ire prcc tccti on , t m n c i h c ’r

cul tm i r nu l pr ni ct ice ’s , ‘sped ml rcusmd I s’c 1u i  re-merits , and c i t  i i c - r
m c d i mc- I I v  m c -  b s c t  - -d i t -‘ us - -
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- ‘u ’ s t Ii i ‘s r n m  u - c ’  , mc’ cur  r e - n i t  -s s t  c ’ i- - s I t u ’ - I p i’s - I  u - s - t i on u’sc s t - s u m  m u ’s  u~’ i I I
- ‘os’s nuh onit ~ -( ,230 ,)lO) t mun u,nu u mu l I s- ’ mcii flu ’’ 1ctub l ii’ t ’ , ’ n ’ e - s t  I n u n sl ’ c  n m n m u l  s h o s - I d
s - ,u ’,t , i i c o t i t  ‘~2 , S l O , 000 a n n i u m u l lv  on the  pi’ i c ’ n m t t -  . ( - t i c - - I t  i n g  t h e  a n n u a l
co-c t~ t o tot ,mls , tb -m i s  a r i co uu n t s  t i c  ~370 , 3 I ) f , , m ) 0 ) t . ‘I’his rc - 1 c m escnts the
cost ot’ m ml i n t  n i l  n i  r i g  I iu , - product i ye c u - nc ’ ( i t ion of the’ f c  - i -st w’ate rshedc
u urce le r  t h e -  pm e-ssmirs -s ‘i t ¶ he ¶ i n - u j c ’ s ’ t  eut cie’maniels

mc ml s- i - she ’ d Re-hal ) u l j t , c t  i u - n ;

‘l’h c an - s - -mi ’ s i n  the’ meuI i tnm vic ’-l d s- mi t c’gc’rv on t s tl c bc 431) p rodu ce’
most of t i c s -  sed in r uent  n m t t r i b u t a h i e  n o  land ui - c c ’  a c t  i v i t  cs .  ‘i’h i s

u c - u - i n t  to -PH ) acre—f us -e- t of sc-cl i m e-nt per ye-ar ‘r n e ’ n i r ly  20 pe rcen t
of the ’ t o ts t l f r o m  all i tt u ’- ’ ’st 1 ;c t i d — s Iri ti e - - sub reg ion .

i l -m e ac reage  p ress-c It l v  u ’e - qu i  ring t i - -m utment and the amount t h m u t
s hou ld  be m m c c o n u p l i sh ied  d u r i n g  time- o- ri u sh ’ 11m8 () , 2000 , and 2020 , mmmc-
l i s t e d  iii table -233. Typ i cmi i of the -- sc ’ p m o g m n m n u  needs i s  the stream
c lec ir mui cs - c uc m ~ p i s-tuu r ec l on t h e  f o b  l o w i n g  page . ‘ u Inn - n - s i  c-c log j ams

- ‘fl1 n m u t i i r a l  and m n m n — c a u s e c l  P los - I— un -ununy nfl ic- s of conms tm s- 1 streams
Th i s d€’P ml s is cit hI - r p 11  ed and h i m  rn ie el on tic e ‘ci r’’’s uinbank , or

s - s i t - - r e el in t h e  si min ding t imbu’ r mml ut c’ c ’ this’ h i ghi u s nmt i ’r nn uni mI - c
- h mu -d c  - 13 - 1 out li n e s  t i u c ’  e -xps ’c te ’d sediment re d u c t i o n  t h r o u g h  the
app Ii s - mut t on s-c I’ these- dc _ c-mi -s i rc-

u I i ’  -t’ .1 - ‘ r- - c , I - , ds - - - ~‘ - 5~ i- ’ ‘ c i ’  c I - I c td  Pt ’- ,’_ c - c , ’ s - I - - c ,- ‘,

‘- ‘ — is  c , ’ c ,  i - -

- - — — 
_ _ _

i _
~~~~- 

- -

I - - ’ - -  i ’ c i  - \ m c , c c r l I 
- - 

-~~i ,s’  c ’  - ‘ ‘ — - - ct ’ m
- - - - - 1 ’ I f c -  - ‘ I~~ I u - c f ’ s  u 

- - - - 
I sun ’s 5

-c i s - u  , s-’, u c s

l .c ni ,I ~~~~~~ s t - l c d -  u :  H, , ; t c - c  i , ’ss- l , sOe - s-u :
St r , - ,c r  ‘ - ‘ - I c c~ c u d ’  1 c , , , u  ‘~c S , i1 7 ‘ c c  ~s- , - ,  -u ,;, m c ’ s -  i , ’- -
cc , -  i c  il - i c . , 5  c I i  , , , , c ,  s- - - I ~‘ ‘ c - td I - - ‘ I I s ’ - i - c s - c c

, d i  ‘“- 1 c ;  , 2~s- i i  ~~~~~~ u 9 1 - u

s ’ s  i c I c~’s i 551 ’ ’

I itt - I d t - - i cc- t I \~ ;u c - - c - i c -  - ‘ 
- i i  , ‘sici - - s-n ,hu ucu ‘,,umi

- - , — cc, I, it ’ ‘ ,t ~ - - , ,  s-~ - I r’ , ‘ ,~c u - dci  t • l t — ~ ‘m i c - s

‘ - — u u— - i c c c  I t t  - ‘ - c u ,  s-t i “ s -”  s -u , c -mut 
— 

sit  s - is - i mu

- ,,~~ ‘ u 1-n ; u , c- ’, s - c ,  i~

--u s - i s - 5  I t s-SI’’-

- -  , , ,,~ ‘u , t  s- c u  , ‘, t uuu  c _ c s-’’ .- c - - i , ’ i t — m , ‘u ic c :,~- , u
id ,  I d i - c l  i ‘ cu ‘- , — , ;- d ’ - I I , c — ‘ -d  s - c - - ,~~ ut  - I - ‘ _ ‘ I ~5 S

I d - i - i  I4i h c i ’ ,  t c ‘ ‘ - ~sc s- - c _ s - u ’ s ,  c, u c u c u _ ‘ c  u c t i  
— 

s - i

l - - t ; m l l , ’ - - n it, , i i  l - ,’~~- ’ ’
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-

609



:‘ ~:~- 
~~~~~~~~~~~~~~~ 

- - - -

“

_,.-

- 

- 

~~

‘ 

- ‘ 
~~ ~~

- 

~~ — -

h a b l s- - 15 1 - E x p e c t e d  A n n u a l  S e d i m e n t  R e d u c t i o n
b - s - in st Lartd R e ha b il i t a t ion , Subreg ion 10

‘I o t a !  Sed imen t
I c ’ s - — - e - c u t  ,-‘us’r e s  Ss,d . ‘i Js-~ d - ‘u s-n -s- s / Re-duct ion
l i s- l ds ± , 0 0 0 I  , \c ’ ft /Yus - l r e- stt ed ~~ A c - f t - y r .

V s - m y  low 1 , .7 40 - - -

Low l 1 , 32s , 8  1 , 770 - -  - -

‘u l i ’ d i u c ; ,  I ,~~1,( 3 .  1 377 350 ,000
Hi gh - -  - -  - - - -

‘ui- my Hi gh - - - -  - -

‘Io tjl b3j-~2-S .H 2 , lm ~7

l o t  a I i’s -duc t  I on , p s-n - i’s -i -n t 5

1/ U~t t ~~t f muns:  ‘s nub be  1 3m )
2/ [ ‘ , i t  mc ( ‘ mii i : -  I m u ! ’  ic l3 , - c i s- s  t re-at s-d eouuvs-r tcd to ccc mc ’ s -

‘ l I c e -  c c ~’u ’ n’ s m l  I c - ’ s l f c - s - l  - - 2  se’ eb i ;’~s - u ’ m t r e -duc t  i f t I s -  i s  S ps- c’s -c-nt s-dr
n e- ri m lv 10)) sic n-u’ - f ’u ’ u ’  I - c -  r s-’ ‘ s i n - ,  I ’h c I s n - u’ p  ‘ c ’n- , - n c ’ s  - ml 1 m m n - c~u ’ sh nu n-c’ uO
t h u  st ’ , h i sI c -n t u- s- sit It i nu g t’m om t h -  s t c ’s’e ’ Iu-i ’ nu t e ch s’c ’o ’s ’u on c e’:i ui ss ’eI  l i v  m m d
cm- s c, - a c t  i v i t u s - - c , T h i s  slee t - c ’s - s e’ c s - u  1 1  a l l  c c c c u u m  u ’ n c  m in d s  m i  t ( i , ~
uc ~ - c I  i c  n t c V i c  1 ul c’s it c- g ut n’s - ’

( c  II)



I n  nm d c , l it ion to I l u ,  ne- c - cb s f o r  se’d i me nc t r u - u h u i s -  t ion on the
J t u ’c ’ - s u ’ c I d  is - ’  s- c- c e - l u n g  (‘o re- st  lan s l s  , non c ’ s- ‘ i n - I ’s - c u ’ s  us-- c c r l - , u s - i l l  be n’ t n - q m l i reel
on sinus -  t ’c i l u rc’ c ’ s u , t c - nc - - i v e  la rge ’  t ’t c r c ’ s t  h u m s  and lands  d i  i- - c t  Is-
re’ l n i t e d  t o  f u t u r e ’  cs- d I r ‘ ; t c c r s t g c ’  p r o c - s - I s . Thcc’se- s s ’ u l i c - c - c u ’ s, source s
w i l l  he r i l e d  ni’s t h u - v  occur , wI n -n  nund i f  t r ’ - m i t m e n t  i s  n e s s - b c’u l
Henc e - c’ , th e’ 5 pers -c-ni t ovc ’r m ul I se-di i ’ -  c i t  i’eclus-t ion  is th:tt a m o u n t

I Pl c ’ shout 11 no ne-fs ‘c c ci  u’ s - c - sc os-cut r th u rough - s - t a ’ s  t mop h i c f I r5- or
othe r O t t  m i s c  1 d i s - c s u s t  e-r

i \ a t  - c  ‘t i e -  I m c  roc’enceo t

s - c c u c u c l s m i s - b  m a n a g e m e n t  mmc v he the ’  s i n g l e  mo st ci gni fi s-mint factor
i n  p r o l o n g i n g  run ot ’I - i’his , coup led w i t h  w a t e r  sp read ing  t u ’  m a i n ’ s  t i n
t he  us- s its-n - tab le and reduce peak f l ows , w i l l  p ros- i de the nian nugern’.- ;~t
t u c u c i s  f o r  ~s - s~t e - r  y i e l d  i nlc p u - o v c m e n t  - Some cover  m a n i p u l a t i o n  will c c ’
niccoin cpl ished i n c i d e n t  t o  t he  o t h e r  t c m ; u c t i c e s .

U s th  be 133 lis ts t h e  p ro jec ted  s - s m t t s ’r y i e l d  improvemen t pmogm :irs~needed and flu e- amount  t h a t  shou ld  h ) e s m c c tcn -p 1 isheel cl cur log tic-c periods
lY SO , 2000 , ans I 2 ( c 2 ) I  , T i m b e r  cover  s - ru t h e  p r i v n i t  s- f o r e s t  l ands  i s
mod i f ied  p r i n c i p a l l y 1-v logg i ng r e - q u i u r e s -’ c ’ Ic ts c . I ’ I u e r s ’ t ’ uc r ,- , nei the r

~atc- r s - i s - Id improvc ’rnieru t practic es nor  b e n e f i t s  a rc- e s t i m a t e d ,
m i t e - s i gh  ‘cs - c s - c- benefit does occur

n a h u -  t ’  - i’ r , , c i ’ - n , - , i  cc , ’, , ,  ‘t t c i j  i c!t~~ i’ i s - ’~~c - c , d  I r i s  n s s - - ’ - - t u e - i t ,  C -c -c - i ’  I
‘sc ,l ’ r e i s s - -  i c c

— 
u - ’ ~ i - s - c u t  — 

2 c f s - n -  
— —

— — 
O r  

- 
c u t  \ ‘ , - ‘ , c , , c  - -- - n  I -  ‘ ,~ \Ps - ’u c ct t u - s - ti

- s - c  - - f ’  -c - I

t ,c, v u’ r - ‘ c ’ ,  c t  - ‘~n~ ’ \~‘ - s- s - cu 4

‘ I s -  s- u i s - cu - s- nu t “nc cs-S ~ - s - c - —
h a t e r  ‘s’s’ T - ’ - i u c u c , ’ s- , . cc: ’, i s - 1 , I c u ’  - n - - u u - - c -

2 ’ s - C :  -u ,Ts-i~c s- s- s - s

i / Ici i )u , ’ i 4 , l i a r , , , “ - - -

.1, I n s - l o S - ’ ‘ , p , -  s- ccn s - , -  r c c c,n ~tnu l u ’ t p c r t ; i r u  i - g c - i  O s - f l  “ cis f 5 ’
~/ t’ I ; , n t s - ’~t u ’ ’ r  ; t u n c - r ’ s n g  t c c , c n 5 - ’ 1 r sn - i i  or i s r - , , , t c , I - , , , , t , - r r e c h a r g e , s - c t  t ’ r

u r r i ga t u on or -~O , , - r  r e-~’ , c i r ’ c -  i c s t l v c t v .

Total [‘rogranu Costs

In  s n i m m m u  my , t he  t , c t  m l  cost  o I f o r c s - — t  w m u t  e ’ r sh ed  p r o t e c t  ion
and l an d  t re r m t m c n t  programs t h rou gh - d ’  y e a r  2m )2m c may l’u ’ exprs-ssed
a—i fol h t c w - c
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( c c - - I ’ s
IT’( , ( lOO )

I s n u t  e ’ m ’ c l u c - u l  I n - c i t  ‘:e’t  i on  37 1) ,S~)5
l u n t t e r sh e e l  f lehah i l i t n i t ion  35 , 695
W a t e r  ‘ t i e  id  I mp m cf \ c- c’ u - n t

- 1 Ii , .5 i - i f ’

Range- land

~Is’ s i ’ c u r u - s  m ind I’ r ac t  i ce-s for bs mtte ’r she cl  P ro t ec t  ion

Re qui  r enwe nts  to s a t i s l ’s-- f u t u re ne ed s for  r a n g e - m i n d  w a t e r -
she -cl  protection , rs;h ahi litat i on , and improvemen t i n  Subregi on 10
m i rs ’  shown on t a b  les 456 , 457 , and 458.  Most ufl • these  meas ures
wh i ch improve wnute -rshed conditions also l’, :cc’e- other management
obc ectiv es or purposes . Cover impr ove -me -nt m u n c h  s o i l  s t a h i l i : a t i o n
p m mms - t ice’s w i l l  he needed on about 232 ,0011 acres . Some of these
u s - i l l  h e r e c u r r i n g  e f f o r t s  and a combina t ion of pr nmct ice s should he
a p p l i e d  to  some areas . Around 70 , 500 acres r e d lu i r e  r e v e g e t n i t i o n ,
inc luding establishment of gras ses , legumes , or browse species on
66 ,400 acres and shrub plan ting on 4,100 mis-re’s. Two-fifths of the
grass seeding will he a recurring prac tice . More than half of
t h e s e -  r e -vege ta t ion e f f o r t s  w i l l  he f o r  improved  w n t t c ’r shed
conditions , and the remainder for improved formmgc production 

4’ ,~’ t d e c s ,  ,- r - ~ -- . ,  d , , ,- ,  - ‘‘‘ ‘c -

- ‘ u ’ ,,-: - , ~~~~~, . ‘ -- c ~c -
t I - i s - ,  i il -s- co n — - -

- . A~~re- , ‘ , - ‘  I s- s - i I I  . . -
f r c ; — - c - -  , - c s--

Ir ed , c m i  ,c At r , ’ ’ ‘c , ‘ ,c - - :-n- f I - i~’ ’i , r,’ . I , ‘~‘ ~ , i - ’ - - c c cii
- i t  ., - , ‘ -, I , , InO¾ c ,c~ ,~ - ,‘ -  ‘ :0’

i r n c g d i ~ -’n i , i e ,  ~~ :, ‘-‘ too

- - ‘ “ , ‘ ‘‘ , c , _ _ , , , _  ,‘ ‘ , - c , 0,  3~ I,,,, c_ r i  c , ’ c ,
-i, a, - — -  i : ,  ‘ s - c c,,  ;im , c ’ .- 

- - t , c .  S sD ,’ ,  t I c , ,  ,,,,

,c, ,,,i 5i ,~- , cciii c _ in -

~ 
f i , , , ’ , f S  ‘c c 3, - 3 - -

5i- . ‘ - ‘ . 1 , n c r .  - i ,‘ ‘ ‘ - 
‘ s _ c t , ’ i , n~ ‘d, c e  i’ S —

, , f l J .  ,, -‘,_c _ ‘ ,~, id - , - ~~ c, , - i’
- , - . -  - ‘‘ - i d  — a - - 5 , cm i, ,  , ‘c -— I , , , ,  - - ~‘-

‘ , i - , , ~ ’ s- I’ ,’

i s- s- , ,, ., ., f , - , ,’ .~ ,, ,n , . c , , , l  - -~ r ” - - . ’ . - - ~~‘ c’- ’ - r, , , c ,  t , , , , f ~~, ‘c ’ , , i ,  - ‘ -—i .1 I d ,3S ’ . . - ,,, ,i i, e ’ c , ’ I , i  ~~~~~~~ • , s - - 1 ’ ~’, r~ - -~ , r s  ‘i
- ,,  - cs,, , , i , I s - .  - ‘ , c  i ’ r a c n l g ,  ui ~~~~~~~~, t  , , , - - , ‘ e f l , i , , ’ f l , , , , I  S

c r , , . , , f l ic , , ,- J c c a d ,  ,, ‘ ,, i, c,,, c ccc i s - - - , ,,
i,’,ier .m - ‘, I , , i r  - ou n i ,  and 0, p .c , , . f l r r s - ’cc-
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‘- ‘c - - c ’ - ’
ii , ,_ , t , ,  

‘ — _ _ , c .  s - c , -  ‘ -

n - u  t i , -i  , -

c r c  , , 1  tI’ s- - ‘  ‘ - - - -

~~~~ k ,~j , ; -  Si ,
n _ c , ,

i ’ L ’ , c , i . , ’ . in , c 5 I ’ o ’, ’ ,’n ‘, cr - , .

cd  - 
‘ - i

- ‘ - - d im s-  - - i  I -  5 ., ‘c’cc nc ’ - -
- , -,

- s-F’ , ‘ , i i i - , - - - - - - 5 , 1 ‘ -

- - , - , I’ - t~ - 031 1,Cc ct ‘ - , ‘ . - ,, - ‘ ‘-n  t - n , , r - - -r S ‘ , I - ‘  ‘,i I a,

n, - ~~~‘ 1q ~- ’, , ’ ’, . , , i - ~~_ f i ,  d ,,r’ - - I - s - i ’ , - ’ , ’ Ifl , l
r ,c  - I I - ~~’ — . c t i ’ , , , j c , , ’ , - fl, t t , , ’ t , :  ,~i ‘gall ’— — - I - i  ‘. - i , - , _: , ‘ - - , t -, c ,

I T , c S ~ c — , - ’, ~~~~~~ , , i i , I  ‘ c’ - i  - u i . , , ~- - -- - , - I ,
£- fn, I i,- - - ,- , , - s- - - I , - - c ’  c - ; ’’ , i cc  , , ‘ l  “ - - r ,c, -

I f , , ,’ i - ‘ M , d . , , r ,  - ‘ - i i ,. I _ c s - u  -c i , , - , , ;  d r . ,  I - s’ I - c
s- a c ‘~~~‘ s - c ’ s - t  5 c ‘ -sr- - ,‘ u i t -  I I ,‘‘‘ , - - ,‘ r -  5’ ,, r  a

‘ - ‘ c c -  - ,. 
— 

r c ~ I s- I - s  ‘~~ I l  I ’  - a n - :  - . c c s ’ ; s h c r  a c t s- - j

- , ‘ ,— , ‘ I i S  I —- — - —

5 r , c s - s  - , s - f l , f - —  ‘, r,’— , M,, ’  1’ , ~~ - 5 ,, 
~ , ,

“ , ,S? i - ‘ I t  r - S - r -- — I I , 2~~’c ~ - ;f - 5,5 ‘ - S
I. ‘ ‘ ‘ . I ’ . ’~~~’ ’ c  ‘- - r~ I i s -  , s ,,tc- , , ~‘ , , l  - - ‘Ii

- — - -  , “ ‘Ii’ ’ 5 1 ’ , i I I _ ,S fi’) d I ’ , f l i d  -
‘- ‘ ‘‘ i - ,c. , - I i i  , i t , , , . - , f , r , - ’ - cc c , ’  c c - ’  I - : ,

- ,, - - - s-,~ r~~s- t , Oitd i ‘s,tc m - ‘— ‘c ’ -

- c , - - , - i - , ‘ - ,c ; nd ‘ ‘
“ - ‘ i : ’ - ’c ’  ~t

-m c ,-,s- , — ‘5 I t s  ,‘~ ,5~~d I t~’~i I -
s ’  d x - , ’ ’  - - r . c  - - , c’s ,’  5 r, ’s  5~ c - - - - 1 , 2 - dc )  mc , c -c - n —- , ‘ ‘ ‘ t ’~~~~_ . , , ~ fl~ ,’ -~~, t s - , - ,  - f i t , - ’ — ‘,u rnt — eT 1 2 cm, ,  m m , , , ,  -

- - -  , , i 1 , r , ’ ,n . , ,  , f , r i- , - I . - 5 ” , t m -  ‘c s--c ’ -
i ii, i -  1
— , , ti ‘ I i  t ,‘ ‘ I c ,m , , ‘ c -  5 , - -  - ‘ -

‘.13,5 - - c c  — - -  , i s - , cn , u - ,  r ., i , i -  , - ‘ u  - -  , , .
- t c c ’  m c ,,

- ~I - _ - - c - c , c c  2 - c  , - , , - ‘ c , ’ -
c_ c - c .  ‘ ‘ - ., - ‘. ‘-ui I’ ‘- , - , .f 1 m m ,  ‘cc , ’  ‘i , t~ c ’’ - . ,

i i , - , 1i ci ’ - — ‘ c ’ ’ ’

s- ’ ‘, - s - - -- - ’cT-’,’,Tue - ,~~~~,‘I~~~~ 5\’r’ ’S ,,t , ’ 
~~~

‘ ‘ 
~~~~

“. ‘ 
~~~~~

‘ “ ‘ —

‘ 5,, , t ~~t ’ L ,c t ‘‘ i n  , , t  r - - , i  - , ‘ ‘ -,‘ ‘ n , t , , ’ _ f , ~~- ,, - - - , r _ - - - -’ , ’ ’  - - t , ’ .S “ ,- , i - — ’, c  i l — i , , . ,-
- c~

- c - — , , r , -  s - s - c t , , ,  it, U ,  - i , I , r - ~ , ,,- , 5 , - , , - ,  1 l-d-ra ,n, ,, - - -~~~i 0 , 1  , ‘ i , , ’ i , - c t , - i f l , -
t - l j ~~,,J ‘~ m c, .  5 ,,; , - ‘ ‘ - s i t s -  - I - c -  , , , t  - , c , , ,S ’ ’ ’ ,n ,-

Othe- r significan t i nnprov s-mvnt and sta hi l iz m mt i on measure s include
brush control on 36 ,700 acres , control cut ’ weeds on 63 ,100 nucres ,
and con touring of about 1 ,000 acres .

Between l O c 6  and 2020 , cxi’s’s’s I ye grsi z i ng use shou ld  he
reduced on about 81 ,600 acres , and re’cs-u rrin g nusl n ustmcnt wu II be
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f l s ’ c’u ’ ’s ’s , u c ’ - - - c c  : u } ’ i ’ I c I  ] 3 c ) , l c l u c c n u c  ‘is m d ’ - , m s c - ~l e’ t ’t - c  ~‘s m c ’  c h i c ’  t e ’d
o n-mu: u i r i s -  —- v s  t - m s  h i t  - - i s - r : u  t c - cl Is i t  hi - i  - - i i

’ ‘ c rc ’ - - n i ’ - ‘ cc  r ’ -  I cui , l , t o
i its - c’s - i  S ‘ c’ , m n u u c , - ~ rsm 2 i n1 ,c~ s-a~~ m c it v nil s-nc u’ us- u u si c 1 , - , mi n i  I c - us s - t e n  1 ps n ~ r ’ ‘, e—
me -ic t m i n d  ‘ s m - u  I S I  s i t -  I ii :su t i on f or  c s - s i t  - - r — s h u ’ ,I p - - ‘ c- ct i - cu - i 1- Ii I e
cisC ( f t  i ,i11 k s -d’ I ar ct ic 1 ’ 5 I I ’ ~ t he’ st cud e’d m i n d  s-sm cii ’ mc i ncc ’d 1 n Is- c I n m i l u ’ c ’  cs- j tic
1 m u ’ e - s l c u c ’l i u ’ s c ’ , \ ! - , - i u i  I il l s - us _ I le s c s - I’ c ucum t r i  I - - l i ce- slic,uc Id l ’ s--

s- ’ ,u n ’sI ruc - tc’d I c r  n - c ’ - te ’ct io n i - ‘ I ’ c onsen -m.u t i c c  u5c c r~ s , n--h u l l  l j t s c t l c ’ n
( I t  c ’ n - cc cl - ,I l n u n cls , m ind u c - S t  r i u ,’t i o n  s - I  h i s - s - s t - - c l  i ss’ i nc cr- - nc - t l : , i t

l i , i c’ u s - u h e l l I I t  s-m u cu s- mm ccl u uu ’ si r ] s -’ 50) )  u c : j  is ’s c c f  I i ’ n e -e s - cc -c t I s - -  i_ t t s - l n i c c c d .
‘s-~c ’s , - I ,~~c ’ 0 1 i t ’ c ’s I ’ s-~ mmml mcc c ’ us ’ u ts - r t’:ic u I c ’ I c - s  s l c c u u u l d  be c l e v c ’ l i s ’ , ’ c I

i n cus 1 t m ~h uing ,~oc c re’I cl mis -’ - cssc ’c ut t n -  u l u m i j n c  c - I I , i c l , , e’ cc ’. -~- t.ls ) fu r I t  I c r  live --
st i ’ s - c d u s t  r I l c u it is - nc , s - u ’ s - sc’ r\ S i f s - c l  - - t  us- sit c r  s n ’ . - l i e ’ s  , mind  ~‘ r e - c u :  r \ ’ s m  -

I i s-fl s-I  i s - ; ;  - 1’ u~ti mm I i  I . (hi about ~2 
“‘(I m l Is’ s o s’s- I n~’ n u c ,’c’c’s ‘s

r i - s i t ’ - n u n d  I rsm i Is . n u tc c _ l HI nic i is ’s ot  n c - u s -  n’ s s u d s . s c ’ s - i - c l  f l I t s - c t  i o n
mc’ n m s u u ’ - n m ”  uc c ’cc ’ s s ;c r v  - - c - - -duce’ c- c u ’ s 1 - -cu mm cd - ccc ’s’s c s - c’ run t I

H I t s - c- i n I I u c , u ,  s - i d HuH , u t - - s d  ‘u ) c c n ti - cuJ ’~ and s” s i l 1 n - i- - cs - r~’ C i  i’s
id I c s - ’ s-’u - n c — - t r - u m c t s- i mui c cl O u c u ) - 1st i t i c s -  sI  i- tm n r c ’s us-- c  1 1 n’c- l l Ii I

r i -p t  us - e s -S I c - tI ’ - I cu i ri rug h i s ~c- n - i od smut c’S t I c s - u t  ed 5 , 1 ccc  s-’l c ’ _ ’ 1 d s cc ’ s

ti c-i ’ d n o l ’ s - c,- cu - t r u i s - I - - i n c n c u mcms c ’ n ’ u - cu’ - r s mcu ~~- m m c l  d rn u i I I s c c c - s  f - - r  w a t e r -
s—h c c ’ cl m r i - c ’ - - - , - ‘ c s - c - c u t  m o d  soni c I ,.0(P c’s-, m ’ s t  i ncg sis - s’ ’— n ’ s u u s t  he ’ I’ s’ p s m i  re- cl I t ! ’

t’e- t s - 1 ace-sI .
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Se’sI i n in e -n t  ‘u ’ i I d  I m p r o v e s - s c - n i l

Rs ’ s- h m c ’t  ion cur re - distri b ution of’ c’ rm m ,: I Iu)z ccc , - on suits-c- m i y- u ’ nis nm ns l
i m p r c v c -~l u’c’ 1- c ’t mt ly e  cot - c r  s h o u l d  r e s u l t - i n  a 51) p f ’ r c d ’nr r i - t o u t  i on
c c l ’ the annu al sed i ment  s-- i s - I d , f rom 37 sic -r e ’ — f e - c t i n  110,6 t o
11i acre - — fes” t i n  20~

() ( t s m h l e -  4 5 1 ) ) .

l ab l e  4 5 i)  - Sediment Yield Projections for Range-land ,
Subreg ion 10

Se d i m e n t  Y i e l d  1/
( s i t egor  i s - s  

— 
1966 1980 2000 2020

Range- land Acreage
(1 ,000 Acres )

Ve ry !u~ 4 ( . 7 7t ~ .7 135 .4 212 .3
l.ci ’s 108.4 85.9 57 , 1 18, -)

~‘I ed i u m 13 .5 10 .2  5 .9  - -

Hi g h - -  - -  - -  - -

~~cry Hi gh --  - -  - - -

total 168.6 172.8 198.7 230 .7

Percent  Change
from 1966 .0 ÷2.5 +17.9 +36.8

Annual Sed imen t  Y i e l d
(Acre-Feet)

\‘cry Low 5 7 13 20
1,ow 25 20 13 4
Medium 7 6 3 --
Hi g h -- - -

V e r y  h i g h - - - -  - -  - -

‘l o t a l  37 33 29 2-1
Percen t Change

from 1966 .0 - 11 , 3 -20.8 -34,8

1/ ~~~c n-s- l ,s-~ t h r o u g h Very  t h i gh c a t e g o r i c - s r epresen t  g en e r a l i  :ed
raId ~~s-- ,u r e- a s on whi ch annual s e d i m e n t  v m s - i d  per square m ile
averag es .06 , .15 , .35 , 1.00 , and 2. 75 acre-feet respect i ve l v .

I~~~ cs-vt ’d Range Conclit ion  mm ci ~~p~mc it v

I st i mmm ted (~mm t o n- - p,~I , -ciI I mu I m m  c~c i ncp r ove -me -t i  t , shown on
t m u L u l e  1 ( 1 ) , w i l l  r’e - ’ s c c l t  p ar t  i s - - I ’rom re qui red p r a c t i c e s  I c c ? ’  c s - m m t c - r ’ s i c c-d
r t - l c ; m b u i  l i t s i l  i on  and - u s - I t - c t ion , show-n i n  t n m l c l s s  -156 , 457 , and 4 5$ ,
and I mn u r t  iy  f r o m  o t h e r  m an agen c c’n t  p rac  t u ces . Good c’ond i t  i ons- rn unge
W i  I I  L u , -  t nc  re’ ntse- d I u ’ c u c c .  2 -1 percen t  of I t i c -  i ’ n m nc g c  i n  1~c o ,  t o  72 pe- r c cn t
in ,~c c 20  , or from 11 ,300 mi s - re’s to 100 ,700 sue ’ res , Poor condi t ion
range- , wit is-h accounted (cur 53 pe rcent of the total land in l d ( c o
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i l - I ’  I ’ - ’ ’  i ‘, t  , u s - , c t - i I’ c , n ’  - c c i  I’ , c i c c - i - I  c s - - I  I c c - c - ’ . , c r c - c d  - 
‘ , , c l - i ’ ‘ c - - c ,  I ’

c c , ,  c — u-  —

c c c l  i , - c i , I i t  c _ - u i  \, c ’ - ~~~ \, c ’ ’’ U ’ s- \, , , -  ‘- ‘
~ \ :  t ’

- I _ u i ,  u _ c s ,  i i  , I c , f ~~f I — ‘ iu i cs 1 i i , , — , 1 c -  - I _ i c f i ~~l 1  m l

s t  cs -

1 , 2  , c ’  I s  n m  n :  l~~, c
u s - i - s i c  Ii  i~ 1 S , i  I~ ’ , ’ ~, , ‘ m 2 c

c-i ’m ,~ - ‘ ccc -~ 1 - 
— c — -

s- I I1,u m~-p S .’ ?  C c . ’ s ’s- ~ 
- 

~i . j  i s -  -‘ _,~ s- 
- ‘ I ’

- - t .i I u - c l  - I lu ff ’ . I I ‘ -u -~_ ‘ . -
- s- - ,

~ 
— 

-

‘s- c : - ’ c m — I ,

I - ‘ c i

- ‘ - ‘t I
m s - m i  

— 
- -c  .i - c c  I i  — — — ‘ 5 ” 5, 1 , I

i _ c i t  I’m . ,, 2 l x ” 2 , ’ I -  i l  i l _ S
‘ m c i ,  5 - i  

- i , — i Si i _ u c I I I s — ‘ - -

‘ m c  u -  S ’ s  ‘ ‘ u -c  c s - n  I c - 12

i ’ - I  , I
- 

~~~‘;,, 
m c i  - cc I S .~ - i - I u , .~ s” , ’ s u - I c

c c ,  ;“ , u ~~~i ‘i , 3 . ;3 . - i~~’, 2-i
I ’ c i c m r  -S -u , — c . I c - ’ - 5 ~ - - - I I - c -  -

m ;c c c cd  i - - c l t - ’ u ,  ,-2 ‘f I s -  , Sc- , i -  ‘ - c i , - ’  ;c , .— I I :  S’ f c

s - s -  c , ig ’  A u / \ I u ’ - 7 , -u u . n  1 , 3 3 , 5,
- - - i  i i , ~~c~~s,- 

c c c , ’ -  f ,~~ ‘ — 5 .  I • I ” _ I I  ‘ -  ‘ : 1  — . ‘‘ c u

I -
_ I i~ , I I~ , I ’ - , - c c - c - d , ’ t I  r s i r c r , - -

‘ s - - s - c  ‘ - I - c u - I , - , u u ‘ ‘ I n -  s,- cS ‘ , t , f t I I - - ” r . f c: f ’ - , c c i , I ‘ : c c s - . i S i V t - , I - : ’ c c ’ s - S l i - , - S -

- I - s - ~t lid , ’ .c I c ’  I ’ - ,  -~~- l s-Ic c - c -  r ’ - - -ccl 1 d St - ‘u s c c  s- ~~s- c’c - c ’ s - s -  I ‘ ‘ m  ‘ c ’ - , Icc s- n c
~- s m cis-s c s - c S I ;  c ’ - c c c  c c i , - , . , r  m u c u c  ‘ cm - cs - m I -  u l : t  - c r i c i ’ n . c r i ~s - ’ t~- I c r s  c - u - - ’\ - ’. ’r - ,’-
cc m i t t  prop cr ’ ’- c n , i  j- ’ - ’ s - - u ’ l  , c , m i l - , ‘ I t :  m l u u c r m -

w i l l  he dec r ea se-c l  to 11 percent bs - - 2020 , fronnu 50 , 700 mici’ e ’ s t - ’
15 , ,Oc mi s --rc ’ ’ . -\lthough i - - t , u l  rnmnc gc l ancl a cr emmu s - c - is s - c p r ’c t e d  to

d rop m i h o t u t  2 1) ,000 ac re s  , impro ve - c l  c o n d i t  i s -mn ’s us-- i  11  r e s u l t  i n  a
62 c c - r u s e - n t  i n c r e s m - c c ’  i n  r m m n m g c -  ~s - t - a : in g  c a p a c i t y  t’r u s- c ’- 22  ,900 -\tI\1’s i n
191,1 to 37 ,110 0 . -\l Nc in 2020 .

- ‘- u s - s - il c - I  P r o g r a m  Cos t s

I ’ i i u -  Is - tnt I c-ct u n i t s - il in cv c ’ct t l sc -iu t cost I ’ or  r ;m r u c , s ’ I a n c l  w’ n i t s ’r shc ’d
r ot  c- c t ion n m nd i m p rov ement  i s $ 3 . 2  m i l l i o n  h e t ’cs- ce - n i  1966 n un s1 2 02 1 )

(1 11W) (1011mm n-c ) mu- - c shown on tab lit 4o 1 . Cover c s - I t  t’c v c ’uSS’il t and soi 1
s t a b  1 1  i z a t  i s -n c p r o g r a m s  w i l l  re ’qui re $1 .3 mi  I i  ion , or 38 pe rcen t  u-i t ’
the t otal ; 1,- s I t e  r shed  or i (s-nt ed land m;m nmm gcment I i  r m u c t  i c e s  r e-qui  u ’ s--
$ 812 ,000 or 2-1 p e r c e n t ;  and W m i t c - r  c’ c c n c t r o l  t - cu  r u u c t u m r e s  r equ i  n ’s - -
$1 .3 mc il ion or 38 percent of mul l  c o st s .

616



I a t -  I i  i l
, ,

:- , - n - , s ,u~— t  ot  ,s- c- -,4 -i cd - C t - , ,  - ‘ s - c  s - - s  S i c c u  i a - I c ’ ’ ’ -
u , ,  b c -  r ’,hi ,’d i rs , n s - -_ u  sum , a t c d  i i c - i s , s - I - t I i l , s -  con  o t  R an , ’ am u m i

l’s s-I , s - c  Is - j’ - — s-, i  W a s - - s  ~~ -I )‘rogradim s , I s - ’ r ’ ’ - ~~~i f O l  II

~t mi ~~~r c~~’~ s-~~ u ’ ~, - - ‘ - T7c~—~ 
—

~~~

is r m h s - ’ d I’ rcs~ r ,ic r s- s- s-cu S o  21 -ps t o  2 11 2 u i  I~~n a l
- . — ‘  s~~l i c u u j  ~~c u u u i ’ i -Th~u i I  -~ iuuiu ~

P ch Ii,

(- Us - c - I \ e!,I s - i O  ~c , d I t _ i c, 330 , -I 3 . 1 5 , 1  8 ” l ’ . S

So c i ‘0 al - , d i  sa t t o t s
i~s - i t c i s h t - ,_I ‘ .u , - i ’ ,’ s , ’e ci I , c , , s - I  7 1 i s- c n  m , 2c , ’ .S  c c - i ?

t c l , s - c a g c’t t i s - ’ c i t  I’ i i i s - 1  ~ ‘ ‘ ‘S

~,dt - _- n s - . s - , , lco i ‘t n r u , t u i s - s r- c s-I s- 2 f c . 8  4,_ c., m-
tota l ~2:s . I ‘- c l I ,u  I , - cu u 2  2 , I 1  4

s - i s -  i t s -  i

Lci s- er  i S s - , - - , - , I c ’ I I c  , c i , c _ i s - S 1  ‘I IC s -S .0  1 9 C c  - c ’  I ‘
~~

, 5
So i l  , n , c s s i , , s , c S i o r c

c -  r ’- ( i c . -d O r ,  c - i t ’ d  I c d  - cu , 7 “i c -  s-c icc - cc ,‘s-~ccj ,o
~lais i ,~’’ir is dcl P ram t c - _ c- s

Wa tt,- r i s - c t  r o l  Stt - ,c tur c- c- 7:i , y  c c l ’ ,  27 1:2 -ccci i-
198,5 -11c r, e,S c , c 291 - , i

c _ I I

CO’,- ’-r 115 1 - c - -, t r c - s , t  ,,ucd _‘ m~ ‘ 52: -u Sd - c , ’ l , 3l ,i , cu
‘- o il S;iL -~ I - c c u t ,

cc ,,n c’rstmed Or: s- I -J I , cc i d  1 1 2 ,  3 221 , _’ -I ’ S . 5 11 , cc
cc ,c c , c  

~m ’ ms -nt I’ c’,i — S c - c r -
r - - -c r c . 1 s-- c  rcc s - i  U I  m ’s- cc- cs- 7 4 I c c  - 

— 
- 

7 2 ,  ‘ 1 , 35)5 :
i ot j n : 2 i , i  l ,mS . - I , ’- , ’ c-

If i~, , ’, i _ J  ,-s - Sfi , ’ , c - — ’ i r m, ’’ , , , i , J  i t s - ,  t c , s c ’ ’ - SIs-,,cc , - c  t,, ; 1,,’s- V u , - I S ’ , - c n,I 4” -~
c t i c  s - s - r i  st ,,cO i s’b9 do, m s - r- ,

Other L:incl

l u t h u s - ’ r  1 m m _ id su re - mi s -S us-- i l l  i n c s - r - - m c c c ’  hr  o v er  21)0 , 0 1) ) )  a c res  b c ’ 202 (1  -

l’h e i n c r c - s m s s - ’  w i  1 1  be for  h ome and i n d u s t r i a l  S c  tes  , road s , rc ’c r s - ’ , m t  i on
mm ni -si c , and us- m i t e r , w i t  h barren lands remaining about the minus - - , ~I os ; t
of t h e  sh i f t  t I c  ot u - r 1 s m n uul ’ s w i 11 he from crop land.

I h e  s u b r e g i o n  h s m s  t h e  c-si -I t u - c i d e  lv use -el re-c u ’s - -s i t i on  sure - si c in c
the region . l t e - s c s - i c c s , e s t c i m u r i e s  , r i v e r s  , and dune are-as  r e c e i v e  a
g r e a t  n u m b e r  of v i s i t o r s  each y e - s i r , This use is limited to  p r e s e n t
areas , mind t h e ’  on l y ~~0SS ft le expans ion u t 11 h oy t ’  t o  be - t h r o u g h
increased Ic c - c e’ p ci -  s q u a r e  m i l e ’ . S t  ru cs’ tIle - d ens-arid for tin is type of
r e - c r c - s i t  i o n a l  U S C  Wi  11 cs) flt I flue to  g u ’s-w W I  t ho ic t  t h e  addi t ion of lane ! ,
these special areas w i l l  have s t o  b e p r o t e s - t e - s l  ( “ c i ’  f u i t c o r e -  use.

( : u u n u ’ s  ide rnm h I u. b e scch  ~~~~ ion  ; s-s- ‘ ‘ u s  c - c  c u - u - i  ng i n  s (s-me 5i rc ’ m m s  . l’,lc i le
correct ion of tI m is problem is I m p o r t  cc I m c i  i ng f u t u re r e - c r ea—
t I ona 1 needs , p resent I i r i ted d e v e l op m e n t  pre c  h ide ’s much s-omit ro 1
work . As t i i , -  p o p u l s u t  ion of t h e  r u - ~~i on s- cs -nt  1 n c u c c ’c t o  grow and more
t i m e  f o r  o c e a n — ’ ’ r  m en t e d  rc ’c r c . - m c t  i on  j s c y s t  i l ab  le ’ , add i t  i ona I err ’s ion
con t r u t  work wc II have’ to lu ,- uind e- n’i mi ke - i c .
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f l u -  re- i s  , i  c ’ o n c s t s m r m ~ , c r u s - . l  c’,c r c t m r c c u i n i ~ cc c - u’d c s - c -  u l , m c~s i l ’ c I i : , -

i ons- m il on g the c’ccm i ct - ‘I ce - ,~ 0(c c s - - nc-’; n c -c clin u g t ’ c ’.cs - ‘ mc- s - ci c L
5 i55 ’, t s - ’ -  lo t Ion m ind cI n ’ c i l  t c - t c s- ’ c -s , 2 ,l u Os - mi s - i’ ’, c c -  nc c ’i ’ ! ’ i c ’ i i
cond i I c on s mnncl ‘s -I c - - c c l  s- I f,e ‘ n ‘mm t e l  l v  f I ‘s- :- r i’s- ’ - .1 - - ‘ - ‘ c’ -cc c c  c c -

i ng S , Son cc ’ u’ s - s  c!c u uc c 1 ci I - - - s - I i ‘ c ’ I I s - i t t ‘ 1 (S b’ ’ n ’ I t i c ’ - is ~~ 5 , - I ‘ ‘‘‘ s-
~‘e- rl iii ’- - (cc cl (SI - 15 u s c s - i ’~ m c  u s I’s- f k-ms -~ : I - - - f O c i c  ~ I i I I
I 9 5 - —  2 10cc , ‘

~ I - c cc: i l i i  u s - n _ i  m c  - I ‘cs - IO u 21 2 11 - 
-
~ 1 “ - p o u t

The-c’s- ’ n u t’ s- mc c c t c c : : l i s -  r of - - nc -ni l s - s - m i l e  c ’ 1 c c - k - I c  c c n u d n c s - s - I c  c s - I  I s -
m l ’ -  the’ es t Il s m r l e - -s- s ucu i l 1 i c l s m l cs - s c ts’ n” - - 5,t c cs c - c c i  s l u , ,  r r c l ’ i c ’ c ’ . -~ 5 , m 2 t

l i e -  l o c a l  p s ’c ,~c l e -  i n  c e - p - n  u s - sm ’ e l  l i e - c t  “ - u ’ — i r s -  c l ’s m m c l  - r -  i ’ t -  5 , I c p

t h e  p o l l u t i o n  , , t ’ t h e- e’ c c s i m t , c l  w i ’ s- I’S . I s i c  s- ’ m c ’ ’ -  u ’ , ‘ - !  l i n u s - I  -

s c  i ls  W I  I I I  mm us- i nsI or us- sit e u  s’ I’ t ’ — H c I I i i  : m m  r - I I  ‘ l u - ‘ S c ’ I u c c s - l - . s- I
h i r e  t h r o u W ? u  t c n c c l - e - r  } i m m r s - -  c t i c u i - m m c c c l  u i , ~n i s - ’ u c l ’  c r - i l  p r  1 .  I cc’ s , ‘h i v i t s -

m m ‘ re - s i t  t -- w a t e r  qu . i  1 i t  v - I r e-cs - c u ’ n c  ‘ - n i  cu d c v m m ’ s’s-I I i nc- I ,
f c , r c - s t  l ; c n c i l  , and oe’c’rgrmc:e cl U i s - i  - I n , ’ m s - c s - I  n s m n c g s ’  l . i c c u l  u cm ’ l u ~ - se- u s c -ce i - i ’

much ‘ s t ’ , l l T I c ’ I I I  . s - e - ul imc ’ IIt g u t - c t  I v  u ’ ’ - JI c ,’s’s t i m c ’  - m i s  r , u s - c  ccc ‘s- i c - - n c ’ s-

mind c’’, tu mmm r i , ’- f i r r’ t - cr ,- , i tt c , cu , s i c  cs- - I l  c~ I ,~~ I I’ s-s I ) d c ’ t i l d  t i ~~, i c , S s -

r ’ ’ - ou r c e .  ‘l’h e c nt cp c’ ; ’ - - -  c m s-I uc l tss ‘ c - I c c) -‘ 5 s - l I e - - I ’s- ‘ !I r cuignc I “ I
t r c - m u t c n i e ’ n u t  us - i 11  he’ I~ ’ so ! Se -  tile - s - I s - u s - c u -  t r e - i ’- - c - c - cIt le ’nsm ~ ~‘n c She - -se’ ‘ ‘ li e - c
m i nds

1,1 5
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-
~ cc  l I I c ’  ‘s- 1 1

II m ; I ‘I’ s-. c c f t

I’ ) -I’ -s - i \ I 0 1 \ I I  0

0’.’ ’ c ’c’g I s - ) I c  1 1 i ‘5 I OII1Is - le,l oct t I cs- II ’ ) r i m s -  h ’, ( : , c c i , c i l ; c  , on t ices c m i st
I - u ’ ‘ c  ( s m ’ s ’ m m , k ’  itni c )~

’ c,s , s-cl i l l e -  ‘ ‘ “ S i  d , Icy t ics ( ‘cud 1 ’ ki vc’r dra ins i- ,:’,-
m ccl s -I - ci  ~1ne ‘ s- - ’ I c y  the is- I s-np u c - l j - I un i t mu ins - l ’l~ ’,- si c _ c - s c  i S t ’ I VS5 I’ s- 
I t I c ’ C L c l I i I s , l u I ; u -~s - o r t I i  !‘st s -’i I I s -  he’p ioci -imici - ‘ ,S s u mns-; )~~~,~~~

c ( ”
, 2 9 I)  a c r c - s ,

‘ f i n c s i n c  I c c , l c ’c m m I ac id -u ’ s- u t  5 , I 0 , I , c c i  m i s - c - c-c sIll s-I 1 su rges e s - ’, s- -r  a reas
l c u ,o Ii L c sid es ,  I i  ) ‘ V - t S s - C pe rcent ts p c b l i c  lansi , 10 pci’s- en_ it is

p r c ’ : - c t - ’ lv  owned.  It is the most denseir’ populated 01’ all l I l ,  seib —
re- i’ c (utis -

‘l ’ l_ i i s  cui b r s sg i o i u  i s  c l u n m r i s - - r e r i  :e’ ,l I s - v a n c a r i t i c n c  typ e- c U s s - i t s - ,
sn  ron g l  v i n f l  uue nccc l  b y s ca the  r on p i i  s i t  i n _ i  p ove r the  I ’ sus - s I c i  c Os-c I l l

-‘u n n u a l cs - re - s - i pi t at I s - l I  t s-u s-p s -- S t r om- u 31’ t o  SO i n _ i s - I s - e s  over  n cc o st of t h u
lo w ! m u c i s - I c  , i O s -’ n e - -s i c i r s - p to 75 i nc}’m cs  i n  t h e  c i  I I is sine! 1 1’ucsl 1 i ( )  I --
“0 n ” ’ ths cn n 200 i n c h e s  on t i _ i c  u — c t  t e s t  s lopes  of t i c  P s u s u s m u s - l e s  s uti s - I

i lls -m i s - i c ~1ou ts -tm cins . \Is -QI ct 75 f t c - n e - s i - l I t  Os - cs - dc’s-- I rOtTt ( ) s - ’ t . P s -~, ’ t ’  t l c c - - i c m , -h
‘-isc rch . 1’s-c s-f r e-s-t ~- ‘ rt I on , c _ i i t s - - c _ i  re l ’es rc’c’d t - - sm s t i c s - s  r a i n  sIs -acl cs-s-’
0 1’ P ’~ Olyn n p Ic ‘~otcn t 0105 , re-cc i t-es I t  to 50 i n c h e s  DI ’ p r e c  ip i  t m i t  ion .
11 n u~ - tn ; l u e - i t  es xt s -cc 1s-. cn cs t u s -’ m m r - ,l from P nt \cu gc ls -- s-s- aliccost t - -

~- I i v c r e t t ,
muriel ‘ s - ’ c ’tiss -s, mrd i r s - t o  t i u c s  O men Ju an I s i s u _ i d s .  N c ’ : m n l v  m c l i  - n ’ t i s -  s c - p l - 1 —

ccc1 ~~m~rm c 1 sun s - - cs lists -c m u f r o st—i c - c-C c e sm s- s - u _ i oI ’ I IS So 220 dat’s. his

‘ e - r ’ i od r s c n c g c s c  fro m c :c i cl — \ :- c i I in I I~ ’ spring I- l ’ uI s - - October in ths-
t ’su i I - ‘he b c_ i s - - sr  i t - o ct  I n - -i- 515515 011 iS ufll t O m -  1’s-in -iu cw’ c I s l suss - I - ’
c u , - ,1 s - l - ; cus - Iu e c ’ - c _ i c- mu ’ j i l t ’  Oucinc i . ‘lIme slco c s e - S I  t S  I l l  l ’ s-- s - m i l l e t ’ s
se’ j- s t r.m t ’- d t’rc y s the Oosurs-cI by  c t I p s-- s , and in r I s -- f ’-,uo t)Ic 1 Is.

I-n no.. I t 0i’ t g c l I d  i ng i n _ i the sub c ’ s - I ’ i cs-mi m s r ~s - u i I c i t s  t -,‘ 57.  7 m l  l i i on
sue r: - - ‘ - ‘ S  annua l  lv . Scs i c l v  null (‘il f- c-rcse clt u s t rc’unc forest l ans-d
:m r e m u s  ( c gu r c  c 1 s - )

l o t  s u l  s s n l l s s i s - I i t  y c e s l d  i s  n c ’ ; u r l y  1 , 1 , 1 ) 11 m i s - re- - i ’s - c t  , , c m c m s s m u l l y .
l lc i s -h i s  p r o du c e d  Oil u s - t i  s e  t i ccuber s m i l e’ i c c ’ s - s  s u l t I l O u d g Il  t i _ i c  c i t ’ i e - m s m
acid us - uc m - t ruict ion sire - sm- - - 1 1 50 ~m cc ’oiint I’s- ce S m g u m  f i c s - m I t t  5dm s u t I l l i l  - ( t af ’  I c
- I c ,,’ mu j i s i  I’ m c ’t i r c- ( u , ’~ I

c c l  I i
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I m u ble -1u2 — genet’ s m l  I :ed ,Sesl i truc nt y i e l d  by Co ’,-er  m u c u - f
l a n d t i se - , O n - r e g ion 11

Cs- s-ye  r s u c i u l  I , 000 
— 

Nt’c II me-rut Yi d e l
Land Use ,-\c rs’s 1/ Pc c- us c-c d t \c-Ft . /Yr Per cc -Il c

Cr op l and  -91 7 1-19
I- ore-s -s t Lmu n el o , - 129 7o 1 ,013 ‘-3
l~su c ngs-  is - u s - cl  105 1 25 2
Ot her I,nuud 1 , 522 i t -  ~~~ 2 1-

Total  0 , 1-17 100 1 ,S1~t~ 100

1/ R ased  on _ i Puget  O o t w c l a n s l  A d i  s i cen t  Wate r s  TYPe 2 Stud y da ta
ad j u s t ed  to C-NI ’  d e f i n i t i o n s .

Sou rce : Derived from fi gures (s - f ’, and 68 and Appendix  IV.

Cr011 l and

‘Fl_ic sub re gion _ i l c ; ~ -’ app r o x i c I s s m t s -’lv l8 ,57o im u x - l mu s - -s uc I t f m  mm t o t a l
of 591 , 000 acres of c rop land , an average of 32 acres of crop l and
per fain . Acre -ages  of crops are shown on t a b l e -  - I ( ’ 5 ,

Table 463 - Typc s of Crops , Subregion 11 , 1966

Ilim v L~ S m a l l  V e g e t a b l e s 1~
I t e m Pas ture  ( r a i n  Be r r i e s  F i e l d _ Ct ’oj ’cs I d l e  l o t a l  

- - - 1000 Acres 

l)r Crop l n mns l 392 .5 1 2 . 7  9 . 7  5 2 . 6  3 2 . 0  - 199. 5
I r r i g a t e - e l  crop-  80.0 0 .5 3 , 7  .3 -- 91,5

I and
‘lot al Cropland -172.5 13 .2 13.4 59.9 32.0 591.0

SOUtS e: Soi l Conse-~~sction Ser~ ice  C-NPRBS bats-

Icsi tesr COnSuc c \’ m mt con

Ap p rox i n s u t e i v  i i - percent of t is - e s -  c rop land , 91 , 500 m u c r s --s
is irri p smt eel .  Al  I excep t I ,000 icres are m rn g m ut c s l  by sg r I  1k 1 ing .
‘rhe s u e l m u p t a b i l i t v  s -mi s p r i n k l s ’ r i r r i p m i t  I o n  sy s t e m s  t o  t i_ ic s’m u r i o u cs
phys 1 cmi i s i t u a t i o n s  nun d h ucc ca u c cs ’ s- s-is ci i ’ t he  mit - s - mu W i ll result in
a cocc t inuing increase of sprinkler i rn gnut ion .

Puget Sound i s c’s ’- s t ’ nct i - u  I Is’ m m g I sis -- i sm tc d , all cm vi mci p l~mi n
e x t en d i n g  ‘- u u lut h w su r s - I f rom t s- St I - suits of -Iwo _ i c l c  l cR’ mm . I’h c - s - s m p l m - - u m t
the I ’ugct Soun d low i acid , us-t ime rocu s r i s ’ s’ r cmi 11 s ’ s  , d s- cs - c ci t  I c rig t rom

622



t h e  m , s i c c s -’m isle - s -  , s u p p o r t  ucu a iu v dai rv , 5 c ’ ~~ c : t  nm l)le ~un d i - c r _ i ’s- fm ic ’cs u - - . i’he
s - m i  l u t e ’ of pou I t r  socd po sm l t n’s- - p r o d u c t s  sold it _ i 1 91 1 succoujit ud t’or
21  p c: rs - ’ c - c d t  ot’ mull t ’ a n - cc u l f l i us - l is ’ , ti_ic s-m il cm e of ~la i  ry p r o d u c t s  so ld
i - m i - -m .-, . ps’c’c’e’ tlt , sO_ id the vm ul uc of i i  y e s - s - t i - I S d _ i t t  l i v c s t ( u c l  p r o d u i c t s
s m u - ~ 1 1 pc rs-s - - cut -

ftc’ s - - m i s -- t o n I  - - i c - I  of ’ I c i ~ t_ it Sc tJ i s - l  i s  t he  n c c s d i o r  s u g r i s - s u u l t c c r a l
m u r s - - m u  - It ,iccounts ‘o r  , i b ’ m m c t  72 pe r c , -n t  of t h e  a g r i  c c c l  t u r sm l s a l e- s .
‘[‘lie ‘subre g ion pr o dc ccc ’ s m u ~i~s rux  m n i s m t c ’  1 >’ 112 million doll ars of ugri —

c u i t c i r a l  p r o du c t s .  ‘l i e  c c. s ij o r  prod u c t s  of t I -: ems - st s i — i s - ’  of ti_ i c
Sound are d s u i  c’s ’ , be - s -- f , p o u l t ry , s t r a w b e r r i e s- , can e be r r i es , peas ,
s t r i n g  bean s , sweet con_i , beets , s - n i I S - s u s - ’ e, cucumbers , b r o c c o l i
and seed p o t a t o e s .

‘l i _ i c  s oeithcr n  border  of Psu g s-- t So smn _ id produces  schou t 21
~)C rc cn _ i t  c u P  t l u s - - s i g n  ceu l t u c c ’ s u l  s a l e s .  ‘li _ i l s area is fi rst in the
s t a t e -  i n  t h e ’ p r o d u c t i o n  of s - c s - s u p  b e s i c c s - , c m u c c i i f l o w e r , l e t t u c e ,
c s m h b s i g e , r hubarb , ce l s --rv , and cucumbers . I t  l ro d L cc s - ’s numerous
s -t h e :-  v e g e t a b l e s .  “ sus - s h i ng t on  i s  ti _ i c lea d ing  \ I ’I cn ican  f l o w e r  b u l b
producing st it’: v i  r t ua i  l y m u l l  m e re  growl_i on_i the t’loos-I p la ins of
the  L o w er  White scm m s-i Pu s -al I s - c c )  Rive rs . Some of t h e  mos t  i mp o r t a nt

- ‘i ib crops s-re I r i s , S m i r c i s s u d s  , ‘ l ’ u c l i p b u l b s , d c _ id Gladiolus corns.

11_i s- w e s t er n  p m  rt , in c  lw,I i ui g S smc i Juan I s- I min d , and K i  t s n u p
oucit is- s , pro d uces  about seven pc i ’ s-se-cu t  of  the sign cm c ltur al income .
nm I l \  fsm rc ~ ii _ i g i s  the  nuos t  i iu cpor t m m u t  ; i t s - s - f cattle , slice-p and l amb s
sire prevalen t on many fa rms . The- Sac _ i - J uc acu I sl siuu ds sire one of
t u e  St s i ts - - ‘S l c s s - J  i n g  - si ded- I )  prod eu c i c _ i g coui ci t i es . The i ie ing et _ ie s s  —

Sc’ u i m m u  l - m s - l s e c c i s  i n ’s-s u ’s-cs -I ;-i - s-- c l u c s u i n c - t c i ’  for th~ product ion of
mm 1 I’mi l fa  s- s- i  t i : s c o t l u s -  c l o v e r  f o r  11 yes t u c k  f’s-ed. ‘I’he Ki tsap
I’ e i_ i i n s u l a  mend t h s - -  si x- c - m m  sou th  of h ood Cncnmui are berry and f r u i t
a resi n . Vs-s-hon Is is-i_ id leads t he  s t a t e  in the  p r o d u c t  ion of cur-
ran t

T s m i - l e ’  i i  -1 shows mu i s-umber  of cs -s-uI y r  conse t ’vsit  ion p r a c t i c e s
app lied on c ro p lm mim - 1 by i nu s - l i v i d u a  is and g roup s t h s - t  h ave  been
e f f e c t  i c e -  t o  overcome some of t h e -  j s -ro h lens .

‘I ’his sub re g ion h a s  mm summe t- per iod i l ’ u s - m u t e r  s h o r t a g e
for farming an_ i d a W i n _ i t e r pe r iod  of w a t e r  surplus . I r r i g a t i o n
u ic- ve lopment has pecce s r ;ul 1>’ been sms - ’ i : iu c su c s  i i  n ic e ’ ,1 on s-ru i n d i v i d u a l
fan_ ic  s - u  - i s  , p u m p i n g  P c-on s t  u - es-ms or ~s’ r u u u i c c s - I u s - m i l  en , C l m u i l a m

( - ~~iIc t ’ , i s  m u_i O X C u s : - t i O i I , f o u r  i r r i g a t i on d i s t r ic t s  e l C l l ’d’ s ’n
project us - miter t i  13 ,000 sicre’s i l l  t 1 1C n o c ’t l u , ’ s u s - t c ’ r n  p s i r t  of  the
county.

(c 23



‘fable 464 - Wsite’r Conservation Practice s Appl ied  on
(; r op l a n e l, Subreg ion  11 , 1966

Pr ac t  i c e -  U n i t s  I o t a !

I s - u t  en Cont r s - i 1 I m m c i i  c t i e ’ s No - 2 s c
l r r i s - ’ s u t  i on  b s i t c n  ( d ’ n u v e - ’ , - s m n s - e -  M i l e - s  is-

I tm a c i  l i t  i e s
I s - m u t e r  ‘s - to x ’mu ge 1 - s u c i l i t i e s  N o .  I , l~~l
I r r i gation System , Spr inkl er No. 2 ,213
I , mi t _ i d S i s - m i p  1 ns-g Ac re-s 7 , 698
I rn g m m t  ion l~,it en Manage-tue-nt ,\s- re -s  19 , 014

Source : S o i l  t , e c u u s - e ’ r v m u t ion ~e-r v i  cc- , ( :~ N t ’t ~ItS I m i t n m .

l ’hc source of i s - s m t e r  f o r  i r r i g a t i o n  is ol percen t  from
sur face  f low ansI 39 p ercen t  f r o m  grosxndwat er  ( t a b l e  465) .

About 80 percent  of the  i c ; mv and pas tu re  and n e a r l y  2C
percent  of the -  row crops are- i r r i ga ted .

T s s - h l c  465 - Water A v a i l s - h i l i t y  and I rr i ga t i on  M e t h o d s
for  Crop i and , Subreg ion 11 , 1966

1 ,0 1)0
It e m , .  _ ‘Crc ’s-

I s - m i t  - c  Sou rs-s
S m . x’e’ mmm fl ow 55.2 (- ml
G r o u n s - l u s m i t e r  3-1 . 7
i~escrs-ou r Storage 1.0 2

lot il 9 1 , 5

rs-- mm s- i t  h A d e q u a t e  Supp l y 91 . 5 1(11)
-\ re- mu s- u th  I cc sm ule - q  un i t e  Supp l y — — — —

Method of Applicat ion
Sprinkle - n 90.-I 99
I 5 1 c o s - l i n g  1.1

s-ours-c’: i 1 (‘on’s C’ I’S S d t j OT_i Sc - I cc’ , (‘ - ~‘I’R RS Unit m u .

U r;u in m g i ’

-\ pprox  I ma te -  l y  518 , 000 m c re’s i - f  crop ! and have -  mu w e - t o e— s
prob l em , n u o s t i ~’ musso c i n m t e e l  w i t h  c u s c - r f l o w , s-e ’c’p mm g e , heas’~- ic int ec ’



r e - c c p i t a t i o n  and inadequate  o u t l e ts  ( t a b l e -  1 6 1) .

‘Fable 4o~ - Crop ls-n d Areas w it l _ i m u I ” - t c_ ic’SS Problem ,
Subreg ion 1 , 1 , l9o6

Cap abilit y Are a
Class  1 , 009 A cre - s

I I  261
111 1,57

IV
‘I’ot al  318

S o u r c e s :  S o i l  Conse rva t ion  Service - , C - N P R B S  LJsu tmu

There -  are man y seeps from hi gh e r  lands , as w e l l  as perched
wate r tables  ti_ iat  extend the w i n t e r  wet  sem is - on into the g rowing
season .
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(:~ 1_ is - i clerab le work has been don_ ic to  r e l i e v e  slra inag e  pro i’i-
len s  s-s shown on t suh l e  467 . I t  i s  e s t i m a t e d  t h a t  236 ,000 acres
of c rop land s-r i ’ i n s - a d e q u a t e l y d r a i n e d  for  preset _ i t cropp i n g  use .

Table 467 - I)rainage Practices App lied to Crop l an d
Subreg ion 11 , 1966

P r a c t i c es  U n i t s  l o t a l

Conduits and Ditches 1 ,000 fe -ct  2 , -14 5
Structures No. 27-4

Sou rce - :  USDA , S o i l  Conservat onc S e r v i c e  i m i t a

,\ resi -s - s ub jec t  to o , - e r f i u i s -  or p o l_ id ing  d u r i n g  normal  w i n t e r
p rec ip i t a t i o n  can u s u i m u l l y  h e- co r r ec t ed  on s-n in d i v i d u a l  farm
basis  by in terceptor’s- Many outlet faci l ities have required the
cooperation of two or ruor e  l andowners . Dra inage  of cnopland
will usually make possible an increase in the number of crops
tha t can be grown , as well as to lengthen the growing season .

Erosion and Sedimen tation

Table 468 shows the -  soi ls  areas in the crop lan d c a p a b i l i t y
classes w i t h  mu severe erosion p o t e n t i a l .  I’r e se ru t ly  there  are
over 294 ,000 acres of crop land wi th an erosion pot ential.

Table 468 - Crop lan d Areas with an Erosion Potential by
Ca p abi l i ts - Class , Subregion 1] , 1966

Ca p a b i l i t y Tot a l
Class Acres

III 43
iv 25 1

Total  294

Source : Soil Conservation Service , C-NPRBS Data

Land d arns-age from erosion , leaching, scour , and d e p o s i t i o n _ i
is si gnificant. ‘Fable ‘1 c9 show s t i _ ic  p r e ’sent  s t a t u s  of e ros ion
con t r o l .  M i t c h  of the work on e r o s i o n  co c c t r o l  has  been don_ i c by
i n d u v i d u a l s  or s m a l l  group’;.

Ic
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T a b l e  ~l~~ct - r o s ion  Cot_ i t t- s - I  I’ rae i ces A p p l i e d  on_i C rop l and
Subre -g i  on I I  , lt0- o

P u t  i c s ’  U i  I -- N u t s - i

G c’muc lc s  s-t s-h i i c s -I  i s - i t )  s- t  s - - s - ms - st c u r s - S  N o .  9
Ud tch Bank Seeding M i l e s  32
I~j e I d  Is - c  n _ i ei h c ’c- , I ’ , ~Sc  less
Crop R e s i d u e  U sc ’ L O u  ‘m ess - 32
Gr m i s s e c l  I’, ,ut e- r s - s - m m \ -  1 , ( m U U  Ac’s , I
- unu ce’ r v m u t s-ic Cropp ing Sy s--  t ern I , P00 Acs - 2 1 1
I ’ jm s - t u r ’ c- ins - i I l a v l a n u d  P l a n _ i t  c u ~ 1 , l J U u ,~ \s -. 5 ,  3

Sou r-ce: Us-I ’m , ~ om 1 C o n s e r v mj t i onu 5cc -v i ce l 1 : i t m x  
‘ -

Most  of thc; ar ab ic  lan d i s  c t’ t u - c t  u s - e l  p r o t e c t e d  t’ro cn
n i l  an_ id s hee t  e ros ion  by pe r e- nn _ i i :m l  s o d - f o r m i n g  c rops ; however ,
when the  lan d i s  p l owed , s - mi re  Sh O u l d  be t ak e n  to  i n su re  s - c ’s-I s - c
t ion of ’ the so i l slu r i ng  the s .-im t l ms of hi gh p r e c i p i ti o n  mmm i over-
f l ow . This cs-n be done by cnm rus-ful sel ection of the time of t i l -  #

ling the fields and by pi m i n cti nug w i m u t e r  covc- r crops.

I m~~s-h year  the re_i a r e -  a p p r o x i u c u m i t  e l y  60 , I o u  -me re - s of lan d
h i t  mire -  c ropped and t im: vege-t s i t  i o n  n ’ e c s m m u v c d ,  1) 1 ’ tI~ is  mis - r e - age ,

about 72 p er~ -: u m t  is n e e d e d  tu: mu close’ growing c rop for  w ji_ ite’ r

p r o t e c t i o n . Much of the  re-us-a i n  i n g  28 p e r c e - u c t  i s  on f lood  p l m u i c u ~



s m nu il s - mit c- u ’ ncumm c sOs-c’  r it part c c l  t h e- s- i tu t ~ c’ , mm I thoum g i s- rs-u~ u on_ i i s
1150511 jy not  se -s-c  re s - u n _ i  I s’s-s I iood i ng i s  I_i i g l_ i enoug h_ i f o r  m u st r e - m u c u s
cu i r re n _ i t  t o  e1s’~’e l oj) tics-ye’ the field.

f lo o d i ng

I s-ni ’ ; i s- Ic’ i’ntlc ic 1 nuns 1 is lost t h r o u g h s t  n ’c - s i n i h s i u c l  e r o s  ion .
mc s m u m 9 -  is u s ual is - cs-most p r m - s - ’s u l c n t  a l o n g  t ) cm ’ s - s - i f ’ts -r port ions of’

the str c ’nunc s , hu t th e-  prob l em nulso exist ’s along the larger , s l o w e r
H u r t  i o n s ,  B ank p r o t e c t i o n  is  pi’ s -vi  ded be st  r u c s - t u r a l  and - e g c - t a —

I ye -  c s ue ’ : uns  is-los t h e  rencov m m l of gravel bars , dr i  f t , and brush from
s - i _ in _ inn- m e - i s .  Hr e ’e l g i n g  in  t i _ i c lower  p m m r t  of ti _ ic l a r g e r  s t r eams  is
r c - u i m i i  red to  m a i n t a i n  n u d e - q u o t e  c a p a c i ty  for  nav i i i i  ion . St ream
c h u n i n n e l  work  i s  u s u a l l y  mos t  b e n e f i c i a l  w h e n  mm complete - unit of
c l u a n n e l  i s  improved i n  a s i n g l e  c o o r d i n a t e d  p r u u i e c t  r a t h e r  t h a n
Ic e  p i s-ce-inca I work  by i nd i  v i d u i m u  I landowners

F los-el i ng c’s-us e- S e ro s - i  on m i nd s c d i m e n t m u t  i on  cl anr cag e to ‘,‘ rim I c -

is-os ! . ( ‘ r o p i n u n d  I s m c p m m u ’ u : s  , c’ s - O s - i  stin g p r im a -- c ly of s-- r i o  m u n c h  P r o p e r ty
los-se’s , nus -~ mcci! for s-tics-Ic I’ t h e  total evaluat ed flood e l s u n u s i g s - -  -

~~~~~~~~~~ r mm cm- I I c -c ’s-n ib s’ n’ I loos is d mmu c um u j t e ’  c rops I c y  s - - m ush i ng omi t  se-ed 1 _ i  ngs
mit _ i d  i ’ m - u t  s ;ur _ iu I he I w i r v  i iu~- p l s u ci t s w i t h  s s _ i d i  ‘us - - cu t  - B e cau s e  ot ’ - ; e - r i o u s

d r a i n a g e ’  pc - - c l - i c - m s  n u nd l r m ’ i 1 i d c ’ n m t  I l o o d i u u y , s um s - c s’ s m a l l  m i r e - m u ’ s  of l and
}c:mv c- cu ui t h u e -e n c dc-ce- lope - si f o r  crop l an d .  ‘lo t s - i  ave ra g e -  s-onu s- I f l ood
dm u c ic suge -~ m~ c’- - c - s t _ i m m u r e - c l  i n  A p p e n d i x  ‘m l ! , i loosl C o n t r o l , t m  he ove r
S16 nd I l i o n .

Su ns -me ’ f l o o d  s-~m t c - r’ e l s m c s u s i m e  c , ~~m s - t  m s-tm s - u i  r I ’  h m m s  lie-en as-cons--
p l i s - i c e d  on cc’ i u 1 u i m m n s l  mu s s  s i t s - s - - n i  i n  t s u ) i N ’  1 71) . ‘- h u n t  o f ’ t I _ i c ’  work i_is-s
h e - u - n i  elope’ i - v  d i  k i n g ,  d m i i  n age-  , mind f l ood  u , ulc t rol  d i s t r i c t s

Table 470 - Flood Prevention Memusure s Applied in Crop lan d Areas
Suuhre u~j on 11 , 1966

l’ r m c  t i c e  — 

0 cm i t  \ _ i n e u u u r u t

S t r ea m  C h a n u n e l  I mp r o v e m e n t s  M i l e s
Di k en and 1 c ’ s- c - c ’ S  M l les 273
St r s -m um ba nk  Pr ot  c’ s- l i o n  M i ] s- s Ii
~t re-as-c Ch ann e- l s-i s-Li I izn ition Mil es S

Source : USD A , Soil Ci uc u -; s - s u-vat ion Service- [us-ta 
- — ‘  - ‘ - -
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Fore - s t  Lan d

Fores t  lan _ id  c oce r s  0 .4  m i i i  100 S I C c_ C-s or  ‘U percen t of t i_ i c
t o t a l  la n _ i d  m i r e - m m  in the s-u b u ’cg ion . \ i m o s t  -~~~~ p e r c e n t  is in p r i v a t e
ow~_ i e r s h i p ,  w i _ i u l e  55 percen _ it  is  p u b l i c .  Of t i _ i s  f o r e s t e d  m i r e - m u , 7-S
p e r ce n t  i s  c i s u s se d  as c o mm e r c i a l  f o re s t  is-nd! and 22 percen t  is
noncommerci al.

The cous -cn_ ie rci sml su rest presen tly supports almost 135 b i l l i o n
hoard fe-ct  of m e r c i _ i a n t ab l e  t i n n b e z ’ , u - I  pe-rce -nt on p u b l i c  lan d and
30 peres-_-n t on_ i p r u v a t e .  ‘rhis s u c ’ e - su s empp i ies  t i_ ic raw- s m it e  c - i  m u f o r  a
fores t p r o d u c t s  i n d u s t r y  thsm t mmcc oucn t s for 20 pe rcen t  of the  sub-
rcg i on ’s ~su c um c f u:t u rin g em p lu cvus ue cut. In 1964 , 2.8 bi  1 l ion _ i  board feet
s-crc harvests--s-I in the s - u l c r c g i on. Crazin g m u s e  of t i _ i c  f o r e- s t  n _ i r e - m i s
cs l irnitcm J , mos tl y to ti_ ic i u c g h al p ine sic - c-as on public i s-us-cl, s-u_ id
s - s -muttered brush f i e l d s  in p r i v a t e  woo d l ands ,

‘l’he subreg i on_i is h e - m is -- i I-c f u c ’e st e -d , ar_ id mos t (ove r 91 per-
s - c u t )  of t h i ,c surface r u n o f f  ori g i n a l  e m— he re - , \‘ j i u e ’ t \ ’ p e r c e n t  of  t i_ i c

urban p o p u l a t  ion , t he  im u r g e s t  N_ i t i l e -  rc- g i s-cu , depends on t l mc :  s - s  for-
e - s - t ed s - m i t e  m s - icc ’ s - Is fo r  mud _i of t h u s - i r n n u u u i c  i p s u l  an _ id i n d u s t r i a l  s - m u t e r .
I rn g , u t i s - c s -  water suppli es , p re-sen tl~ l e s s -  t h n u _ i  200 ,000 muc u- c - fee t
annua l 1> - , mt _ i - c p roduced on t I _ i i  s s-m ucs m e,- si t e ’s-.

‘ri_ ic f o r e - s t  l a n _ ids  of ’ ti_ ic suibre g ion mire - in _ i mu gooel condi io u_ i ,
prov i  di cu p  good q u a l i  tv  s - sit er w i  ti_ i s-cod e- rmit e s-ed i men _i t 1 s- ad s  , \ e  nmr l
a l l  the ‘ s u r i m i c u -  r u n o f f  on g i n s u t c - n  in ti_ ic fo rest ire - mm , but  onl y 63
p e r c e n t  of ti_ ic t o t s u l  subreg io n _ i s - I  s ed ic n en _ i t i s  produces ! t d er c’ . i ’ , uscm -- c



‘l’ nub l e 471 - P i’e-sen_ i t Sesh i ment Y i e l d , 1-orest Lan d , Subregion 11

Se-d I ment Annua  I Sc- s-I i cm u e - c u  I I s- I s-I
u i e ’l d  .-\c r u - s  ‘ m e r e — f e e t  I s - t a

C - u t s - -~~o rv I,! ,Uu ,m O )  Percen t  P er  S~~r are  M i l e -  Ac re - f e - c t  i s - r s -’ ec s !

‘m e r e  l o s -  - -  - - 0 .02  - 0 . 1  - -

l o w  c ,375.2 99 0.1 — 0 . 2  991- 9~
55 .8 1 0.2 - 0 .5  11 2

t h i g h - -  -- 0 .5  ‘ 1.5 - - - -

\‘e’rv h i g h _ i -- -- 1.5 — 4.0 , - -  - -

lo t  n i l  t- , i~~ u - ~m 100 1 ,013 100

Source:  11cc- i s - - cd  from fi gures 07 and 68

of t h i s  s e d i m e n t  i s  a c o m b i n a t i o n  of g l a c i a l  a c t i v i t y  in the  b urr s - n
a n u e l  m u l p i n _ i e  nu r ea s , h e - s u e’s- w i n t e r  runof f  u c i t h  r e su l t an t s t r e a mh s -n i-,
e ros ion , and su heav e t i m b e r  ha rves t  program . The s t e e rage -  s e d i n e r c t
yield is S l _ i u~I 1 t 1 \ ’  ove r 1 ,000 acre-- feet per year (table 471j .

About 99 percen t of the  fo res t  lan d is in the l ots’ s ed im cn c ~
y i e l d  ca tegory . S ed i m e n t  f rom these ares-s is the  r e su l t  of n a t u r a l
e r - os -ion caused by nor innu l w a t e r  a c t i o n  on the ea rth_ i ’ s crust cons-p i e’ s-i
w i t h  a d d i t i o n a l  amounts f rom l and  its-c activities. h i gher  y ie lds
from the remain ing  one percen t are - t i _ ic r e su l t  of he -a s- - g l a c i a l
activity in the -  a l p i n e  n u r c m i s - . ‘lost of the  w at ershed reh u l - i l i t i o u m
work i s  p r e n c n t  1 m u cco mp lishcd on key n_i re-as within the low s-ate-g ory .

‘.‘ m u t e r ’ s h e ’d P r o t e c t  ion

.\s in o t h e r  w e - c t  s l i t s ’  sm ub regions , tc ni her i s - h s m r s - ’c s t e d  i n
I s - s - r e m i t  b l o c k s , itn i t , or s-ct t ir s -p s . The cab  is - - m-eu ’s t e rn  i s  t h e  p r i m —

c i p n u l  method u sed.  Logs on sno t 11 c- u t  t i n s - p si re - mis  u re - re -move ’s- h s - i
m o b i l e  y m m r d e rs , opc r smt  l u g  f rom f i x e d  b en _ i t i o n c s  ou c a r o a d .  So nic
t i m b e r  s i l v a g e  s - remus -  s- u_ i d tb _ innings , pnm r t i c c u l a r l y on t lc e  mo re g e -n i t  le
te r ra in , are logged b y c r a w l er  t r ac to r s . In m i l l  c ase ’ , r u t h u e r
e x t e n s i v e  road sy s t cc r m s arc required.

I n an at t e mp t to red uc e t h i s road n e t s - a r k , et her c t  hos -l s s-I
c m u b l c  equi pmen t are b e i n g  t r i e d .  One- such s - u: t ess: , s i m i l a r  to
Ic s s e - n c  s y s t e m  c l i ’ s c r i h e d  i n  Su i b r eg ion  2 , uSes C ” t c s s —  ive s-,~s-le s andwi nch equipped  c a r r i a g e s . Ocs -’clopesl by mm r s m m s -’ l s  i c u s - -r y  cs - us- s ; ’ i s u v  l o c a t e d
in ti_ ic subregion , it ins-osl i f i  Cs t h e W y s - s en  cs-rn m m c c  be equi pp i n _ i c i t
s--i tic su powered w i c-u ch . (‘he r uin cO - i c support s Ir e cs-rn m c ’ , t h e -
s -m e-h p - il Is the  fe- i led t i : 1 ,-u- sup to it , and a donkey e d _ i g i d _ ic’ I s - ms - s e’ u ’ s-
the ‘ ;u is -ps snd ed e m u r r i  smu z e mind logs- to t i c’ l o a d i n u p  ar c .u  be low . The
u s m m r r  c age and mu ‘‘t u rn_i ’’ of’ logs sure- pi e’t tire s-i on_i tics’ followi n g pmug e ’
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I rae tor t c _ sm u is ansi Si re 11 ccc-: sm r ’ouj_iJ i _ i s u r ve-s t sure -sc— arc as - s cs i I
l~ cross -d rained to re-dunce g s c l l ’ -  fe- u -s ’ si t  ion . Some of t he  s t s --e -per
a r e a s  sure  also s-ce de -cl  t o  gc su - c s . ‘I l_ i i s “t  s-hi  1 c :cs ti_ic soil , resluccs
sheet c-ro~~ion , and fun_ i lsim s - -s - s-deN t i o ccs m l l-c’o u s ’~-e - for w i  Idl i Sc -

1s- -t  t e m p o r a r y  ro sm is s i r e -  mu i so  c n’oss’- ci raine - s-I to g r e - s - en _ it g u c i  -

l v i  r i g .  C u l l  iogs al_id ot b ie r s - I s - - h i  r c s- m m r e c- s-- s e- e s-- s- b f rom s-t  r coirsS s - n d
s t e ep  draws , g r e - eec _ i t  j og th c  fo r u : , u t  i s- c_ i of cle-h u is O m ism s. i~, u - ~b u o u s t  S
s-’su u~sed by s - c -  c log j s uun m -~ i si s-c e’ uio c -d c’s-c_ i s- i s-lersm b l e  siownst ream sl m uc :u mug e ’
t o  t i _ i c  l u s t s  t . ‘- t i c  cc 1 tru e- log i_ is -ui ro:mc ls- mu r’c’ ~ rsm s-’c 1 S u r t ’m u c ’cd aicd have

- - c ’ ’ : , u : m - ’m t esu lverts. I n  son_ic sit’e sm s - , p s i rt i e c u l a c ’ l e  m i t tim e ct - s-ms - sing
p o i n t s  in an adromout s  f i s h  St u’s - -s ums , excm ue sit s - s - I mn u t cn is u l is e n d - h a e m i e m , l
so i t  w i l l  m t  be w a s - t e d  i n _ i t o  t i _ ic - s -c w m m t i ’ I ’ s  . i x p o sc d  c u tb a n k  an_id
f i l l  s lopes  m i r e  se- s- s - h e - i l  I g r sm ’ s - w i_ i c ne m Se- cl i me - n_ i t S u e - n i t  t i _ i c i  u’ s l o p e - s
cou ld  a l so  be depo si ted i n c  t h e ’ u c n m t e - r .  Ti _ i c  re - s c u l l s  of t i _ i s  s e e d i n g
m m m v be seer _ i in t i _ ic  f o l l o w i n C  p i c t u n u ’ e - .

u - 3 j
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lab Ic 172 Ave r;i~e •\nhl I I i er I Ia rve~; t Act vi t y
‘~ IiI ) re~ I on II

t h u  t Publ ic P r i v a t e  T o t a l

Ilaryest Area Acres 21 ,0•’JO 49,000 70,000

Area Reforested 1/ Ac res 17 ,000 30,000 47,000
Slash Iu isposa l Are~i A5.rcs 10 ,500 6,000 16,500
Disturbed Area Treated 2/ Acres 1 ,100 -- 1 ,100

Harvest Road ~~ j~ i rcd Mil e s l4~ 345 490

Harves t  Road Treated 3/ M i l e s  90 35 125

1/ Includes p lant i ng , seeding and site preparation . Balance ade-
quate i y St ockcd or requ i res no regenerative work .

2/ Includes seeding, mu l ching, debris removal and cross-draining
Skid roads and logg ing areas.

3/ Cut and fill stabilizat i on onl y.

Most of the sediment caused by land use activities results
from water movement down abandoned roads and across old logged-off
tracts where past watershed protection measures were limited or
altogether lacking. It is on these areas , particularly in public
ownership, that rehabilitation work is presently being accomplished
(table 473).

Table 473 - Average Annual Acco~plishmeflt, Watershed
Rehabilitation Practices on Public Forest Land, Subregion 11

Nat i onal Indian State
Practice Unit Forest 1/ BLM 2/ Lands 2/ Lands

Sheet Eros ion Con t rol Ac. 300 - - - -  - -

(;uIIv Stabi lizat ion Mi . —— — —  — — — —
Stream Clearance l~ Mi. 4 - -  --

Stab i l izat ion
Existin g Road f~ Trail Mi. 15 - -  - -  5

Rehabilitation 3/
Reservoir Protectfon Ac . 15 -- -- -

1/ Average of period 1964-6.
2/ Minor ~~nership.
3/ Includes abandoned roads.
Source: Data furnished by agency as listed.
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Reservoir pro tec t ion  work has been ra ther  l i m i t e d  in the
sub reg ion . Some snags , stumps and f loating deb r is have bee n re-
moved from projects  in the subreg ion . The debris removal is
particularly si gni f ican t , as m any acre s of w ater surf ace arc
improved for boating by this pract ice.  The above p icture s hows
floating debris on Lake Cushman , a Tac oma City Light power
proj ect  on the Skokomis h River. T h i s  mate r i a l  limits full use
of the reservoir.  Both the drift and the snags have since been
removed by the ut i l i ty  comp any.

W ater Y ie ld  Improvement

Some increase in st re am f low norm a lly occurs through
regular t imber harvest progra~~ t hat remove the old-~~r~sth  can opy.
Some also occurs through t I nbc r s tand  imp rovement programs such
as thinning and release. These benef i ts  arc m i n o r  howeve r , and
are not planned to modify wa ter  v i e l l s  or the timing of do~ii-stream f l ows .  ~o spec i f i c  w~utc r  y ie ld  program s are currently
un de r~’ ~LV .
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Range land

‘Ibis subregion includes a num ber of small range areas
in terming led with croplan d and forest land, totaling 105,000
acres. Most of these lands ar c covered wi th  brush , weeds , and
grass , and arc generally not sui table for intensive agricultural

hc 3-c about equally di v i dccl between public and private
owncr ~ hip .~~~~~~~~~~ a n y  50 percent of the range land was in poor
c o n d i t i o n  in 1966 (table 47 4 ) ,  w i t h  an est i mated ave rage grazing
c apu :  ty  of 7 acres per animal unit month. Most rangeland has an
uve r ; ugc ’  annua l sedimen t y ield of about 0. 15 acre—feet  per square
mi le ( f i gure 68) , and y ields 25 acre - feet of sediment annually
(table 47s ;.

bi nge I.sn.J 

( 
m l ,  t o n  ,jt j  i p i  i t  . i t  r. in
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( i - r i  i- , ’ l i n t ,  s b , ’ ‘n 91 3 4 ’ S  4 7 100.0 100.0
0’ ’ ’ ’k At 8 n 0 0 - 3

i ’ f r , , ,  nan 
~rinI . n t - I a l r h goo .I o n d i t s i ~~~g r a o , I a n d n . ~1 i p , m ( , ,  I S .  

— - -

t i c  I s i r ,  seeded r is, c ’
‘ . , r , e  ., : - ~~ . ~~~i i ! , , . - . ‘ NI ippenl ix I V , Niihregton I ) .  P u i , e ‘ r i . ! - ,  t i o n  his S heels es t i m a t e d  I i i  t he

0 ‘.~ - y 1’ -~ 5 7 , 0 —  c i i i . ,  t i p ,  nua t , ,nc ul- -.e t ,  . 1  i t ,  

p 
r i , - .! i t  on - s i t e  ~ irS - s  S l o t s  ea te n

i i .  ‘ s . I’ t t i -~‘ ! t’i p a l  p get at in, ansi prope r it - I i  ‘ - i t  Ut :

Measures and Practices for Watershed Protection

Because of the small acreage involved and indefinite
use pattern of range areas , watershed improvement depends mostly
on the management and use of surrounding :rop and forest land.
Measures applied through 1965 which prov ided some watershed
benefit are shown on tab le 476. About 50 percent of the cover
improvement and soil stabilizat i on practices were for watershed
protection or improvement. Adjustment in grazing use and better
control of livestock have he lped to avoid use of erodible areas
;tnd to pre vent destruction of protective vegetative cover.
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Table 475 - Sediment Yield from Rar geland, Subregion 11 , 1966

Tii~~~t Yie~~[i/

~~~~~~ries Grassland Shrubs Total Percent

Rangeland Acreage
(1 ,000 Acres)

Very Low -- -- - - --
Low 63.8 39.3 103.1 98.2
Medium 1.9 -- 1.9 1.8
Hi gh - -  - -  - - - -

Very High - -  - -  - -  - -

Total 65.7 39.3 105.0 100.0

Annua l Sediment Yield
(Acre- Feet)

Very Low - -  - -  - -  - -

Low 15 9 24 96
Medium 1 -- 1 4
Hi gh — —  — —  — —  — —

Very High - -

‘I’otal 16 9 25 100

1/ Very Low through Very High categories represent generalized
range areas on which annual sediment yield per square mile
averages .06, .15, .35, 1.00, and 2,75 acre-feet respectivel y.

Source : Derived from figures 67 and 68

Table 4 t .  - il angeland ‘,lp,5su n,’n tflil I r;s, 7 c e o  t o p  fl , i t , ’ t - ,hi- ,’ f t ’, !t- s t  ion
arid ‘t her Managemnnt Piirp.,.e. , Up to ‘, ) !, ‘ , . ‘oshrt .~i on II

I.’ .’ . , t e’ _ I, I , ‘ n-n I ‘ p j  t~~ : ,it,.j i i i , l i p , ,  i i  h i t  i1, 7 
— I r . , . i t i  : 7 , !  : 1 ,  . —

i i i ,  ; . s , p , ’ in t i , S o r j  .t.i t . 7 ~~ ; , i t j~~~ 
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Othe r Land

Other Land con~ r ises 1,321,600 acres , which is 16 percent
of the subregion. Small water accounts for 40,500 acre s , roads
and rai lroads 72 ,900 acres ; farmsteads , urban, industrial and
miscellaneous 567,300 acres; and barren land 640,900 acres.

Barren land is 48 percent of the other land, and is com-
prised of rocks , glaciers , and simi lar areas of sparse vegetation.
They are valuable for their yield of water and as open space with
scenic and esthetic values. A variety of recreational interests
use barren lands.

Drainage is a problem throughout the developed areas of
the subregion. We t basements , improperly functioning septic tank
drain f ields , and unstable roadbeds are noted in numerous areas.
Poor surface drainage often results in a growth of aquatic vege-
tation and provides a breeding place for mosquitoes. On the plus
s ide , such areas often provide habit at for various benef icial
w i ldl ife.

lirosion of other land is common during construction when
the soil is exposed. Soi l and debris eroded from a construction
area enter the s torm sewer sy stem or may plug the ent rance to
the storm sewer.

- Nearly 40,000 acres of urban development are subject to
flooding at a frequency of once in ten years. In addition some
roads and rai lroads are subjec t to frequent flooding.
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Alon g Belling ham Bay in Whatcom County on the southeast
shore of the Lummn i Indian Reservation , from 10 to 50 feet of shore
and bank have eroded over the last 50 years . This eros i on has
caused the abandonment of 1 ,000 feet of shore l and roasi . Recti-
fication measures are not considered feasible since relocation of
the road would be a cheape r solution .

Titlow Beach , about 3/4 mile south of the Narrows Bridge
at Tacoma , is currently eroding about 1.5 feet per year. Studies
on this problem are underway.

Steilacoom , a town further south on Puget Sound than Titlow
Beach , is losing beach sand to littora l dri ft. Local interests are
attempting a replen i shment program .

While much of the 2,000 miles of coastline in Puget Sound
is eroding , nearly 200 miles are being damaged at moderate to
severe rates.

FUTURE NEEDS

Future land measures and watershed protection needs re-
quire more intensive action since population is increasing and
technology has made more time available for recreation , increasing
the demand for multiuse and specia l use of land. A rapid population
growth i s predicted for the subregion, with a projected 152 or
more precent increase between 1960 and 2020. Farm population iS
expected to decrease substantially. Based upon projection s in
Append i x VI , Economic Base and Projection made for the Puget Sound
and Adjacen t Waters Type 2 ~A t h i d v .

Cxpccted changes ir1 the major cover and land use areas by
2020 are shown in table 477 • The urban and other land use area’s
wi ll increase by about 415 ,000 acres with a decline in all other
cover and use types.

Production of more food and fiber will require better plan -
fling and technology .
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Table 477 - Projected Change in Cover and Land Use ,
Subreg ion 11

1966 1980 2000 2020
1000 Acres

Cropland 591 470 403 385
Forest Land 6,429 6,419 6,33(i 6,189
Ran geland 105 105 100 92
Other Land 1 ,322 1 ,433 1 ,570 1,737

Total 8,447 8 ,427 8,415 8,403

Source : Columbia-North Pacifi c , Projections based on Puget SomI~
’a

and Adjacent Waters data adj usted to C-\ P definitions.
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Crop lan d

At the present time , some 5 18 ,000 acres have a wetnes s
problem , nearl y .278 ,000 acres are subject to f looding , and about
29 4 ,000 ac res are suscept ib le to seve re erosion .

Projected trends show a decrease in crop land acreage . The
demand for food exceeds the supply w i t h i n  the subreg ion . Irri gation

expected to increase to p a r t i a l l y  meet th is  demand. i’able 478
shows t he projected c rop land and i rri gate d land.
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‘l’able -178 - P robable ‘I’rends in Dry and Irri gated Crop land ,
Sub regi on 11

1 966 1980 2000 2020
1000 Acres

Crop land
Dry Farmed 499 336 223 169
I rn g at ed 

—~~~~ .

Total 591 470 403 385—

1/ Approximately 97 percen~Tof the projection s shown in C-NP
Appendix IX , Irrigation

2/ The Puget Sound and Adj acent Waters Type 2 Study, projects
crop land to 548 ,500 acres by 2020 , based upon their economic
projection s and yield.

Source : Economic Work Group , C-NP projections based on Puget
Sound and Adjacent Watersdata adjusted to C-NP definitions.

Water Conservation

Irri gation is expected to increase for the following
reasons : (1) The climate is ideal for growing a variety of crops;
(2) food processing plants , storage facilities , and transportation
facilities are established In the subreg ion ; (3) there is a poten-
tial for the further development of water resources ; and (4) the
demand for food will increase.

Irri gation is projected to increase from 92,000 acres at
the present to 216 ,000 acres by 2020. This results from a need to
increase efficiency to increase yields of field crops and forage .
The method of applying water is expected to continue to be sprinkl-
ing. Table 479 shows the trend in the method of irri gation .

Table 479 - Projected Cumula ti ve Trend in the Method of
I r r igation on Cropland , Subregion 11

Item 1966 l9~0 2000 2020 
—

1000 Acres

Sprinkler Systems 91 134 180 216
Surface Systems I - - -

Total 92 134 180 216

Source: Soi l Conservati on Service , C-NPRBS projections
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I) ra in age

‘t he re are an est imated ~i 18 ,000 ;tc I’cS with vary ing degrees
of wetness.  Approximately 2 82 ,000 acre s have received some degree
of drainage , but some .23o ,000 acre s of crops are on soils that are
still inadequately drained. .\ continued loss of crop land to other
uses plus the development of crop land from less suitable soils
nia y increase the need for drainage . Increased irrigation and t h e
use of more crop land for longer season crops will require a hi gher
degree of drainage .

Table 480 shows the trend of crop land drainage problem
areas , and the projected needs for future years .

Table 480 - Cumulative Croplan d Areas Needing Urainage ,
Subreg ion 11

Item 1966 1980 2000 2020
1000 Acres

I
IVet Area 518 490 4- 1 8 367
F’ro~ected Accomp lishments 282 315 361 34 7

Remaining 230 l 5  87 .20

Source: Soil Conservation 8er’~ cc , (-N i ’ R l~~ pro ject ions

I,

I
‘~. ~~~~~~~~~~~~~~~~~
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Ero si on an d Sedimentation

Approximately 294 ,000 acres of cropland have a major ero-
sion im i tation . The primary use of this cropland is for pasture
and hay , which provides cover suitable for soi l protection . The
use of winter  cover crops is common and also e f fect ively controls
eros io n . -\n es t imated 17 ,800 acres are not adequately protected
from erosi n.

In addit ion to the present erosion problem area , the con-
ve rs ion of fo rest and range land to cropland w i l l  tend to increase
the acreage of act ive erosion , as wi l l  the projected change from
pasture and hay to clean cul t ivated crop s , but tile reduction in
crop land w i l l  tend to decrease it.

Of the 591 ,000 acres now in crop land, about 17 ,100 acres
have an act ive erosion problem. Table 481 shows the are a w i t h  an
erosion potential and the rate at wh ich it is expected they w i l l
be treated.

Table 481 - Crop land Areas to be Treated for Eros ion Contro l,
Subregion 11

Item 1966 1980 2000 2020
1000 Acres

Erosion Potent ~al 294 289 283 277
Projected Accomplishments 277 275 272  275

Remaining 17 14 11 2

Source: Soil Conservation Service , C-NPRBS Data

Flooding

Over 277 ,000 acres of cropland are subject to frequent
flooding. ‘I’he flooding is generally a winter occurrence , ‘I’Iie
deve lopment of new land for farming is ex pected to be suscept i b le
to flooding at approximately the same percentage as present farm-
land.

Forest Land

The forest-based industries of the subregion will require
about 931 million cubic feet of raw material per year by the year
2020. This volume of sawlogs , peel ers and pulpwood will be pro-
duced princi pally on the 4.8 million acres of commercial forest
land estimated to remain in production by the end of this time period .
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‘I’h i s can be express ed as a need of I’C c i i i c — f e e t  per acre . Th is
i ‘-~ ;tpprox i mate l y  1 !~~

) pt r& ’ent of t in’ :‘‘ -o’n t ndiic t ri a I t’OnS iwipt i V1

rate of 129 cub I c — feet pci ’ acre . Rot h e xce ( (l t lie p resell t t i mile r
g i-owt h rate ot ’ 105 cub i c — feet per ;ic e 

, 
a I t hough at i r e s e n t  _ ut

and growth are almost in balance . ‘l b i s h i t  nrc i nba I arice can he
met only partially by raw mater ia l  imports f’rom other sub reg ion s
since nei ghboring areas are also p r o i e c t - h  to increase raw mate-
r ia l  demands . This w i l l  require y ie l d  imp rovement programs such
as improved forest managemen t , better lit i Ii z ’~t ion of the presen t
raw material , more thinning, improved res to ck ing , fe r t i l i za t ion,
and the selection of genetically superior tree S p e c i eS .

The potential eros ion hazard and sediment y ield has been
determined for the forest areas of the subre g ion ( f i gure 69 and
table 482). This data represents the yie lds that could be expected
if watershed protection requirements are i giiorcd. This could re-
sult in a four fold increase .

Table 482 - Potential Sediment Yield without Protective
Measures , Forest Land , Subregion 11

Soil Acre-feet per Total
Loss Acres Square Mile Acre-feet

Category (1,000) Percent per year per year

Low 2 ,250.3 35 Less than 0.2 352
Medium 3,085.5 48 0.2 - 1.5 964
Hi gh 1 ,093.2 17 More than 1 .5 2 ,562

Total 6,429.0 100 3,878

Source : Soil Survey Data ~ Interpretat ions , U.S. Forest Service ,
Reg ion 6.

Watershed Protection

To meet the increased raw materi al requirements in the sub-
region , the present annual timber harvest and road construction
program, will continue or be accelerated , at least until the ulti-
mate road system is complete. Table 483 shows the cumulative pro-
gram necessary to meet these demands by the years 1980, 2000, and
2020. It also gives the estimated acreage of ground disturbed by
lo gging and road construction wh i ch will requ i re such protect ive
measures as seeding, mulching and restoring a protective ground
cover.

This table indicates that by the year 2020 , near ly 450 ,000
acres of forest land will have the ground cover severely disturbed
by timber harvest and road construction activities. Over 3 1/2

613



LEGEND
Li .~ ~~

[11111 ~ 5o~

Soil Loss

\

~~~~~~~ c:~ \~~~~\~~~1
,
~~~~~~ ~~~~

‘

~~

- ‘

~~ ~~~~~~~~~~~~~~~

~~~~~~~~~,‘ 
t~~~~’ic~~~~23

COt 5’~~
,, S ~ - ‘~~ A Ft C

‘_ ‘ ,- ‘. _ - . . ._ s ’~ ,t -

POTENTIAL EROSION HAZARD
FOREST LAND

PU ,L T ~(t NN D,~~ J f t R F  (
~IO N I I

F IGURE 69



ml l lion acres w i l l  he harvested during tills period. Ici th such an
-~~,ict , accelerated pr o t e c t i v e  rieasure s and increased tecnnical

a s s i s t a n c e  are urgently needed.

lab le 483 — P ro jec ted Cumulative Timber Harvest Act ivi tv
Forest Land , Subre g ion 11 1/

Unit 1980 2000 2020

‘l imber Har v e st  A rea  AC. 1,044 ,000 2 ,363 ,000 3 ,623 ,000
Road Construction Mi . 7 ,300 16 ,500 25 ,400
;round [Osturba n t,’ t 2/ Ac. 125 ,000 283 ,000 435 ,000

1/ Based on the 1965 level of timber requirements.
.2/ Includes both harvest are a requiring protcction and road mileage ,

converted to acres , requiring cut and fill tre atment.

l’ate rshed Rehab ilitation

Protecting the water resource w i l l  necessi ta te the main-
tenance of stable watershed areas arid quick rehabilitation of the
da~: aged ones. The cr i t ical  areas requiring rehabilitation are
scattered throughout the area classified as producing low sediment
y ie lds (table 471). They amount to over 50 ,000 acres according to
present inventories. Other serious problems are the miles of
erodin g st reambank and logjams that damage the subregion ’s major
tributaries , blocking miles of f ish spawning are a and reducing rec-
reat ional values.

lc ; i1: r_Y ie ld  Improvement

In th is  sub reg ion , the t iming of streanf lows is probably
more import ant t han increases in tota l  water y ield. Man tribu-
tarie s have c\tremelv varied flows between the fall and early
spring. Most pe ak s are the result of heavy snowfal l  fol lowed by
melt ing rains. Runoff of this magnitude can normally be contro l-
led only by regulatory structures. Howeve r , modified cuttings
c an reduce snuw melt , aiding in peak reduction . This peak reduction
has the et ’ f ce t  of increasing summer and early fall f lows , probably
the greaest benefit of wa t e r  y ie ld improvement.

The l~atcr Retention Ca pac ity Map ( f i gure 70) indicates the
locat ion of t h e  ground wa t e r  storage capacities of the forest soi ls
of t he sub reg ion . These so i ls  have .i potential storage capaci ty

if ’ al mos t  7- 1/ 2  million acre~ feet (table 4 84 ) .  This area can be
use d as a t nporarv reservoir , ii low i ng  int ’i it rated w a t e r s  to ap—

as late season improved f lows. The snowpack management

(s- IS 
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prac t i c e  of increas ing •iccumul at ic’ ri , coup led w i t h  the cover
manipulat i on practice of reducing snowmelt , will make available
the additional flows needed to fill this ground-water reservoir ,
enhancing late summer streamflows.

Table 484 - Icater Retention Capacity,
Forest Soils , Subregion 11

be t  cri t ion A c res  A c re - f e e t  per lo t; il 
- -

( I  a ss  
-- 

( 1 ,000) Percent Squa re Mi le  Ac r e - fee t

low 2 , 82 8 .8  41 l es s  t han 300 1 ,326 .000
Med ium 3 ,107 .5 s~ 3o0 - 1 ,500 4,792 ,000
h i g h 

- 
192 .7 3 More than 1 ,500 1 ,200 ,000

l o t a l  6 , 129 .0 100 7,318 ,000

8ou rce : So i l  Survey Data ~ Interpretations , U. S . Forest Serv ice ,
6

Rangelan d

Heavy precipitation and relativel y hi gh r’i.n’ioff in the
winter and spring cause erosion of some range areas where the
cover has been dep leted by l ivestock grazing or other land use
a c t i v i t i e s .  Drainage problems exist on certain low lying areas ,
and excess ive  runoff through rangeland areas causes flood damage
to downstre am crop land and urban areas.

Pr~j 9cted Use of Range Resources

The 1966 range acreage of 105 ,000 acres is expected to
decrease to 92 ,000 acres by 2020 and w i l l  be subject to continual
shif ts in use. Some non-stocked forest brush land may be added
to rangeland during this period and some cropland w i l l  revert to
range . Howeve r, other range t racts wi l l  be converted back to
forest use , and areas near population centers to urban or “other”
land use . ( 

~
) Range watershed condition will continue to depend

on man agement and use of ol~ o in ingcrop land and forest land. Some
areas w i l l  be improved in conjunction w i th  adjacent agricultural
enterpr ises , while others ma decl ine through a period of inat-
tention or future land use speculation .

Watershe d \ceds

Land treatment pract ices have been app lied on an estimated

(s-I



12 ,200 acres for erosion and sedimentat ion control wi th accomp a-
ny ing benefits for flood con trol and drainage. These practices
have also helpe d improve water retention quality of the soils. An
additi onal 4 ,700 acres w i l l  require treatmen t by L)80 , 9 ,9(M) acres
by 2000 , and 15 ,300 acre s h 2020. Protect i on and management
pract ices have covered some 27,71)0 acres including reduction or
adjustmen t of l ivestock grazing u s e  to that compatible w i t h  tile
grazing capacity of the land , development of l ivestock and game
water fac i l i t i es , and construct ion of l i ves tock  contro l fences.
These practices should be extended to an additional 20 ,000 acres
by 1980 , 40 ,000 acres by 200(1, and 60 ,000 acres by 2020.

Other Land

Population is projected to incre ase from l,7&~~,lOO to
4 ,448 ,100 by 2020. The land needed for other uses , mostl y urban ,
industrial , and roads is ex pected to increase from 1,321 ,600 to
1,737 ,300 acres . There is a demand for waterfront home s , view
properties , and special use. Special use properties may provide
access to the Sound for boating, a rural setting for l ivestock
hobbies, nature trails , and many others.

Water needs for all uses will increase in relation to
population growth anL disposable income . There are 114 watersheds
which need water for municipal , industrial and rural domestic use
or water quality control.

Flood protection is needed on almos t 40,000 acres. There
is a need for drainage systems in many urban areas. Drainage is
also required to protect foundations of commercial buildings and
he avy industri al structures.

Eros ion control is needed to protect water and water
impoun dments from sediments and on all construction sites .

The beaches of Puget Sound are probab ly the most frequentl y
visited areas in the subregion . Protection of these beaches from
erosion , debris, and pollution is needed to insure their continued
and increased use.

MEANS TO SATISFY NEEDS

Alternate ways of sat is fy ing future demands for water
conservation , drainage , eros i on control , and flood prevention are
discussed in this section . Most of this section is devoted to a
discussion of solution s by the target dates 1980 , 2000 , and 2020.
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Frequently the most effective means to satisfy land treat-
men t needs is to app ly practice s by coope rative efforts of the
landowners . Study reveals 110 of the 122 watersheds require co-
operative planning and development. Practice requirements and
number  of watersheds are shown by time periods in table 485 and
suggested progress of developmen t illustrated on figure 71.

Table 485 - Practices Required for Cooperative Conservat ion
Deve l opment , Subregion 11

No. of Flood Land
target Water- Preven - Erosion Potential Treat -

— 
Date sheds tion Control Drainage Irrigation ment

1980 25 1 7 9 . 3  5 . 6  1 6 0 . 1  114 .6  3 4 5 . 0

%o. Watersheds 25 20 25 25 25

2000 59 67.8 7.9 63.5 117 .3 139.2
~o Watersheds 35 22 49 35 49

2020 26 298.2 20.6 11.7 18.8 35.5
8 r -  Watersheds 18 

- 
14 21 15 21

‘rota! 110 545.3 34.1 2 3 5 . 3  250.7 519. ?
‘~o. Water sheds 78 56 95 75 95

Source : Soi l Conservation Service , C-NPRBS and Puget Sound and Adj acent
Wa t e r s  Typ e 2 Study Projections.

Crop land

The cropland acreage for this subregion is projected to
decline from 591 ,000 acres in 1966 to 385 ,000 acres by 2020. This
is well within the total area of potential cropland as shown in
table 486. More intensive use to produce food and fiber will re-
quire expanded irri gation and more intensive protective practices
and management.

Table 486 show s an estimate of lan d areas by capability
c lasses , suit able for cropland . A more comple te breal down of these
capabi l ities can be found in Land and Mineral Resources , Append ix
Iv.

Increases in the irrigated acreage will result in comparable
increase in the installation of irrigat ion facil it ies. Table 487
show s the projected rate of these facil it ies or practices.
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Table 48b - Land \i’cas ‘suitable for Crop Production
Suh rc~~ion 11 , 1966

Capability Area
Class 1/ 1 ,000 Acres Percent

II 315.0 15
III 521.0 25

IV 1 ,2 31 .0  60
Total 2 ,u T • U Tö’~J
1/ Discussed , i\ppendix IV , Land and ‘liuue ra l Resources

~ourcc : Soil Conservati on ‘~e x-vice , C-NPRBS Data .
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W a t e r  ( ouusi ’~’~- :ut ion

Tab le 487 - Cumulative Projected Practices for rrri gated
rc)v 1 land , Nubregion 11

Practice Uni t s  1966 1980 2000 2020

Water Control No. 286 2 ,500 4 ,250 6 ,000
Fac ilities

Irri gation Water ‘f l ies 18 25 35 46
Conveyance

Water Storage No. 320 530 950 1,370
Facilities

Irri gation System , No. 40 - - -

Surface
I r r i gation System , No. 2 ,210 3 ,080 4 ,840 6 ,600

Sprinkler
Land Shap ing 1000 Acs. 8 10 12 14
Irri gation Water 1000 Acs. 92 138 181 223

Management

Source : Soil Conservation Service , C-NPRBS Dat a

New irrigation is expected to continue to be developed ,
predominately by individual farmers wi th some small group develop-
ments as well as a few project type deve lopments. Water is
available from streams and ground water for nearl y 230 ,000 acres.
The inclus ion of water for irrigation in project deve lopments
can meet needs in numerous areas.

• a.
- ; .•‘ -
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Drain age pract  ices <ho~ Id be appl ied on 34? .000 acr es  by
2020 to meet crop requ i rements  . ‘J ab le 488 shows the drainage
p r a ct i c es  that  w i l l  he uI l - c ’ssa rv t o  drain these crop land a reas
to hi I p meet f ood and f i be u’ needs

Table 488 - Cumulative Practices Required to Provide
Needed Drainage , Subreg ion 11

Practice Unit 1966 — 1980 2000 2020

Drainage Conduits Miles 2 ,445 2 ,540 2,676 2 ,812
and Ditches

Drainage Structures No. 274 746 1,183 1 ,520

Source : Soil Conservation Se rvice , C- NPRB~ Data

I, z’os ion und “ e d i ment it ion

Lhi’ general nature If ’ mu;tsul rcs requi red to prevent eros ion
of farmed lands consist of crop rotat i ons to maintain w a t e r  intake
ra tes  and wa ter -ho ld ing capaci t irs of ’ the soi I s .  W inter cover
crops ire es sential in t h i s  sui region , to protect  the s o i l  from
the uc iu :ul e x c e s s i v e  rainf;ull and stream o~ erflow
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01’ thu 1 1111! I l ls I I I  L u l l  I u :ll 1 1)11 •~~i J  •
IIIIII : 1 1 1 1 ’ ’ - a 1 1 1 , 1 1 1) 1 ’

cr115 loll pot ent I I I .  About 2 ‘
~~ , (D U)  ;Icf’I ’~ Is I I i  h u l L! J ) T ’ Ot r I t i t)fl by

2 1 ) 2 0 .  ‘tab ft •ISU “• how~ t hu p t a u t  ice s  that :u’e U ei’cssar y to t ruat
those areas its wel l  as niaint am other areas in a s tab le  condit ion .

‘Fable 489 - Cumulative Required Practices to Sa t i s fy
Prosion Contro l Needs , Subregion 11

} r i~ t i iu  
— — 

Unit 
-

~~~~~ 1966 1980 2000 2020

Grade ~t~ih. St ructu res No. 9 10 13 16
Ditch Bank See ding Miles 32 36 42 49

i ’ i e ld  Windbreak Miles 1 2 3 3

Crop Residue Use 1000 Acs .  32 4 6 66 88
Cover 1, Green Manure Crops 1000 Acs . 24 30 36 4 1
Cons . Cropp ing Sy stem 1000 Acs .  211 243 295 350
Pasture t1 t iny land Plant ing 1000 A cs . 5 14 34

Source : Soil Conservation Service , C-NPRBS Data

I looding,

Flood control work is expected to increase greatly in the
future to aid in development of the area. Tide gates wi l l  be used
for flood prevention from tidal action and strong winds ; pumps
wi l l  be used to remove inflow of fresh water when the tide gates
a:e closed. Dikes and levees w i l l  be added and enlarged to prevent
bank overflow ; pumps will be used to prevent flooding from inflow
behind the dikes and levees.

Table 490 shows the cropland flood prevention work that is
requi red to reduce local flooding on part of 277 ,000 acres that
flood frequently.

Table 490 - Cumulative Cropland Flood Prevention Practices ,
Subregion 11

Practice Unit 1966 1980 2000 2020

Stream Channel Improvement Miles 87 100 130 160
Streambank Protection Miles 4 1 125 220 305
Stream Channel Stabilization Miles 5 9 15 21
Dikes and Levees Miles 273 310 365 420

Source: Soil Conservation Service, C-NPRBS Data
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Program Costs

The costs of implementing conservatio n prac t i ces  d iscussed
in the previoLs sect ions arc g iven in table 401 based on 1969
dol lars .

Table 491 - Estimated Cost of Cropla~d Conservation
Pract ices , Subreg ion 11

Water Con- 
— 

Eros ion Flood
Item servation 1)rainage Control Contro l l’otal

1000 Dollars
1966- 1980
Private Funds 61 ,018 43,122 313 ,354 4,265 421 ,759
Public Funds 3,262 31 ,762 13,056 9,063 57,143
Technical Cost!’ 1,542 14,078 21 ,217 853 37,690

Total 65,822 88,962 347,627 14 ,181 516 ,592

1981-2000
Private Funds 122 ,795 66 ,94 2 426 ,144 7 ,455 623 ,33b
Public Funds 6 ,565 49 ,306 17 ,756 15 ,841 89 ,468
Technical Cost!’ 3,105 21 ,855 28 ,85-1 1,491 55 ,305

Total 132 ,465 138 ,103 472 ,754 24 ,787 768 ,109

200 1 -2020
Private Funds 155 ,069 67 ,648 346,176 18 ,135 587 ,028
Public Funds 

1’ 
8 ,291 49 ,827 14 ,424 38 ,53? 111 ,079

Tec hnical Cost—’ 3,921 22 ,085 23 ,439 3 ,62? 53 ,072
Total 167 ,281 139 ,560 384 ,039 60 ,299 751 ,179

!/ Includes public and private costs
Source : Soil Conservation Service , C-NPRBS P roject ion s

Forest Land

Forest land management practices are becoming more inten-
sified as the old-growth stands are cut over and urban expansion
converts forest land to non- forest uses. This , along with in-
creasing recreation demands , w i l l  cause mounting pressures on the
remaining forest land to meet projected timber production demands.
J’hese pressures will require accelerat ing levels of watershed pro-
tection , reduct ion in present sedimen t levels , and the augmentation
of flows by methods of vegetation and snowfield management.
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l~ i te r ~-he d Pr o t e c t io n

It is a n t  ic ip: ite i i  that the watersh ed p1011-ct ion pr- l I t cl-S

a- - outlined in t a b l e  171 , Ici II p:ira llel the r i se  in the subregion ’ s
t imber ha rves t  ; ic t iv it  les . Ih i s  leve l  of p r o t ( u t  iOf l  ~1lI))IIi t he
lna l I l t 111 l ( d ui the pith l ic t o r e s t  land , p;lrt i uti l,’ur lv on those 0(10

cr i t i c i i  :ll- l’;r, ( I t  l i ned  in f i piii’ t’ 70, the Poten t in! I re’ i on  fla: - i r J
‘ 11 1) . lcater ’—ho d pr tect~ on r) r ct i c e s  on the pri V~ l t ( ’  fo rest lands
nest be acce le rated to that li-ee l presently at ta ined on the pub t i c
lands to maintain present water quality. Table 192 outlines the
future antici pated watershe d Protect i on practices and the t o ta l
cost of such measures , accumulated through the year 2020. ‘thes e
costs arc based on the assumption that: (1) On the- public forest

- 

, 
coa t  ro ls through t i rnhcr sa les  and construct ion con t racts  arc

adequate if properly applied , and (2) on the pr ivate forest lands ,
the minimum require d in the yea r 2020 w i l l  be about equal to that
present l y’ accomp lished on the public lands.

‘t able 492 - Projected Costs  for Watershed Protect ion P ra c t i c e s ,
Forest Land , Sub reg ion 11

Total Total
Practices Unit Units 1/ Cost 1/

— 

Sioo o
PUBLIC FOREST LAND

Logg ing Dis turbance Tr~~ tmen t Ac. 58 ,000 1 ,740
Harvest Road Treatment~! ~1i. 8 ,100 2 ,025
Other W atershed Requirements 2’ A c. 3 ,546 ,000 77 ,971)

Tota l  Cost S1 ,~~iS5

PRIVATE FOREST LAN D

Logg ing Disturbance ‘t reatment A c .  123 ,000 3 ,075
Harvest  Road ‘treatment ~t i .  17 ,300 3 ,160
Other Watershed Requirements A c. 2 ,871 ,000 96 ,246

Total Cost 102 ,981

im-AL AI.L LAND

Logging Disturb ance Treatmen t Ac.  181 ,000 1,815
Harvest Road t’ reatme~ t \ ?i . 25 ,400 5 ,485
Ot her l~atershed R~quiremcnts Ac. 6 ,4 17 ,000 17-2 ,416

lo tal Cost 184 ,~~lo

!/ Total for ~~~ E~~~riod 1965-2020 . Costs in l~i69 dollars .
2/ Includes road maintenance .
3/ Includes watershed surveys , plan s , fire protection, timber

cultural practice s , and othe r indi rectly related i te m s .
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A t the l ate  pro~ ccted t iblu Ui2 
, 

ri’~~t r i s ’ i t t  w t - r s hed
pl oteL’t t oll measures W i  11 cos t  d ent $ 1 , 190 ,000 annnu i l  lv on t h e
puh i he forest 1,c ds n d  should cost SI .870 .000 annuall y on the
p r i va t e .  ‘this annual recurrent cost of the es i St ing w a t e r s h e d
nro tcc t  ion programs , extended from i,~&:; t o 2020 amounts to

~lS4 ,71u ,700. This is the t o ta l cos t require d to mainta in the
productive condition of forest watersh ods under the pressure of
the p r o i e c t e d  demands.

it r’~ he ii Reh,tP i l i t at iOn

The forest lands most in need of reh abil itation are scat-
tered th run~ hiout the enti re fore’- t ;iri,:i. These are c r i t i c a l  sediment

- (urci- a r e - as  found w i t h i n  the general are a of ’ low y ields shown on
t a b le  471.  1 ahIe - 415 Ii :;ts these acre;i~’cs and the amounts that
should be t rea ted  durinC t ime periods 1118( 1 , 2000 , an d 202 0 . Table
4 1 4  ou t l ine-s  the expected sedimen t re-duct ion through app 11 cat on
a t t h e- s e  me asures.

‘the overa l l  c .\pL ’c t e d  decrease in sediment y ie ld  is 20
acre - feet per year , or about 2 percent of present annual y ields.
\ lthough this is a r e la t i v e ly  low sub re g ional average , it does
represen t reduction of a major portion of the sediment produced
h~ land use ac t i v i t i e s .  The work w i l l  have i ts greatest ef fect
in loca1i,~cd areas , part icularly in t1 e case of s t re am clearance
an d stre anibank prot ection . This is of e’t  re-ne importance to the
protec t ion  of anadronnous fi sh spawninu~ areas , a m t ~ or resourc e of
tN , subregion .

In addi t ion to the needs for sedi ment reduction on the
present lv cr0 f t o r e - s t  1 ;inds , non recurrent i~ork wi  11 he requi red
on i i t i i re -  bL’11~~ l-Jve r forest a reas  and lands di i’e~ t lv re la ted to
tu ture l~,ite r st orage pro ec t s .  1he-~~e- sediment sources wi l l  be
t reated as they are requ i red. ‘t here fore , the 2 percen t annual
‘~e diment reduction is that amoun t poss ib le  should no new sources
occur through catastrop hic t i r e  or ot her natural d i s a s t e r .

Water  Y ie ld  Improvement

Snowpack management , timbe r t ype conversion , and water
spreading are all projected water yield imp rovement techniques
proposed for the subregion . Al l  three management practices wi l l
help s tab i l ize  streamf lows by reducing peaks and extending low
f lows through the late summer and fall.
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Table 493 - rrojected Waters h ed Rehabilitation Programs ,
For e-st I-a id , Subreg ion 11

1980 2000 2 02 ( 1
, j~~a~ram tin i t Amounf T~

’os t 1 / Amount Cost 1 / Aniounit (
~o5 t I /

~TO75b ~T~~o ~~~~
FEDERAL L,\Nft) 2/

l and Treatment \c. 5 ,700 1 
, 

101 8 ,000 3 , -26 7 ,900 3 ,2011
stream b ( e h T h i  l i tat ion \

~i. 2 2 5  3,430 310 3 ,750 310 3 ,”SO
Road Rehabilitation ~1i . 90 LU, 120 166 120

‘total Cost 4,657 7,262 “
~ l22

NON-FEDERAl , LANDS

l and ‘tre atment Ac . 11 ,100 888 11,200 8~io 11 ,20i )
~trean ehabili tat ion ~4i . 160 641) 2 15 86( 1 2 1 5
Road Rehabi litation ~‘1i . 220 11 280 15 2 8 1  13
Total Cost 1 ,539 1 ,7?1 I 

,
TOTAL Al l, lAN DS

Land Tre atment Ac. 16 ,800 1 ,989 19,200 4 ,242 19 ,1( 1( 1 4 ,102
st ream Rehabilit ation ~i i .  385 4 ,070 525 4 ,610 525 4 ,1110
Pond Rehabil i tat ion ~4i . 310 137 400 181 181

‘total Cost 1 , t O o 9 ,033

1/ In 1969 dollars .
2/  Data from Puget Sound Type 7 Stud y w ith minor adjustments.

‘table 494 - Expected Annual Sediment Reduction
l’orest Lan d Rehabi l i tat ion , Subre gion 11

l Ot I l  Se diment
Pres l-nt Ac res  Scd.  Y i e l d  A c res  Re-duet 1 1 1 1
‘i elds 1/ ( 1 ,000 1 Ae .-ft./Yr. ‘t reated 2/ :\e.f ’ t 1’ Y r .
\erv lo~ - -  - -  - -

Low 6,373.2 996 165 ,000 20.6
~k’d i t i m 55 .8  17 — —  ——
Hi gh — —  — — — —  ——
Vt- rv hi gh - -  --  --

J a t al (,,-12 9.() 1 , 013 20 . 6

lotal  reduction , percent 2
1/ Dhit~i fronf ~ab1e 470’’ ’ ’~~~~~~~ 

-

2/ Data from table 491. Miles treated converted to acres.
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The pro 1e - e - tOLi  wa te r  y ie ld  imp n’ uvericnll prograas needed and
the amoun t hat should be ;tccom p i I shed during time PC ri ods 1980
2(0)0 , and 2020 are l i s t e d  in t nh Ic 11) 1 - , \ a  previou sl y discussed
in other subreg ions , the - timber cove n’ on pri va te (‘ore t land is
nnio di lied p r i nc ipa l  k’ by b e  product ion ns’~ ui re~’ents . Ihic re fo nI ’ ,
ne i t he r  w a t e i ’  v ie - id  improvement p ri l  t i ces nor enofit s are eS t i  —

~nt ed , a lthough some h cnef i  t does oc c ’ i  r.

Table -195 - P r o j e c t e d  bcat t - r Y ie ld  Impr ov e-T ent Pract ices ,
Pub lic Forest Land , Sub reg ion 11 1/

IOSJ 2000 2020
(‘ rog ran tin it Aniount Cos t~ ’ Amoun t Cost Amoun t Cos t 2/

~~
_

~~~~~ 0 
- -

~~~~~~~~~~ 0

(over ~lanipu1 I t  Ori-- Ac. 1 ,00a 10 ‘11 ,000 .108 4 1 ,000 ‘105
Snowpack ~‘l~tn agenent ~‘1i 50 2 ,500 800 40 ,000 800 10 ,000
(~atcr Sproad ing~i Ac. 4 ,200 17 5 ,300 22 -1 ,300 17

Tota l Cost 2 ,527 40 , 130 111 ,42 3

1/ [Pita from Pugc’ t Soun d Type 2 Stud’ ’ w ith minor ad j ustments
2/  Tn 1969 do l la rs .
3/ Tnclude~ typ e- convers i on and r i p : t r  an veI O ’t : i t  ion m:uiageTn ( nt
4/ ‘Iwined for al ter ing t imi ng of rInriol I’ or gn’ uiu dwatc r recharge ,

not for irri ):at ion or l it he-  r resource a.:t i v i t

Total Program Costs

En summa ry , the total  cost of fo i’ ’st  ~‘- .‘itershed pro tec t ion
tad land treatment programs through the ~‘ear 2020 may be ex pressed

as t’o l lows ;

Cust
(~~1 000 )

h a t e r s i i a  Protection 184 ,716
Watershed Rehabil i tat ion 24 ,122
Water Yield Improvement 83 ,382

292 ,22 0

‘ teas ures and P r a c t ic e s  for 1c ,lt ,- rs t1e~1 Protect ion

Requi red future measures for range w atershed protection
and i nip rove-meri t wh i ch arc shown on t ;tbles 496 , .10” and 198 have
other maii ;tge- ir ient object ives as w e l l  its improving the- wat ers hed.
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‘t;: ~~~- 
~‘I~e-~ ‘~ 

‘I ~
( ( ,  ‘ 211 l )c l  

-

~~~~

h,it r’ rshed I’ ro1’r,ini” to  19811 t o  2000 to  2029 l’ota l
- 

I -~ 1009 ”) ($ 10 110 ) ( $ 1 O0 l l j

P~ h1jc_ Land

love r  Improvement and . 1 . I . 3 - S
S o I l  S t a ( j Ii l I lt  ion

~% ;ucu rshed Oriented 1,and 1.8 1.8 1. 7 5 .3
Management Pract ices

(5;it”r l t,nt ro l St ructllrus 3 ,2  2 ,8 3.7 9 , 7
‘ loto l  S .1  4 . 7  5 .7 15 .5

Pr iva te  Land

(‘.‘s’.’r Impr .tvtm ent and 25.6 29. 1 29. 3 84 .0
Soi l St a b i l i z a t i o n

)s ,tc ’ rshed Oriented Land .28. 5 28 .5 28.5 85 .5
Management Pract I. is

(‘clu t e r  ) ‘onitrol  Structures 32.4 27.8 37.0 9? , 2
iot ;i l 86 .5  85 . 4 94 .8 21,1, 7

‘lot ;~ 1

O f i  i’r Improvement and 2 5 . 7 29 . 2 211 .6 84 .5
‘to i 1 St IlK iii ‘sat ion

~~~ ‘.‘rsh’ .’d Or iented l and 30.3 39 . 3 30. 2  9(1 .8
M~inuag enn t e- n t P r a c ’t ices

15 ,1 1 o r  Pou t rid st ruc t u re - s  35 .6  30.6 4 0 , 7 1U~ .9
I al 9 1 . 6  90.1 100 . 28 .2 . 2

/ R;is~ d on n’ .’asl i re -S and 
~ 

r,it ,’t Iii’s ‘-h ow - n  on tIlt ) les . ) ‘ ? ~~, , ,) . : ‘7 , and ,) ‘t , S 
—

wi th const ant 191,9 dot IL irs .

Other Land

‘I’he conversion of agricultural and other open land to
urban , indu ’s~trial , and other non -agricultural uses points up the
need for more intensive and comp rehensive planning to meet future
needs. An essential part of the planning will be for erosion re-
duction , floodwater protection , dr ainage , pollut ion abatement ,
imp roved transportat ion , and enhancement of esthetic values. Co-
ordinated p lann ing  b y a l l  levels of government and p r iva te  inter-
ests can best accomplish the needs for natura l resource develop-
ment. Urban interests can best be served by including the
a g r i c u l t u r a l  indust ry  in planning for other uses of lan d , inasmuch
as farming usually is the princi pal use of land adjoining many
urban developments.
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Protect  ion for o ther  land that  is present Iv f looded can be
enhanced i s v  f lood detent ion rese rvo i  rs 

* 
enlarged or mpr .~’ed

c luanni’ Is . and h e d i k e s  and lev ee - c . lluri ng urban construct ion ,
dc’hri s ins ins can he prov ided to prevent silt and debris ~ rlIl’I
I c- ; i v  i rig th e- const ruct ion s i t e .

‘-i i I ll on~-~ td dol l  arc arc spent annua l i v  t o  prot edt propert y
f’n’ I lt ’ : f ’ Iood ing ,  provide drainage - , and to  deve lop natura l resour ce - s  -

‘l’ iit,’ I t  ig t ’ t  ‘‘tound and ‘sd ace-nt ( ‘c at c r ’ - ‘ t y pe 2 St ni( l y J I r o f  ( ‘ I ’ ?  ions t o ta l
~ 1)lU ) nil ii i on  for drainage of urban and rtira l non— f a r m  lands Ity
2 ( 12 ( 1 , ‘t h i s  dot ’ ’ 1 not includ e out le t s  for stor m :nt’ l :i~ ’ u waters .
lin t- se - eost  s ‘si re probab lv greater than most subreg ions.
m& ’ o s t i rc ’ -~ and pract icc - s requ i red t o  s a t i s f y needs for other land
h ive been inc luded and costed in other se c t  ions of th is  appendix
and in ‘\ppendix ‘c.!! 

, 
I’ lood Control ; IX , I r r i gation ; \ !  Munici pal

and Industri al Water Supply; and X II , Water Qualit y and Pollution
on t n’t tI

Soil surveys and interpretive maps of the surveys provide
a basis for a more economical expansion of urban land uses . These
soil curve -v s indicate the hazards of use for certain developments
and poss ib le -  ways to overcome the problems .

Soi l  erosion and sediment control p rac t ices  SUCh ‘si c

sed iment basins , grass seedings , woody plant ings , d i v e r s i o n s ,
considerat ions for minima l soi l  disturbances w i l l  he needed
with contractua l requirements for erosion contro l on construct ion
j obs .
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Subreg ion 12 embraces 11.5 million acres in the south-
centra l part of Oregon and represents 6 .5  percent of the Reg ion .
This includes a land area of 11 .4 million acres and a water area
of under 100,000 acres. The subreg ion is 76 percent publicl y owned ,
consisting mainly of Bureau of Land Management administered graz ing
areas . Rangelan d accounts for 77 percent of the land area as shown
in fi gure 72 and table 502.

Preci pitat ion varies considerably with the mountainous areas
on the wes t receiving over 30 inches of precip itation , while some
of the lower areas have less than 10 inches annually. About 55
percent of the annual total falls between November and March and
onl about 15 percent from June through August. Despite the rela-
tive lv cool winter temperatures , winter precip itation occurs fre-
quently as rain over most of the area wi th only about 40 percent
of the precipitation occurring as snow . However , in hi gher eleva-
tion s as much as 65 percent of the average annual precip itation
occurs as snow . The average low temperatures are cool with freez-
ing occurring from 175 to 275 days annually. The ave rage frost-
free period varies from 82 days at Silver Lake to 120 days in
Warner Valley . h oweve r, a sub freezing temperature may occur any
month of the year.

Total  runoff ori g ina t ing  in the subreg ion amounts to  only
1.2  m i l l i o n  acre- fee t  annua l ly .  It  i s  d i s t r i bu t ed  by e l eva t ion
w i t h  the hi ghest f lows coming from the moun ta in ous  areas ( f i gu r e
72)

Sediment yields are generall y low , and correspon d to peri-
ods of hi gh runoff. Hi ghest yields come from the range areas
(table 502 and figure 74).

665



Li~o (‘4

~~Z z

w

LU
—

— -“  ‘ 

~~~~Z° ’~’ 
‘ Li,

- _ Jw S

‘“

Si- 0

. -
. - ‘ : - - ~~ ,~ LU

‘ ‘ . _‘ ‘-

4 ‘
~‘ “ ‘ ‘- ‘

- i~
’
~~~~ I

- 
~~~~~~~~~~ t

-
~~~~ -

~~~~~~~~~ 

- 

I 
-

___ ____ 
.1 

____ — 
_ i~

>

:~~:

-

~~~~~~~~~~~~~~
-

~~~~~~~~~~

- 

~~~~~~~~~~~~~ 

L

f 

.

i I1-
~’/ l  -



r~:~ ’ ~
‘

E ~ ~ ~ 

~

~-
~ ‘ - ‘ “ ,“ , ‘i . ,. , ..y1~ - , , ,‘, ,, BURNS

/ -:
‘ ,i1 -‘

7” .1 I —

Mt7 
‘-7 

c
c ..~ OM ,I 

—A ~~~~~~

D H A N

~-‘-. S. 

~~~~ M*O., M

‘-‘~~ t~ \
~ 

/ L —

~~~~ ,i A N ()  — - .
~ ,f.” I

I :~ ~~~
‘

) ‘5 ” ., “ ,~ 
‘

I B V*i nd f l
~ 7t~~~~~ ) — )  S.

- A55f ~ ,;::: 

~ ‘ - : .~:. 
. 

~~~~ 
:

‘
. 

, 
•,, c~1

( ~~ B

(e - S.I ”  A I S t ,
7—,--’ :,‘ H’- 

~~
7’ Ii

_ _ _ _  
O R  E G

B E V A

)



6 ~~~~~~~ I

~~~~~~~~~ ~~~~~~~~~~~

~ 

-

I.—’
) ~ 

3
A 

‘
, , 

‘s 

~~~~~~~~~ ‘ 
‘ . ,-‘;S

~~~ -

~~~~~
~~~~~~~~~~ 

~~~~~~~~ /

~ /
/ 

— ,, j
~~~~~~~~~~~~~~~~~ 

~~~~~~~~ 

‘
~~~
j  ‘~~~~ I

-J 

t 
.“ - 

. 
‘ 

-

~J I H A B N E ‘Y 
k

,,. ‘- i - , ~~
-

7 I - 
r 

S ~
~~~~~~~~~~ I Q~ 

‘ ‘

~~~~ 
~~~

,

- , ‘ 
‘/ I .S  STI7S~ lAPr ~~~~~

i:~~~~~~~ J

k 
~~~~ 

I
c \ ~ H

\~ 
~~~~~~~~ 0 )

fr —
. 

A S

I **,*.Bo.s.j  -‘

~~~~~
‘ 

~~~~~
“ S~~, ~J .

-~~~“c,“ “ N
- 

~~ 
,JS 7’

~~~~ \ 
i~ 

-
‘

— 

c2~ ~~~~~~r V ~~ I ~~~~ _ _

A L

_

H

~~~~~~~~~~~~~~~~ 

a

M I l l S  F t  ‘~ 1~ F RA MF ~ “ .

GENERALIZED
COVER AND LAND USE

OREG U N CLOS E D BASIN
SUBREGION 12

lU

F I G U R E  ~~3

-I



a
14J

Li,

~

-
~

(J’)cr
0 - 0

2. -

H: 
- 

- i - :- 

~‘; ‘ H:
H “ ‘ i_~~~ ~5

)

- ~~ ‘
‘ F

I
. 

~ ~~~

‘ - 

‘

~~~~ - .  i— ’ 
~ /

— ‘

~~~~~~~~~~ 

)S&SS,~
, 

F 

-

— 
~~~ , ,, 00

A “~t~’ — 
.‘.  

-

— 

- 

: :
- I 

- : 
~~~~~~~~~

- 

~~

- ___

~~~~~~

‘ 

~~~~~~~ 
~~~~~~~~~~~~~~~~~~

— 
— : ‘

II
“ A  - . . I -“I ~,



la ble  5 02  - Cene ra l i zed  Sediment Yi e ld by Cov” -r  and
I~and Use , i ihreg ion 12

‘a~-’er and Acres Sediment Yi eld
Land Use (1 ,000) Percent Ac .I’ t ./Yr . Pt’r~ ent

C ron a nd 365 .0 3 34 4
Forest Land 1 , SY 3 . Q 17 59 ()
Range land 8,~~33.1 77 819 89
Other Land 4 03 . 7 3 13 1

Iota 1 11 , 394 . S 100 925 100

S o i r c e - :  Der i ved  from figure~ 73 an d 74 and A ppendix IV.

Crop land

Most crop production is or iented toward l i ves tock  opera-
t ions , supply ing feed , main ly  hay and grains , to l i vestock through
the critical w inter periods . ‘I’he total cropland acreage of about
3b5 ,(i00 :icrc-s includes 317 ,000 acres of irrigated land and 48,000
acres of dry farm land (table 503), located princi pally in the
Silver Lake , Fort Rock , Paisley , Warner Va lley, Malheur Lake
Basin , and South Steens areas.

Table 503 - Ivpes of Crop s, Subreg ion 12 , 1966

Hay and Small Rye
Item Pasture Grain Seed lota l 

1 000 Acres -

l)ry Cropland 29.9 16.7 1.2 47.8
Irrigated Cropland 3 17 .2 -- 317 . 2
Total 329.9 33.9 1 .2  365.0

Source: Appendix IV , Land and Minera l Resources .

Water Conservation

The major water Conservation prob l ems are related to both
the annual precipitation and its distribut i on . Since most of the
precipitation is received in the winter , stream flows are dras-
ticall y reduced or non-existent during the irrigation season . -\
nuiither of practices have been effective in overcoming some of these
proble ms (table  504) .
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Ss’ sv a l s Ins  ps’ohlems i i i  s’eI at s’~l i ’  t i s ’  ill :il jne s o i  I s  and the

~~~~~~~ 
tat ’ j r s I i l  i nfl s i- - sal -
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is It Ii i r n  g i l  ion: I na cl e q si a l e sss pp lv , and in i n t  f f i  c in; t n u t  P -

i t f  app i I c a t  ion .
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c H i l i  v - i nc  o f ’ i n n i ~ s : i t i o n  W a t e r  t o  t h e su- ’.o s a l  iri ’aS discu ssed

s h u t ’, ‘ -  , ‘[he’ maj o r  pr’chlems ar e : ( 1  ) I n - p o ’ r s l  damage to  d i v e r s i o n
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f c a na ls , i siul ( , ~~, highs ss- cp ar~ - lossi’s in sands’ so i l  a r i a s ,  S ince
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‘Fahle SO S — t~a t e r  A v a i l a h i l i t ; -  a n d  [r ’ rH a t i o n  Il s e ,
;ui hreg ion 12 , 1 966

A re - a
1000 A c r e s

l.a I - r ~0Oli  rce
‘ t n e a n i f l o w  2 7 8 . 6

r o u n d  w i t  u - s  1 1 .
I-S Vol r I or a~~e

I - u t  i l ~l “ - -
‘

‘I r s  - .i ~~
- i th ~-\ It ’ l l ‘ O t t ’  ‘ Ph ~ 

I 4 .  .
r- c ’a w i t  h I nadequa Ic Supp 1 >-
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I i c t  t i o r s
n i nih icr 5 . 5

I-I und i rh 3 11 .n

,os i r t ,’ c :  l IlA Stal l Conserv it on 5c r - i  c(,’ R iv e r  I tas in l o t s ,
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an (‘li t i s - c d i ’ s  ribsi t ion  sy s tem . t l o r -  t I  N u t  ive sts’sic t sir - es :i n’e
n t ’ s - d i d , but t economic factors (du e in pa r t  l a r g e  l v t o  t h e m d  I
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l i i i t t

I I ,  t h e  pr  c- - s i t  w i l d  t ’ l oud  i r u g  s s s e t h s x h  of wint er and e a r l > ’
I u i s - - I I ns , I no T o ’ ’  I a ci’ i t  i ca 1 f t  U 1 1cm I n : i n~ s of t he

i s i s  - I t  I s i, ’: t i i:!,! t - ‘  t h a t  I - I , 1)0( 1 a s ’ n t - s  ( l ’ s rt ’ ne t S i  I ) of
e l f  1 j u l  L i i  e a iI r i  i s i s ’ s -  l u n d  N- sss , w i t  is ut’ s - u ’ 9 - A  ,(500 :ic nt’s in low
l e g  ‘ s  e a r l . ’ l e v e l  :ts ’mis w i i s ’ n -  - ‘ j t  lc l~ f u n  dn;i in:i ’ ’;,’’~t s ’ s s u s  s n ’ ,’

u f lOj t e iS le  S i t u ) - I s r , s  i r i t e  l tn is h lemS a N e a s i n e d  ‘ i in Jy  h
s t u n !  F it S) t n I nr l i s t  lOf i  of  ha i’d pani so i 1 - . In add i t i us; poor

h i s  n s h s i t c u l  ti :j i k a l  I and  bo ron  concen t ra t ion s -  in
- a~, c u t - i : s n d an us- - . ‘l ’ h -  only s o l ut i o n  is  a d c i ’ i a t e  d ra inage .

oh 1 e 506 — C s’op land \ neas w i t h  ii k’t ni ss I’ rob los: ;
‘Ish t o g  ion 12 , I 9 t h

i tj a b i l i t .  Ll;i~- s 
-

1000 A c r e s

3
I l l  1 (12

I’.’
s : i I 3 1

; ( O i s ’ C , U i  1 L() s t ’ s ’ . - ;ii i u n ’ e r V I n ’ n , (- ,.I’RI (S D a t a .

ised on d a t a  a e a i  l a b l e  f rost] C r a n t  and l a k e  C o u n t ie s , I t
h i s  h i - i - i s  es-t i sn ot ‘, -d that ;!p

~
t ro Y 1 snot e l  n ’ 80 , 000 sic nc ’ s h a v e  b e e n

dn a i : i i - i l  i t s  t h i s  s u b r e g i o n .  t o t a l  a ccomp i i n l s n u - u i t  of t h i s  is o sS is
in table 31) 7 .

l ibi e 50 ’ — 1) no i n s - u  - P rae I I ces -\ pp l i ed  t o  C n~~ I and
~ub r i’~ t i on  1 2 , 1 9i ,o

n: ic t  iCc 
- 

t I n it  ‘
~~ DUTI t

(:o s ; u 1 u i i ~~s and I l i s c h e s  ‘ii Ii’ s
-t t ’ t i u  t t i res St  - 2

- 
‘ ‘ o n ce :  H h- \  Si, i l  ( o l i n - e s  ~~i t  55 O e r s ’ i c c  S a l t ,

I 5 0 5  i in , i i s i l  5~’ u Ii ~i(’ i i t  i t  i t t

\ h t s s l  82 , 110(1 s i r e - ;  of c n u u 1 ’ l i n d  h a y s -  sin e s-o s io ss  f u t e n t  L i i .
, u ’ S t ’ i t ’ l ’ , on ly  sih ’ i t  Ill pero t , no - nt  i v  d r y  c r o p l a n d , lIi~ese ;’~~~

l;,

- i t s  it - s - e n  ~ u ’ l lests . , r t u ’ ; s ofl f i r r ; -n , i led  land s s i t  ,j

s i n c e  m ts’ - - I I b i t - n i -  I m u - - a s - ’ -  ~ ‘ ;  ‘ t  e c t t ’ tl h i ’ a co s - e r  of legumes or

i ,~~I
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g i a” ~- nc ’ - n  , I l i t  - ( ‘ X s ’ u -
~~u t  I -, u s i S  o c c u r  d s r r  i t ig  p e r - i t  t d s  of  i n o r ;J a ’ i si by

I I  s a t ,  ~ ot i d dur ing t a l l - - h : : u - s ; t  of :s n ew st sn ’ l - I - h - r u ’  f b I-
i t  s - r’ ’~ c s’ i t s s  c r op ISlilti . i- i l l  l i t ’ s  a s’ e some t imes f - n  rmed u s  t I i ’  - t opso i I

I . ‘,‘ i’ i~~~ , - I  f rom a r o s i s i u l  s l i t ’  i l a n t  s o u l s . I s t u i b l i a l s i s i s ’  :i n-- s SI , ;

t 5  ~
:
~~ . 5 5  ~ le; ’ s i ss i s -  s t - u p s !  ‘ c - ’ , t hat  th i- s t a i l  l i e  h a n -  l u ’ s  a ~ h u u~~t p5- 5 i u ~~’ I

l u ,  l i t : ’ w h i c h  ‘ s in s ’  l t i f e s i - i’ I r s ’ e l I s i l i t  5 ‘n or  i 5 i i ~~~~5 t u ~~~t’ ! i r U N ’ s!  I n  c an
s t - - s  c l v  5 - n u o l u -  ‘ h i s  i s uini - - o s i l .  npn in~ I c r  s r r s g a s  ion is used ire-

- ‘ : -  , t I >‘ i n  t ’st  s i t  I I - l i  i ng new ~~5 :snds . Crop I ansi1 i n t - a  wi tl i an t-ros 1 0 5
- - I - - s ‘ i a l  inc , sb us- n i n t a h i e  nO8 .

lu I i -  St I t~ I m p  1 sind \ ro:i S w i t  ~~a ’i I. ros j u t ;  I - s t  s o  1
u > ‘a l  j l i t  y C l a s s  , oh r u - ;  i ‘ u s  12 , ItO h

-c sib i ‘ ~, _ l a s  ~ i’i’a
1 1)1 1 ( 5 -\ c s’ s -s

I I  8. 0
III 23 .0

4~ u ( j

t o t a l

Sou rce: Soil Conscrvatjc_tn Sei’v i ce , C— .PItBS Data.

~tns i ders ib le  work has been done to contro l eros i n  on cro p-
ar id.  ‘l ab l i -  509 sh tws the to ta l  accom p l ishments , hose d on co t  inf l ates

nn;idc f ’ rom dat  a ov a  i lab I t -  for Lake and C ras i t  Count l i - s .

la h le SOt ) — I , ros ion Contro l Pract  i c e s  \pp lied (in
(‘ rop l;ind , Ssu h reg i  on 12 , I t O u f u

I h u t  - ‘~ t i u u

; n usd t ’  - t a b  i i , u ’ i o n  St  r i o t  in No . 184
I t ive r - nIosu s ars d N-s’s’ acc’s Mi les  SO
D i  t u H l an ; ‘ ‘t ed i r ig  ‘Ii  ic ’ s 8
I i e l d  l’. indhnea~ ‘tiles
C ‘~~u R e- .; idu e Use 1000 Acres 32

‘ t t i l l )  Ic Mu lch 100(1 Acs’es 0
St r I p o r o 1u 1t  i rig 1000 ,-\c res 6

o t i se ;  - i t  ion Cropping Sy s t e m  1000 -\ i’ res 38
I’ , s o t i i n s -  a n s I  II:iv land P 1 s t  in g  1000 -\ c r’ es

‘ o u n c t - :  lj I s \  St , i I ( S s n o s - i - i-- ;it ion S t - s - i- i c c ’  I l at a .

( ‘ -.3



I’ b o d i n g

Floods t u ni m ate princi pall y from snow-melt and are- most
l i kel y to o c o i i s ’  in March , A pril , and May .  Flooding also results
f ’ r on e a r  i i ’ ~~1 u r i n g  ra i s i s  or snow -m e l t  w h i l e  the ground is f r’ozen

u i’o 1- iand , i l u t i o  t h u  m a i n  r i v e r s  and t r ibu tary  s t reams  is sub jec t
t o  o v e r f l ow  d u r i n g  high r u n o f f  periods. Isamage to cropland
i s  m i n i m i : e d , loss-yen , h e c s i s u s e  all l ands  s u bj e c t  to f l o o d i n g  are
i n  sod- f o r m i n g  crops , and most  f l oods  occur  p r i o r  to the t i m e
the l and  is  p repa red  fo r  s e e d i n g . St i l l  129 , 000 acres a re  f l o o d e d

_ _ _  

~~~~~~~~~~~~ 

-

, 
~~~~ 

_ _

at least once in 5 years . I t a l  is i nane annual f lood damages are
e st  1 i n s t  u ’ u l to be nearl y $ 1 .5 nti lii on in A ppendix \ II , Flood font rol
Muc h ;uf the damage is caused by sediment to st ructsires and
stream cbsann e Is . ‘ f a j o r  m e :ssou - c’s and p ra it  i ces  needed to co r re c t
the f l o o d  s i tuat ion on crop land are required on upstream wate rshed
a r e a s  di scussed i n  the r a n g e  and f o n t - s t  s e c t  l o t i s . l a b l e  510
s hows t he  pr a c t i c e s  app lied pr imar i l y fo r  t’bood p revent ion .

(I ~
“)



sable 510 - Flood l’ r ttection Measures A pp lied
in  Cropland Areas , Si i lu reg ion 12 , 1966

ractice limits M iles 
-

-tream Channe l I m p r o v e m ents Miles 53
Dikes and L-cees  M i l e s  51
Stre as ssban k Protection M iles 20
Stream Channel S t a b i  ii :at ion M i l e s  1

Source :  U SDA S o i l  C o n s i s t  at  ion  Servi  ci’ I) a t a .

F o r e s t  Land

F o r e s t s  cove s ’  1 .9 m i i i  1 0 5 )  acri ’ s or iT  p ei’cent  of t he  t o t a l
land area in t he  s u b r eg i o n . ‘u h i u u t  81 p e r c e n t  i s  i n  p u b l i c  ow n e r -
shi p and 19 J e r c os ;t  i s  in p r i v a t e .  - i -vent  n’ — f o u r  p er c e n t  of the
a ri- ,s is con su sier , - I s t l  f u u n t ,- s t  land and 26 percent is n o n c o m m e r c i a l

I’he com mercial  land cus ’rent l>~ supports ne-a n IT hill ion
hoard fee t of merchant able t imber , ‘

~~~ p~~ s~ ’ 5 t  on public land and
21 percent on p r i v a t e  . Il; is u s rca  fs irni shes the raw mater ia l  f ’os ’
t i e  subreg  i on ’ s t o  rest p r o d u c t s  i ndust m y ,  i -h i  c h accounts for 9’
pc i-cent  of the manuf ;icturi  ng emp loyment . In 1)04 , a t inibi’ r harvest
o f 340 s n i l l i o n  board feet was r ecorded .  In add it i uu n , t h i s  a r e a
is heav i lv used by domest ic  Ii vest  oc k . ‘ lie noncornimerc i al f i uni’s ts

,,n~ 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
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sniost by j tin i per—grass  lands , cuu ve  n near ly one—ha It’ million ac s’es
and are some of t l i i -  b ) ( - - t  g r ; I z  I ng lands in the subreg ion.
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-\ l t l s t u s i i ’h s i l t -  17 pe rcent  t t I~ t he sub i’ s - u ’ ion is l o s  c - s t c ’ d
s s ’ , s r l v  43 1 s t - s - c t - n t  u t  i t s  ru n o f f  o r i g i n a t e s  t h e r e . T he m aj o r  u s s e

of  t h i s  n s i n s t t I  i s  t o n  i r r ’ i g a t  ion s m i sp l i s ’ s . I l m c c c  I I s s w ;  si re l i s t )
i’ i ’ s I s i s n iS  1) 1 (‘ l u s t ’  1 5 1 5 5 0  t (if t lii’ I I 00(1 1 11)’ ( Ist l lsui) (’ i n s  I s s s o a  I rirtia n s r t - ; i s

i l it -  I t s  s - - ’ .t I;incis u u f  t i s t -  s s ih r ’ t g lo t s  h ive t he  l u s t ‘; s ’ d i s i s e t m t
y ie l d s  in  S l i t ’  rep l i s t s . Avi ’ s ;i ’ t - - u u ’~I i i s s e n t  p n s s t l m i c t  i o n s  i s  , s b u u u u t  60
, s i r ’ i’ — f s u ’ t  l u t ’ s  i’ u - u i i ’  or I s- n - c en t  u u l  t h e ’  subi ’s - n  io n ’ s t s t al sc - d i rmmc nt
v i clul ( tab le  3 1 1 ) .

ab le  5 1 1  — l’ n’cs u- nt ~s,’dimc’n t Y ield , Forest I,and , u: s s h r e g i o n  12

S iUc ’ i i  I Annua l Sed i niien t Y i e l d
~ ie1d A c r e s  A c m e — F e e t  ‘ l o t u i l

Ca teg o,~~ (1 , 90 0)  Percen t I c r _ Square M i l e  Acre-Feet  Percen t

Very low l ,,9 3 , 0  100 0. 02 — 0 . 1  59 100
Low -- --  ( L I  - 0 . 2  -- --
Medium —— — -  ( ) 2  — 0.3 - —  - -

h ig h — — — —  0 . 5  — 1 . 3 — —  — —

V t -nv  High - -  - -  1 .3  - -1 .0 - -

Tot sil I , TöO’ 1(11

Sourci- : b i e r  i ved f rom f I gores 73 and 74

.ea r l y a I I of t he  l u  u- es t 1 and i S in t hi’ very 1 i l ls  V i s ’  Id
c u t !  c- gory Sed iment from these a n t - a s  is p r inc i pal I the resul t  o f
natura l c -rut ’ ;  ion , i ntens i fi ed i n  local areas b y hi gh intens It n sum—
nsr er rain storms. There are localized prob lems , however , Isoth
resulting from past logg ing and grazing . Some action has been
t a k e n  to restorc’ these watersheds to a good condition . Most cur-
rent pract ices are aimed at  maintaining the balance of the forested
areas in their current excellent state.

Watershed Protection

‘the general timber harvest practice in the subreg ion is to
mark individua l trees or groups of trees for cutt lug . A lthou gh
most logging is done wi th crawler- t ype tractors , mobile cable
yarders are used to harvest occasional small clear-~- i i t settin gs
in  dense  e v e n- a ge d  lo d g ep o l e  and f i r  stands . 1 r e ,  - - s t r a i l s  and
t emporary roads are  g e n e r a l l y cr o~~s -dr a  i ned and ses ’~Ied t o  g r o s s
and I egunres to re ard r u n o f f  and p r e v e n t  s i t  r f , i c i -  c ro-~ i o n .  ‘lu -n--
logg i ng d e b r i s  i s  r emoved from l i v e  st r eams m id major d r a w s  to
redu ce the  d a n g e r  of debris dam w ; i ’~l s s t t i t s  w h i c h  c m  c o t s - ’ - d ;msmiumu ~ ’
to f i s h  h a b it a t  and down s t  ream i m p r o v e m e n t s .

676



‘ i t  i ’ o ; s u I s  s i r - i’ —s u m f a i ’ t’ d and l i s i v t -  s t - r ’ i s s . i n i en t  c u l v e r t  s . lu nd —
ha s i  1 r ig of ’ et ia c i t e d  S j , 5 t e n - i a I s to  os i t s ib I t ’  w as  I s ’  ;i s - u-as ;iS’ ru \ ’ front
st r e a s s u  bot  tons i s  a common p r a c t  ic e ’ . R aw ’ c u i t  and f i l l  s lop c-s a ri
‘~i’i’di ’d to  p r o t s - c t  them from e ros i on and t h e  St reams fro n s i  sed I ne st  t
d i -p u t s  u t ion

i - f u r s - s I t ion m c a s s i s ’ e- ’ -; inc lude both  p lant ing and dis - ec t
- s t  e ’ . h m n u , . \ d ,  i m s c e - d rep rod tii ’t ion in t b~ J~ mr ’ t j u l curt areas is pro—

t i  ~I r ’ . u l ’  t isush e n f al  1 i ng and yard ins t hv on— t h e — g r o u n d  adm i n i s —
t r ; i t i t — e  c o n t r o l s .  hi  h a r v e s t  a c t i v i t i e s  and p r o t e c t i o n  r e q u i r e —

-t nt s i r e  - - u i t s ; r u , i r i z t - , )  mi t ; ihle 5 12 .

l ’abls- 5 1 2  . \ t s - r ; o ’ e  u\ li l1ki ~i l  1 lu t h e r  l i a r - v e s t  - \ c t i v i t e , S u b r e g i o n  12

Mn it l ’ s rh l i c I n  I ‘, s t e  ‘ lo t  a l

i b i s - , c t  Ar t - s i  \ u,- 5~ s ’ 5  12 , 5( 9 ) 1 , 000 lo , 000 
l ’ ; u ’ s t t ’ uI ~~~-

‘ - \ c s ’ t’s 1 ,200 400 1 , 00
Sl ash h i  sp i - ssi 1 Aria ,-‘s c n c - s o ,000 800 6 , 800
h i  sts i rbed A rt -a ‘I’reatet h ~~~

- A c r e s  I , 000 — — 1 , 800
1 a nv i- Road Ou ’iL~

i i red Mile ’s “ 9 93
- 

T~~v~”si i S I  50 iiI~~ ui ~~/ Ms les 0 ( 5  - -

I i iclu de s p l o t  s O ’ , si c - d ing  m u  s i t e -  p r e p a r , i t i u u n - a l s i t , c e
s , i , - u s s a t  clv stocked u~r req u i res  slu t  n c ’ g t - s i e r s s t  s a s s  s u : ’

~~ -

2 j  Inc 1 sides si-ed I rug , r il ch i rig , ilebri 5 r e s suov a  1 and cross—drain
sk ids’ ,u ;i ’ .ls and l og g i ng  are -sc ;

s i t  is - id f u l l  s t a b u i l i : : i t  u s ;  u u n l~ ’ .

b u s t  - - r’slui ’d Rehahi ii l u s t  ion

t he i ’ ’ i - t  in ig c n u t - i o s u  1 u s u u ? u i e m s  tnt  f , - n s - .,t land sire l u uc a l i :e d ,
~Ist ’ result , ‘t ta - i  t irsshi’ r hr i rv i ’s t  ing t i r es  and .ora: ing p r i o t  ices.
i h e ~~e’ a r c , s ’~ ire co nt r i b u u u i  ing - i  ~~u t ~ i l  o f  , i b u u u t l t  t h r e e  u ic n t ’ - t i ’ c  t of

- t ’ J j ’ c ’ s t : m s i s i t i ~i l l ~ - . ‘1’ ’ - t of t i s  r e s u l t s  frost -
‘ - i t e r  mov,’ : , e s s t  dow n

, i i u s s r i ’ . b o ned ra ids and s i c s u u ’ s S  ;i n e ;s ’  dust a r i d ) u ; ’ l o g g i n g  on  o” .en-
gu’ ;mziI ig t ea l ’s  a ;:’ .u . St s u - : i i n t u a i u b  c u t t i n g  is  a s i- r ’ ious ps o l t l i’ : ,siong
~~u t R h i ’  s t  r- u ’ ; in ns s w h i c h  h a v e  had t h u  ps ’ u u t  u - ~~~~ s t e  -

‘ i’ , u 1 sit ion dest r u t - i’d,

‘ t h u s  l i t  s i t  i o n  su nk li st ; bee ts  : i cc or rp l i s h c d  p r ’ i rs ; us ’ i lv on
io r t r i l l u s t - - i  lands.  - u t her pub l i c  lo~ e’ ,t ow nc’ s - ’_ h i ips  a s - c l im i t ed

t~ i t h i r i  th i -  - t i n t ’ 5  j t t s t ,  - t ’ c , i u i s t ’  j i n i ’~ i t e  t o r e o r uusssi - r sh i ps i n c
- ‘ roi l I and s C ; i t t u  red , r t ’ l s , i l t i l  i S i S  i o n  w u u I ’ ~ has also been l i m i t e d
Is - n rc -  - ,‘tf l hI I i , i  I w s s r ~ iccof l s p 1 1 shed on t h u  1i sihli e lands i sic bu ilt ’s land
t r t ’ i i s ’ s s ’  s u t  tn i l u u , u i i  100 ac r es  and t rs - ats ne nt nt n e a r ly  100 m i l e s  of

i t t , s r s & i u u su ed  r o s i u b s  and t n :s i Is. I v 1t i  c i  1 of ’ t hue ‘;t ream gr  t e c t  ion
s r t s - asu r t - s  in t he s u h r t - ~-j o n is t lic- l u - j u l  s tab i 11 s i t  i s s n  w ork  on t O t
I n’ s - w o rs t t-. ; i i  iona l l u s t ’  I ( t  si l t  I t -  3 1 3 ) .
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Ta ble SI ’S — \ \ ‘ ei’ ,su i \nn cral \ ccomp 1 i s l i s l i t - s l t  , b - i ’ ‘ - he’ .~
Reh ,s h i l i ta t  iu u l l  Pract  ice ’ s uun ‘ s i l l ic lor e- st I , s s d . 0 - u i hneg i on  12

\sst I u u i i , i  1 ‘, ,t~
I s , s c t  i-ce I hi i t u u t n i - ~ t h IM . uJ

SIii-i ’t I ni us ion C u u n t  ro 1 - \c - - 10 - - -

(bull y Stabi l i: u ition “Ii. 2 - —  - -
St re am C l e s i r : s s t c e ’  ~ t-l i . 12  - — - -

St a b i lj : a t  ion
l- x i s t ing Road ~ “i. ‘0 - - -

f r a i l  Rehab.j~J
R e s e r v o i r  P r o t e c t  i uu r u \c . — —  — —

u’tt v c  s’ agu- o f pin oil I 9u - - 1— 6 6 .
M i r u u n Ownersh ip .

~ Includes abandoned r u s s - i s .
- u u s i s ’ c e :  l ( a t , s  fu rnisheul ‘.v s O ’ ( ’ s t c v  ms 1 i’ ute d .
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l~s i t e r Y i c 1 ; 1  I~~tro~ ensent

- s ’ t i e  Id i nssp -
~ t u s o g s , i r  — — s i r e  nsc - i ~ t - t h ’ ’~ s u hs i ’ s ’  i n ,

\ c c , us; u l t l is l  - - ‘ I u l , i t i ’  li~i5 beu i u I j iii i te’d S t  c - ~~1 u s ’ n i  ‘ ‘ s t al ‘. ‘ s t t  ing
t r a c t  i c e s ,

i s ’ , 1 _ i  u u b

~u u h r t ’ g i ’ s i  12  h - is S . 7  nu ll m u st  sic r u ’ -  of r s i n s p , t ’ l a s u t l , 05’ —
~~ pe r—

c I t  i5 - i l l  u t-si l: i ru ’ .ls . . s ’ u e 5~~~y 5 5 j ~ ) t ’  1 u e r ec - r r t  1( t ) r n i l l i s s n  s i c n i ’ s )
l i e ’ r an , - t t s i n s  l it ) I s c u S s u e ’  r~ l i 1s , i s i t , hid i rig ft . (‘ ml 11 i on ac u’cs

I c d t - n i l  t O I  2T ~,l ,u s s 9 s  s t L ’r~ - ’  s t  s t a t e  I u s s ; t I , ‘ rs t , I i u t ’ n  1 .8 mi l l  ion
- i c r ’ - ,~ t s r  21 ;uen u; (-ni t i s in pr i ’- i t - ow s i e r ’ s l s i p .  t s i s i g u ’ l an i d  c i  oases
U t ’ !  i s S u e  r - ’h I I  a rt ’  d i s c u i s - , u ’  1 in .\ pp e’ni d i . e IV , h.rend and ‘Ii ne ra l

l~re- ;t s - i  n , i s s r e l a n d  c u u s u d l t  ion and g raz ing  c u s b t s i c i t - , ’ s ire-
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er c u u s u d r ’ I -s - ~ ‘ I ,- - u -  t,~~’ s s ~~s l u u r  2 1 percent  ci the t t u t s i l  s ’ s ts :s : e
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l abl e- 515 - Sediment Y i e l d  from Rangeland , O i u h s e g i o n  12 , 1960
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management practices have a significant effect on flood and sedi-
ment problems on downstream crop land and developed areas.

Measures and Practices for Watershed Protection

Rangeland measures and practices for watershed protection
and improvement accomp lished through 1965 are shown on table 516.

Tahi e Si, ,  ‘ a,u ,u’ sand ‘ s , ’ u — - u u  ,‘-, and Pr,, t ic es for t ta ter sl t ed u - - t  -~ ion
.n,u u t her  Man age m e nt Pure su ’ S - 
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- u ,.~ - ‘u ’roi -Sc re s  ‘5 , Au 22 ’S , ruS t’ .555 , - — n S
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5’ r :Jl S i  u es
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c t  u’ tsa,n c ~,,t Cr t at lit s e t  ~.,uj Tt5sr r tnt ~00 1 .100 - ‘ ‘ -
- ‘ a l  St at, I t  c i ’ ut - t 5 In’ ‘.~ , ~ 7,

n ’ ’ - -  Con? r, 5 st r u u ct : iu,- -
S m i S s  t u~~ ,, t i  ‘cu u ~ h e r  5 , 1 011 35U I - I’ u3  -

s r u 51, , ‘tAO 4 , SO t u 2~H’~O0 -
u- u, t u - ’ ui ‘,,u,nbe r 3 i 4 -

tds. ‘t , Itt tt 2550(1 iO , O0
i t - ’ ‘ atu’ (Gui u P s  u~ ‘ ‘ au’S , 2 5  S i t  , -

Cu Ads ‘ A u  200 s—-
i i— s  i s ‘- tu e 5 A ‘00 ‘3

’ tb . -
O l c e t s u ,  ‘ ‘ ,ujnu O’r 5 ’ 5 a

c~ , -tun ~ i s , s ’ ~tn 52 ,- t o

t t , - a c , , r c - m i  p r a c t i c e s  hau - - t n t n !  t - , - r - f  pose s kate r sSu e ’ ‘ - 5 ~u ’~ cs C Si - ’’ ’ ‘ ea~ u t - ’
a u - - S  pt ,, t es u t , -  i n d t _ . , n e d  itt O r 4 c ’ S  - u r r , S  a ’ - r , , s s  L o S  Ou ra t’u,, .- -~~~~ 5 -- ’  e c u  - at
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Many of them serve management objectives other than improving the
watershed . Cover improvement and soil stabilization practices
have been applied on about 760,000 acres of rangeland. -\n esti-
mated 371 ,600 acres have been revegetated , primaril y by seeding
poor condition sage or grass areas; brush was controlled on
298,300 acres; and 13 ,000 acres of weed contro l was reported.
About half of these accomplishments were for erosion contro l and
water conservation , and half were for improved forage production .
Waterspreading of early season runoff from small drainages to deep
soil areas on 20,900 acres has hel ped to increase cover for improved
soil stabilit y and to replenish ground waters with water that would
otherwise be wasted.

Although water for livestock is normall y adequate in the
spring , some streams and springs dry up during late summer months.
‘The  development of about 1 ,100 livestock and game watering facilities
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1 1 5  5 , 5 t h  s~t 5 c 5 i t I  S i l t  5 ’ - e s i  t h R  u ’ , s r s - s  . , s h t r s 1 - i~ s t h u  l Is t -  u t t r s 5 l  r s u s , t 51 L I

i Ic - s s r f  I i ’ 1 5 -  ust t t t ,s I’, I t ile ’ t- , ~ : s  - h u t ’  I pee l t t u ‘ - I l - ‘ u I t  a I -  - , f e ,
l i s t  n i l t u i t  ‘ 5 5  - ‘ I  r ’ s s l i ’ c  l i c e  t s u c ~ r u s e  a i t s i  I t t  n - e l s i e - -  t ’ c O ’ i V ’ ’  il 5 5~~~i 5 ~~’

e t u l ~, l  sin I f  t i t u s  , i c i — t ’ s . s f  s i t - s u i t  lc s sn i ’ t - in 5 1 s t - s e -  ;id _i s i s i u n t - s r ? s  has
hi-s ri t h i s -  n i t  u t  u i - s t  t55 ~~s . i i u s 5 S I  s s s i u u a 1 l u - l : u t  i t  5 y 5 t  - ‘ t (,5  u i - - u - i d - -  s s j l
c i c o  • n ’ ~~t s ’e i i  tI 5 u ‘ r s s s i  t u r ’ , u I i’ s - v e t ’ e l , i t  s o n  of r ’ a rs ,i! c I t t  ‘ s i c  c ’  ‘ -:e r -

- s n  e r - s hed ‘ cc t i - t O  s u s t - s i ’ - u u n cs  have hec’ri inc os - ponated in t h e ’  naiui-
i t s i i ” S I 5 r u t v e s S u -  s t  i t S  more t h , : s s u  I ( ’,0 s1 u i Ic-s of ns sn : ’ e ’ l s i s , uI , ic c es s

I OSiu l  S ansi t r;i ii s t o  - - us  t rc) I e’ x e e ’ S s  ic e  r h o  I I m d  rcdt ice e se u s ion .

\ r i r sus shu i ’ s ’  -55 \ s s s t e s ’  c u u s s t r ’ c u l  ~, s ’ s i c t s i s ’ es have he-e n d c v c l ’ ’ 1 s ’  1 1 s r
i’(’ s s 5 i u ’ 5 I  t’of l t  i t t l  ; cu - b u n s cont i t u l  S s s u c I  u’ e ’ d t i c s ’ c I f i tos ’s ;  and ctnS -~er v a t  ion
- 1  s - i n  lv Sc ’u i ’ Son  n e r n o f t ’ f u r  su hsec hsie nst l iv i -s tod  , recreat  son , and
ish ansi wi I d l i Fe’ t i — s t - . Hst’~ i’ inc1ii~hi 1 , 101 1 ponds s t i l t 1  smal l  r e s t e r —

5 , i t j i’S t~ i t b s  a tu t t al s l u t s a s e  capac i t y  it t ’ 20 ,1)00 acu ’ e,’ — i ’e r- t , s i b s u s u t  l - t ( t
sis s a l I d c - t i - n t ion s t r u u c t u s r ’ e’s and 1 1  m i les of d i b  c ’ s .

I ) (  h ue r s i 5 1 s f

10c r land , c u t r s t j u n u s t ’ d  55 barri o la nd , i. ‘ c-I ’ , r u u u s d s  and n a i l —
l’c u s i i l s , ci r b uiu s s s s c ss - - , c - i c , , co ve rs ; s i b ’ u ’ u u i  -103 ,700 s s c s ’ e - S  , us b s ich is
I pci’ c’ e ’ r r u  of the suhs u-s nun. ( 1) Ra s l u - t i  lanil cons 5 i t  b i t e s  1(3 pe r—
s’ e- urt of ’ - - ri s e ’ s’ land sss th : 1 I  ,~0 0u usc nc ’ s ;  i’uu; ids arid r a i l  roads  3 ~~‘ i —
c e - r u t  s s i i } . 1 2 , 100 ; s c n e s ;  w s s t u - r u i r t - u t  2 ~t c r c ~~s t  w it h 8, 701) ncr s;
sine!  u i r hani m e l  i nds i ’ - t n i a l i n c a s , f ’a s ’ s : s s t u  is , i i i ’ ! : i i r t - : t s , d c .
2 p -  ‘ s i t  s~ i 0 8 I r i s  ii’ s- es

I S s i r s ’ t - s s  land , ‘ - s t i ’ u ’ t hu t i s u t r iant 1~; s t  of u ’ t ’ , , ’ s  land , is con —
I r i S h u t  s and dune’s , f s l ; s s u i s , ;s l ks i l i  s l u m S , t , i l s n  s lo pes , sin d l s s ’ ,,i
f lows . l ;c ’ c ; isu s e , s I  t h  u :ui t c r ua l , locust l u u s l , or S u n  o t i u u - r  r i -asons ,
5 , 5 1  u n’ e ’ s ’ e t ’ , l o t s  i s  nes t  us t t i ’ u ub r  lens in t h u  h s s r n i - s s  a r e a s .  I he dunes and
a l l  il i d r e s s , b i ui~ yen , ,s r t -  sub j e c t  1 s t  s-.- i n d  enuu ,s j s n r s  duirin~, dr- ,
15c r’ i uj~

lis t nr c - n ui ne uiss bi s i  i- s c si su e ’  ,~~5 5 -  f s c  u s i l  Cisc - [ s’ e s l t ,s I ,  I c’~~~ s i v ~~ ’ - ;’  *

i s s . h u u u r t s s , t  i s p r o viding sh rui c e , ‘t a l u s  situ p’ s 5 1 i ’ u ’, ide- c s - se n t ’ sui ’  ~~i ii-
I u l ~~ , t h e  roos t lnrspol’ t s i l t S  uI  w h j 5 ,’ h u  is t i s i ’  chul-, u i s ’ . I l i — a s -  s tone
f l o od s u i t e s ’ ’- Isu’ ii s h u c t r  S p eriod t i  S nile . ‘ tOfl ic dune- m s - i s i s , - u s y b u  as
t h u - se s e - s i r  t he lo s t  ( r e s t , p roc - ide  ‘s c es l i i c a r c s -  f o r  c ’ s i c a t i t t s s t ’ r s

tuu ids arid u~ i u ]  n r s u s u f s  p rov ide  t O t -  r o s s !  e is u se- i- s ’ s s a r’  t o  tr’ans-
I 1 i e - s s  t e l  , n - si i ns , sn >’ , s r i - I so Oil jt s u i t  c t  S t 5)  sun ru ‘ s s sud

s u  t u n i s  t h u s  s t u ’ t t t l s i v t s  r s m ’ c ’ i - s ’ s s n t ’ for t opic  li v i s i ~ in t h c  u i b t n e ’ f i t u s l .
il - s  s - r u ’ - - ion i s I n t-u p s -s i I lv  ,i I’ so t l u  I -  ii ~i i t s u i t  I L u so no ‘I  ‘ s ; inch

i ssse ’ nt I r’ossu sit u , m t s ’ n t  v s  ‘ j u l  suid , I s i c _ s t  l ,m r i d  , an d s inge so rs ret imes
Ii 1 1 d S - I s -  anil c u l v e s  ‘ s anti y t u v e  s r o s i c l s s s i - 1’s
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l\;st - ,- n t I s : s t  is is icludeel ms ~- s s s ’t of t he’ land , inc 1us ~ls ’s poslc ls
ne’se rvoi rs , m d  lakes  w i t h  wa te r ’  - - t r l ’ ssces -  l e sS  t ’ , s SsS  40 um ci’ 5 a lsO

- i’easi u st less than 1/8 mile is ide. ‘ lO i re  are us nuim hc i’ of hi’net’i c i a  1
sise’ s t t s r  t l ie -se hater a re- a s  c ut  reams furnish o v e r  4 1 1 1 , 000 s i c re—
feet of wa ’ s for i r r i t u u L ru of c r o j u s t , —r u e s t  s s s sa t i ’ s I  ‘ 14 is s nuil l
re sc- rvo i rs  furnish ui lr s t tu su t 37 ,00 0 ‘ sc n e - - 5 - ’ c r  o f i~,ner t i ’ i n n i s : u i t  son .

~~~~ ~ ponds are esse nt  i i i  to  t lie us s-ca. s ho,- ni are ab5’’ it
I ,- 10[) s O t b u e s s , c t r i n i ’ ” s  in the ssihni’ c~ion , predominant lv for 1 ic -e-
s ’ ocl, and s-i ld  i i i  e’ s uit en , I ut r ,ee,-e - t ’ n  , som e 0 ot ’ these  hui’; c hi’~’si
‘ - tu cked w i t h  fish u m nd lo arc “ s i n , s u l e t l  as f i s h s i n t ~ si r’ t , - u is ,

Of the ~~~, 100 s ic nc-s in urban , in dus t  r’ ial , a irports , and
f a r m —  t eads , I ,,700 sic  s- e s  i i i ’  in urban u m sc um s \nu est u m s i t  dcl 500
acres  or 12 p e r v e r t  of 1 he urban utncs is a r c’ suh j ect to flooding
at  I e- s i’s t o rsct - in 5 ve sin s

(,8I
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I, i V I  ‘
~ t cu d p rst s dui c t  l u s t  S is c ’ t ( t ( - t  t~~-d t - t doris i s t a t  u -  t lie ‘ c c ’ s s u u n l . c ’

- 
u - t u l u  i c’ i sos I , is  i t  ‘ I  ‘‘‘ t i t  I ho 1s r e ’ - , t nt t inc . ‘ It  I t  u u i ,’ l ,  j ’u t t t t i —

I u ’ 5 5 , 5 )  ~ ~~ 
t t i s - c ’ t e d  te s n c u t - s s - ~s - sl ut 73 ~ - r u ’ r f lt  buy 2 ( 1 2 0 , I rcs m

I 3 ,1 0 5 5  t ) 2 1  , ~0 ) 1  , t h u  is  is i i i  ru r u t  i n S h e  flIes ’ r ‘ - e ly su op sil: i t
sub r- — s u I t , i s  s u s s i n t  i r u s - f u r  y t i n u s i c I e - ~- s s b s l y  l e s s  than I i -  scent of tht-
Y c ) ’ i u t ri ’ S S u ’ I , i I . te n ’ >’ I s t i  Is- shi ft i n cs uc - c s r and l u irud u s s e ’  is

- s r r l  i c r p ; i t e d  b> 202 ( 1 , as ‘- b u t t s c n Ofl I s sI -Ic 517 ,

f s s b u  Ic ’ 51 7 — r u t h  u - c  ted Change in ( I r u v e ’  n and Land Use , 5ribregion 12

1966 
- - - 

1980 2000 2020 
1000 Acres  

n u u u  1 m d  363 36 1 352
I o rcs t  Lis t - I I 

* ~93 1 , 874 1 , ~I42 I ,803
h , m s s s c l ~ind 8 ,7 3 3 8 ,726  8 ,”41 8 ,~~(t 7
I t he n Land 4 0 1  4 1 3  42-i 4 3t ,

m i n I 1 1 , 31) 7 1 1 , 376 II , 1 1  , Oud

u - l i s t  ( 5 ‘ s o i l  Conserva t io n  i ’ e r c ’ r cc , t ’~ NI III ;3 i) a ta  -

I I u j u lanud

I , i v c ’ c t r t y l ’ ,  products in ‘ t s l t r ’ s ’ u ’ i r t n  12 w i l l  have to is l v r e ’ ,ise-
abs I I I  5Y p u ’ r e t - ’~° hy 202 1) to meet i t  s s hu i re u i  the t It t  a 1 regional
~seeds . ‘

lii i s w i l l  he accomp i i she’d b - v a more inten sive use of
~~

‘ t , ’ , r t t  i v  used s,’ n i s j u  s i n e l  s-i Ui a slight decline in total acres and
a ~s;s :i I 1 l n c r ’ ( - u i s s ’  in irr’ i(- u s t ion . ‘I’ ab l c’ 718 shows the p ro jec ted

~‘‘ ‘ I~~°~ 
trends.

I able’ S I 8 — I’ s - o r  - I s ’ I ‘1’ s ’ t ’ r r u l  ‘ - in 1) n-c’ and I rr i ks i  t u s I Crop land
t i l t  i - e ’ ~ ’ ion 1 2

- 

1966 1980 2000 2020 
1 000 A c r e s  

r j u  lain!

:s ry  I’ar nscul 47. 39, 1) 35 ,0 2( 1 , ’)
Ir r i j ’ a n u ’ u l  1/ 3 17 .2  3 2 4 . !)  ,326 ,0 332 .( )

T u s t s i l 365 .0 303 .0 3 1 t 1  ( 1  352 ,0

I] 
- 

A jsj ti’es ~~i insite1 y 97 percent of tb s c - pro C-ct ions shown in Appendix
IX , I rn -sit i s i s s  -

‘ *0111-ce:  l3or 1 Co~ su-i-v ~it ion 
t o- r -e ’ i cc- , C—N PRRS Da t a

158%



s t  r ( ‘ s u n s - _ I  u c i ’ s t i n t

I tie ’ t n t ) cc It  t i  i si c 5 5  5’ ,s i n  - I - - 5 5 c l i  l’ s r. i I ~- u  - s I t  c t  S - - 0  5 5 1 1
s u s i i r c - s i rs  i u s c s -  .i u il l i T S  e t s r s n u i t t ’uI H , 1-I ( m )) s e n d s  t s r  i m is ’

l int !. us mu l tI it i u - r u  , u S  s - s  s u e - -  sI ‘ - r - I t t -  de- ~ s - l ’ s j s s - ’ I or 5 1 , 0 -  - sin - s i  s
lI st ~l i t I S l u a u - si i t s ! !  ‘ S u ’ , i  , t t s j  55 0 15 1> ’ , s - b i d s  ; t S  t L ~-~~~re- ’- ’ :  *

l ore’ s i t  ml ‘ - - U i  8% j s e - r s u  i i  of ’ t luc ’ i r s - i g a s e c l  c s - - s ’ l , s n - I .

i h c’ usc r i ’ s - - c in i r r i : ,s t e ’ eI c r u u p land and ss s j’ ~~1 c-s ~- e- su t;i 1 u-, a t ( - s
s l s p j u I  i t ,,’ 5 ’ ~~i I I  i I i u ,’ i’ i’ u i 5 e’ t h e  d e’ u s u a ui el ken u m s ’ n i c s i l t - u r ’u m l ‘,- , s t ( _’r -~‘ sl’ J - i ic’ s
ui I r s os t  i C O s  sc nyu  r u t  - t s i b - I c  7 19 ‘ hrtes s the- p ru n c-ct e l  .l- , - ’ : s a rsd  I s ’ s the ’
d c - c e -  Iopmcnt 01 1~~5 S e’r sripp i ic ’ s

l s ihlt- 719 -- I’ r o s u - ’:l i’d ( ‘ s i u s u s u l u s t i c e  ‘1 s e n d in the ’ ‘ ‘ - I t s  -~I
S r i  n-ui t i on 

* 
t u b — r u - ,’ ion 12

- t in’ I I us :01 0 2 02 1u
- 1 , 1) 00 ,\c r’  ‘5) 

- s’ inhl er 1r ri ,~;st n ‘- y S t e i I S s 7 . 1 ’ 108. 3 l ( s . 3 2 19. 1
I lood I inn ‘ - i t  ion t;’,’’ t n- i ’ , - -, 3 11 . s 115 . 7 ISO. ”  1 12 0

en ii 31 ’, 2 31.1 , 3 26 . 0 3~ 2 - -

‘ - - u - i nc - n - :  ,~oi1 Cons’o- r s -- t i u o i s  - u  r ,’ ci- , L’-~. I’bt J 1’ I t ’ , ’ ’  - I i i t s’s.

(u rail si )

Pr e s e n t  1 y us I r u s t s  t 134 
* 

u 0 (1  ic mc 5 0) C nul l and h ave- a ~I rsi inn cc-
~~i’t s h l ’ i u i , In add i t i on  new i r r i s - , ss t ion intl stapp l - ” s- t , m l  i n r’i c atio n
a ne- e xj u i ’ c t  s - s  I c -  i nc nc -u i ’ - - c  S t u r t u h  len um neu s  by an i’~ i sl at u 13 , 5 5 0 )
s i c _ n c - s  . “ lssu o- - t  ~( r f l u - r ’ c - - i s l  of ’ - i s us ne- si rims t ~ u ~l r,i i ned buy
to rn- I It rs ) , u - c t t - t I  I’u u s t , I and f i b s ’ s  i i u ” t ’ t l s t  ( t s i b s l e  72 (5 )

l u m b ’ l c ~ 7 2 ) )  - C u i ms i l s i t  i ve  Cns p lsirid ,- \ n s - s m s  ‘,s - - d i s u ~ I l r , m i s i s i 1 i ’ ,
S il t s- ct - i on 12

I S n ’ t ’ , — 

I l I t - I  1 OS I) 2000 2 1 2 1
- - - - - - - - -1000 \c nc’ s 

l e t  t\ r r - u i s  133 .s  137 .4 1 42 . 2  I
I’ r o j t ’ c t s - - I  Accom p i m ’ s b ~s u , ’ ’ s s t  .10.0 lt . l “5 . 3 1 ( ’ ~~.

‘ s ust a ining 93. ’ - t~I . ‘ e 3 , ) In -

‘ s s s t i r c c :  ‘c o i l  Co nsei ’ c-u mt 1 011 %t ,’ n v i c e , ( ‘ - 5 1 1 ( 1 5  ‘ ro s e- c _- S  s - - i s

S r  -it S



- s ’ s n i t  i ns  - muse !  - - ‘el i s i t e - n t )  - i t  i l - s t

s f t h u s -  S I  
* 

u n i t s  u s e ’ u ’ s ’ ’ , ’ ’  I c,’it 1 sl slims1 s 5 t h u  s i t  s’S ’ s l S  i _ i r s  u u  1 t ’ss t i sil 
*

l e s s  Il, , m ~ -5 ,000 ; i c m t - n  c s i r r s ’ n s t  ly l us iv u , - s n  u - r u t - - i u s s t  ~t r o t r l s ’ r t  I b u s m t
s c o u t  !‘CS Cur’ n c  t m u i r . 5 s n s c c -  c I - ( t p j smn ) g  j s s l t t c ’ r n u s  a s ’ e- c x l ’ s  t ed  t I  s’ s - m a i n

I s - same’ , I It s  I s ch ic- i l  v c lose’ g i t  ut , log 1 r’siss and 1 e’1- , t i sss c ‘s , the ’
m i s is  prols l ens i is n u t  - - s p e c  t s-i to inc r e s i s t -  s i  ~ r u u  f i cant ly (t  is Ic 7 2 1  j

- e - u l i n u u s - s t t s i t  ion is  a j u r u t lu len u on such u - I  I b ic  d s n t t l l u u u  area.
- u s s e -  of ’ t h i s  w i l l  he’ u r t l u - u t e d  hi l ’ uul u r c cla ms bui l t  b r  st hc ’ s ’

ps i rpe ns e ’ s  
* 

- r s ’d o n s i n m a t e - l - c  i rr ’ igat ion . ‘Ib is s ill slig hl 1.’ n t -d ar e S i t ’

‘~ - el i men t at s - - s i

l ab l e S21 - (, ni s i m e i luui  lye Crop luinel Are - a s  Set t l ing I T u s u  os
(,~~r s t  ro 1 

* 
nib n-s -( ’ ion I 2~

it s-sun I lO u ( u 11)80 2000 2020 
l o O n  \ c r c s  

I.ro- - ion ‘ u t e s u t  ia l 8 1 . 1 )  86. 0 9 3 . 5 97 . 0
I’ nr j u - c t c d  u\cconsip l i shun c’nt —t 74 . 1 79. ~ 86. 7

R e m a i n i n g  7 . 5 I t S  4 . — 3 . 0

- s i n s  mcc ’ s So i l  Con’ ,c r’,’ s s  S ion Sm rc i ce  • C — N I R I t S  Pro j ect ions

(: lood i s s g

I ) )  t ime 119 ,1100 a C r e ’s of ’ cro pland s u b j e c t  t o  flooding at
l i - u i - I  1)11Cc i n  7 years , 1 nac t ic ; i l l y a ll are in s o d—f ’ orm ing crops.
S ins - i’ t u e-re ’ is univ  m i n s t s r  u l as u i s l l s -  l u u  c ropland ( r a m  these f loods , the

‘ i t  t s r - c- n i - s - e m  s i r - c -  I inu i t e  el l u  ns sno ’s u- uissiriagemc’nt adjustment , but t he
iij )pe’ r W a t s - u ’ - J u t ’ s ] s ins - r i  must he r s t ; tn r i 1 ’ e ’ d  properl y or t’looel i sn’ s i l l
Iw’ e’ ounue’ a nil) ne ise ’ r i 1)115 prob Ic -s i t  - I foweve r , damage to crop I and 

*

ha v e s t ock , and st ruc t int-s h a v e  lu ’s -n i e x t e n s i v e  in larger f loods of
less t r s - i i s i c s s c v

J-o re st Land

The forest i ndustr ies of the subregion will require sin
e s t i m a t e d  30 m i l l i o n  c ub i c  fe e t  s t f  raw m a t e r i a l  per year  by the
‘ce- i l- 2 020 . i s i s  v o l u m e  w i l l  he produced on the 1 . 4  m i l l i o n  acres
of c o m m e r c i a l  foru-- ,? land projected to remain in timber production
i sv  t h a t  t ime . ‘ t h i s  cat’s he exp r e s s e d  as a need fo r  22 cubic fcet
p ( ’r  sic r u . iI; i ;u ’d  upon the  pres ent a n n u a l  i n d u s t r i a l  consumpt ive
n a t i -  of ’ 2( 1 c u b i c  fcet  

~~~~~~ 
a c r u ’  of c o m m e r c i a l  t’o rcs t  land , p roduc t ion

w i l l  hav e  t o  be r n i c r e n ’o ’d  b y on l y 10 p er cen t  by t h e  year  2020 .
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h is  C i t t  i - u i ’ -, i  I v  -s u i c ’ e s i s i t 1 i l m ’  t e d  t i m s - - t s t ’ I  u s - s  - s ’ ’ S e r s  - t s ,i (~ t s t -  t

sr s ; j r s . c s  1 5 5 ’  5 5  It r , m  e 1 5 c 5’ S i sic ’ I iii 1 15) 5 ~‘~~t t i e ’ i Is) ’  I I -  u s  t i  1, ’ - i  li t 1 i ‘ • s s’ - uI
I t ’ t -  c- u S  is .

I s ’ -  I - l u  n u t  i - i l  I n u s n j u s s s  l I s r z , m s  u l  ‘ I s  ( I  i ,’ u ii - ’ - 75) uisrd s O l e - 522
deli i ns ’ s i t e -  the s - n u t s  i ons hs izumrd  rind s e t l i u s u c i u t  “

~~~
‘ - I id 1 5 5  t~~l ’ n ’ is i l cm

I Jo,’ s - - ‘ I I smnd . I his 
~~

- I t n  ‘ i rs  1 s ’ s , - , S s e ’ s 1  i s s t s - s u ’ V IC’ rs r 5 - -i-
to  S r i ’ app 1 i e s i t  ion ii I pt - ’~ t cc i c mes s - u s e  a rid c- - i I d e- y~’e ’d r - ‘ ‘ ~~~~~

le ’v ~~ls isv 2 % times.

s O Ic 522 - i s ’  s it j a  I Se dj ss ni ’ s i t  ‘s ie LI , s it I’ , s f  s - I i c e  ‘1 t ’ , m -~uI’CS 
*

h’ - m u - ’ - ,t  I,s nil , s I r  ni- , i t t  12

- 
f l s u u  1 ~ cne - - I  c~~1 ic r , 

S t .  
-

I -, u - ~s A c r e - - s  “ a l n i s i rc- ‘li 1€- ~- cnc ’ — h  - ‘ ‘ S
( , s i l  u , ‘, i s i \ ’  ( 1 ,000) l5 i- n~ c i i i  

}t er s-s i r h e m  u i - s r

l , u n ~ 31)8 , 1  ‘l l e s s  t h r m n  11 .2  ( - 2
‘ l u - - l i  s i t s u  991) , 1, 73 0. 2 I .5 312
t Is  di -10% .  - ‘ . 1, ‘ l t t ~~ ’ thas i  1 .7 1 , 1( I

I n t l  s i l  I 
* 

“ - 1) 3 , 5 -  IO n I 
* 

3%

‘ ,ource ’ : l s n t i l ’ ,s i r  c c v  I) r i t s i  f~ I n t e m ’ p r s - t - i t  uonsH l’ rli t\ l orest  Se-r e - ice ,
he-~ ion 6.

\ Iu uu n i t  2(s pe. rcenit of t I n e  fore-st land in the subregion wuni Id
he in thi- ‘‘h i gli’’ c u i t  c~~u n- v 

* 
w i t h  a po ten t ia l  I t s  producinl over

1 , 100 acre - f ee t o f ’ se diment per year ’ . ‘I b i s  alone is umimost  20
t i m e s  t he lire- s c-nt sediment leve l  from the’ forest  .s n” u i  . Obviousl y ,
with su ch a t s t c l s t j s t l , sn i f ’ t’ ic ient l>- high W s i t c i ’ ’ s I S u  ~I p rotection
stsinda rds . u u s s l  

~
- m . sc t  i cc ’ s w i 11 need t n t  Inc in t roduced and i nip it-n - n est ed.

I - s i t s  !‘ sh lu ’ c l  P r - u t  u - s  t ion

in  o s - s h s ’ r  to in t ’ l  SOc ss’sc reasc’sl timber producti on demands ,
I he jus ’ csent annuia 1 timber ls sirv - st and road c t n s s s t  nuct ion prog ras-s
w i ll be a c c u - l e r s i t e - d  s i n t i  I the u l t imate road y s t e -i r s is completed .

Si l) 11- 723 l i s t  S the  resultant cumulat i c e  (‘sit lir e’ t I r i s h - s - i ’  s s m s ’ \ i’nl
ui nd roa d  p r og? ’ a sii . Also inc’l tie l t ’el is the est i s r n s s t i ’ d  a c s ’ c - s i n ~e ot ’

ground el i s t s s rh e ’ u l  during th ese ’  operat ions that w i l l  require s - s s te r—
shed pr’ o te- c t i s s s i  p r a c t i c e ’ s .
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‘I ab l e ’ 723 - I r’ s s j  ct t i - i l  (‘ usn uu 1 ,i t i c s  ‘I ’ i s i t f u t - ~ IIsi n’ s t ’ - t ~ ~‘ t i V 5 * V

h u t s  ‘s t  I , m s u u l , - -s i u r eg ion 12

tin it  1981) noun  ,‘( u l  11

‘I irsuber I la r e- es  A rea  \c . 239 , 000 570 ,s nO Q S ’~3 
* 

1)01)
Road Con ist ri u ct ion t li . I , t O o 3 , 300 5 , 110
Ground Di  -~ t uirhancc- 1-’ A c .  50 ,000 111 ,000 183 

* 
- ( t n  -

I ne’ 1 odes both hsi r ves t  a rn -ui requ i ring pro tec t  i on rune ] r u t a u l
mil eage , conver ted  to ) s ucres , requi ring sail and I s  11 t r e a t m c s s t

‘ - os i rce :  Based on the l9o5 le ’ v c’ l of timber requi rements.

Th is  t a b l e  poin ts  out t h a t  by ths -  yc ’ uir  202 ( ,~, r s e- a rl~ 200 ,1)00
acres  o ( u n r e s t  l and w i l l  h a v e  the ground e’over s e v e r e l y  di SI ‘urhed
Isv t imber  h a r v e s t  and road cons t ruc t i on . W i th  ove r -870 ,00() u i c r s ’
under harve st by 2020 , imp r u ’ , ’ -  is -n it in the ft -nest ‘- n - - I ect ion
rs ieas ures is needed .

Watershed Rehabi l i ta t ion

I u i t u r e -  demands for the’ subregion ’ s wr i ter  supp l ie ’ s  w i l l
require main tenance of existing quality w i t h ,  t O e  pressures u s f
h e a v i e r  use. Inven to r i es  ind icate about 100 ,000 s i c r e s  need
restoration work , par ticularl y in local areas where preblems
now exis t becussi se of ’ past logging and gra:ing prac tices. Reh ,ihil i-
t atio ns work should bi- under tui~ e- nu before these areas become major
prob lems .

hater ’ Y i e l d  Improvement

This  is a w r i t e r — s h o r t  s i re-a  w i t h  a potent iai f o r  incs ’ea -r i-d
cro p p r o d u c t i o n .  Afl improved w a t e r  supp ly would he reqni red .
Increasin g the av r til ab l e supp l y dur ing water-short pe riun d s may

w u - l i  he the most important  funct ion of the f u t r e - s t e d  s5 ,it~~r’ - heds.
I’ r e-s s - nt lv , nearly 4 2 7 ,000 acre-feet , representing 43 percent 01
S i t ’  subreg i o n ’ s annua l runoff orig inates on these forest s t s ’ e,t s .
i his is an average of abosit 4 ns f  runoff. Stud ies  indicate I hs u m t
‘ s - - s r i e - t imcs sat er y ields can be significantly incrc ’,i’- s - t~ through
desi gned managc’rssent practices , and could he extremel y iu ” p s n t r t n t
in this water-short area.

l bs c’ Wit t e r  Ret ’ i n t l  is ’ s Capac i t s  Map ~ ~‘ i gor e  70 ) and table’ - _
~1

i n d i c a t e  the ground- s u i t e s  s t u s r u i ~~e c a p a c i t y  u t ’ the forest soi is in
t he su rb rc-g I ui , The a r e s t  s in the ‘‘medium ’’ c la s S c u l l  ld hi’ t h ose
t hat e s t  t cr thu best opport sin it for water y ie ld im p rove - us e - s r i  ps ~ -~ r im ’ s
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I s t h i c ’  5.~-t — b u t te- n Retent  ion ( ‘ ri l n r i c i t s - , I orest S,)i is ,
‘~uib re’ i ’j on 12

Ret i ’ nu  I ion Ac re-s ,\c re - 1 e ’ c t per I ( t a  1 
—

C lass (1 ,000) Percen t  ,~~j~iare e l i 1e

1,5 w 2 2 7 . ]  12 l e s s  than 300 106 ,001’)
Med ium I ,n65.9 88 300 - 1 ,700 2 , ‘-1 3 ,000
High --  - -  Mo”e than 1 ,500 --

Tota l  1 ,89 3. )) 100 2 ,149 ,000

Ito urce ’: So i l  Survey I)ata E~ Interpretat ions , I’ore st Serv ice ,
Reg ion 0 ,

Bringe’_land

I s i t u s r e  range land w a t e r s h e d  needs include measures to rer’-o lvc-
pr e- - u ’ u i t  s u i t e ’  rished prob lems rin d to  adequate ’ lv protect  range re’ sou i  re - u ’ s
throughout pro Te - e t e e l  ch r is ige ’ s in land and resource use.  Fros ion
and sedim e- n t a t ion is a si g n i f i ca n t  problem on 1 . 8  m i l l i o n  acre’
of range lanel in this subregion ; f looding p roblems exist on 64 ,600
ac s’(’s ; some 72 ,800 acre s have’ drainage problems .1/ The average
annual range l and ce’el i ment y i e l d  is present ly  about 819 a c - r e — f e - u - S  -

Pru ’u s - cted Use of Range Resources

I,i c e ’ s t oct ranching is the c bomins int c’conomi C act iv i t - c  in th is
sire-ui and l i v es tock  grs i : ing is the largest s ing le use of lands .
Range I and forage now produces an est itrrite el 36.5  p recent of the
t s s t a l  hee’f and sheep product ion of the sub region . In 191- 1 .
and ve ’s i I p rodei c t i on amount eel to 58 . 6 sri i i i i  on p oun el’s , Th i s I s
s ’ X i n e c t  i’d t o  I ncre r ise 5) 1 1 - 1 .0 mi 11 ion pounds or 95 percent by
202 () Sheep rind lamb - s s l n i e ’ t  ion is  e x pec te d  to i ncressse from
1.8 m i l l i o n  pounds in 1964 to 2, -i m i llion pound s in m02 ) 1 .(  5 )

‘ Is ’ me et a a r t  f ’ t he i nc re ase in l i ve s t o c k  prs ’ se l uct io n i  needs 
*

t’u itu i re rs inlge forage product ion must he ’ incre ’s ised to  t ine -  e x t e n t
Iseu s s u s  Ic co mme ns is rsi S e s- i t i - u p roper land nlurinage’ssuen t and n e-- -oci rcc
si t  i I i  :us l  i u s u s  . Rant ’c ’ ls i nds must a l so  meet i nc reas ing  s i t - s ands  for
p r u s c l n i e t  I on and s-ni ha ncem er i t u s t ’ s i  I d l  i fe hab i ta t  and (‘nun re c s ’s - a t  ion
s i s u ’ s .  ) u s t al rangel r ine l  u m c r t ’ r s g e  is p r ot e ~’t ed I n s  I nc rease-  s l i gh t ly
f rom 8 ,733 ,000 a c r e - s  inn 11)66 to  8 ,

’” 6 7  , 000 n e t ’ s by 2020 .

Wat - ‘  rsb ied \i ’ u ’ t l - ;

“sn ‘s t  I m a te d - ‘t1)~1 ,000 ac res  of range I and had r’ u’ 5e- i~ ’ee l land
t r e a t m e n t  isv 11)66 for cr 0 - t urn r ind sediment  s i t  ion cont i- ui w i t h

1/ Soi 1 Cnn s c r t ,-rl t ion Serv i ce , C-N P ISBS da ta .
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, ie ’ e ’ t s u s s p i u i s -  t n t  ( ‘ I nod C u t i n t  s e t  I s i nol  ci ra i n u ui ~’ t -  h u mus ’  t i t  s . 5 hi S i s s - . I n is ln ’ d
u f  t i s s ’  s : ss ’ ,i ‘ t i m - s -

- 
- i j i s l pu ’ s i c t  i c c ’ s  ( ‘o n - ct su, ’ e r  i 5 5 I

~
u i u ’ u ’s - n t  ins- )  s o i l

‘~ t - i } - I 1 i : s i t  i ons ~‘ j v s - n s  I b i s ’  ‘‘ I’’r’ e ’ s e ’ nt ‘ S u i t is ’’ ‘ u -c l  I s s n u , s i l us ng  w i t h
,ie ’ sauus l ) I isIs’ ’ - Is in ros i - )  ‘ , t n t f n j  l i z - u t  ion . bhuc ’ re nr iu lt i p le -  

~
s r - s - - I i ces

we’re’ i s sc - es 1 ve’d 
* 

s v t ’  r 1 uipp s rig sic u’ e- ,i u’e - was d c  le t  ed . A n add I t i s u n  1
378 ,))))))  acr e ’- - s~- j l 1  s e - pu s’s ’ t r -  , s t S i s u - s s t  by 1980 , ‘ 14 ,000 ac re -s  by 2(iOii,
rin d 1. 0 m s  II i s u s s  a c m - - - by 25)20. rind t m t ’ , s ? n s t e n t  for cu ss - i- n s siu l ’ u’ o .  c - -
u se -n t  s is u e l  so 1 1 St si l t  iii z ui t  ion shoti Iii be snipp 1 e’nent cd by censt  5 ’ Sic 1 on
ot ui nuruih - - r  of smal l  w a t e ’ r  contr e n i st ru ict ures , suc h as d e t - - u t ion
b u n s , check dams Igul 1~ p lugs) , an d d ivers ion dams , for eros ion
and ‘se e ]  iment control

l’ nu u tection rune] msssuns n ~emc-nt practices have been imp lemented
- t s i  5O1fl f~ 4 . 1  m i l l i on  sicres of rangelsind It s  improve w a t e r s h e d  condi-
t i - i n - s  and ,i f ’ t ’o r-d i - u t t e r  Ions ’ - I erm r e s o u r c e  use’ . Lx cess ivc  ii-, e’-toc k
gra:in g use- has been reduced or adjusted to the g raz ing  c a pa c i t y
of ’ t he ’ range’ , sine] s pec ia l  f i r e  contro l p r a c t i c e - s  have been i n i tia t e d
whsc ’ re requ I red . Improved 1 iv e s t t n c t ,  d i s t r i b u t i o n  rind c o s t i n n )  requi red
Je ’c- e - l o pment  of l i ves tock  and game writer faciliti es and cons t ruc t ion
of l u v e s t u t c ~ contro l fences.  These pro tec t ion and management
J u r a c t  ics ’ s  should he i n tens i f i ed  and extend c- d to an add i t i ona l

, ‘j9 ,~)00 n s c r s ’ - s  b’s’ 19 80 , ( s t ) 7 ,000 acu ’ e’’s by 2000 , and 610 ,000 acres liv
2 02 0 .  Msen ueve r  posu ’ s ihle and p ra c t i cab le - , improved and more j ut-
- i c e  management p rac t i ces  for watershed rehabi l i tat ion and protec -
t i o n  arc -’ preferable tn u more c s t s t l y construct ion measures w h ich  a lso
ca u se g r e a t e r  disturhrunce- to the e-n ’s’ i ronnnent and wildlife habitat.
More info rmation is needed on the relative importance of big game
5i ne l dounestic l i ves tock  sine] t he i r  competing use of range forni u~e.
-p t’ cia l an - n a need to be set aside and dc-c - c- lop ed as a sou rce of

winter  fee d for bi g game .

In t he future’ , ni number of st reams and w a t e r w a y — s  in range
si re - r i ’ s  w i l l  i’e qsi re ~t ream c li-ri r sum sce -  , channel improvement , and
ef f ’, u r t s  t n s  improve water qmial i ts ’ . -Some 14 mi les need a t ten t ion
by 1 980 , (‘9 m i les is ’,’ 2000 , and 139 m i l e s  by 2020. More consider nu-
l i on  must be g ive-n to w a t e r  qua l i t y  standards arid control r e l a t i v e
to ran geland use and management . Deficient water quality rireas
must be ident i f ied  and speci fic usseassures and prac ti ces de term ined
to achieve t h e objectives of improved water quality.

t\n r - , I is i u a t ed 3 m i les  of bank s tabi l izat ion w nnrk  had he’en
siccom pl iS - l iC e ]  in ran g e- land areas h> 19o~~, ‘Iii is included the st ream
s isu d iunisi ~ s t a b i l i z a t i o n  acreages reported in the ‘‘ I re-sent Status ’’
‘ i-ct ion w i t h  conve - r- - ion tot miles on the bas is  of 40 acre ’s per
m i l e .  Future need s include an additional 85 miles along stre asss s
or resc rc-o i  rs by 1980 , 240 mi les by 2001) , and 430 m i l e s  hs’ 2 0 2 0 .

About 1-1 mi li ’ s; of dikes have - been constructed on range lands
t o  provide flood contro l and prec ’e ’ nit damage from sediment and
d u - I s r i s .  An ad d i t i ona l  2 mi le-s of dikes wi l l  be neede’d by 1980 ,
II mi le- ;  by 2000 , ni nwl 22 miles by 2020.

6’) 3

- ‘ ~~~



(i t I s s ’  u ’ l und

i he 1 t s s 1 t n i  i s, jes s u u s s 5 isv ()1’t’~ ’ s Sii I su ~se ’ui “ i s  in ‘is  c’ s ’ s I u.’el It s
i mi d ’ n’ s - r u  ‘-~e’ b’~’ St ’ s ,,~~ ~~~~ ~nu ’ i u ’ ’ s i t  n u s ’  T , 10(1 pe ’c ’)l) h e be ’ t lie >‘s’ :i r ,,~nn 20 . l b s  s

u s a u s lui l j t u s n  s i l l  m’ n i l  mu-  a i s h n i  it m i  m ine) n s a ’ .- t o  ms ’ ’ ,’t
t h e  ni c e ’s ) t s r s i r h s ,in n ’ m t s w t b u  , im ue hu us s  5 i n s l  el e ee l op n s u- sn ts , m i d  i s -u- o a s i s .

l ie ’ ‘~l u i  t 5  5 ’  I n u s r  lsi5tti 55 ‘ ‘ ‘ n u e c I t ’ s  t - -  i s u c r e - n i ’ -e ’  h~ 31 ,~’~
5 )I) acr e ’ s

uy 2020 . Ib i s  ps ’t - i e - c t e d  s b u s  1 w i l l  Suuue m oist c m t u l rsnd , f t n c ’ s t
m ind , md n’ , s n t - ,- e l r c m s e t to  o the r  isuid . lie i s - u - s e n t  unIt es s i rs - r i ’ .  riced

s m t s t  - t iv e ,- “ -u ’si’ -eu l’e,’5 for ove r 500 ruc res t ) u s u l  are sum i-ct t n t  f ’ luj t iel-
- t * a I mr s k s i v s s c v  of ’ once in 5 1 u t 10 ve nus ’ s

ur t he- r l s s s s d  in I I s i s  subrcr ’ i u u s s  i s  80 pe rcent  hs irren. ‘ l e s t
Ih I s is  m su c l. w i t h  5, ut nite safld cis us ’ue-s ’,cnd u i-a u l i ars .  \‘erv l ilt le

can he- donn - l soini nil s u n k  i ng t - - - ‘
~~~ - n u n ’ s - s i — s  p s - u s l ’  :1 lye

‘ i \ ’ ,’~~’l’0 SA TI SFY S I l O S

The- m ind measures and w r i t  ershed pm u t t  u - c t  ion needs I’ s — i ’
s u h r e u~ion 12 su re t r ans la ted  in I s i s  sec t ion  into de’ l’ j n j t u  s t ruc—
s i n u s  1 rind m i ons t rssc t u r n  1 progrnimni s ‘ic- s in~ned to i np r i n s e  t i n e -  ‘s i t es ’ sh e d

cone l i’ ion.  he- n these s l e e t )  a re sat  is Ii’. u l 
* 

nc un sv of Is’.’ exist ing
is , ’ s t s ’ rshed 

~~~~ 
lems t ha t  p n e ’ s e - i s t  ly r e - - s u i t  in dr sss ss ugc and e coss - e ” i c

loss  w i l l  i n s -  unod i f ’j ee i  or ss i lve i l . ‘m b , - nuesi n ’ , ss t o  uic - csun’ i- - l i sh  ‘—- ,c t ’ . r—
s ht ’ t i  r u t  eel iorn and prope r i i i s i nn i cu - i ’ s ’ :n n t  r i me ,- d iscussed a: s ’ b e ’ ’ a l u,i ted

Si I e r uss - t I 1 neI l v i  ds ini I i It -i n ‘- nih i ch s i rs  - u t  - ‘ - - in 11,11- 9 Jo ins ms

‘I’he ‘ r iu i ua ~‘y S u i t  em- - i s n ’ t )  p~~
- ‘ i t  Ic- run I - t m Li m n -c  l s ts r t  [ s u 5 u S  01 lie

suhir’ s ’ i u i s  i s  t h n i t  ‘ s o i l s  m e u s n u i  re p r o t e c t  t in  sine] s t s s  i l i:at m ’ . s s s .

- s(ii I - I a I nu min u i ni I pr’ e- c i p i t  s i t  j u  sn s the is n i  sic re n sse ’sn (‘ci r I I’ , is
; - m t u i - l e - s n s . - ( ‘ e ’ s u i u a ( ’  of  t h is ln i c )  of s isute n’ , v e - c e t s u t  ion is Ut ten
s psi n’si’ a f ’ t ’ om di ni ii t t Ic’ or rio p i t t  cc  i on clii r I ng in f ’ mu a uient pet ’ i ads
u - I  exe’e-ss i ce -  ru inso If .

m s - n i t  u u t  i-nt Li] c x i  ts f u n  cons ’ ’ m ’ :s i t  ion of e ’ ’ s c e s S i v e  m’uri-
o f f  w r i t e r  in s’ e’ ’s e x’ voi n’s f t - n ’  f l o o d  ps ’  S e C t  ion rind S5i I ) S s ’~s n 5 ’ u s t  s _ u s e
t u t u ’ i i’ri g i t  nh , s t t ) c t ,w s i t e m , indu ust r n ’ , du t s ss i ’ ’ s t j c , u’ e ’c m e ’ ss t i o f l , pol it i -

ions  ni hs su t e rn s -n t  
* 

and f i sh  rind u I  idi I fe , I mates i ndi css t e ’ the
sue- i ’ d ( ‘ n m  t he- sb - n,’ e ’ I u t ; s t s - n t  of I u u ’ t h  lni s’ i’ e’ and smal l  reservo i r’ .  - Our—
ing tine- next SO curs m’s , t i n s ’  u’ s ’ u ns u i re ’ nnen t  f u r  s t o r a g e -  in ‘ t u s s u k  and
sunna I 1 s ’ s  - e’ m’: n s i r s  u s su ms sislel j ti , us u al ‘t$ ,000 sic  m ’ s’ — e u - I  . 5 1 F s 7 ’ the

l b s - s u m  l t n i s i l n  
* 

2.3 me dium s i z e  m c - s e m v u u i  ms s i  I~ s us t o t a l  St  ‘ m s iu ’e ca l’nc-
c i I .  of ’ o i l  ,nn o o n sc n e - - feet 5 5 5 cc  i t s ’ s - n i  ident i (‘ li- cl . In lie w e s t e r n

s t u n t  u - u n  u t  I n s -  s u u h r c - g m - u n u , s i x  po s s i b l e  i’e- se ’ n’ vo i r  s i t e s  w i t h
u u t e n l  i a ]  S t - u r n s - c  e’ ri s n i c l l \ ’ in e x c e s s  u t  ( 1 ,5)01 ) ,i c ’ i ’i’ - t e ’el have- been

l i s l e - ’ ) ,

v u )



I l i t ’  S o i l  l onse rva t  ion a c rv  ice has made a survey of the
(‘ofl e’ i’\’sut i cnn Needs I ss vcn to rv  , wh i c li was u- x t  ended rind ex l s r in t le - e l  by
t he r i ve r  bnis im i s t i f f ’ , The subregion s-as d iv ided i s u t ~~- (sI w r i t e r —
s hed areas to f a c i l i t a t e  the I s b ’ ,’ , Of t he cub me ’ s ’  ion ’ s (- 1 s-at er—
s l i c e !’ - , 16 h i ’ s ’ t- ri ne ed (‘s u n ’ c u s s s l u e ’ s su t  i v e -  deve lo puss e nt  uinde r var ious
I e ’sle ’ n ’s i l Sine ! Sta te ’  pn’ usg r;isnns . I n i l u l e ’  525 shows the need s of these
s- nit e ’s’ ’ iueeis and I n s p i r e ’  77 shows t h e i r  ~~i- n i t -n - n i l  l e u c n u t i u n .

‘I’ nuh le 525 — I’ract ice-s Requui re-cl for C eut j t e r a t  ive ( ‘ onser va t ion
l) i- v e- lo pmemit , “ subr egion 12

,o .o f Flood Irrigat ion Land
i arget IVater- It r o tec_  Eros i on Orain Poten Treat  -

Pa t e  sheds tion Control age Nes- t ial  nuient 
1000 Acres 

2000 12 128 ,  1 327 .9 12 1 .1) 133.5 203 .8  4 6 5 . 3
No i \ us t e ’ r— ( 1 2 )  (12)  (12) (12) (12) (12)

sh e’ e Iss ’ u’
2020 4 4 . 5  8 .,’3 4 . 2 17 .3 32 . 3  13. 3

No. - s s t e ’ n -  (3  (4) (4) (2) (4) (4)
-s ) nedsl /
‘I’o t n i l 16 1 3 2 . ’. 336.4 12 6 . 1 150.8 236 . 1 4 7 8 . 6

Number of wa t e rshe d s involved in each function by tinie periods.
Source: Soil Ce uus ae r ’s ’ni t ion Service , C— SPRBS Projections.

Cro p] and

b u s -  lnu c k s f  w n i t c ’ r’ is one of ’ t his ( ‘n e t - m s  t h us i t  l i m i t s  the-
de’ v e - I u t 1 u s t i t ’ m s t  of t h e  u l t  in na te  p o t e n t i a l  e t i ’ this sub region , Ion —
ss ’ t l uue ’ ss  t 1 y mos i prnsct i cc’ s sine! p ro l t rnusus s ine ’  des i gnc’ d t i t  imp m u s e d ’  1 he
ui vs i l l a b i l i ty  n s f  w r i t e - n .  i s e s w c ’ v e ’ m , the d is t r ibu t ion  in both t u s
a nnu l p ln i ce ’  is such that there is insuf f ic ient  wa te r  w he’ re needed.
( l unnus ide rab le  s t t i e h ’ s ’  w i l l  be needed to determine the a ; - e - c s f i c  areas
l s n i v ing a developmen t potential for water and relat e -el 1,isnd resource.
l , s t u u s a t t - s  luased on a reconnaissance soil survey indica te that l arge
tract- s of land are composed of soils suitable for irrigated
crop land .

‘ si e- - t i m a t c  c i  lands capable of producing crops is showm i
in tab l e- 52 (s by capabilit y class. h’ith a water source adequate to
irrigate the’ land , t h e  t ut a l  ac reage w’ s s uu i d he increased.

( ‘ 1 )
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Table- 52 ( s  — Land ,\me -n is  Suj t , u lu le ’  f u n  Crop I’ s’ e su l n m c t  c u s s
Sub ri i on I 2 , 11) iu

i s i s r uhil ity C is iss 1/ Total Percent
I 1 1 ) 1 ( 1 \ c m u ’ s )

II 9 4 . 3  8
III 510.0 1- 1
IV 545 ,0 4 S

l o t , i l 1 , 141) 5

A ppendix 1\ ’
, and sine] ~t i ni-mr s I Resources. 

-

e ’ u rce:  So il C e ’ s i ’ . e r e ’ s i t  ion Se r v i c e - , C - S l i P S  s u t n i ,

• 
-.
.
‘ .
~& ~~: 

‘ :t”~~~~~~~:;; 
~~~~

‘ 
-

r r
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Water Cons ervation

Currently the most acute ssuter cons ervat i su si problem is that
85 percent n s f  the 317 ,000 acres pre sentl y irri gni ted are short of
w a t e r .  I hue amoun t  nut ’ su it  c -n m ne- c e - sss i rr to provide full coverage i s

Ia)



5 5 , 0 c c 1  u s  I s -  ‘ s t u n  8 i n i) ,’ s n u I )  r i e n - s - n t ,  In u i - l i t  i t u n ’ , s a S s ’ s ’  i s
ad u s  I s It I ’ ’  m u t F ’  n i b m - s r  i s s l i  1 ( 5  i mm ’ i y s i  I e s tnt l v  a ‘ s tunni  1 I pou t  I s - u n  ‘ ‘ I
I: - j s - I s - u s  u ni I I c ’  i s 5 I g ui I - I v -  -eni 1 s . ~- 1  u s  m u  - c” m e s s  i i 5 , c s t t i p  i t - cl W i  I Ii

o ‘ s ’ ’ u ’ e ’ tI  n s r s u - s i t  ~ sm i e ’ t I  , c i ’ - l s c i ’ - s , cus u ild s u s s p s t s c ’ s b I , ~ S i ’ u u n i t  i t - S I

- l u c sc- s  , ‘ - t usc ’ ’ , u l s: s n ‘ l O s 
I ~

‘ - - sI u t  t I n e -  is u ’  t - r d u d e n -  i rt~ j S I 55

- 7  m e - - I ~ I — ‘s —

I lie i m r s  rn c-c l  a m n  i s proj u - u It ’ d  1 o is l e m s - s i - - c -  t 1 ’ ~~- ’ ’
~ 

* 1 
* ~ i 5 1 s

ni cm i -s  by 2(120 w i t h  e l i v e ’ r s i e s s s  i n c m e - n i s  i s i s ’  over  i,’J,,n i O Ij s i c  r u n - n ’
l o  u” ’ n i l :e- t l s i s , c e r n -  c a r e - t ’u i l  n t s i s s ; i s - eme-n t of c.o ,’er  s - i l l  i t t  r n - s i r e - b ,
s l u i c e  t h i s  is u t  - 5 51 50 percent of ’ the - s t i u u i a t e - d  s i v e m a , ’ n -  : l rns s ’ u n u l

~ 
i c - id  t s r  t lie sub mu~c ’ I on .

-‘ct  t b ’  p r s ” s e u s t  t ime , n rri snit ion u- , - u t er is  s h t n i u s s s ’ u l  monu
u ’ a n t  e S , s , s ’ s s i i n n t s s n i t n - r , r inse ]  me -u n - - o u rs w i t h  ‘- I i -  - s  t u s ’ ’  u s i , i : . ~
t u n c l e s  P In  p e m c e - s i t  of the w a t u - r .  ‘i ahle - 527 show’ s ‘ l ie  s ’ m t h n i i - u e

n’e ne is n in scn u t en u leve  j u  u p i s e u s t  fun on— the’ - f r i  ruin u s e ’ s - u i ’ s

‘I’ s i l - I s ’  5 27 — r’ n ’ — ~ent s i n u s i  l5 u t smu ’ u- Sources o f ’ I r r igu i t  ion l’.ui ’ e’ I’
‘ - nub rep ’ ion 12

t - n s l P (ss  1980 2000 
10(1(1 act ’ s ’ — f s e ’ ’ — —

I’ m’o u e ’ c t e e l I , s s ’ s s n I ) s - 1 i~ ’ i-u’ n’ - 1( 3 ,9 588 , 2 75 3 .1 1  91 1s . ( s

l oss i hO e- Source ’
- t rea m 406 . 1 341, -I 3 (15 ,9

~m u s s i n n d  20 ,1) 7 7 .2  153. 4 5.
ie’se- rvo I r 36 . 5 -  169 .6 2 9 1  . (s - S

u n t i nc u-  n So i l  ( F s s s - o -  mvnu t  i S e r v i c e , C-Nl ’ RItS P n’oj ect i  ons.

Uns u w an - I - u inc ri-rise’ i s r i  gal i os u e ff i  c i  emi c i es is to change
I n s ist ( b ood i s un ’ , t o  ‘s ~s r ’ ink le- r  i rnigni t ion on high int u l e -  s o i l s .  ‘- lost
if t h e ,-  I nni ,nn i t c d  soils have- in tu i ku  :‘ s s t e s  of  ahoe’ e- 2 inches pe r

i t - s t i r , nu rse] a u n s i m b u - r  o f ’ t h e s o -  ha ve- rat - s n i b s u s v e  , i I -
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P s t  s I t  1cm . ‘ I rib ) 1 e 52 5 )  1 Se- eels ‘s - c t  ion ) ~h i t ss s  s t t u e  c mI ps land a ri-si
W I ~~ 5 ui u t - I t ’ u t t i n i l d r a i m i n s i l s ’  ps’ u i i u l i ’ n ’ s int l the s i n ’ s ’ . ; m’ensa in ing t - -  he

u i S  e d .  lie smmu 1 1 i nc  1- i - a c e ’  in t lie’ pr u n l s le uns sin - c-ui is nit t r ihe i te -d  t t u
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‘Use l s ’v e’l i t  e l rs i inage i u 1 s j ’ u ’ u s ’~el~ s ’ i n t m’cqui s e - sI I ’ ’  meet the
el ’ , e ,t  tlii s subregion w m  11 n i l  f e -  h u h  when ce sms ~s i r e ’ -,! t a u -the n’

- s s s l s n c ’ 5 ’ i u ; u s ’ , , he j s m s n s t n m m ;  cm s j i la nd u s e  is f , u r  hsiv sind pas t im e - ,
nil 1 - s isi n g ‘se le ct i s u n i  of speci e- s u t ’ gra sse s s i ne !  ic-g uim ne s w h i c h  sire ’
ussu nc I s ’  Ic ’ n’arit I - c’xcesss sat er and u~’ bu I ch is ill sat is in’ f ’or ,u ge’ crop
use-eel s
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\ec’ els for improved d ra inage  w i l l  be met by: Improved sur-
is ic e drairiagi’ t e t  p e r m i t  f a r m i n g  o per a t i o n s  e a r l i e r  in  the season ;

- -pen dra in  d i t c h e s  to lower the water table; improved and addi-
tional .su t li- ts; construction of surrups and punsp i usg p lan ts; and tile
drains tu lower the ss’ n sti’ r tab le , as well as to intercept seepage
t~- mt ers from hig her lands . An estimated 94,000 acres of excess i ve l y
wet arab le- s o i l s  in the basin require tun i c  or more of these needs.

S s i n g e -  iuiuprovesnuent on sihoest 50 percent of this area w i l l  also
re~- q imi i - e- f lood p r o t e c t  ion and irrigat ion w a t e r  management . Table
529 show s dra inage prac tices thsit ~5i 11 be needed t o s a t i s f y  the
cropland drn u ins ige- needs at the pro iec ted  ra t e .

‘ Z a ble 529 — Cumulat ive i i r nm inage P r a c t i c e s  Required to
Prov ide Ne’edc’d Drainage , Subreg ion 12

i’ racts cc u n it l9fs(’s 1980 2000 2020

Co ndu i t s— f.m D i tc h es  1’~1i 1e’ s 24 3 343 474 608
‘ - t u ’ ’ u c l n m n i - s -  No , 2 6 10 14

Source: Soil Conservs m ti n sui Service , C — S PRBS P ro jec t i ons .

lirosion and Sedi me nt at iumi

‘l’he erosion pote ’nti al in cropland areas and the remaining
areas that will Ise ’ t reate d are shown in table 521 . Of the 81 ,900
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acres of crop land with an eros ion and sedimentation potential ,
less than 8,000 acres hruve ’ sin existing problem . ‘Ihe erosion
potentia l will graduall y increase- to 97,000 acres by 2020, because
of a shift in crop land areas to more erodib lc’ soil. The area to
be treated will decrease from 8,000 acres to 3,000 acres is crop-
land use shifts from grain to forage crops and prescribe d erosion
contro l practices are accomp lished (table 530) .

~~~~~~~~~~~~~~~~~~~~
‘ ‘ s ”: _ _  

_ _ _ _ _

£ - 
..,~~~~~~~~ *.. ‘~~~

‘t ab le  530 - Cumulative Practices to Sat is fy  Erosion Contro l
Needs , Subregion 12

Prac tice Unit l9oh 1980 2000 2020

Grade Stabilization Structures No. 184 197 215 234
Diversions Mi. 50 54 59 64
Ditch Bank Seeding ‘Ii. 9 10 11
1- i ci d Windbreaks Mi. 2 3 4 5
Crop Residue Use 1000 Acs. 32 34 37 4 1
Stubble Mulch 1000 A c s .  6 7 8 8
Stripcropp ing 1000 Acs . 6 7 7 8
Conservation Cropp ing Sys ti-u n ; 1000 Acs. 38 41 44 48
Pasture ~ Ibayland Planting 1000 Acs. 24 26 28 30

Source: Soil Conservation Service , C-NPRBS Proj ections .
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lood u n&

Flood p r s ’ t e c t  ion is m u -c-dee ! in sev era l  ar ea ’s iii t ? s c  sat- reg ion ,
- s i t  the most c r it  i c ru  1 arc the- lower rca s ’ b ue ’s of t h e  Si lv i cs  and t I n e ’

C i i t ’ s - ss uc ans Ri c’ e’ rs . I l pst rc ’ ri uu n s torage together w i t h  r i s a n n - 1  imp mi - y e—
nsen t w ould  s u l levi a te  f looding . Ts ihle 531 shows th s ’  1s r ’ o i i ’ c t ed  s t  renu in’
chua nne l and elk ing me-s isu s res considered necessar y to prevent local
f lood ing .

I sib le 531 — Cunmi ns i r s  u i ye C nsu p land I~ lood Protection I’rsse ’t ices
l s s i b t r eg i ‘ s n 12

I’ m i s  t I cc I 9(t (s 981) 2000 2(120
Mi los)

S t r e a m  Channel Improve ment 53 153 286 420
[)i~~e ’ E1 Levees 51 143 26 ( 390
St re’ambank Protect ion 20 52 87 120
S t re a m  Channel Stabilization 1 4 8 13

‘ ource : Soil Conservation Service , C - N P R R S  Projections .

I rss g ra m ( :5 ) -s t

‘ Ihe cost of imp lementing conse rva t i on  pract l i e s  discusse d
in t h u ’  pre c ious s e t  ions s i r s -  schedul ed in t s ihl u ’ 532.
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s’ s - i  sit s - u i S n ’  l u s t  si re w r i t  ‘~r st us ra g e ’  pro j c’ct s . These sediment s o u i m e e s
w i l l  b ‘ n - - s t y , ! ru ’ s t i n e - n ’  o ce s t i t ’ , w hen am id i f  t r e n i t u ’ s e ’ s s t  is  needed .
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I~ Iota  from tab le  3 1 1 ,
I) , s t o  f ’ re i mss tab ic 33- 1 . S!il e -  s t reat e’d cus s ive ’ r t c d  to nucres

n il 5 \ 1 e ldj ~ j ) rovcme n t

rl an i 1 )( sls it ion of  the forest cover may have tine ’ g r ea tes t
single c - f  f ’s - i t  on inc reasing runoff volumes in the subreg i on . ins-
ner c s s t t i n g  pr; ic tices , and changes in t imber types hold prom nise.

- s t s s w pn ie s k management , prolonging snowm el t and reducing the soi l
mt’s - - t  sure  d t - f  I c i t  throug h wa te r  spread i rig ni re other measures p lanned
hi s  r I lie ’ sm u ts re-s’ 1 on

The proj ec t e d  w s l  t er y i t - I d  imp rovemers t prog rams needed amid
t i n ’  amount t hat should be sie -compi I shed during t ime periods 11)80 ,
2000 , and 2020 are Ii ‘;t ed in tati Ic 536 . ‘I’ I mhe r cover on the
h ur l  v~~t t -  forest lands i’ ad jus ted  p ri nc i pa l ly to meet logg ing
requi r -m en ut S. ‘ l ’ h s s - r s ’ F s s r - , wa s er y ie ld improvement p rac t ices  and
b e n e f i t s  are not (‘St imated , a l t h o u g h some benefit does occur.
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o n lt s i n~ s s uI ’ i i i  zs it ion :s long s t ream s or n s l u u ’ c ’ rc,’sc- rvo iu’s .

So i l  si u ue l us ’ n i t  i - r a i s e - e l  Sur\’ ri’S , us’ b t i c f s  h i s s ! Jy ’o ’ t ’ s ’ ni hoiil -l u)
sus i I h i s  ii mu ’ ’ - ’- , s hou ld I-c -  - ‘ t e s u c l e - s I  t o  ru n n i t i t i u t  i O m lSu l ‘ 5 . 5 m l l l s s u ~
a c r e s  by 2o20 , ‘I re- j s i te ’ f l s i C ’ n ’ ” u ’ n’ ’ s :sd ni u’ \’ s u u ’ v t ’~ ’s w i l l  i c  m e u s n s i r i ’ cl
- - : s  5 5 1 5 5 5 1 5 ’  s u n - n ’s t o  us p dnit ‘ 5

~~~~ 
-:~ OUS u~n o u ’~ ri fle! Sc) flO’St ’ slS re- uu i n in ss ,:rui-f l t
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‘s l I c t S S t  7, - L u ll m ile’ s of l i c — e s t o c i -  I e ’ n s c i u n  abs u in s id  be- c us n -- t ru lc t cc i
or prot  ec t  ion of conseri’ s s t ion s~’ s~ m~ s , re l’sa hil 1 t n t  ion of eroded or

, i i ’ t e ’ r s o r ateel lands , moe! c ’ i unt ro l of 1 i v e ’ s ! t ’ s ’ l, inc  iss ni x - c- a s o f nrir :nir- - ’

~n i1use ’  for f i s h  and w i l e l lj t ’e,’ , .snd Lb u’ ns : in p  s v s t e u : ’  s n 1 n u n s n i ~’ e ’ ms :u :t ,  Af l
s u d d i t  sona l  3 ,400 l s v e s t u ck m e l  ‘4 n i i l u ’  u s s i t c ’ r  fnu c i  u t i c a  sire needed
for broa der and more unit ’orn :s d i s t s ’ ibution of l i v es t o c i , s -onsei’ va-
t ion of ex I at s ng saul e’r supplies , ansI pre- ’s mc s it ion of the qua l i ty
at ’ sat e r  On most range land s , l i v es t o c k  use has he-e n ael i as s  ud
t s s  t he c s s m i ’ e ’ s s t  prs i : ing in i pru i ’ s t y - ,,-. - s ’ t  insia l ad~~ui’ s s’.si ’ s r t  i s u i s ’ c e s s a r ’ - ’
* o assure proper r n s s s ~’e el s e1 510.1 som-~ me’duct ions is ‘~t iii nece ’sansm y
csii n u l s o u s t  Is i ) I) ,000 nucres , n.ost lv p r i v a t e ’  ln iu i c l ’ s  , ‘~~~ s ’ c u : u i I s u e -  co s ’,t ro l
- ‘  l ’ s ’’ S ni rc- u’c-u ~u s  i ms , ’ t l  on n s h : u ’ n i t  I f - , ~ ( i ) )  sic ru-s nus a is  1 y ~0 5’ mni v 5 cl i ’ amp Ic-
w n u t e - m  s t u n t s ’ S r  f i r - ’ e ’ u s l em , ’ e s s ( ’ u e s , - i s o n s i  ,lH u Id’ S -- 5 e- .- 1st iii,’
nu r i u l’ - ’ n m nel 2i i n  ni l l e a  u t f use s n’ o sRls f l e e ’ s1  d i t  c i s c ’ s  nus i d c s i i v c - rt a 1 - ,- co n-
t i - a l  r u s s o - I ’ n t s s u l o t b ue - r p r o t e c t  i c - c p r s c t  cc ’ s  a re dssccn  e r o s s o n ’, s sn , l
seel i u r s e s . s n , s  ion ,  - ‘ s ’ r ’ o x i u s n s u ! - n ’ l v  1 3!) mus s ic- s of s tm c-mns s  r ’e’ i { us i  r’ e” ’oo l l u—

iosi s W a t ’  ‘ - ‘ I n S  * l a s o i s g i s  ‘ - ‘ n u chu  u i s e - s s a s i m s ’ ’ c n i ’ s  rc a t n ’ ic t i t o s s  nsf i i ’e’ u,- SIOCI.

I ‘si’ is  : i-c t ly u S  S * i’ t ’ n l iS lsn nuid 4 rn i st r i pe s , ~- u ’ ’t c’ s s  l o s s  i ’ s ’  sa ss  n •

f n i c u l  i t  s t - s  ‘or  r e c r s ’ n s t i u m u  u n i t ’  u l e n s r  ‘, ‘. . st i ’ ra nuvs  rifle1 l a b e s , 5s nd 5: - n e s s —
i - u i u m s ce o h t r e e  n l u i ’ h e -  rind coy i’ r to pr ’ cc ’ e ’ is t ’ ls i glu W i t  - r s’ c ’ sns pe ’ ra ts i u ’ i’

‘ i n s - h  r e -ass  it  s nip d s i s ss s i ‘s to fi sh i s  ft

- u ,  h u es -  and 2 u2h )~ 
‘ ,““ (s O 5nuss ids  s i sa l  s u n s  1 1 m s - c i - r ’ : o i  s’~

s hu s a ij id  hi sl e - e-e lo pe’eI w i t  hi a s tor r upe-  m i p s :  5 t \ ’  Of  T’$ ,HIIui a c r e - - I e e l
)
~~I s e m  s’ ie- c e ’ - - - ,s i ’ .’ w a t e r ’  cont ro l  . s t m I s c  l u r e s  i s s c l s s ’ ! e  mu : - t  s : s i t e ’ d

* 
0) )  c i s c - n I  c l n s n ’ s a  

* 
77 s s u t  e r  di l e n s  l t ) f l ’ S  , 22 mi Ii’s of c l i  I i’~~ , rind ni
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1.9 million acres to 5. 1 mil l ion a c r e s .  Poor condition land
which accounted for 54 percent 01’ the total  r a n g e  in 1(100 w i l l  he
reduced to a n y  9 percen t by 2020 , dropp ing from 4.7 million acres
to 829,000 acres. ‘Ia~ or rehabilitation efforts s-ill be directed
to this segment of the range. ‘I’he 1966 grazing capaci tY of 1 . 1
million anima l unit months is expected to incressse to 2. 1 million
animal unit months in 2020 , an increase of 87 percen t.

Even with this significant improvement in range condition
and grazing capacity, range forage production will meet only about
35.4 percent of t h e  antici pated demand for livestock production
in Subregion 12 by 2 02 ( 5  compared t o  36.5 percent in 1966.

I -. st ins n ate’d P rogranc (“as t s

Broad investment cost estima tes (based on 1969 dollars ) are
shown in table 5-1 2 for the practices shown on table - s 537, 538 ,
and 539 . n os-er i sisprovesruent and soil stabilization programs wi ll
requir e- $6 .3 millio n between 1966 and 2020, or 35 percent ol ’ the
rangeland watershed program costs of $18 .1 million . Icatershed
t ur ’ mas sted land manag ement pi’ ict ices require $3 .3 m illion or 18
percent of t o t a l  c os t s , and water contro l structu re’s require $8. s
m u llion or 17 percent of the total. uunise0 on the present n ’ n i t i o
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i t i’ - t 5 i i ’ - I ; i us d s s s ~ mu t- n”,h ip , ‘mi s -- s t I mn at s - s I  I - I - 
‘ mm i i I I s tu n ( 78 s t m u ’ s - n :  1 s - I

t o  :5 I s ’ s ’ s j u i  i n t - u n i t - m i t  a ) u~ i I I b u s -  ,l i n t - c l  eel Iii s u b ’  I i e l  v u s s s s s s - u l  r n s s s p c ’  land
IsIs i I s -  r~ .‘ , (5 s us i I I t u t u  on ’ 22  pc’ s’ ’. t O t S  w i  1 1 I t ’ ’  r’ e - s { u i i  u ’ s - u i  to g ’ I i s ’ -  ‘ 5 5  V ns ’ e ’
s o  n u n ’ s -

u i - Ic ’  ~* - l 1 - ‘si i u : s n m t - s l Los t  of Rs ’ s 1 s m i  r-  sI b - n i ’ - - , s i m s - s ninel L r n s -  i i c e ’ s
I ’ m’ (‘nil en “ . 1 s t - s I  I m- s t  ‘ ‘ .  t ion and Relials I I i t  n i t  i s i s  of h5 smm u f ( -  land
isv h l :ijor 1 n’ ps ’~ of ’ V~at e rs l see l  Prog rams — ‘ ubr eg i o n  12 ~J

‘!n mno r ‘l ’ yp u -s of 19(0 1 95(1 9500
( ta t  s rslued l’ m tu ~’ r :ms :ns to 1980 to 2000 to 202~t ‘ ( o t a l

~

)00) ($1000)  ( $ I 0 0 o ~ ($I OOo )

Public I nund

Love r  I sis provement and
‘ -o i  1 St i l - i  I i  z a t i o n  I ,- 1-) 5 .9 1 ,s - 5-1  .5 1,8-10.5 4 ,971 . 2

(‘I S S t ers lo-uI  Or i ented Land
‘ l ; m n s n u m o ’ n u i t - m n t  l’ m n m ’ . t  i ces ¶ 5 3 3 .0 9 38 .7  673 .0 2 r44 , 7

1\ne t er ( u u s s t r o l St ructures 2 ,034 .5 2 ,2 4 5 . 7 2 ,3-17 ,8 0 ,1 - 31 • 5)

us t al 4,413 .4 -1 ,07 2 . , ’ 1,8 ( 1 . 3 14 ,140 .9

I’ ri vate I,an idl

Coy cm’  1 mp i- t n ’,’ c ’ uns s .- un t  and
5sO~~ I ‘ t n m b u j  Ii zat ion 391 .5 450 .9 503 .3 1 . 55 1  . 7

(‘ m t  e r ’ ”dse d O r i s - u i t c e l  l ,n m ne l
( l n i s n n m n ’ t ’ s u n s - s s t  I’ract ic ’s-s 238.3 27(s.’i 190.5) 705.2

(‘~n mt s - n  Control ‘‘t rm s c tu x - e - :  5(s) . 1  a- l I . 0 ( s ) 7 . ’,) 1 ,873 ,0
I ota 1 1 , 193. (1 1 , 3 7 4 . 8  I , 301  . 2  3 , 9 2 9 . 9

‘ Io ta 1

- over Improv ement and
S O I l  , t n i h u j l i n ’ n s t j s ) n  1 ,837 .4 2 ,1 - 1 1 .7 2 ,3,1 Z- ,8 ( , 3 - s 2 9

(‘ n i t  e rslscdl !)ri ersts -uI I,and
( - fnmssss) ’ e m e nt  I ’  r’nict i cc  s 1 , 17!  .3 1 ,215 .i - 8(S3 .() 3 , 2 4 9 , ’)

( la ter  n , es mut ro l ‘ - S rsucturc ’ s ‘ , 598 . ( s 2 , 889.7  3 , 0 15. 7 5 , 50- 1 , 0
‘I’otal 5 ,a07 . a ,2 4 7 , o (‘ , 2 2 2 . 5  l8 ,0Th .S

,~j’ Lni’ t ’ t I  on ru icasurs ’s and ”
~~~u ic t  i ct’ s shown on tab los 537 , 5-5 , ns n d

539 , s . i t h  c on s t a n t  1909 d o ll nirs.
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i ’ tt ni(iS , S s c m - - s m ?  son ) ni men!’ , 5 1 5 1 ’ )  w n m t  r’ - I h o’ smrea
at  b ’ : s mme ’ n  I n u s s e la is  s ’ x pe ” .’ t e ’ t i t ‘ ‘  m , - i u s n m  i mu n s l s s u u m t  the sn s n ’

she  l i  m:(e- s I sh i l’t in  lnmsn ’ . I  u S c ’  is - ‘5- pc’-.? u 9 n O he t ’ror c ro~ -

m us s ’ .! , f o r e s t  lafle l , and rnini’c’ land to  h u t s ?  I s 1nm r ~ c m d smal l  e-n n i t ’ ’ r .
ir ri g a t i o n  w i l l  c s - u n i t e  t i n t ’  l a r g e s t  change , w i t h :  over 3,11 ,1)00
addit  tona l  ac r e - f ’ s- ct  o f  d i v e r - s ia n  from m’ c - s mm- : o i r  s t o rn i c - ’ , ‘ ) o ’~
o t t lie ~‘.h i ft , t o t  nil area W i S e ’  , :~ ill be t n t  1 ar~

t e 5’, nute r . I cuus ’ c ’ve r
nibs s u i t  Sit : ; n s nnu  1 e’ r 5 rr i g nm t ion nc ’ s c ’  rca  i rs w i t  Is a co ns ln  i ned -s t m  t nm ce -
a re - n i tnt a lufls j ’, 1 Ot tO as.’ me’s w i l l  he- u-s i t hi n the at h u e s ’  1 ansI
c 11:-  s i t  i c nit i on.

In n ms lel i t  ion t o  the’ i rn ~at ion resc rvo i  rs , abo u t  7 , 100
an! 11 ponds a ru u s c ’ s - s led by 2 1)20 to provi dc u~’ n m t or t1ns’ l i ves  toc l

in i ldl u I’m , mu . ’c m ’e -s m t  ion , I i shing , e ro s ion con t rol , and scat  c r  con—
- i’c’ s s t i on. l’he- ’se ’ ponds s ire’ c ’ x p c ’ ’ .’ t u ’ c l  to  have a combine d S t n n ’i’ Ss s

ca pa c it e  of aho ust 7)),OI)0 acre -  b eet an d su r f a c e  a reas  t o t a l i n g
a l snno s t  T ,0 ( t t )  me re’ s . u \ ’  er 1800 of the- pond s w i l l  he needed for
e r o s  i ons con t ro l, 700 for l o c n s l f ’looe l p m s ’ c’ u ’ n : t i on , and less than
100 for t’i : -nh i p onds. i l u c-  reunaindc ’ r w i l l  inc lusde 1 ie ’ - s to c l~ and
si Idi i fc’ w a )  i’s’ I unr sm el ja c ’ c- sn t  cro p lane l, t’or’ c - s t  land, and rss nc ’ ’  land
n m ns ’ n m s ,

I b i s ’  nine:! in’ s rossels is t - x p e ’ : t s  9 t o  s ncr e ’ase  by about 5 (1
- m e t  a—s more and b u e t t  er roads s i m s ’  cons-st rsxctecl . ‘ c- el m ont

c e lel I m u ’ s : , Is igb u w - s m v s  is  not ex pec ted  t o i ncrease  appreciably even
t b u t u u i n ’ h  c ut  ms’ s - a s ni u’ e becom i ng lnmr f e ’r , which it ic’I’ c ’niSe ’ eros ion
poln nt j a l ,  ‘ l h i c ’  One-gun Sm i t e  li ,~’ hut ~’ nsv  I)epartiuu e’nt has an ex ce l lan t
p i t s ’ nssus t s r  c u l t  a n s i , -nuu b s a n l  u s s u ’ s n t  seed ing . lIot cc ’ve- r , Coesntv 

* 
l O t s , u* 1 5 S f ,

and at l i t -  r T ’ u s n s s I : ~ mc i 11 need :5 considerab Ic’ acce Ic m i t  ion’s in t i se  m i t  e
of a~up i s  c a t  j o in of eros ion contro l pro m. t i ce- s

i r ban , s r s . ’as , including inileist r ia l  s i t s ,-:s , s t c  - , are
s ’ ’ , pe ’ e t esd t t ’  nt-s i r lv doush le by 2020, Theme- are sise asu sre ’s urban areas
e- n m su adopt i is o reb- r  to p r s ’ c  u n i t  flooding . These would include di ’( i ng
and channel c-ni l nirge nsen t , New s irham i developments c n m s n  he zoned awnuv

s - n u n s :  1 oodp 1 a nu s . (‘sa te r - ;  e n i s u -  i ng f looding in ur ban areas or i g i—
l u n i t s ’  on adj au s - I t t  m int !’ ; - l he ref ’ore , sed u ct io ns in flood I’ lows
should s t a r t  on t 1 t s -  sue l j  ac - nt lands.

-c di mu te- n t  s e n s u e ,  m rig e lamu sag e to urban a r e -n i - ~ n sn u d S ’OSi s l -, 
* 

and
s i l t  uo ’ , I u i cj  s n~ r’ e ’ - ; s ’ rvo i r m d  pond cap u ic i t v  a I —- t i  o r ig i n a te - on
ad j ic eu s t crop land , I ti re—c t lansi , a n u s !  u ’ ninu 1 - , s ’ Ia nd - I s’ eni t uui u_’nt of ’ these
ad j sua ’ nu t  land’ , is c’ s - m v  i nss po s’u , in n t ts m the Isrotee ’t ion u f  o the r  m im i c!
I (‘( stun s ’ diriuent s

7la



01 5 ) ’ u ’ s ,\ l i~~

\ \  -\ II , \Bli (‘i \TI ,i-’. lIO! ,015 5,5- WiL l “u’ - ‘I’he’ t , m 1 u s i s _ i t v  o f ’ a so i l t o  so ld
- -  

i, s ! s (  ~~i’ ~~~~ n s \ U i l n m h l e ’ t o  p i n i m i t s .  -\ inount o f moi~~t s.s re held
u s  s o i l  h s _ t w e - e m s  f i e ’ ld  c a p a c i t y ,  on ’  , u I - , j I n t  one- - t h i r d  si t mo s phc- re-
s_ sf

’ t u - s S lo n , and t h e  w i l t i n g  s u e- f f i ’ .’ I e - n s t  
* 

or about 15 atmosp here’s
s~- f t t c  -100 .

— \ ge ograph i c  a rc- a dra i s se d by nm s ing le flnn ’sjor “.1 rewii .

BOi’ ! U)’l i .2Cc L) - i o ~ land formed by alluvia l deposits along a ri ven
us a t  r’ enmlss .

‘ - ,I t d9B l . -\ \UR’l’ ll l’ACII ’  IC R}nhlON -‘ The geograp hic ni ne-nm including all
c l ’ t hc- Columbia R i c e r  Basin in the  U n i t e d  St ,mt ’ .-~~, the close- cl
h ,is in port i on of Oregon , and all of the coas ta l  stre -a i :ss of

° negomi and Scms - h i rug) on.

1 USSIRIJ (  I IUN CuS ’ l — ‘ l’he t o ta l  cost  of construct ion , including
r e -ni l e s t a t e - , e - ng s s i ec r ing , dc -s i gn , adm in i s t r a t i on  and s e i p c - r c i s i o n i .

Ln)NSIJ)’ ll” I l\ ’ ! 115!’ . — ‘I he- q ci aiut s t y  uf is’ a t -c r d i schzsrge’d to the -  mt s i l os—
pimer e - or ms m cur ’ç ~o r a t c ’ J  S un 1)5’: products i n  the ? s1 ’ uCesS ot c’ e T) e ’ tnm-
ti v e’ g r’.tsth, f ood processing , indust r ia l  proce -s - -- e ’ - -- , or othc - r uis ’ .e.

- I, ssm id i’ s’gesI ar l y used for prod uct ion of crops n m usd pa s—
si n e - , c’\eCpt tons St land , m nm nu ge’l nm u i d 

* 
amid other land ,

l i i i .  T h i s  in c lude- s the’ land cl: m — s s i f i ed cia cnop laru d
b e e  s m uac ’  o f  prior usc 1 ‘ cu t  not c u rrent I y cropped.

t ISUl ’ i , , \Ni n , I R R I C A I I , l n  - Land to  w hich w a t e r  i s  usual l y app l ied  h~’
t n t s e , ! i t’d art I l’ic ’ u ni l me- 5 m s i s  - Ib i s  doe’ s n o t  mm ’mc lude t ’nm rm s’oae ls

i rr  s g u t  i on U i t  c’hea 
* 

or fni s’u na t cads

IJ IV } PSI O N - ‘Flue’ takin g of w , m t e s  f rom a s t m ’eam or ot her body of
w , m  ten into ci canal , pi ~ne 

* 
or 01 bc m conduit

Dk,\l ’c ,- \u , !  il- i -\ l i t ’  d,’,si ni c m ) c- as ’ s:,! of a stre -:ms uu , me a aei m ’ c-d iii nm
isor i - on t a 1 1 1 asic ’ , is t s u ch u s e m i t ’ I oat-cl h-v ci drn m i nage’ di v ide

I R(JSl nJN , ItiNle ‘ heat  s ’ s m ’ .  l i o n  of I arid - ! m ’ ’ c m a I ram sm ut 1 cc- cut t I mig
of ~ t m’ e , s u s : i - n m n u ks

I k5 J ’ a i s A  , I-u t ,\( 11 — ‘I he- n e t  rogrt’ss Ion of ’ th e- s hore’ l i i i ’ .  of large ’
I ; uke ’ - ~ , t i s s i  t s u , i a t  ,i I mc , i 1 ‘ n ’ - - u :mu ’ s e - J h~’ is i de ’ act ion , shor e curr ent s 

*

ou m ia t urns ! c ; uui ’ - e ’ , o t ! s e ’ n t h c i t u  s u lss  i de- m i c e- ,



lnR5JS I ON  , OUI,I,~ — ‘I he’ isi de-si l mig , dee- pc- ui i rig, smnd he-nj cl cutt  i tug t,I

~m a I 1 c h u i n ne l s  and wn !t e u’wa~’” di sc’ to erosion .

Ri) ”-IUN , R i f t  - Re-nova I of s o u I Isy s t u n n i n g  w n m t  er mc i t l u format ions
of ’ si und 1 tm ch n m m muu e is that can li e - sinoot i,c- d o ust conmip le te  I y by
rio nunu , 5 1 c i i  It i Vat ion

InROSION 
* 

5111 . 1 I - ‘Ihe removal of a fai r1~ uniform lover of soil
or sta t c-ri als from the’ land surface- be t h e  ac t  ion of ra in fa l l
, m n s d  runof f  i s , i t  er -

1- t hAi - A p l n m e e  operated as a um s i t  of ten or more acres from
is I’u i c l l  the ’ s a l e ’  o agricult u ral products totaled $5) ) or more
:mnnes:i l iy  

* 
or a p lace  operat ed ms a unit of l e s s  than ten : mc re -s

from wh ich  the sa le ’  of agr icusi teura l products t o t a l e d  $25 0 or
more annually during the previous ye-ar .

“l nlJ l nRA l, I.ANUS - Al l  c l n t ss e ,ss of land owned b’s the’ S ederal Go’c’ernnsers t 
*

~‘ h s c h  includes both p u b l i c  d o m a i n  land and acquired Federa l land.

i±IulsRM ,_ l \NinS , W I t h DRAWN - Federa l  lands for which forma l w ith-
drnm w nm l ac t ion  has been taken wh i ch restricts the d i s p o s i t i o n
of s pc’ e’ i f ic  publ ic lands and which holds them for sp e ’c i f i c
psshLc purpose’s’, a lso , pu’u s l ic lands wh ich hove- been de d ic a t e d
to J )si l )  l i e  !)urPoSt’s

LOs) !; Ami~’ rs - l , i t  i v e l y hi gh str e-n u suf low or Sims oce -r i low- us’ inuuid at ion
t h m n m t  conies from a river or other hotly of w a t e r  and causes  or
t hreat c u s s  danusigs ~-

1-1,001) 1’L \~ - ‘ the hi glue-st va lue of ’ t he st age- or d ischarge’  nut t a ined
tt ~ a I l t o d ; thus , peak s tage  or 1s e -ak di sch am- ge , l-lood crest
has su m S ly t lie same- meaning , be st S l u i c e -  it connotes t I ne  to p of
t im e ’  f lood wav e , it is propt-r ie us c - c l  onl y in re fe rring to stage- .

I I~ ) 5) l )  PLAIN - A s t r ip of r e l a tiv e l y ssnoot l’s land bordc ’ r imig nm — t  ream
t ls mt ls , m ’ , be e-si or is subj ect to flooding. It is called a ‘‘1 icin g’’
f l o o d  p lain if it is oee-rflowed in times of hi g h water , but a
‘‘fossi l ’ flood p lain i f it is hc- -,-onid the reae’h of the hi ghe-st
f loo d.

I 0111 ’ s !  I .-\NI) amid which i s  at I s - a - s t  NJ percent  s t o c k e d  by f o r e - I
I Se -c - S s f any s i  cc’ and land from w is cli the t re ’ s-s have bees ’s re —

moved to l e s s  than 10 percent s t o c k i n g ,  hut isis i e’h has not been
devc I oped fo r  other  s s - ,e-

t O RI 51 l, -\NO , (OMMInRCIAI. - ‘ l o re - st  lnsnc l which is producing , or is
s 1 so ls Is ’  o f  produs- I ng crops of ’ i ndus t u - i a! wood and not is’ it hdruwn

I rum timber sit i i i  z;mt ion by -~t c it ute or admi ni st  rat i ye ne-g uI at iomi

7U~
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I t ) RI , 5l I ’ c \ I t , Ni ’ UI-ltlh RC 1A L - l im iproduct ic - c ’ for e -s t  I s _ mu d i m i ca l s _ mI I s ’
s f  y se l e l u  n s~ cro ps c f  i ndu s t r i ,m I  wood hecz m uae ,- o l  ;m d cs : rae-  s i t e
uin el i t s  ens * and p u’oduct i dc forest land is’ s t hdraw’n from co isu ns e s’-

c i n m l  t u u s s i ’ e ’ n  s a t -  t h c n e - n n L } s  state i t e- or admi ni sts ’ativ e’ rc g ; sia ti e - s n .

I t) R I.SI  I, “ ,‘~~! s , \u iN ’  Us hi ~s - Consist-nc i s u l I u s ’s~
-
~~t 1 amid le s s  t hors 1))

li -c re e l S t s_ s e ed a n t i s  g r o w i ng  s tock  t nec- a -

1-0111 U i l, ’c ’\!~, 1 ’ i- ~’ - U ’1JC’l l’t’L - RI SLR\’ I-Li — l’uh l ie  f o r e s t  land w i t h d r , m a u
I mau i esthe r i t ; ! , ,  mt son tb u ros sg lu s tnmt u te - , ordinance , on adm u nis —
t n . m l i c e  under 

* 
h u n t  is-hi cli ot ‘se- nw i Se qua 1 i f i  ed a; comme rc i a I

f e s i ’ e - a t  land , !.xamssm p l e’s 5 s u c lum i e the Nat iona l  Par 1—~ and Nat ional
b o r e - s t  I’ rj mnu i t j c e  and h i l d c ’ rne-s s a reas .

I Old 5! I, \,\ 1 ~s 
~!‘i S A c lass i f s  cat ions 0f fore-st  1 and b a - c d  upoms

t n ’  s i - c J t t u s I s n i a s s t  s p e c i es  in t h e -  ps ’ cse nt  t n t - c -  c ove r ,  !vpe- a

ire’ de ’ t e ’ rsnuine ’ d as s t he h n m s i s  o f  snajor iH of s t o c k u s u g  it y a l l
l i c e  t r e e - s  c f  various slu e e ’ les , consi d e r i ng  bo lL s i :c ,- and
~pnic sm u g  -

I uRi,yl !,AN! n , IJNI’RO1) IJC’1 lV i ,  l’orc’ t land ss t s _~~u;ai ’1 e ot y c eld in g
c n ’ uJ t ’ - o f ’ t u u d s i a t  r i a l wood I nodiu ct a (usually saw timb er) becaus e-
of adve rse Sit e conditions.

01<15! k , ’J~Ll, - I-o s- eat land a v a i l a b l e -  for t lie- grns : ing of domest sc
li ce-stock amid w i l d l i f e - , It m c m i -  he- c ’ i t l ;s ,- s ’  commercia l on ss o m u -
cou :nme’ nc i a 1 to s- e at  1 and

n ,Rn ,i)\I~ ‘m~,-’dl,k i’s n mt e-r iii t I n e -  gro umsd that  is is ’s time :one’ of sa t  us -

055 1 i ous t  w h i c h  w e- i Is , s pr ings  and groumi d w ; m t e ’ r ru n of f  nm i’e-
a; i l l n  i i e d

l i < k l c ,A i l , P  AR L\ 1 lie g ross  arc-a upon mcli i ch w ater is art i fi c a l l  y
aisp li ed - I b~ 1 s includes fn m rm roads 

* 
i rr i gai t ion di t cit i es 

* 
stu d

f ’ s rms I. c!cl a -

lRk ln~,\! lU~c I H s I! d i i  Ihe’ pes ’s_ esi t nm gc of w a t e r  app lied t h a t  can
- ac - ‘ i n t l  cd I s  - r s i c  so s  1 mom St sire i ncu’e- aae’ -

lRRIbA l ION RI ~ 5 h b < h  ~- 1I NI’ , CR01’ — ‘I he nmmou uit ot i s - r i gs_i t ion a c m t c i- ins

acne’ - It et j ue n Sic ’s’ ’’ s ’ e - q n u s  red by the cro p; it is tile d ii fe’ s’ e ’ i sc ’e ’
* -s  w e -e n s c ru t 1 cuss  ; s u : p t  i ye- use requ s re-s ilent and et I cc  1 i ye preen P -

m t  sOn ,

ANh AId A - l i m e  s o l i d  po s  t s u u s  of t l se -  e a r t h ’ s surface in cluding
bod ies  of wai t c-i 1 e’ss than 40 ~mc se - i- ; and s t u a ,,iiiS” of ’ le s s  t Imnusu
1/8 mmii Ic’ i s i u .Ie .

~
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h ei\:’\* 1 t  1 \ l ’ \ b l  l i l Y  ( l A S S  — , \ grou p tO c’ ’ u ~ n m I -  i l i t  a- ’ - n i h - -  I cm- - c -- s amid
u n i t - j tI, , st l i R e  t I n t  san use- re - i - m t  i ’ , e s b - s _ u - - c  of ’ l s ,i:n m u ’ds t sn I u n i t - u

s o us a  - l ’he i - u  —0- s of ao l I damm sa gs au I i m u )  ml  s o n  lii i ’ d ’  I - a c  unite
r u - c - s e  as  r ye I y gre c m l  5: n I s csi -  f l a s s  I t a 1 , 1 cm SS V 1 1 1 -

I \N1 ’ hi ~0tJR CF- Ass a s a ’ c m  s - I  1 assud co; 1 c m is ’ s i ng os su~
, - ri ng ni lE or

s ean sc’ of ce ’nt ,usn ne -soil S’a c ’s in some comb i nat sou l - h ue ’  cc’ so uun c e ’s
inc ic icle soil 

* w a i t  e r  
* 

t imbe- r 
* 

t ’ us n s _ - ,- 
* 

id Id! j i c -  
* 

m d mu mo ’ ra is -

I, \NI IRI \ ‘- U U, I MI ASURl  S ‘lie ,sp; ; 1 jc ,m t osu of’ ve ’ge-t ,m t  i cc me ’aa us ’ e~ *

I l ,s i ’ c ‘ m m d  ice ’ s , and structura l i ns la l l ,mt j t ,mn is - , , s nd i - ; i d n n , m l l a ’
o r  i n s  se Ic -c t  ed e’omh i s i s _ m t  i o h s  

* 
n m c e -ording to lan d ne-c-mis nund u — c  

*

lo  co i s t ro l r u m s - o f f , p reven t  c ras s ion , im i c r e - n u s e  t ’e’ i-t i 1 i t y  arid
- it’ a - t he- so s I

i \t- b 1151 (‘ ri m s n , u s - v o’ a em l t ie- r ot i-s t l’n uc 1, at  l.~itd c s ’ s _s t i L t - a! sm it o
c I c i a s s  - - w u t i s  si s us i l c m n ’  c h ,m u ’ ,ic t e r n s t  s e s  , i .c’ , * 

cro plas id , ra ng e l nmi ua l ,
I ; s 5 ’~ - ’ ,) I nisi d 

* 
or ot 1st-u’ .

~- 1Ii ,~ i 1 , i i ’ \ i , i’, \ I I R  ‘ I s ’ ;  n i usn i c i p a l c m t e g o u ’ a i s u c l i - I -  ‘- r iot o n l y ssr bam u
dtt sm se ’a t ic  com ic’ s ’ ns i m s u t  a l s o  t b m o s e -  o t I s - - s  c i V i c ’ , e’oiriu ue ’ r ’a’ i a i  , au s d
smis a II 1 nd u sst u - j u l  use-s isli i a u  u s ’ s t ap i cal 1> - Ul ipp i s ccl t li rough cm
nun ic i pal di - I u i  but i osm 

~
>‘
~ 

t e r n  and t i s a -  magn u ucla’ at  mcli i ch is
n l~m t i - - a! to  loc ’ , mI  poj iui l i t  m o m s .

NI 1) — ‘I’he’ qu ; isI i t a ’  of  ci s n - i c  i Cd ’ , comunod ita- , or resource- rc-qu l nad
t o  ‘- nmt  i s t ’v a pnt t j e ’ c ted  c ’ s s c - n t ia l  reqcs i reme’ust as s ’ud ols~~; I ice , -m
getnm I 

* 
en n eve- n ci dc ’s i is’ -

,\I)N’~ i’RUC’l hJ I1- \l. p-TI ,\SlI llI,S - ~- l t ’ n m s u s r e ’ s fsj t’ s n , ’ s s u i c -  i mu ,c , it i i i  s _ s  m g  
* 

or
c o m u t r o l 1 s iug c o s t s ’ s ’  am nd re ’ l ; m te ’ d  l a s u s m i s  u ’ i t l s o u s t  s t u ’  i t  tunne l d ’ ’~a- l oj
mite - nt t a-s n m c l ’ si ’,-v e’ i ht ’ dc-si red  Ob j ’ ’ s I i c ’ s ,- - - <eic ’ ls u s i e ’ n s s s s r - ’ s  i suc l u i d e ’
t l a d  p i t s  ii :onum’sg , i bood mcntrs i im’ sg svs t e - im s i-- * 

Ie- ~’, cm1 s ’ a - s t r n i i s , t s ,
ns n s d pu’c—e r c - a t  ion , nm s a c li a s s the-  ullO s ’ a ’ com sunsios ’s land mnai l cm g- ’ i r - _ - i ; t
u se  c i s c  i r a ’

n i t  I IIAI 10:. \ d lt  t I \ lN i  l.N,\ N I, COS’l L \~-cn r - agc- a msu n s ia l  co~ t 5  01 j i ’ o,i t - ~ I

cups - i ml 5 )5 ) nIne! siorm j I nsa i us_ I en ;m ne’d’

O’l’Ill:R I., ’C’.I~ - A ll lau mel suo t c l - m s ~~I I i s - c l  us e m - a s p  lurid 
* 

range I , i Isa!  , ens ’

I s  - n’ s 1 1 cm ns e l i s i s l e ’ I sid ed i n s  t i ’s u s g ronu l - 5 t I m e r  1 - nsa!  Inc I s  iti

b - c s r r - * -n and sn idus t  n i l us’! ” , m ss  c s u - e ’as * 
I , m rnt - - te - n u ds , i u c s c l” , s ’ n m s lm ’ eos ds ,

;i i rpo r ts , w , m t e r  -, Is n ’t ’ac ’ e ’; - - sss idc ’ r -10 acre ’ ’; in S i d’ or less  t h a n  l a - s
mu Ic-  W iel d ’ , etc.

Il 111 , 111 P ~A l i . R  - broiund wat e ’r ser ),A r .mt e’ d fnoums the’ c u s - I c ’ n l v m r u g ant ) C’s’
m l I c’ Isv ,m S w i s s ’  si t I siipe- m c i  et i s ’s or i’s ’ Inst i ye’ i uumpei’u’ i cdi ’s uu ;, it c’s s i,il



I ’ I I<s UI \ I ICU.  he- m i i u c u ’ m j t e s u t  
* 

n u c le i ’  iye l r o s t c m t  m e  p re - s s n i s ’ s - , of ’ w nmt e r
- 

t b ,  s o n s _ f ,  I lie j us t - n a t ice’ s of cm noel- or s o u l .

\ l t I I , I  I — I l i e ’ 5,~e u nm I i  t a  o f c,m - ;ui I t l ’ sc m t e’smah I c - , ,scut c r  or ass ’ l u _ s

Imio c’ s, i u - c  ug h i t

0 1 1 0 1  ION I ’ as l l s i t i u ; m  us t h e- a s l ) e s ’, mt sons of the 1sL y - s e ’ ,u! 
* 

u j s e - n i m , e n , m l 
*- ‘csY T~~’i og i cal ls ru ius:nt Ic— , of W nm t en 

* or a d isch a rge ’  t,I any auI

stalia ’ e’ int o ts , m t  c i ’ , 1s15 i ch cic! c’e- rse’ l v  ,m ffa’e’ t s asia’ It ,;g i t imnat e-
- c - s - s e t  ci m c m l Is at a r u ’ - - e

I ’ l’ ; I C l i i i  VI ION - ,-\ s u , - c d sri h i-  dro l ogy , p reen i p i t cit ion is the di s -
t h u s _ c  of ‘,sj n e’ X’ i i i  l i c e - i d  or solid state , oust of the ,m tmo s—
plie s- c’ 

* 
gs sue scs I l ;~ upon a land or w a t e r  sur’fcmaa ’ - It is t h e’

comisson proc ess by is I s u mt u oap l seri c ms ,mt e ’ r  becomes scurface or
sulsscu x -fac’e’ w’at e m’ , lie ’ term ‘ is re -cip it ation ’’ is i m i a s ,  c um:J i - oss lv
u sed to dc-si gsuat e’ t h e  quaint i t y of i’ c_ st c- i  t sat is 

~ 
red ip i tate-cl -

I RUJIL! \s s v  s c i a rib Ii- pli>’S i cal unit or c lose-i >’ re lated unit s
e x i s t i n g , uur s de- r ta kc- n , or to  be c ssud e- r ta k en  w i t l ; i n  a s p e c i f i c
c m s ” ,’ c m fo r cont s’ol ansd development of w a t e r  and re la t ecd  land
res ource ’s * al’s i cli can be es tab l i shed  and Ut ii med imidep e-ndess t ly
or nss nun additions to simm c- se sting p r o J e c t , and cciii be , or ls c _ s~
ieee-n ’ s , cons i dered as a sc-p irat e ent i t y  for purpose-s of e’valuat ion -

l’UBI.lc ’ itU .”L,\ ic i , , \ NI s S - (Jnig i nal pub l i c  c i os : t cm in lands a’h i ch n n m c
mlt’ ’,e- n ‘‘ f t  I s ’ d a ’ s ’ , m l ois nsi-’ i’ah ip  a l - no  s nc lude ’s  i,unds in I ea ie’ ra l
ow nc r a l  s p  wh i cli ac re -  obta ined by t i _ u  l’ederai Cove ’ rnnsent ins
e ’x ch ni um ge for p u l s i ie ’ l cmr i d s . or  t’or t imbe r on pcub l ic l c m n u d s ,

R,-\ ,l N i ’ \ i L — ‘l’he quasit i t  a’ s t i ’ ansi, e- u t h u t  ha 11— s am-c s n  i m’ s . Not syno nv ‘su ,s n s - ~
a n t i; j n e - c u p i t u t  ion .

RANIU 1,AN P ! , c sss d  us ’ s  g m iss or ot lie- u’ I ong—t e m s  t e n  s a g e -  g s o ’ ,- )  Ii 01 ’

s t ~ s t i t t , ape- c’ ic’ s used ps u mau i Ic l’or gm nm 5 ng . I t ssna i - cenit cuss ’ s

‘ , I i n md e t ret’s or sea ’ te n - - c !  t i m hes ’ I ices mc i t ls 1 e-ss  I Liii 10 per-
- ‘:i;t c ’ c m u i a s i n >  . It i n e l n i c l e ’ - ;  g m - s_ u s c - l and , la n d  is :  l a  n-ennu i forbs ,
sage ’ b rnusbn lan md 

* nmnd brushlund o ther  than s age .

IeVNLI l ,AN It  CUNi t l ’ l lON ( l A S S  - Range- condi t ion ’s c- s t mu n mt s ’~ cms’ e loused
on cm s u u ssuieric a l mn de ’ ,t , rating t he’ forage’ stand arid ti le’ S i t e  lila!

so t  I u m i m n u t  I c .  f lue ’ nusisneri ecu 1 un i t  i sigs have be- e ms cos cu l s m e d  t a r  am
cunnj n r e - h u e - m m --. It ’ s’ c I  m a s t  I 1 c ii iou of n m s s g c  co sud i  t sos ’ s  conm usiuu m t o
r a s t g e -  i - u s mg s m u g  ig e- sic ’ ic’ s s n t lie’ t’o I l ois - smu g m c- l i t  it’ e’ t e’ rms
Ac e- 1 I t  i n s  

* 
hood 

* 
I - m i s ’ , Poor , s msme l  h a d - lii t Is s s s i ads - t h e

I * c e - l I  s , t  m mmd Good e l m - s i  f u c c i t s o n s  l i a c e  l e e s ,  combined ,,js
I ’ oui and Bad a ml egori  c’s , m i i i  r i n s e s ’  condi  t ions a rc- di sc us ’s e-d
in I c- rms t~ I C s _ s t  a! 

* 
I a is ’  a mi d l o o m ’ .



h ’~\ . I  l,,\ NIn I \LA (  F E Y  (s R1,ltNs (A l An l’1~ n -  ii i’s is the- m a c u i - t i m  S b -  i

ui r u t s : s f  1} ,e  range’ j iu~~~i b l e -  w i t  o um s s s s ! u i c t u u g  d s m i - ; n uc , c- i - o  y e ’ -~ c --

tcmt ions arid related rc ’ so u sn en c- a on isi  I ’ s s - - - I  I u’ c v c ’ n s l  s m u g  ra ’h n , u l ’ s l i t  t no ;
of u sC i ous dnmui u amg c- I-i oc’eng n is _  smug. m p n s c . i t t’ i s d i scau ssed an
I e s’rnci uI , m s u  u nsa I n u s i  t mosi t ha or sue ’ 5” - Is a ’r aii m n ; , m I n i l :  i t  h o Is t  Ii

\n irna l U n i t  A msu eaau i ’a’ of l u t e  st va  I ss um s ib e - r s  a ’ is!, u cli I~ s : a s ,
I c u s — -es , amuse ] age-s are- coss ycrt c-d to c mi: . i p 1 ’ rt a - ’ m urat C’ a’ tiilci: a t u i

s l n m s i c l , s s ’d  sm ’ s r c’l cmt ion t o  f e- e d nm s ud fosc s’c i’ aa ourees bu’se’d
ciii t he  - q s i uc ’ c m l e u m t  of ’ cm i~ , m t u i i ’ c cow n ipp roc i: - ii el y 1 ,1)1)0 l I s s ,
I s~~s- w e i g h t )  - In a e s t e - r i s  s ’ c m u s g c  t c - r i ’ m t e s m ’ y , a n n m i m i - s c m ! S u i t  i t

i is toug h I n  asic I l ccmc l  of  c c i t t  Ic’ • vise’ hon -e’ * 
s a t e  i-~~i Ic 

* 
hi va

- , I s cc 1t , I s t e  s w im ic ,- , on t’ s v e -  g s _ s . m t s  a s u s i t , m I le- s v c ’ r , m - at
t he- c c-si c r u  1 h y l c su s e r  r c s t  i v  I s  l~~ s ‘ us t h i s - s e  I usa!’ , s O  I i c c ’  -

i t u c k  ors t lie - u’ c s i u u - C amid t l i e - his glu e -i u’nm t uo m ii tine’ feed l~ s t -

,\m ’t m5nl , i l t I s ’ s i t - h s m s t i i  - ,‘\ site ’ , u ssni’ c o f Iu j s’ :mg c’ or ’ f e e d  s e’qui sd -sn ’ n i t

to usia i ns t s_ sin one an isnu su 1 dims I t for am pc- r n  s , c i  na!’ _
~U d a m - s  -

,- \ Inls r. ,\I :-i .

Rb, IdIIARCI, tGIO _IIL-,Ls l’h\ I IcR n — ‘I he- add i t  j o u m  a c t  us _ mt er teu t I s e  :one’ of

‘s - ut n ur ,ut ion. In!’ i it rcmt i on of f t  ia-c i p it c u t ion and i i i- ,  snot e u nse nt

to the - a cm t e r  table is one fou’muc of usnuturs _ i l r:-~ - s r ,:c- inject ions

of ’ a : m t e ’ r im i to  an c iqs uif c ’ i’ tls s’ o e u  In w- ’ I Is is one’ ho’s-rn ot curt i —
I i e is_ i l icc ls ,m rg c -

i < \ n n I l -~ .\ c u , s s d  
* 

! ml s or ha— , i n s  
* 

e- i I c r- sui t  ii s c m  1 us’ c m m t  s C i i  I 
*

f o r  l i n e -  s t ornu ge -  , re - gu m s ) n on’s , a ms i d eonl, s o ]  s f ’ n- cu t  e m,

RI Ni 100)1K, RI, ’ I A RV I ,Ns  - Ursgni t c- d u ’ s-- - e rv u u i t o n  t e u m n p o n t s ’ ~ - t u s ’ a m gc
c i t  t ’ l s , c n e ! s s , i l e r ,  Svi - te ’ I i us se- - c a l l s - c l  c i i ls t m ’ n s t  s u m s  s’ e~~e s ” s_ os  r ,

KU’UL) i’I I h it  Pi-1~ o f  t Im e !~ 
cc’ m I~ 

t m t  sa t  t hat ci f t 5 ss ’:s s’ s us si ss ’ f _ m s _ c’
st S c u m ; , - - - I t  ii-, ¶ lie same- am ’ s - - , t r- u i - mt I t s i s  511 cm f t  c- c Is -cl Isv ar t  u I ’ m c s a l
d c r ’ - ions ’s 

* 
s tos’ nm gc or s t  lie r us ‘iii, ’s of ussn w u. or  ous the - t s c u m

d i m  s mut use I S

RURA l - - Is _ 1)-tI,S’I IL i’iA Il. R - Il’ m e ’ ru ral dome-st Ic c - s t e - g u n s - inc - hides us ater
use’s lvi’ dairies t m en ne-e’ds 

* 
stock a n m c r  i mug 

* 
sma I I sc ale’ i s’rigat ions -

s t e  - , of i ndu v i d e s a l  h omes , farus um -, or u’ n m u s e l u is , ,mu ud ru ral , u :0 er a
is i l f  a populat  ions - I  le- s~ t li c uui n i lto cu t d:’,ts pe’op lc’ .

hI  I m \ l  
- 

I ’U l ’ lJ I , \ I I u. \  A I I P0PIi I c m l  u 0mm mis _ st c m is c- c- d cm- n is ml - , m s u ,m nd i n,
di y ld ee l  i n to  s - t i m - nm I tam m m ; . and m ’ s uu ’ aI m m o s u f ’ cmnuiu po pus ] mt 5 c- u s -

Rtsu - , s I l i nt  i ’ s ,j : n e la t  son - ,- \ l  I n ’ c - - . icle-ns i ’ s I k’i sig omu t ’ ,m t’imts of

It’ s I I u , m i s  t e s u  mc N-’ - y s e  Id m u m 1 - , ps’uelue t sass wI n~~h ’ , sold  m t

2 ,1) us’ nerd- t n the p m’ s t i  usia m -’e -,s 5’ ’ or of t c i i  ,mc ’ S_ c’s oh’
h o s t -  is - s ths p m ’ ss c l ui ct ious ‘sti l e! ni t  ‘ms ’U 05’ u ui ,t 5 ’~’ s u m t l s u _ - p i e- c us a-

722

. - - - - - - -. - - . - . - . - - . .
— -- — - -

~~~~~~~-



Rus - ,u l N , t s I i i ’ i -  I’ j t u l ,0  is _ si ‘c l  I r us rnm l pup u l c m t  s ums sit c lnin-. i - - s - d
,u- , f , m n s s _ . I i s i ’ t  i n s  i m I t . ’ - ’, se - sid e - nt ’ s of ci rs inc unp or :ste d sett i c -
me ’nts , h n m s i s I c .- t ~ :su s d v i i  lage’s as s d unco rpor ’c i t c d c i t  i c’ s ,
l c o r c u n ,,l c  . v u  I l mge s 

* 
m : , d t c s i s s m s  

* 
5 - s e t s c a t e g o r ies  having

less t hats ’s 2 ~s00 popis 1 s t i cmi

SOI l , - ‘ A s o i l  th iat  c s ,’ s , t a m i s ls so luble s a l t s  in amount.-c t h a t
i u iip cu i r g s_ow’ Is uf p 1 c m  sit s ‘ s i t  t hcut  does not cont nm in a’ x de - ss  c’ S —

c l u , u i s g e - n m i s l c  sod i uni .

S i I i l~ lL\’I - I’ nns g u s ne r ’ s t a I or c 1 c m  a t  I c mii i ise -ra 1 part ic ic’S den te~d from
so u , - t I l m s ’ , ’ i ,m I 

* 
and rock i - i l  c m  5 a 1 s Isv p I’ve c- s ‘-‘c ’s 01’ c - m o —  i on

,m nd t ra hia liac rt c-d h i -  c s , m t e - :’ , w i n d , ice’ , and gr it - i l > A spa- c u a l
k u nd ~f sc’dim e- sst is ge ’suc ’rnutc’ d hi-’ l nnc’eu l ) i t amt ion of ’ solids f rom ,
so l c . n t  on Ii .c’ , * 

ens leisi n s s_ s_ i r l- ossat c , iron uxide’ s - lc xc luded
I rons t ic’ d c - t u i t i o n  is c’ a - g- ’t i t s oui , wood , b a ucte - m ’i , i l arid al g a l
c- i i — s e - i-- * 

ext r , m s s c - o m ,is I u ght ‘ is ’: ight art i hi c i  nil ly —made ’ su l t s t a usces
su c h a u -n t m ’ , msh , ~s l n i s t s c ’ s  

* 
f l s u c ’  ash , d y e s , am id s emi—solids ,

S i l l  M I N I  E m 15( 1 I ,\ i <l51 , I lie- s ,m t c’ cit mcli i ch dry ice i gist of sediment
r s m a ’ s e m -~ a - e s _ b  ion of am stream Un the ’ quant i t y  of se e iu i : ce ’ uu t  , as
ul i e -a ssi  re-cl b - v  dr’ m- ’ us a’ igh t or I - i - - c-olume , that is di schnirged in a
gi \‘ e’ nn 1 5 Sim e ’ .

S c  I l u s d i c - idual nssine ’ s’a l p nm rt id e’ s i n  a s o i l  tha t  range in d i i—
n.e I c- u’ t s um ; t ic- n i pc ’n’ 1 ins it 01 ’ c- i civ (0 .002  m i l l i m e t er s )  to  I f , ,:

l owe - u’ 1 u m s u t  u s t a ra fine sand ~0.05 nu ll ime-te ’rsj - Soil of t i c

s i l t  te ’ ’tu ra l c i cmss is 50 pence-sit on more - silt arid less than ’s
12 pe ‘c e - n t  cl am - ’ .

St il l  IJI nMI l — I l se -  dep th  s _ _ s f  s o i l  un cm t e ’ r i c s l t h c m t  p l z m s i t  r oo ts  can
p s-sun’) m cm )e - re - a ii m Iv to oh’t i i r i  i s , m t s ’ u ’  and ne s trie-s u ts. It is th s ’
d s ’ 1 s t  Is t o m m I ni c e- n t f iat , in t i e s  i cci i on c’he mi ca l  pnopcrt id-s
di 11 5 u - I 1 5 5 5  t he’ s t e  s’ l v i  nmg n u t  c - s i t u ]  to such ’s ins ext emit m s
to 1 r -  c - - n u t  or s e u - u o t i s l y r’ t a m rd t h e -  ro msth  01-’ roots or pen’se--
t u ’ n s tiosu of waler. ‘I he’ d e p t h s  c l n s s s e ’ s are : ( 1 )  v e - s ’y deep ,
more t 1 m m  1)51  s u ich e s  ( 2 )  deep , 40 to  j 0 inches; (3 )  modem -

m l ’  ly deep ,  21) t o  I n) i n c h e s ;  ( 4 )  - t h s n s l l o w , 10 to  20 inches:
and I ~ ) c e - r i -  s ha l low ’ , 0 to  10 u r i s _ I n c ’ s .

SUM ~-t~) i S I t i Rj , - S c s t s - r  di fl u - n t - e l  in t h e’ s o i l , t h e n ’  uppe r Isas ’t of ’
t i m e  .nonie of ’ a mern i t  son from which w’ c m t s ’ m  is d is ch nur ge e l  li> the
t r a u n us pi rat ion s I  p I m s i t s  os ho’ s o i l  t ’ ce m pu n’ at ions .

‘O ORA ( h , h%s_ i t c - i  uu att u r al 1 >’ or curt i l’i c - i nu l l > ’  impounde d in ‘s n n r t , m c c
or unie le’rg round n - -, s,’u ’ c u i m’s -



SI Rh - A~mt - . \ ge’sseu ’ m l Ic-nm ta r a hock’ of flow ’iss-,~ u- nut em - In ha-dno -

logy , t I ne teni su is g a s ; c m s i l  I>’ s_ ipp l led  to t im e’ w . c t e r  f l o w i n g  u s c
c m n u , m t  u m , u l  chanmR’ l ama di st i u c t I rons am canai 1 . Mon a- general 1>’

m ’ s in t hs t c  t e s s _ mis  a t  re- ,mfl i ~nm g ing , i t  is nm j n p l ied  I n , the is at el-
t ’ I  m e S s  : ng in mi n t - a’I s~s I s i n e  I , nait c i  i’ c m  I or art i fi c s a 1

SIRI ;, ’sAt Li I A k ’ ,NLI - lhe ’ remova l of s t , ~ t i u u ’~~1 or sl aiN en cm u sed de u t r i s
f res m: s t  s’ a ’as s enLui: i is : l t re ’ aS  by mec hanica l  im u e’ cm is -

S R I  ‘1)’th l sit ‘ l I n e  d i s c l s , m r g c ’  t I , , u t  s_ sN . n s r ” - is - s a mi as tura l u~ s , uimn e ’ l -

c\ I t f u L a u i u  t a ’  t e s s :  e lu sch as i’gc cams h e  c u j s j m l  i c -c l  to t ise ’  f l ow  of
a causa l , tI ~ wor d s t i ’ a c m m s , t  I O~~ t u u s s a ~s uc ly d e - s c u ’ i l - c ’ s  t he d i ’ s -
a hi m  rge sm ’ s  am s u r f  icc st renusim u _ s l im - -c , ‘ t  rc e c s i i : f luw is am more
g e - i n s  r i  I t c - m m  t l c m i s  runoff ’ , s_ms s t  ic -n i — f low sit s _ m y he- app l i e d  to
d i ,-n m,’ i s ,m rge - mcli ’ ‘t  her or not s t 5 s ci t f c c  I ccl by di y e n - - 5 051 or
ra ’g t c la u t  ion .

5’! RI ‘s_ -I l I bis RI n ;U I. A I lu bs - ‘I he’ art i fOci nil man i pol , u t  ion of t i c  f l o w ’
o f  c m ’ ~ t s ’ea i:s ,

SIIBBASIN - -‘c port ions of a subreg ion ’s on ham s in drained by ci s isig Ic’
st y ’ e cm ns or grou .ip of minor s t m e c m n u ~~.

SUBRInfi l (iN — ‘R ise subdiv i  s ions ’s of a s’ s .:g i oms def ine d cmiong  dra i ms m ge
has  in hound s_m n c-s hon stud >- and nepou’t purpose-s , ‘l’he Colombia -

Nos ’ t  5 am en i fi c Rc’ g ioss ‘ s sub r- s _ i o n ’ s  ,mra-

I . Cl ci On 1-ork - Koo t c- im c i  i - Spo kn sm ie - 7 . ~-l i d Co 1 esnib 1
Lit i n  u i : s I ’ i c m  S - 1 st is es  c o  1 u,uuus l) s c m

i , t  I 5 nsa It . Is ’ m I I , u m ; : c ’  1 t c’
1.  tJ ppc- n Nmcml- ,c 10. L s _ s m i - - t a 1

I . ( c o t  Nil ‘ - n i m l e  11.  I’ s s g c t  Sound
Is , l o w e - i’ 5, n m c m f e ’  12 .  Us’ ego us C l o s e d  R am s iii

SI JPPIJ.b-ti ,bslAI J R R I I A  l I ON I\Iie -~ u n i  , , m t J O f l  s s c m t e - s ’  s n u ; s ; s i  i c - s  as ’e
oh’,) m i n u s - c l  I s ’s,,sus m sumo m ’ s ’ th ’sa si ethic’ scs um’ c’e 

* 
th e’ ‘-‘-o c i s ’ a ’ c ’ furn i h n u s g

l’s l i m i t  u , u l c-0PP 1 v is eos’s’unoss 1a’ dc- c; igisat c- el t he pr irn ai ry s s s _ u u r e n e ’  
*

and t l i t ’  ‘ - s - s u rc es furm s u shi isg the-  ~mde1 i t ional stipp l ie’s t he ’
SUpp I -  - ;;-c ‘ 1 s t n i l  c- In i . s -

l,JF’I ,, \2\It 1)1,01 c ,tn 0 ‘ l I m e ’  1 us d  c o n s i s t  i s i g  of i - unit e - r O il usiis-orked he
Ss , m I ci is ’ s me - ci i i 

~e- o l u m g  t e n  t i i’sue asmd a use - rai l lv nO as hi gher
c’ I t c - cit i os’s l I, im5u  t I m e ’  a I I isv j a i l  p las s is or st s’ e ’ , m u m I  t c’ m m m dc ’ ; 1 , mm u d
, u h ’ t . _ s t t  I f t ’  lum’ , I , s s iel’ , cm l o s s g m i t e - i” or I - s - l u s t - a - i s  hi I l s ,
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~R I) \N i ’Ol ’ LJi Vl i U\ ‘c 1 1  pc r’  on’s I i v i  m ug i n  ( a )  
~~ 

:se ’ c - ’ -n of 2 
* ~ iJ ()

5 uu b ia mh ’  5 I mi s) 5 c_ sn m inom e- 5 ms co r l u o rc u t ccl ni ’s c u t  ic- n - 
* 

I c _src~ss s i u s  
* 

t i 1 1 s m g s -  ~
uric ] ) s s i s i i ’ S  e’ .’e e~~

s I  S u S h i ’ s  m u m  ,\~-uc I s ug l . s u m d , \ a ’w n - ) r l  
* 

S t e 1 l t i ’ s C O i u~~~u ii ~

, mii ~I i f - ,  t I n e ’ Jc ’ u i se l i-  t t  I c e 1  s u n ( ’ : s s u  I m u u m g e - , s c l s e t h e - m  u s u e n o r~c - r - m l n ’ d
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