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ROCK MATERIAL RESOURCES 

OF 

UMAT�LA COUNTY,OREGON 

INTRODUCT ION 

P u r p o s e  

T his report, prepared j ointly for U mati I I  a County and th e U .  S. Forest Service, provides information 
concerning the locations of gravel pits and r ock q uar ries, the q uantity and q uality of mater ial available, 
and the future req ui rement. T he study was financed by the O regon D epartment of G eology and Mineral 
I ndustries, the U .  S. For est Service, and U matilla County. A table l isting the locations of all known rock 
material sites, their ownership, and the available laboratory data for each site is given in Appendix 4 .  

AI I of the sites are indicated on a four-part County map in the pocket. 
U matilla County' s population is expected to expand at a rapi d rate as a result of increased agricul­

tur al and industrial development brought about by the available low-cost water and el ectric power. T he 
availability of land and electric power coupled with a transportation net that includes highway, rails, 
and barge facilities has spawned growth in the heavy and light industries in addition to the agribusiness 
industry. While creating an increasing need for construction aggregate, this growth simultaneously restricts 
the use of existing sources because of zoning and incompatible development encroachments and eliminates 
rock-material deposits by simply building over them. 

T his r eport includes date rel ating the availabl e rock materie l reso urces to future needs of U matilla 
County and the U matill a N ational Forest. With proper planning, a continued supply of this needed resource 
wi I I  be available in a manner most compatible with the environment and long-range l and use plans. 

This study is not concerned with envir onmental or geological haz ards nor engineering-geology type 
problems. For a proper planning base, each of these also will need to be examined and studied in detail . 
However, a section on secondar y and tertiary uses of surface mined land is included. T he authors feel 
that the locating and mapping of rock-material sources is only the first step in wise planning; it should be 
followed by land· use planning and reclamation processes. T he role of the Stat e, County, and operator in 
these pr ocedur es is briefly discussed, and information an where to seek reclamation assistance is given. 

A gl ossary defining the terms used in this report is given in Appendix 1. 

E x t e n t o f  A r e a  

U matill a County {Figure 1) covers 3 , 241 sq uare miles, of which about 1 , 000 is dissected plateau, 
whil e the remaining 2,24 0  is mountainous. Forest lands occupy about 7 17 sq uare miles. T he N ational 
Forest controls 441 sq uare mil es; State For est, 4 2; forest industry, 77; and miscell aneous private, 15 8. 
T he U matil la I ndian Reser vation contains 133 sq uare miles, and the U matilla O rdnance D epot cover s about 
10 sq uare mil es; U. S. Fish and Wildlife, 5 sq uar e  miles; Bureau of Land Management, 15 sq uare miles. 
Pr ivate non-forest land occupies about 2, 233 sq uare miles. 

M e t h o d  o f  S t u d y  

Locations of q uarries and gravel pits and available laboratory test data were obtained from th e 
U matil la N ational Forest, the O regon Highway D epartment, and U matilla County Road D epartment. 



Figure 1 

I ndex map of O regon s h owing l ocation 
of U matil la County. 

Locations of additional rock q uarries and gravel pits were obtained from U. S. G eological Survey topo­
graphic and geologic maps .  

I ns pection was made f rom light aircraf t  and au tomobile to  ver if y the pres ence of these mater ials 
s ites and to detect s ites not previous ly listed. 

I t  s hou ld be noted that the plotted locations of q uarries on U mati I I  a No tiona I For es t maps (se ale I 
inch= 8 miles )  may not agree with t he locat ions s hown on U .  S. G eol ogical Survey 7� minute q uadrangle 
maps (s cale 1 inch= 2, 000 f eet )  bas ed on aerial phot ographs. I n  this repo rt, l ocat ions of q uarries withi n 
the boundaries of t h e  U mati I I a  N ation al Forest correspo nd to the N ational Forest maps rat her than to the 
U .S. G . S. topogr aphic mops. 

Sand and gro vel and q uarry-rock pr oduction r ecords from County, St ate, and Federal agencies, 
principall y the U .  S. Bureau of Mines, were compil ed f or the years 1950 to 1974 t o  determine the pas t 
r ates of cons umption of t hes e mat erials .  The rock materials needed in the f uture were determined by ex­
trapolating t he cons umpt ion trends .  

P r e v i o us W o r k  

There have been a number of topical geologic s tudies in or adjacent to U matill a Count y  beginning 
in the 193 0' s. T he ar ea adj acent to the Columbia River aff ect ed by the "Spo kane f lood" was des cribed 
by Bretz and others (1956 ), Bretz (196 9) and Flint (193 8). O lcott (196 5) dis cussed aggregate resources 
along the Colu mbia River indus trial ar ea. G eologic maps and ground-water s tudies of s pecif ic parts of 
the County were made by Wagner (194 9), Hogens on (196 4), an d Hampt on and Brown (196 4). N ewcomb 
1966, 196 7, 196 9) dis cussed t he st ruct ure and s tr atigr aphy of t he area. 

The geologic map of t he Pendlet on AMS q uadran gle, inclu ded with t his repor t (in pocket) covers 
mos t of t he County. The map was compil ed by G eorge Walker (1973 ) f rom mapping by G reene (196 8), 
Hampt on and Br own (196 4), Hogens on (196 4), N ewcomb (196 5, 196 9), Taubeneck (1957), and Wal ker (1973 ). 

A c k n o wl e d g m e n ts 

The writers wis h to express t heir appreciation f or the help and cooperation of many individuals in 
bot h gover nment al agencies and t he aggregate indus try wh o gave of their time and expertis e. 

Milvoy Su chy, miner als management branch, U .  S. For es t  Service, together with U matil la County 
Commiss ion Chairman For res t Star rett and Commiss ioners Raymond Bevans and Bar baro Lynch,helped f inance 
the s tudy and provided help and inf ormation dur ing the course of the s tudy. The f ollowing persons pr ovided 
dat a and gave f reel y of their time and experience to make the repo rt as compl ete and accurate as poss ible: 
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Bob Haye, Reed Miller , and Rog er Minn ic h, U .  S. For est Servic e; Har ry Lud owise, F ed er al Hig hway 
Adm in istration ; C ar los V an Ell sberg and I van P oin ter, Um atilla C oun ty Road D ep ar tm en t; Fr ed Yar br oug h, 
C larenc e Gr egg,  V er n al Moor e, C ar l  N elson , and Gord on O lc ott of the O r eg on D ep ar tm en t  of Tr an s­
p or tation,  Or eg on Stat e Hig hway D ivision . 

The wr iter s ar e g rateful to those who help ed pr ep ar e  the r ep or t  for p ublic ation .  Susie K ozlik typ ed 
the m an uscr ipt ; Rut hie Pavlat t yp ed the c am er a  c op y; Marg aret Steere and Ain slie Br ic ker ed ited ther e­
p or t; Bar baro Pr iest dr afted t h e  c har ts and p lott ed the m ater ials sites; and Steve Ren oud pr epor ed t h e  m in­
era I resourc e loco I i ty mop s. 

POPULATION AN D IN DUSTRIAL GROWTH 

The d em and f or r oc k  m aterials is c losely related to ec on om ic and pop ulation gr owth. Ec on om ic 
gr owth in Um atilla C oun ty beg an d uring Wor ld War II with the c on str uc tion of the Ordn anc e m ili tar y 
in stallation , Hin kle r ailr oad yard , and the Boardm an bom bing r ang e. Later hydr oelec tric p ower g en er ating 
f oc i  lities c on struc ted at the McN ar y  and J ohn D ay D am s  add ed to and , to a larg e ex ten t, acc eler ated the 
C oun ty's gr owth by p rovid ing !ow-c ost water and elec tr ic p ower. Fr om 1940 to 1950 the p op ulat ion g rowt h 
aver ag ed 4. 8 p erc en t  p er year ; but sin c e  that tim e p op ulation gr owth has aver ag ed about 0.52 p erc en t  p er 
year (Tabl e 1 ) .  Mor e  r ec en tly the exp an sion of ex isting ag ric ul ture and f ood -pr oc essing ind ustr ies and 
n ew d evelopm en ts in therm al en erg y  g en er ation fac ilities pr om ise an emp loym en t and total p op ulation 
incr ease of up to 2 0, 000 p er son s  in the C olum bia Basin c oun ties thr oug h 1985, an incr ease of 37 p erc en t  
(O berm ill er , 1975) (Table 2 ). O f  this 2 0, 000 pop ulation incr ease, over 14, 000 will be absor bed by the 
c ities of Um atilla, Stanf ield , Herm iston,  Ec ho, Pend leton , and Mil ton -Freewater. 

Um atilla C oun ty 
Stan f ield 
Herm iston 
Ec ho 
Pend leton 
M i I ton - F  r eewate r 

Table 1. P op ulation of Um ati II a C oun ty and c ities 

1974 197 0 196 0 1950 

47 , 2 50 44, 923 44, 3 52 41, 7 03 
815 67 9 617 833 

5, 86 5 4, 893 4, 402 3 ,804 
490 47 9 456 457 

14, 010 13 , 197 14, 434 11,774 
4, 26 5 4, 105 4, 110 

( Or eg on Bluebook, 197 5-1976 ) 

Table 2 .  P op ulation pr ojec tion 197 5-2 000 f or Um atilla C oun ty 

197 5 
1980 
1985 
1990 
1995 
2 000 

48, 100 
50, 7 00 
53 , 900 
56 , 2 00 
58,400 
59,7 00 

(P op ulation Bullet in Feb. 1976 , CPRC Series P -2 -2 

1940 

26 , 03 0  
37 0 
803 
2 80 

8, 847 

P or tland State Un iver sit y  C en ter for P op ulation , Researc h and C en sus) 
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ROCK MATERIAL RESOURCES 

Um atil l a  Co unt y has three m ain types o f  roc k  m aterial reso urc es: 1) Col um bia Riv er Basalt, 2) stream 
all uv ium and fluv iog loc ial g rav el s, 3) and a g ro up o f  o ther roc k  types. Their relativ e im po rt anc e, o wner­
ship, and sourc es ore disc ussed here. The c harac teristic s o f  these m aterials are desc ribed in the sec tio n  
"Geo log y  an d E ng ineeri ng P ro perties o f  Mapped U nits. " 

T y p e s  o f  Ro c k  M a t e r i a l s  

Col um bia Riv er Basalt, o thic k series o f  lav a flo ws cov ering mo st o f  Um atilla Co unty ( see accom pan y­
ing g eo log ic m op), co ntain s 73 perc ent o f  the m aterial s sites (Table 3). Mo st o f  these sites represent sm all , 
remo te q uarries pro duc ing roc k  fo r loc al use. Chief exc eptio ns are the sev eral l arg e quarries that pro duc e 
basalt roc k  fo r con struc tio n o f  1-80 (pho to 1). Ho wev er, littl e, if an y, o f  this pro duc tio n will be sold 
comm erc ially. The basalt in the Blue Mo un tain reg io n i s  part ic ularly im po rtant as a reso urc e fo r ro ad 
con struc tio n  by the O regon Hig hway Div isio n ( pho to 2), the Um atil la N ation al Fo rest ( pho to 3), and 
Um atilla Co un ty. Quarry roc k (basalt) will becom e mo re im po rtant for the urban areas in t im e, as n earby 
g rov e I so urc es becom e depleted. 

Stream alluv ium ( pho to 4 )  and fluv iog lac ial g rav el s ( pho to 5), co llec tiv ely cov ering abo ut 17 perc ent 
o f  Um ati I I  a Co unty, represent im po rtant so urc es o f  comm erc ia I lo w-co st co nc rete agg reg ate (Table 3 ), 
Abo ut 23 perc ent o f  the roc k  m aterial sites in the Co un ty ore in these alluv ial and g lacio fl uv ial m aterials, 
and six larg e g rav el pits pro duc ed 68 perc ent o f  the g rav el used in the Co unty. 

O ther roc k  types ov erlie abo ut 25 perc ent o f  the surfoc e area within the Co unt y. Tho se roc k  types 
utiliz ed as m aterials resourc es o re c hiefl y quartz dio rit e, rhyo lite, and wel ded t uff occ urring in patc hes 
in the so uthern part o f  the Co unty. Mo st o f  t he q uarries are sm al l, and the roc k  is used where g rov e I and 

Co lum bia Riv er Basalt ore loc king .  O nly 4 . 4  perc ent o f  the roc k  sourc es l isted in Appen dix 4 ore loc ated 
in these m ino r roc k  t ypes (Table 3). 

Roc k  type 

Co lum bia Riv er Basalt 
Fl uv iog loc io l  g rav el 
Al l uv ium 
O ther 

To tal 

Tabl e 3 ,  Materials so urc es in relatio n to g eo log ic roc k  t ypes 

Perc ent N um ber 
o f  area o f  so urc es 

68. 0 197 
16. 2 41 

0. 8 21 
25.0 1 2  

100. 0 271 

P erc ent 
to to I so urc es 

73 
15 
7. 5 
4 . 4  

99. 9  

Mo st o f  the comm erc ia I agg reg ate pro duc ed in Um ati l lo Co unty comes from the no rthwest po rt, the 
area where ag ric ul ture, industry, and popul atio n are predic ted to expand at an acc el erated rate in t he 
near future. All uv ial g rov el from the Um atilla Riv er from P endleto n eastward to abo ut Million provi des 
mo st o f  the comm erc ial co nc rete agg reg ate used in the P en dleton area ( pho to 6) . The g rov els are portly 
replenished by perio dic floo ds; howev er, as t he dem and fo r roc k  inc reases in the P endleto n  area, the 
Um atilla Riv er g rav el supply m ay no t be suffic ient, an d additio nal roc k  from quarries wil l be n eeded. 
Inso far as po ssibl e, riv er g rav e I sho uld be reserv ed fo r co nc rete agg reg ate, and c rushed and bro ken q uorry 
roc k  sho uld be used fo r base roc k  and em bankm ents. 
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Photo 1. This Indian quarry (No. 171) produced rock n�teri­
als for construction of Highway 1-80. 

Photo 2. Columbia River Basalt from quarries and roadcut 
was used for construction of High�tay 1-80 at Cabbage 
Hill east of Pendleton. 
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Ta bula t io n  o f  Ro c k  Ma t e r ia l So ur c e s  

App en dix 4 ta bula tes lo ca tio n a nd o ther pertinen t in fo rma tio n o n  271 so urces o f  ro ck ma teria ls in 
U ma tilla Co un ty. The list co mprises gra vel pits, ro ck qua rries, an d p ro sp ects fo r which there is la bo ra­
to ry da ta . Info rma tion so urces in clude: U . S. B urea u of Mines; U ma tilla Co unty Roa d  D epa rtmen t; 
O regon Sta te Highwa y D ivision ; O regon D epa rtmen t o f  Geo lo gy a nd Minera l  I ndustries; U .  S. Fo rest 
Service an d USGS 7 ! min ute topo grap hic ma ps. O bserva tion s mo de f ro m  a uto a nd light a ircra ft pro vided 
a dditio na l in fo rma tio n. 

All sites listed a re lo ca ted o n  the ma p o f  U ma tilla Co un ty ( in the pocket) an d numbered con secu­
tively right to left begin ning with the to wn ship a t  the N E  co rn er. Altho ugh a dditiona l sites ma y exist, 
the lo ca tion s sho wn a re con sidered by the con tributin g a gencies a nd the a utho rs to be the mo st signif ican t. 

O wn ers a nd na mes of the listed p rop erties a re given when kno wn .  T he typ e  of ro ck is given fo r the 
bedro ck q ua rries, a nd the geo lo gic fo rma tio ns listed co rrespon d  to the ma pping un its designa ted o n  the 
geo lo gic mop ( in po cket). 

La bo ra to ry test results in dica te the o vera ll q ua lity o f  the ma teria l with rega rd to its p erfo rma n ce in 
co nstructio n. T he Lo s Angeles Ra ttler ( L. A. R.) is a mea sure of resista nce to a bra sion . 

Genera lly goo d-q ua lity ro ck va lues ran ge f ro m  9 to 20 p ercent lo ss to ma ximums o f  30 to 4 5  p ercen t 
fo r subba se an d ba se ro ck. The so dium sulp ha te test (No 2S04 ) given a s  p ercen t lo ss in dica tes the respo nse 
of the ma teria l to wea thering by simula tin g a co ntro lled f reez e  a nd tha w p ro cedure. While ro ck lo ss of 
12 p ercent is t he ma ximum a llo wa ble fo r port la nd cement con crete, mo st va lues of ro ck tested ( a s  sho wn 
in App en dix 4) ran ged bet ween 1 a nd 1 5  percen t. 

T he O regon Air D egra da tio n test is designed to mea sure the q ua ntity a nd q ua lity of ma teria l p ro ­
duced by a ttritio n, simula tin g a ctua l usa ge a s  roadwa y surfa cing ma teria l a n d  bo se ro ck. If 30 percen t 
of the ma teria l p ro duced po sses thro ugh the No. 20 sieve (pa ss No. 20) o r  ha s a setting height (a fter 20 
minutes o f  un disturbed settlement) of grea ter tha n 3 i nches, it is con sidered unsuita ble. 

Co llectively these tests a n d  a dditio na l da ta suggest a rela tive cla ssif ica tio n of the reso urces a s  
goo d, fa ir, o r  poo r. The q uan tity of ma teria l a va ila ble is repo rted a s  sma ll ( 50,000 cu. yd.}, medium 
(50, 000 to 150, 000 cu yd), a nd Io rge ( grea ter tha n  150,000 cu.yd.). 

Co mments con cern ing suita ble uses fo r the ma teria l an d genera l info rma tio n rela ted to p resent sta tus 
o r  a va ila bility a n d  a dditio na l  lo ca tio n  no tes a re in cluded in the fina l  co lumn o f  the ta bula tio n. 

O w n e r s h i p  o f  Ro ck Ma t e r ia l So u r c e s  

Of t he 271 ro ck -ma teria l so urces listed in Appendix 4, the U .  S. Fo rest Service, p rima rily the 
U ma tilla Na tio na l Fo rest, ha s title to 25 p ercent; the Sta te Hishwa y, 10 percent; U ma tilla Co unty, 3 
per cen t; the O rdnan ce D epo t, 2 p ercent; a nd the B urea u of I ndia n Affa irs, 2 p ercen t. The rema in in g 
58 p ercent of the so urces a re o n  p riva te prop erty. Active sites, in cludin g tho se tempo ra rily a ctive a t  the 
time o f  this study, mak e  up 7 0  p ercen t of the to ta l ;  while 17 p ercen t were ina ctive an d 13 p ercent were 
a ba ndon ed. 

ROCK MAT ERIAL REQU IREMENTS 

T h is section of the repo rt discusses p ro duction a nd con sump tio n of ro ck ma teria ls fo r U ma tilla Co unty, 
p er cap ita -use sta tistics, p rojection s fo r the future, a nd the po ssibilities fo r export. 

Co un t y  Req u i r e m e n t s  

Pa rt o f  the ro ck ma teria l in Uma tilla Co unty is used fo r the con struction of new ho mes, streets, 
sewers, churches, busin ess an d municipa l buildin gs, a n d  man y  o ther fa cilities a nd ca n be directly rela ted 
to pop ula tion gro wth. Ano th er portion of the ro ck used in U ma tilla Co unty is rela ted to la rge Federa l an d 
Sta te con struct io n projects bea ring little rela tion to lo ca l pop ula tio n. Sin ce 19 50 the O rego n Highwa y 
D epo rtment ha s been building the 1- 80 f reewa y, which tra verses U ma tilla Co unty ea st-west. D uri ng certa in 

6 



Photo 3. Sma 11 qua rr 1 ( lo. 2 33) in Uma t i 11 a ration a 1 r: or·es t. 
Sloping 1·1alls ar safety feature to pro ect animals and 
vehicles. 

Photo 4. Pendleton Readymix Cor1pary plar 
Umatilla River just eas of Pe11dle on 

7 

loca cd on 
Jo. 146). 
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periods, the con str uction of this ma j or fr eewa y in volved mainl y ear thwork an d pr epar ation of the r oadbed, 
r eq uir in g ver y  little rock fr om ou tside of the highwa y r ight-of- wa y. D ur in g  other per iods, much q uarr y  
r ock (photo 2) -- sometimes seven or eight times the amoun t used locally in the Coun ty in o specif ic year 
(19 67, F igur e  2 )  -- were taken for f i  I I, subbase, base, an d pavin g r ock. Between 195 0  an d 19 75, con­
struction of the McN ar y D am r eq uir ed en or mous amoun ts of gr avel an d r ock. For these r eason s the total 
ann ual gr avel an d r ock pr oduction in U matilla Coun ty has f luctuated en ormously (see Table 4 an d Figur e 2). 

Table 4. Ann ual pr oduction of san d  an d gr ovel an d q uarr y  r ock in U moti !I a Coun ty 

Commer cial N on commercio I 
Year Pr oduction Pr oduction Total 

19 50 152,9 81 2 8, 000 180, 9 81 
51 585, 556 5, 077 59 0, 633 
52 385, 313 0 385, 313 
53 2 89, 865 17, 550 307, 415 
54 341, 010 99, 94 3  44 0, 95 3  
55 2 37, 332 34 3, 222 580, 554 

5 6  112 , 4 88 65 6, 94 1 769 , 429 
57 12 3,9 09 518, 809 642, 718 
58 94, 9 13 9 71, 645 1, 066, 5 58 
59 4 19, 783 542, 542 9 62, 32 5  
60 2 85, 769 64 0, 110 92 5, 879 
61 2 69, 330 22 0, 859 49 0, 189 
62 5 18, 34 5 521, 2 76 1, 039, 621 
63 346, 59 1 69 8, 114 1, 044, 705 
64 309, 699 74, 2 05 383, 9 04 
65 351, 9 01 115,84 8 4 67, 749 
66 255 , 4 65 659 1175 914, 640 
67 4 12, 2 54 2 , 182, 65 0  2 , 594 ,9 04 
68 110, 000 2 58, 249 368, 249 
69 81, 000 2 68, 94 7 349,947 
70 12 6, 752 217, 683 344 , 4 35 
71 2 66, 352 45 714 31 72 3, 783 
72 167, 9 77 2 88, 4 82 45 6,4 59 
73 244,55 7 42 0, 001 664, 5 58 
74 4 84, 9 00 832, 762 1, 317, 662 

An alysis of mater ials used in the Coun ty is complicated by the f act that there or e two separa te 
pr oducts: 1) r ock which is q uarr ied f rom in- place lavas; an d 2 )  gr ovel which is dug fr om alluvial deposits. 

To give o clear er pictur e  of lon g-ter m Coun ty n eeds, pr oduction statistics for both ma terials wer e  combined 
on Table 4. An other complication is that each pr oduct is pr oduced both commer cially f or the pr ivate 
sector an d non commercio l l y  f or Co un ty, State, an d Feder al a gen cies. In addition,  some of the commer cial 
gra vel an d ston e is pr oduced for the n on commer cia l sector .  Figur e 2 gives a visua l  picture of  commer cia l 
vs. n oncommer cial pr oduction .  

P er Ca pi to  R eq uir e m en t s  

I n  or der to deter min e t he n or mal rock con sumption of the Coun ty, the r ock used f or con str uction of 
special pr ojects n ot depen den t  upon the loca l popula tion growth was de- empha sized. 

T able 5 gives the total ann ual per capita use of rock ma ter ia ls in the Coun ty. D urin g  the per iod 
19 60-19 69, per ca pita use aver aged 19. 5  ton s, of which q uarr y r ock accoun ted for 11. 22 ton s an d gr avel 
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Photo 5. Jones-Scott Company produces gravel con•nercially 
at Umatilla from this pit (No. 46} just southeast of the 
city. Fluvioglacial deposits vary from cross-bedded 
sand to gravel. 

Photo 6. CoiTillercial gravel for use at Pendleton is produced 
on the Indian Reservation at Mission (site o. 145}. 
The gravels are replenished by occasional floods 1-1here 
stream gradient is decreased. 
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8.28 tons. The total annual per capita use of commercial rock m ateri al was 7.18 tons and of noncommer­
cial, 12.32 tons. Table 6 expresses t he av erag e annual consumption of rock materials in percentage v alues. 

From 1970 to 1974 the total annual per capita use of rock materials (commercial and noncommercial 
combined) dropped from 19.5 to 16.04 tons, probably as a result of winding down or completion of the 
Iorge State and Federal construction projects (Table 5). 

Table 5. A ver age annual co nsum ptio n of roc k m ateria Is in Um ati II a Co unty 

1950-1959 1960-1969 1970-1974 

Av. Annual Av. Annual Per Capita Per Capita 
Product T on s Per Capito Tons U se Tons U se 

Stone 
C omm ercia l 160,663 3,73 187,545 4.20 121,304 2,63 
Noncommerc ial 212,128 4.93 313,350 7. 02 304,031 6.60 

Total 372,791 8.67 500,895 11.22 425,335 9.23 

Gravel 
Comm erci al 159,453 3.71 132,805 2.98 150,721 3.27 
N o ncomm erc io I 115,660 2.69 236,779 5.30 163, Ill 3.54 

Total 275, 113 6.40 369,584 8.28 313,832 6.81 

Total 
Commercial 320,116 7.44 320,350 7. 18 272,025 5.90 
No ncomm erc ia I 3271788 7.62 550,129 12.32 467,142 10.14 

Tot al 647,904 15.06 870,479 19. 50 739,168 16. 04 

Average Population 43,027 44,637 46,089 

Table 6. Percent overage annual consumption of rock materials in Umatilla County 

1950-1959 1960-1969 1970-1974 
Percent Percent Percent P erc en t Percent Percent 

Product of Total of Product of Total of Product of Total of Product 

Stone 57.5 100. 0 57.5 100. 0 57.5 100.0 
Commercia l 24.8 43.1 21.5 37. 4 16.4 28.5 
Noncomm erci a I 32.7 56.9 36.0 62.6 41.1 71. 5 

Sand & Grov e I 42.5 100.0 42.5 100.0 42.5 100. 0 
Comm erc ial 24. 6 58.0 15,3 36. 0 20.4 48.0 
Noncommercia I 17.9 42.0 27. 2 64. 0  22. 1 52.0 

Total com'l 49. 8 36. 8 36.8 
To tal no ncom' I 50. 2 63.2 63.2 
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Figure 2. Commercial and noncommercial quarry rock and sand 
and gravel production in Umatilla County. 
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Figure 3. Projected annual rock material production 
in Umatilla County, based on 11 tons per capita 
annually. 
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F ro m  the fo rego i n g  info rmation an d the detai l sho wn i n  Table 5, i t  app ears that the State and F ederal 
co nstruc tio n  p rojec ts do minated the roc k-materi als in dustry fro m the early 19 50's to the p resent. I t  i s  
lo gic al, therefo re, to assume that i n  the f uture, co mmerci al p ro duc tion wi ll co nti nue o t  the p resen t rate, 
whereas nonco mmerci al p ro duc tion wi ll be reduc ed by at least 50 p erc en t. U si ng the fi gures f ro m  Table 5 
fo r the p erio d  197 0-1974 , 5. 9 ton s  p er c api ta an nual co mmerci al con sump tion p lus 5. 07 (half of 10. 14 ) 
to ns p er c api ta an nual nonco mmerci al co nsump tion gi ves abo ut 11. 0 to ns of aggregate used p er p erso n 
p er year, a fi gure whic h co rrespo nds wi th that of Jo sep hi ne Co unty at 11. 3 tans p er c api ta p er year 
(Sc hl ic ker and o thers, 197 5) and that of J ac kson Co unty at 10. 2 to ns p er c api ta p er year (fo r gro vel o nly) 
(Sc hlic ker and D eaco n, 197 0). Fi gure 3 gi ves a grap hic pic ture of p ro jec ted an nual roc k  materi al p ro duc ­
tion to the year 2000. At the ro te of 11 to ns p er c api ta, the Co unty sho uld con sume a to tal of 15 mi llio n 
to ns of roc k  materi als between 197 5 an d 2000 (Fi gure 4) if the p rojec ted pop ulatio n  as sho wn i n  Table 2 
is reac hed. The assumed 11-to n p er c api ta fi gure i s  reaso nable o r  sf i ghtly con ser vati ve bec ause the p er 
c api ta use of aggregate i s  gr eater fo r a gro wi ng pop ulati o n  than fo r o ne that i s  stable. 

The c umulati ve eff ec t of roc k  materi als pro duc tio n i s  sho wn o n  Table 7 ,  co lumn 1. 

E xp o r t  P o t en ti a l  

In addi tion to f ulfi lli ng the n eed fo r roc k  i n  U mati lla Co unty, sand an d gro vel may be expo rted in 
Io rge amo unts to co mmuni ti es do wn ri ver f ro m  Umati lla. The Po rtland-Vanco uver metropo li tan area ho s 
o sc arc i ty of f uture reserves. Mo st of the areas co ntainin g gro vel and sto ne i n  the Po rtland area ho ve 
been bui lt o ver, and i t  i s  beco mi ng i nc reasi ngly diffic ult to get zon e c hanges whic h wo uld allo w the 
develop ment of o utlyi ng si tes. Therefo re, as the p resent gro vel so urc es in the Po rtland area o re min ed 
o ut, a greater amo un t wi ll ho ve to be i mpo rted. 

Bec ause of the avai labi li ty of gro vel adjac ent to the Col umbi a Ri ver i n  U mati lla Co unty, to gether 
wi th econo mic al barge transpo rtati o n  to Po rtland, up to 5 mi llion to ns p er year co uld conc ei vably be 
expo rted an nually, as sho wn on Table 7 ,  co lumn 2 an d by F i gure 4. By the year 2000 abo ut 120 mi llio n 
to ns co uld ho ve been expo rted, 7 . 7  ti mes mo re than the 15 mi llio n to ns whic h wi ll be used loc ally. The 
co mbi nati o n  of expo rt an d loc al usage of roc k  co uld to tal as muc h  as 13 6 mi lli o n  ton s  by the year 2000 
(Fi gure 4). 

GEO LOGY AN D ENGINEERING PROPERTIES OF MAPPED U N ITS 

G eo lo gi c S u m m a r y  

Geolo gic uni ts i n  U mati lla Co unty range i n  age f ro m  l ate P aleozoic to P lei stoc ene (see geo lo gic 
mop i n  poc ket). The o lder (P al eozoic on d Mesozoic ) undiff erenti ated metasedi mentary, metavo lc anic ,  
and in trusi ve roc ks o re exposed i n  the so utheast and so uth-c entral po rts of the Co unty. P re-Terti ary fo ld 
trends o re no rtheast do minated by the Blue Mo untain anticl i n e. F aulti ng in the so uth and so utheast po rts 
of the Co un ty i s  no rthwesterl y; ho wever, muc h of the Mesozoic -cenozo ic struc ture i s  co vered by extensi ve 
Mioc ene Co lumbi a Ri ver Basalt f lo ws. Sedi men tary roc ks, on desi tic f lo ws, tuffs, an d tuff ac eo us sedi ment­
ary rock s  of Eoc en e  to PI ioc en e  age o re of mi no r  occ urrenc e. 

Quaternary depo si ts con si st of alluvi um depo si ted by exi stin g streams and o lder f luvio glocio l materi al 
i n  the Co lumbi a Ri ver drai nage system i n  the no rthwest co rner of the Co un ty. 

Pr e -T e r ti a r y  Roc k s  (Mz -P z u ) ,  ( KJ i )  

The o ldest bedrock uni ts of Umati lla Co unty o re un differen ti ated metasedi men tary- metavo lc anic , 
metamo rp hic ,  an d i gneo us roc ks (Mz-Pz u) of Permi an to Tri assic age an d i ntrusi ve roc ks (KJ i ) of Late 
J urassic o r  Cretac eo us age. 

Bo th gro up s o re expo sed i n  two areas wi thin the Co unty. The largest area lies alo ng the co re of o n  
ero ded an tic lin e i n  a di scon ti nuo us no rtheast- tr endi ng bon d  appro xi mately 3 0  mi les lo ng whic h po sses 
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Year 

1975 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

2000 

Table 7. Projected cumulative tons of grovel used by Umatilla County 
and including export beginning in 1980 

Cumulative tons of 
grave I used by County 

0 
5481099 

1,0861065 
116141165 
211471199 
217411500 
3,400,000 
4,0001000 
4,500,000 
5,100,000 
5,5911000 
6, 1001000 
6,600,000 
7,300,000 
7,9001000 
8,6181750 
9,1001000 
9,600,000 

10,200,000 
10,900,000 
11,770,250 
12,100,000 
12,900,000 
13,400,000 
13,900,000 
15,018,000 

Cumulative tons of 
gravel used by County 

including export* 

71741,500 
13,400,000 
19,000,000 
24,500,000 
30,100,000 
35,591,000 
41,1001000 
46,600,000 
52,300,000 
57,4001000 
63,618,750 
69,100,000 
74,600,000 
80,2001000 
85,900,000 
91,770,250 
97,100,000 

102,900,000 
108,400,000 
113,900,000 
120,018,000 

* Assuming 5 million tons exported annually by the year 1980 
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Figure 4. Cumulative consumption projections for rock material produced in 
Umatilla County: A. Used within County at 11 tons per capita annually 
beginning in 1975. B. Includes 5 million tons exported annually be­
ginning in 1980. 
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Photo 7. Granite quarry (No. 218) near Battle Mountain. 
The granite has disintegrated to individual grains. 

Photo 8. Columbia River Basalt exposed in roadcut on High­
way I-80 at Cabbage Hill. Note the fine columnar· joint 
pattern. This rock makes excellent crushed aggregate 
for base course and surfacing. 
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through B attle Mountain. The smaller outcrop area is in southeastern U matilla County. 
Argil lite, chert, limestone, greenstone, phyllite, schists (P ermian and T riassic), an d coarsely 

cr ystalline intrusive gabbros, metagabbros, and ser pentin iz ed peridotites (Triassic) characteriz e the older, 
un dif ferentiated series (Mz-Pz u). 

On ly one q uarry has been located in o q uartz dior ite intrusive within the metavolcanic-metasedi­
mentary (Mz -Pz u) rocks and it has been abandon ed. 

J urassic or Cretaceous quartz diorite and granodiorites ( KJ i) associated with bathol iths an d adjacent 
plutonic bodies in trude the older metavolcanic and metasedimentary rocks. These rocks are relatively 
un important as sources of aggregate. Three quarries in intrusive rocks ( KJ i) were used by the Forest S ervice. 
However, test results show that abrasion losses range from 39 to 59 percen t and sodium sul fate test losses 
vary from 17 to 25 percent. B oth tes ts in di cate a qual ity marginal ly acceptabl e for base rock and un­
acceptable for crushed aggregate surfacing according to U . S .  D .A. F orest S ervice specifications. 

The older coarsely crystal lin e intrusives and metamorphics ore more commonly deeply weathered 
an d have widely spaced joint patterns. B l ocks produced in blasting are frequently too Io rge for the crusher 
and must be set aside, thereby makin g the cost of crushed rock production excessive. General ly the side­
hill gouge type of minin g started in granite will leave o steep and high q uarry f ace because of the origin al 
steep terrain an d the n ormal shape of the rock body usuall y associated with large granitic intrusives. 
Granitic rocks which have been partly disintegrated to i n dividual mineral grains an d partly altered to clay 
con be used f or construction of dry-weather roads ( photo 7). 

S e d i m en t a r y  R o c k s  a n d  F l o w s  ( E o c e n e  an d O l i g o c e n e) ( T sf ,  T s s, Tf ) 

Lower Tertiary contin ental sedimentary rocks an d andesitic flows (T sf )  are exposed along the f lanks 
of the P aleoz oic and Mesoz oic un its of the eroded n ortheast-trending an ticlin e. The sedimentary unit 
(Tss) con sists of quartzose an d feldspathic sandston e, micaceous and coal-bearin g carbon aceous siltstone 
an d shale. 

N o  quarries or gro vel pits have been developed in these un its .  Although some of the r ock would 
make fi II material , the abun dance of adjacent higher q uality rock f or aggregate and embankment material 
precludes consideration of these rocks f or most construction purposes. 

T u ff s, T uf f a c e o u s  S e d i m e n t a r y  R o c k s, a n d  M i n o r  Fl o w s  ( T t s )  ( T o ) 

Thin-bedded white to grayish- yellow tuff , lo pilli tuff, welded ash- flow tuff, and f ine- grained ashy 
sedimentary rocks domin ate the O ligocene and Miocene unit (Tts). Locall y porphyritic rhyolite or rhyo­
dacite an d andesite f lows (To ) are characteristic. 

P roducts f rom quarries in rhyolite an d welded tuf fs (Tts) ho ve been used with satisfactory results. 
Tests indicate that the rock is generally soun d. Adversel y, the lavas an d welded tuff s normally are thin 
bedded an d crudely inter layered with ash and breccia. N ormally on l y  small q uantities of material con be 
extracted, and excavation s must be shallow to prevent mixing with the less competent tuff s an d volcanic 
ash. With the exception of the small areas underl ain by pre-T ertiary rocks and Tertiary tuff s, there should 
be no shortage of quarry rock in the moun tainous areas within the Coun ty in the f oreseeable f uture. 

C o l u m b i a  R i v e r  G r o u p  ( T c r )  

The Columbia River Group consists of in dividual basaltic lava f lows ranging from 10 to 100 f eet 
thick. They usually display column ar j ointing ond may be in terbedded locally with tuff aceous sediment 
or rarely with conglomerate. P hoto 8 shows a flow of Columbia River B asalt expo sed in a roo dcut on 
Highway 1- 80 east of P en dleton. Total thickness of the f ormation in places may exceed 5, 000 f eet. 
Alon g the flan ks of antic I in es and adjacent to older r ocks, the Columbia River lavas thin and pinch out. 

T he Columbia River B asalt covers more than 68 percent of the County. P lateau area near U kiah 
underlain by Columbia River B asalt exhibits a typical stone pattern, as shown on photo 9. I n  the northwest 
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Photo 9. Rock patterns on surface indicate very thin soil 
cover over basalt bedrock. Good rock quarries can be 
located where access and topography are favorable for a 
crushing plant. 

Photo 10. Platy basalt quarried by U.S. Forest Service 
(No.22 3 ) in sec. 36, T. 45 S., R. 33 l/2 E. Pit-run 
rock (uncrushed) is suitable for base rock. A small 
crusher is adequate to produce crushed rock from this 
material. 
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part of the County, where the basalt is overlain by thick fanglomerate, loess and fluvioglociol deposits, 
it is genera fly exposed in stream canyons. 

N ot only is the Columbia River Group the most widespread unit in the County, but it also produces 
the best quarry rock. A minimum of 19 5 quarries or 73 percent of all rock sources in the County ore 
located in this unit. 

The rock is finely crystalline, dense, usually unweathered, and may have a close joint or fracture 
pattern which causes the rock to break in sizes suitable for crushing (photo 10}. Weathered vesicular lava, 
flow breccia, and soft interbedded sedimentary material need not be used because high-quality rock can 
usually be found nearby. 

S e d i m e n t a r y  R o c k s  (P l i o c e n e} (Ts} 

Sedimentary rocks of P liocene age overlie the north-dipping Columbia River Basalt Group in three 
areas. Two areas, of about 10 square miles each, ore located about 8 miles south of Hinkle; and the 
other area, of about 5 0  square miles, is centered on McKay Creek. 

This unit is a fanglomerate composed of silty basalt grovel eroded from the higher elevations and 
deposited at the footslopes. The grovels ore crudely cross bedded, indicating torrential deposition 
(Hogenson, 19 64}. The grovels ore tightly packed with silt and clay particles and cemented with calcite, 
They contain I orge siltstone and sandstone lenses. The particle sizes in the McKoy Creek area range from 
well-rounded grit near P endleton to 3 -inch pebbles at P ilot Rock (Hogenson, 19 64}. The maximum thick­
ness, according to Hogenson, is about 100 feet. 

This unit is not satisfactory for concrete aggregate because of the carbonate cementation and the 
abundant silt and clay, but it con be used for embankment. 

Grovel pit excavations in younger overlying grovel deposits may encounter these calcite-cemented 
gravels at depth. The authors located only one site within this unit, and this was abandoned. 

Gla c i a l  L a k e  S e d i m e n t s  (Q g l s} 

Lacustrine deposits of a late glacial stage crop out in a semicircular pattern in the northwest port 
of the County. They overlie either the fanglomerate or Columbia River Basalt between 750 feet and 1,150 
feet elevation (Hogenson, 19 64}. 

The deposits are composed of silt and sand with local lenses of small grovel and o few scattered ice­
rafted boulders weighing up to several tons. The thickness of the unit varies but is generally less than 
80 feet. 

This unit contains excessive silt and is unsuitable for concrete aggregate, but may hove same value 
as embankment material. 

F l u v i o g l a c i a l  D e p o s i t s  (Q f g} 

This unit is present in the 10- to 12-mile wide "scabland" strip between the Glacial Lake Sediments 
(Qgls} and the Columbia River, generally below the 750-foot contour line (Hogenson, 19 64}. I t  extends 
northeast and southwest of Stanfield into Morrow County. 

The deposits consist of clean sand and fine grovel with o few Iorge boulders and local silt lenses 
{see photos 11 and 12}. The outwash is crudely stratified with torrential cross-bedding. The thickness 
of the unit is variable up to 200 feet. I t  overlies the Columbia River Basalt in most instances but locally 
rests on older grovel mopped as Ts. 

The gravel and sand genefally make good aggregate. To produce a graded product, screening and 
remixing will be required because of the abundance of sand-sized particles. 

A total of 41 grovel pits hove been located in this unit, including most of the commercial rock 
sources. Agriculture, industry, housing, and rock production ore all competing for the areas mapped as 
Qfg. Careful planning and implementation will be necessary to make the best use of this land. Some 
acreage should be set aside for the gravel industry, with appropriate reclamation plans for later use. Areas 
not well suited for extraction of rock materials should be zoned for other uses such as agriculture, industry, 
and housing. 
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Photo 11. Lens o f  torrential, cross-bedded fluvioglacial 
sand overlain by crudely stratified gravel in Jones­
Scott pit (No. 46) at Umatilla. 

Photo 12. Close-up view o f  fluvioglacial gravel at Umatilla 
(N� 48). The gravel is composed of rounded to subangu­
lar stones ranging in size from sand to cobbles and com­
posed of dense to vesicular basalt. Selective excava­
tion is used to produce the desired gravel gradation. 
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Al lu vi a l  D e po s i t s  { Q o l )  

Alluvi al d epo sit s refer to Q uaternary alluvi um (Qo l) fo und in the chan nels and flo od plains o f  present­
d ay st ream s. Q uaternary alluvi um con tai ning gro vel in suffi ci ent qu an ti ty to be uti liz ed comm erci all y 
o ccurs on ly i n  certai n geo lo gi c sett ings. T he upper reaches o f  the stream m ust flo w thro ugh on area und er­
loin  by hard but join ted ro ck. St eep n arro w can yon s allo w the erod ed ro ck to reach t he st ream i n  Io rge 
vo lum es, whi le a mod erat e  to steep stream gradi en t  will t ran spo rt a Io rge bed lo ad o f  co arse gro vel. Where 
the str eam enter s a brood vo l ley, its velo ci ty d ecr eases abr upt ly and the coa rse m aterial i s  d epo si ted . As 
the stream mi grates wi thin i ts flood plain, it leaves d eposits o f  cro ss- bedd ed gro vel and sand.  

Wi nt er flood s in cr ease the  capa ci ty o f  the str eam to cor ry large gravel. As a r esult, gro vel sco ur ed 
from t he chan nel and erod ed from t he banks o f  the str eam is mov ed do wnstream and d epo sit ed where the 
curren t i s  less, as, fo r exam ple, in  the Mi ssion area east o f  P end leton {pho to 6). I n  su ch areas, gro vels 
t end to be repleni shed where t hey were previo usly ext racted un less the chann el i s  modi fied so t hat st ream 
v elo ci ti es ar e i n creased { pho to 13) .  Where chann el mod i fi catio ns in crease t he st ream gradi ent ,  t he st ream 
wi ll tend to erod e and tran sport gravel rather than d epo sit it . [For addi tio nal in fo rm atio n on the d ynami cs 
o f  st ream flo w and chann el m an agem en t, see Bo wm an ( 1975 ). ] 

Twenty si tes o f  alluvi al gro vels o re bei ng us ed in the Covnt y. T he mo st im po rt ant o re alon g t he 
Um ati lla Ri ver east o f  P end leto n, m ai nly o n  the I ndi an Reserv ation west o f  Missio n. S everal comm er ci al 
gro vel prod ucers ho ve m ad e  ar rangem ent s wi th the B ureau o f  Indi an Affair s to ext ract gro ve I .  

Althou gh t he Mission area gro vels o re not replen ished com pl etel y each year, o ccasion al flood s brin g 
suffi ci ent qvontiti es for periodi c  cro ppin g o f  gro vel bars, provid ed that a m eand eri ng channel and lo w 
gradi ent o re m ai ntain ed so t hat the gro vel i s  d epo si ted rat her than swept do wnstream .  

RECLAMATION OF MIN E D  LAN D 

P l a nn i n g for S e co n d a r y  a nd T er t i a r y  U s e s  

When t he planner o r  t he land -u se d eci sio n  m aker t ri es to o ccomodot e surface mi nin g to a com pre­
hensi ve lo nd-v se pl an, he has con fli ct s wit h  o ther o bjecti ves o f  the pl an. I f  the min eral r eso urce i s  in a 
resid en ti al area, t he plann er m v st prot ect the area from noi se, d ust , vi bration , traffi c, and unsi ght lin ess 
o f  pit s and quarri es. At t he som e  tim e, he m ust ensure t hat t he min er al reso ur ce con be m i n ed i n  o rd er to 
supply t he area wi th lo w-co st con st ruction m ater ie ls. Because t ran spo rt ation i s  a m ajo r co st foeto r, t he 
surface min e n eed s to be near the m arket, even t hou gh i t  li es in or n ear t he resid enti al area. The two 
ext rem e an swers to the co nfli ct o re: 1) pro hibit mi ni ng o r  2) exem pt mi nin g from regu latio ns. 

The S tat e  1971 Legi slative Assem bly provid ed a com promi se by passin g a m i n ed- land reclam ation 
lo w havi ng two purpo ses: 

( 1 )  To pro vid e  t hat t he usefuln ess, prod ucti vi t y, and sceni c values o f  al l l and s and water res ources 
affect ed by sv rfo ce minin g o peration s wi thi n t hi s  state shall recei ve t he great est pract i cal 

d egree o f  pro tection and reclam ation n ecessary fo r thei r i ntend ed sv bsequ ent use. 
(2) To pro vid e  fo r coo per ation between pri vate and go venm ento l  enti ties i n  car rying o ut t he pu rpo ses 

o f  t he Mi ned Land Reclam ation Lo w. 
J udi ciou s planni ng con resu lt in  wise land use and con servation o f  ov r mi neral reso urces. The di verse 

u se o f  land for o gricv lt ure, recr eation , resid enti al and comm ercial-indu stri al d evelo pm ent , and mi nin g 
con be i ntegrat ed wi th for esi ght and d eterm in atio n  to serve everyon e' s pv rpo se. P hoto 14 i llustr ates t he 
effects o f  poo r  pl anni ng and lo ck o f  con tro l .  Here, t he si te was min ed to the pro perty lin es l eavi ng a 
h az ardo us verti cal hi gh wal l t hat po ses a d anger to adjacent u se o f  the land fo r o gri cv ltu re. Sin ce the 
to psoi l was no t saved fo r reclaim in g  t he land for agri cultu ral use, an un si ghtl y pit rem ai ns to do wngrad e  
t he qu al i t y o f  the rv ro l land scape. The t rend fo r t he future sho uld be for go vernm ent al agen ci es ot vo riov s 
l evels to pre- plan seqv entio l land use in coo peratio n wi th the mi nin g o perato r, whet her t he o perato r i s  a 
gov ernm ent al agency o r  a pri vat e  party. 

The O regon D epo rtm ent o f  Geo lo gy end Mi ner al Ind ustri es has been charged by lo w to co rr y o ut t he 
purpo ses o f  the Mi ned Land Reclam ation Lo w. To di scharge the dvt y v nd er that l o w, a Di vi sio n o f  Mined 
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Photo 1 3 .  Cou n ty-owned Hurst p i t  ( N o .  13)  a t  Mi l ton-Freewater 
i n  l eft foreground of photo . Rea dymi x  Sand and Gravel 
Co . p i t  ( N o .  1 2 )  a t  top center of photo . The stream has 
been channe l ed ,  preven t i ng normal accumu l a t i on of gravel . 

Photo 14. Jel l um quarry ( No .  1 5 1 )  i n  Col umb i a  Ri ver Basa l t  
j ust southeast o f  Pend l e ton A i rport . Steep q u a rry faces 
adjacent to property l i nes w i l l  ma ke rec l ama t i on d i f f i c u l t .  
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Land Rec l am ation was est abl ished in Al bany, O reg on. T he add ress is D epartm ent of Geol og y and Mineral 
I nd ustries, Mined Land Rec l am ation D ivision, P. 0. Bo x  102 8, Al bany, Or eg on 97321. Al thoug h  not 
d irec tl y c harg ed by State l aw, Um atil l a  Count y, t hroug h its zoning l aws, also is invol ved with c arrying 
out t he purposes of the Mined Land Rec l am at ion Low. Within t heir respect ive rol es bot h ag enc ies have 
t he rig ht to m od ify or vet o a rec l am ation pl an subm itted by a mi ning operator {an operator c on be a privat e  
party, a c orporat ion en tity, or a c it y, c ount y, State, or Fed eral ag enc y that operat es a stone q uarry or a 
g ravel pit). The t wo rol es are c om pl em en tary: t he D epartm ent has a I org e rang e of expertise in m ining 
g eol og y, m ining tec hniq ues, and rec l am ation proc esses; the County has t he knowl edg e  of the l oc al need s. 

The D eportm ent' s rol e should incl ud e  acq uaint ing pl anning bod ies with the id eo of preserving 
m ineral land s. The need for pres erving ot her nat ural res ourc es, suc h as farml and ,  is rec og niz ed by the 
prog ressive pl ann ers, but the id eo of preserving m ineral l and is rel ativel y n ew. The l and should be zoned 
for open- spac e us es whic h  would al l ow it to be m aintained as rec reat ion or wildl ife preserves or used for 
ot her purposes suc h  as form ing , t im ber, or g razing until t he need for the und erl ying m ineral s bec om es 
m ore pressing . U rban expansion c an kil l m ine ral resourc es or odd to the operation c osts. T he U .  S. Bureau 
of Mines report d isc usses t he effect of urbani zation on m ineral agg reg ate {Bishko and other s, 1969; F renc h 
and others, 1 970) . 

Rec l aim ed use should be a m ajor c onsid eration in z oning resourc e ar eas. For exam pl e, a g rovel 
r esourc e area c ould be kept for open-spac e use, suc h as form ing ,  and urban d evel opm ent al l owed to en­
c irc l e  it . After t he reso urc e has been mi ned, a sec ond ary use m ig ht be for s ani tar y  l and fil l ,  and a 
t ertiary use m ig ht be for r esid ent ial d evel opm ent or for a c omm unit y par k. The Coun ty Pl anning D eport­
m ent m ust set g uid el ines whic h tak e into acc ount these sec ond ar y and t ertiary uses. T he g uid eline pl ans 
should be firm enoug h t o  ensu re that on area reserved for r oc k-m at erial extrac tion c ould be m ined when 
the need arises even t houg h surround ed by urban d evel opm ent. 

The operator' s rol e should not be as ad versary to t he two ag enc ies. T he operator has as m uc h  st ake 
in c arrying out the purpo ses of the Rec l am at ion Low as any ag enc y. Rec l am ation is not s om et hing add ed 
to a m ining o perat ion to inc rease the operat or' s c ost but rat her a proc ess t hat al l ows the operator to m ax­
im ize his total profits t hroug h opt im al util iz at ion of the m ined- out l and . 

R ec l am a t i o n  P r oc ed u r e s  

The D ivision of Mined L and Rec l am ation proc ed ures were d esig ned t o  al l ow as m uc h  input into the 
rec lam ation pl an as possibl e, to m inim iz e c onfl ic t with other l and uses, and to ensure t hat the pl anned 
rec lam ation is pe rform ed .  O nl y  a l ist of the pr oc ed ural st eps is g iven bel ow; the D ivision offic e c on 
suppl y m ore d etail ed inform at ion. T he steps ore, bri efl y, as fol l ows: 

{1 ) A pot ential m ining operator fil es with the D ivision an appl ic at ion and a rec l am at ion pl an {a 
c opy of the appl ic ation is reprod uc ed as Append ix 2 ). 

{2 ) T he appl ic at ion and pl an are c opied and subm it ted for review t o  el even {11 ) State ag enc ies and 
t o  Um atil l a  County. I f  the operat ion is to be on F ed eral l and, it al so wil l be s ent to the 
part ic ul ar Fed eral l and m anag er. The Count y pl anners hove the oppo rtunity and d uty to pro­
vid e  input to an operat or rec l am ation pl an d uring t he review c yc l e. 

{3) D ivision sp'eci al ist s c ol l ect  and eval uat e review c omm ents. 
(4 ) An on- site inspec tion is arrang ed with t he operator and a D ivision spec ial ist. I f  t he review of 

the rec l am ation pl an has d rown som e strong c on fl ic t  or c onc erns, the reviewi ng ag enc ies m ay 
be req uested to m eet on-sit e to resol ve the c onfl ic ts. 

(5 ) T he on- site in spec tion d et erm ines if the rec l am at ion pl an is feasibl e, resol ves the c onfl ict s, 
a nd d et erm ines the am ount of bond the operat or shall post . 

(6) T he operat or acc ept s t he m od ified rec lam at ion pl an and post s  the bond.  
(7) The D eportm ent issues on  operating perm it. T he permit m ay or m ay n ot have c ond itions attac hed 

t o  it . 
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R ec l am at io n  A s si st a n c e  

Um ati lla Co unt y planners and zo ni ng d eci sio n  m akers pro bably do not h ave a t ax base which wo uld 
al lo w  t h em to hi re all th e experti se n eed ed fo r m aki ng rat iona l d ec isio ns co nce rni ng th e acc ept abi lit y  
and/o r  feasi bi lit y o f  a particu lar reclam at io n plan o r  th e i nt egrat in g of surf ace mi ni n g  withi n a com pre­
h ensi ve land -use plan . Th e O rego n D epartm ent of G eo lo gy and Mineral Ind ust ri es, whi ch regulat es 
surf ac e mi ni ng, co n be used as a consult ant .  A co py of th e D epo rtm ent Recl am atio n Di vi sion' s reclam a­
tio n  plan guid eli ne i s  i nc lud ed as A ppendi x 3 .  Thi s guid eli ne was pr epa red as a ch ec kli st for th e Di vi ­
sio n  speci ali st s and i s  to be used b y  th e  o perato r i n  pr epa ri ng a st and ard rec lam atio n plan. Th e q uestio ns 
asked reveal wh at th e D i vi si o n  look s for i n  a reclam atio n  p lan. 

Mo net ary assi st anc e h as been pro vid ed to rec loim surf ac e mi nes for recreatio n und er th e U .  S. 
D epartm ent of th e Int erio r, Bu reau of O utdoo r Rec reation, P ro gram o f  Rec lam atio n fo r Recreatio n. Th e 
Bu reau' s repo rt , "So urc es of A ssi st anc e  i n  Rec laimi ng Surf ace Mi ned Land s fo r O utdoo r Rec reatio n, "  li st s  
so urces of assi st anc e  fo r all t ypes o f  rec reatio n (U. S. D epartm ent of Int erio r, 1974). 

Th e N atio nal Sand and G ro vel A ssoci atio n h as publish ed o n  out st andi ng seri es of repo rt s  (Bauer, 
1965, 1970; Baxt er, 1 969; J ensen, 1 967; John so n, 1 966; N . S. G .  A . ,  1960; and Sh elli e and Ro gi er, 1964) 
on all ph ases of reclaimin g sand and gravel and roc k  q uarri es. Th e Rec lam atio n  Di vi sio n h as a set o n  loo n, 
which anyo ne c an st ud y at t h e  Di vi sio n' s  Al bany o ffi ce. A ny Um ati lla Co unt y aggregat e prod uc er belon g­
i ng to t h e  Or ego n  Co nc ret e A ggregat e P rod uc ers A sso ci atio n, I nc . ,  mi ght be wi lli ng to l end a set . 

A m ajo r way th at Um ati lla Cou nt y  co uld h el p  t h e  pl anni ng proc ess i nvol vi ng surf ace mi nin g wo uld 
be to est abli sh a rec lam atio n li brary. A m ajo r value of t h e  li brary' s avai labi l i t y at t h e  Co unt y l evel 
wo uld be th at th e o perato r, th e plann er, and th e publi c co uld st ud y wh at h as been and wh at co uld be done 
to affo rd seco nd ary and t erti ary uses of mi ned -o ut areas. A parti al l i st of wh at m i ned-o ut areas co uld be 
us ed fo r i ncl ud es: resid enti al, both si ngle f ami ly and hi gh -ri se; o pen spac e, such as regio nal parks, go lf 

co urses, and cou nt ry clubs; wat er im po undm ent s, such  as m unici pal wat er reservoi r, wat er so urces fo r fi re 
prot ection (photo 15), wat er- based park, o r  s ewage lagoo ns; comm erci al-ind ust ri al sit es; sanit ar y o r  d emo­
lition fi lls; o r  agricultu re, such as t ruck fo rm s, tree f arm s, or fi sh -po nd fo rm s. 

R ec l am at i o n  E c o no m i c s  

Th e Rec lam ation Di visio n' s admi ni st rat io n bud get i s  o bt ai ned from o perato r fees. A $1 50. 00 f ee 
fo r t h e  i nit ial appli catio n i s  ch arged, alo ng with $ 1 00. 00 i n specti o n  fee. Th e ren ewal applic atio n fee 
i s  $50.00,  and o $ 1 00.00 i nspectio n ch arge is also m ad e. Th e Co unt y m akes zo nin g  ch an ge charges. 
Th e o perato r al so m ay h ave to po st a bo nd with both th e Cou nt y  and th e Di vi sio n. Wh en mini ng i s  o ver, 
t h e  rec l am ation m ust be perfo rm ed. Th at co st c an range from z ero to several tho usand do ll ars per ac re 
fo r o ld unplann ed mi ni ng si t es. 

At th is poi nt t wo q uestio ns c an be asked :  ( 1 ) I s  th e co st of rec lam atio n wo rth it? , and (2) Who sh al l 
pay fo r t h e  rec lam atio n? I n  th e po st m any o perato rs practic ed th e mi ne-o ut -and -run proc ed ure with 
ad verse publ icit y. With com preh ensi ve planni ng, ho wever, th at t ype of actio n can not be al lo wed .  Re c­
lam atio n i s  im perati ve, and mi nin g m ust be plann ed to m inim iz e reclam ati o n  co st . Wh at wo uld be th e co st 

of rec lam atio n f rom a f arm, to a mi ne� · 
to a d emol itio n fi I I ,  to a resid enti al d evelo pm ent? No ne, si nc e 

a p rofit was realiz ed at each st ep of th e way and th e land value was hi gh er at th e end of th e t erti ar y  use 
bec ause of ur bani zatio n. I n  answer to th e fir st q uestio n, rec lam atio n  i s  wo rth th e co st .  Th e land base 
m ust be kept usable. 

T h e  answer to t h e  q uestio n, "Who sh all pay fo r th e reclam atio n? "  initi ally appears to be, "Th e 
o perato r. " Th e o perato r i s  o n  the sit e  and c an use th e eq ui pm ent fo r reclam atio n at any tim e it i s  not i n  
use fo r mini ng. Th e co st of thi s wo rk i s  passed o n  to th e co nsum er as i nc rease i n  pri c e  of t h e  d eli vered 
m at eri al , I n  t h e  lo ng ru n, t h e  o perato r st and s  to reco ver h is o ri gi nal co st s  i n  t h e  inc reased value of t h e  
land wh en h e  sells th e pro pert y fo r oth er use, and co nsum ers i n  th e imm edi at e  vicinit y enj o y  inc reased 
pro pert y valu e and a cleaner en vi ronm ent i n  whi ch to li ve. 

Too o ft en planne rs and d eci si o n  m akers with pressures f rom th e loc al cit iz ens vi ew on ly t h e  d et rim ent al 
aspect s of m inin g, o verloo ki n g  the eco nomi c and pot enti al re-u se benefit s o f  t h e  mi neral areas. Loc al 
go vernm ent al agenci es sho uld und ert ak e st udi es to evaluat e  both the benefici al e nd d et rim ent al aspect s o f  
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m 1 n 1  ng as on integral part o f  the development of the local land use programs. This section i s  not i n tended 
to g ive final answers but to show where to look for a nswers, recognizing that most p lann ing-zoning decisions 
ore consummated fina l ly in the po l i tical  arena. 

Photo 1 5 .  Spr i ng Mounta i n  quarry ( No .  1 89 ) , l oca ted i n  sec . 
30 , T .  l S . , R. 37 E . , i s  a roc k source for U . S .  Forest 
Serv i c e .  Th i s  excel l ent roc k i s  a va i l a bl e for crus h i ng 
a t  a l a ter t i me ;  meanwh i l e ,  the qua rry serves as a water 
source for fi re-protec t i o n  e q u i pme n t .  

SUMMARY 

Rock mater ia ls  i n  Uma t i l la  County ore used primarily by the Oregon Highway Deportme nt,  U .  S .  
Forest Service, Umoti l lo County, commercial  enterprises, and private individua l s .  Good rock material 
sources ore presently ava i lable throughout the County . Rood construction and maintenance by govern­
mental agencies w i l l  cont i n ua l l y  require Iorge quant i t ies of this  product . However, the commercia l 
sector w i l l  become increasingly important as o user of rock mater i a l s  in the future because of i ncreasing 
population and industry . Commerc ial  producers may a l so wish to toke advantage of the potential  market 
predicted in the Portland munic ipal area . 

From 1 970 through 1 974 the ratio of commercial  to noncommercia l  sand and gravel production ron 
48 to 52 percent respect ively . During the some period, commercial to noncommercial  quarry rock was 
28. 5  to 71 . 6  percent respective ly . The larger quant ity of noncommercial  quarry rock is attributable to 
the 1-80 freeway construction i n  the B l ue Mountains (Figure 2). From 1 960 to 1 969 sand and grovel 
amounted to 41 . 5  percent of the total aggregate produced, but from 1 970 to 1 974 i t  increased to 55 . 4  
perce n t .  
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The fac t that c omm erc ial gravel p rod uc ers n um bered on ly 4 p erc en t  of the total sou rc es but p rod uc ed 
48 p erc en t (Tabl e 6) of the sand and gravel i ll ustrates the relati ve imp ortan c e  of sand and gravel . 

C ertain of the areas n ear Um ati lla, Mi lton-F reewater, and Mi ssion und erlain by gravel should be 
r eserved for future rock p rod ucti on .  Thi s c an be acc omp li shed by imp lem en ti n g  p lannin g and z on in g  
ord i n anc es based on kno wled ge of the avai labi li ty of the resourc e and the future n eed s. Sinc e p op ul ati on 
and ind ust ry are resp on si ble for the aggregate c on sum ed, the p redic ted future growth should dic tate the 
am oun t of rock m ateri als whic h wi ll be n eed ed . 

Ben efi ts from p lann i n g, z onin g, and rec laimin g a r ock-m aterial si te c an be di stri buted three way s: 
to the op erator through sale of the d ep leted p rop erty and sli ghtly higher p rod uc t sal es p ric es; to the l oc al 

c ustom er by el imin atin g the c ost of a lon g haul; and to the C oun ty and the p eop le who li ve there by p ro­
vidin g a m ore p leasin g en vi ronm en t. 

CONCLUSIONS 

Gravel and ston e seem to be relati vely abund an t in Um ati l l a  C oun ty ; but sinc e l on g  truck haul of 
this resourc e i s  c ostly , loc al sourc es m ust rem ain avai lable. T he establ i shm en t of sourc es c l ose to their 
m arket bec om es inc reasin gly di ffic ul t  bec ause the n eed for rock p rod uc ts, esp eci ally aggr egate, i s  based 
up on growth and d evelopm en t, whic h in turn p rohi bi ts exp an si on and forc es c losure of extrac ti on and 
p roc essin g p lan ts. Although the resourc e m ay seem to be abund an t, i t  c on bec om e p rem aturely sc arc e. 

C omm erci al roc k requi rem ent s average about 11 ton s p er c api ta ann ually in Um ati lla C oun ty . Based 
upon p op ulati on studi es n early 15 mi lli on ton s  wi l l  be used in the n ext 24 y ears. In addi ti on ,  grovel in  
and adj ac en t  to the C olum bi a  Ri ver m ay be exp orted to the P ortland-V anc ouver area in am oun ts ran gi n g  
up to 5 mi lli on ton s ann ual ly . By the y ear 2 000, the total am oun t  c ould exc eed 100 mi llion ton s. 

I t  i s  imp ortan t that lon g- ran ge z on i n g  p lan s be impl em en ted to assure the avai labi li ty of thi s resourc e 
wi th a minim um ad verse en vi ronm en tal imp ac t. 

Quarri es in C olum bi a  River Basal t or e n eed ed to supp lem en t c omm erci al gravel used in u rban areas 
and for road c on str uc ti on in rural and m oun tain ous areas l ackin g in  l arge gravel d ep osi ts. In urban areas 
gravel i s  n eed ed and should be reserved for c onc ret e aggregate, but avai l able quarry rock c on be used 
for fi I I , base rock , and r i p rop. 

Rec lam ati on of min ed- out q uarri es and gravel pi ts should be r eq ui red , wi th the ul tim ate use of the 
land c omp ati ble wi th the C oun ty' s lon g-ran ge p lan s. 
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APPENDIX I .  EXPLANATION OF TERMS 

Aggregate:  Uncrushed or crushed grove I ,  crushed stone, sand, or ortificolly produced inorganic material 
used to form the major port of portland cement concrete or asphaltic concrete . 

Al luvium: Earth, sand, grovel ,  or other rock materials transported and laid down by flowing water. 

Bose rock or bose course: A Ioyer of specified or selected material of p lanned thickness constructed on 
the subgrode or subbase of a rood . Size is usua l ly  3� inch minus for bose course; con be larger for 
subgrode or subbase . 

Bedrock: Any more or less solid, undisturbed rock in place at the surface of the Earth. May be ex-
posed or may be hidden beneath unconsolidated surficial material . 

Commerc ial materials: Rock materials produced for sole to the pub l ic.  

Crushed grove l :  Oversize water-rounded stones from a grovel p i t  that hove been crushed and screened 
to certain maximum and minimum dimensions. Individual fragments hove at least one broken face. 

Crushed rock: Quarry rock (bedrock) which has been crushed and screened to a certain dimension. 

Diced rock: C losely jointed and/or natura l ly fractured outcrop of rock. Con usual ly be excavated from 
a quarry with I itt le or no blasting. 

Grove l :  Smal l  stones and pebbles worn by action of air and water; larger than sand and sma l ler than 
cobbles; or the size of material that posses a 3-inch sieve and is retained on a 3/8-inch sieve . 
Cobble grovel may hove sizes up to 1 0  inches. 

Grovel bed: A deposit of stream-transported stones and sand . The stones ore water worn and round to 
subrounded. May represent the deposit of a prehistoric stream . 

Grove l pit :  An excavation in on a l l uvial area from which sand and grovel hove been or ore being mined. 

Materials source : Grove l pit or rock quarry . 

Noncommercial materials: That rock material produced under contract for construction projects such as 
Federal dams, State and Federal highways, and U. S.  Forest Service roods rather than for public 
consumption. 

Outcrop: That port of o rock formation or stratigraphic unit exposed at the surface of the ground, or 
would be exposed if  surficial materials were removed. 

Pit or quarry run: Row rock material  token from a pit or quarry; not crushed, screened, or dried. 

Quarry: A bedrock outcrop or talus area from which rock material is being dug or mined. 

Rood metal: Grovel or stone suitable for surfacing roods. 

Rock materia l :  Any natural occurrence of conso l idated or unconsolidated mineral matter and products 
dug or mined from i t .  Includes cloy, sha le , pumicite (volcanic ash), volcanic cinders, and scoria; 
sand and grove l; and stone. Also includes the above material mined as pit or quarry run that has 
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been crushed, screened, or dried. Does not include material colcined or otherwise processed to 
alter physical characteristics. 

Sand: Any hard, granular rock material resu lting from the natural disintegration of bedrock and finer than 
-- gravel and coarser than dust; the size of material that passes a 3/8-inch sieve but is retained on a 

200-mesh sieve. 

Sand and grave l deposit: An a l luvial deposit composed of a mixture of sand, grave l ,  cobbles, and 
boulders. 

Stone: Individual blocks, masses, fragments or crushed sizes of same taken from bedrock in a quarry or 
-- natural outcrop. 

Talus: loose, unsorted and incoherent rock fragments and c l iff debris transported downslope chiefly by 
gravity. 
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APPENDIX 2 .  APPLICATION FORM FOR OPERATING PERMIT 

• 
. 

. 
. 

. 
' . 

STATE DEPARTMENT OF GEOLOGY 
AND M I N E R AL I N D USTRIES 
P . O .  Box 1 026 
Albany, Oregon 97321 
Tel . (503) 928-5386 

Ident1fice �:c� �:o. _______ _ 

�!!':.ce Usc ,..,_ . .. 
4••-.: 

APPLICATION POR OPERATING PEHI.UT OR G!!AN':' o: =:x:::o!P'!'ION UliDi::R OP.S )l7. 7">0 - '190 
1. Responsible Parti es 

A .  Operator 

Name'-----------------------------------------
Street or Box So •. _______________ __ 

C l ty. ____________ .S tete�----------

Zi p. ____________ '!'e le phone ___________________ _ 

!l. ;,sndo>�n<! !'  ( · ·· other •.han operator) 
llame. ________________________ _ 

S t�eet or Box No. _______________ 
_ 

C ity. ________________
__ 

S tate. _____
____________ _ 

Z i p. 
_________ 

':'el ephone. ____________ 
_ 

J .  �:ISE!!AL :EPO� I':' CHA!'.ACT,:R!STICS 
A .  Description 

Type of overburden. ________________ _ 

Approxir.lllte dc;>�h of overburden. 
____

_
___ _ 

Apprvxl�te =epth of mi ne. ___________ 
_ 

Pri��y cir.eral to'be removed. 
__________ _ 

Eati:oated qu'lntity or mineral (yards), __________ _ 

B. � 
S1%e in acres of any areas presen tly a�fected by 

su�face mln1ng_··-----------------
How much of the above was affec ted 

before 7/l/72, ____________________ _ 

befor�< 7/1/7<;. 
_

_________________ _ 

Ha3 any of th� above area been reclai�ed? ___ _ 

If yes , how �uch and when? ___________ 
_ 

Approxi:ate ac reage to be affected by surface 
m1n1�z during the ensuing 12 months�-------

C .  Volume 

':'ota! cuo1c yards excavated 7/l/72 to date. 
___ __ 

Dur·. ng cnsuir.c ;>ermi t year, whl\t �s the schec.u:<eci 
total cutio yRrd� to be excnv� :e ;, _______ 

__ 

D .  Statue 

0 Act i·'"e Date mining began 
0 inactive Date mining will 

0 Nt!w begin 

2. fdent1:1cat10n of Site 

l' h  zsec. Sec�ion Township Range 

Distance in 
miles 

Ty;>e of site: 

(-::�e�� a: ... :hat apply) 
0 1 .  

0 2. 

0 3. 
0 4 .  

Direction 
froro 

Pit 
S tockpile 
Plant 
Quarry 

co.mty 

Nearest 
Community 

0 S. Prospect 

[] �. �efuse t1sposal 
(J 7. OthH 

4. Application is hereby made for: ( cooplete only one - see 
1nst�:�:ons� 

A .  Opera ting permi� - operator cla::::s �.o e:ce::\�:1ons. 
___ __ 

a�ply for a surface m1ning operat1ng pe�it under 
CRS 517.800 �aa·------

{ signature) ';'it; c'----------­
B. Grant of limited exemption baaed on: (check one or both) 

0 Prior mined 

0 Valid contract 

I apply tor a grant o! limited exemption from the 
req�irement for a reclamation plan and bond, but not 
tiM r... S1gnature -==;-:-----------------­
Date 'h tle ---------------

c .  Grant of total exe�ptioo. 

I apply for a grant of total exe::>p�ion from the require­
ments o! a reclamat1on plan, bond, and the tees under 
ORS 517.750 (11) and 517. 770 (2) because: 

[] 1. All mining ac�lvity ta�es place between the 
banks of a stre�. (The vegetation line 
def1nes the ba�) . 

[] 2.  
0 3.  
Q • •  0 ') .  

Access road ' s  borrow p i t  o r  quarry . 

On-site construction. 

The site is leas than one acre, � 
a total of leas than 2,500 cubic yards of 
material have been, or will be, removed. 

0 6. The site is lnac tivn. 
[] 7 .  Other 

-----
-r�����

--
���

-date. _
________ 

___ 

( signature) 7i t l e _____________ _ 

0. Even though entitled to exe��tions as shown above, e 
re�lamat1on plan is sub�itted voluntari ly. 

Yes. 

)IO':' IC?: 
If more than �0 cubic ya�ds ot mater1al are to be removed or placed in f1ll wi thin the bed and banks of a 
natural watr.:·Nay, n pcmit !ror.> the Division of S�nte !.ends, 1445 State Street, Salem, O�egon 97310, 
tele�hone : 37U-J805, is required . 

SIILR-1 071476 
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APPENDIX 2 .  (Cont . )  

INSTRUCTIONS FOR Cm!PLP.TING �'ORU s--��-1 

Complete parts 1 & 2 

Complete part 3 

3B . Include all acres of any area affected by surface �ining ir.cluding 
overburden or spoils storage , stripped or cleared areas, and work­
ing area . 

3r. . 8stimated volumes are accepted . 

3D . "New status" means a site on which no mining has occurred as of th'2 
date of this application. 

4A . 

Complete either 4A or 4B or 4C 

An operating permit is  required 
which involves more than 1 acre 
yards of material during any 12 
operation is conducted entirely 
1972, OR you are a partner of a 
signed�efore January 1, 1971. 

for any surface mininG opcratior. 
of land or more than 2 1 5CO cut�c 
month period, EXCEPT if your m�ninr, 
on land that was mined before July 1 ,  
contract to surface mine the area, 
If so, DO NOT SIGN 4A but COMPLET7. 4R . 

4B. Sign this section ONLY if your surface mining operation involves 
more than 1 acre of land or more than 2 , 500 cubic yards of material 
during any 12 month period, AND ALSO is conducted entirely on l�nd 
that was surface mined before July 1 ,  1972 , OR IF you are a party to 
an unexpired contract to surface mine , signe�ore January 1 ,  1971 . 
(See ORS 517. 770 - la and lc) 

4C . Complete this section only if your surface m�n�ng operation is lese 
than one acre in size and involves less than 2 1 500 cubic yards per 
12 month period OR fits one of the other qualifications listed . (0ee 
ORS 517. 750 (ll) and ORS 517. 770 ( 2 ) )  

4D . Submission of a voluntary reclamation plan does not obligate the 
operator if otherwise entitled to exemptions indicated in 4:l or 4� . 
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APPENDIX 3 .  RECLAMATION PLAN GU IDEL INE 

DEPARTMENT O F  GEOLOGY AND MINERAL INDUSTRIES 
MINED LAND RECLAMATION DIVISION 

RECLAMATION PLAN GUIDELINE 

A .  NAME, ADDRESS AND TELEPHONE NmffiER OF THF. OPERATOR OR HIS AGENT : 

B .  NAME AND ADDRESS OF LANDOWNER : 

C .  LIST OF KNOWN MATERIALS FOR WHICH THE OPERATION IS TO BE CONDUCTED : 

1. PROPOSED STARTING DATE : 

2 .  PROPOSED ENDING DATE ( I F  KNOWN) : 

D. OPERATIONAL PLAN : 

1 .  METHOD T O  BE EMPLOYED : 

a. SINGLE BENCH 

b .  MULTIPLE BENCH 

2. TYPES O F  EQUIPMENT TO BE USED : 

3. DISPOSITION OF OVERBURDEN: 

c .  DREDGE 

d. OTHER�------

E .  WHAT WILL B� THE PLANNED SUBSEQUENT "BENEFICIAL USE" OF THE 
PEffi�IT AREA? THIS CAN INCLUDE , BUT IS NOT- LIMITED TO, 
CONSTRUCTION SITE , SANITARY LAND FILL , PARK , WATER IMPO�lENT, 
AGRICULTURAL USE (BE SPECIFIC, F:XAMPLE : GRAZING LAND, CROP TO 
BE PLANTED, ETC . ) ,  FOREST LAND. 

ru�LR-16 072776 
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p • I .  

APPENDIX 3 .  (Cont . )  

�a J Reclamation will begin days following completion of mining. 
�b) Reclamation will be concurrent with mining. yes no 

F. 2 .  PROVISION FOR RECLAIMING MINED LANDS ON A CONTINUING BASIS WHERE FEASIBLE. 

G,  RECW�TION PROCEDURES 

1. WHAT WILL YOU DO TO INSURE GROUND STAl!ILITY? 

2 .  PROVISION FOR REVEGETATION. (Minimal survival rate is 75% 
uniformly distributed. )  

(a) HOW WILL YOU SAVE AND STORE TOPSOIL? 

(b) WHAT MEASURES WILL YOU TAKE TO PREVENT EITHER WIND OR WATER 
EROSION OF TOPSOIL DURING STORAGE? 

( c )  WHAT WILL BE THE AVERAGE DEPTH OF TOPSOIL REPLACED ON THE 
AREA TO BS RECLAIMED. 

(d)  HOW WILL YOU PREPARE SEED BED PRIOR TO PLANTING? 

( e )  WHAT TYPES AND AMOUNTS OF GRASS SEED WILL YOU USE PER ACRE 
AND HOW WILL THIS BE PLANTED? 

(f) WHAT TYPES AND AMOUNTS OF FERTILIZER, MULCH, AND LIME WILL 
YOU USE? 

(g) WHAT TYPES AND AMOUNTS OF SEEDLINGS AND SHRUBS WILL YOU PLANT? 

(h) WHEN WILL SEEDING AND PLANTING TAKE PLACE? (SEASON OF YEAR) 
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APPENDIX 3 .  (Con t . )  

H .  WAT:£R AND DRAINAGE 

(a) WHAT PROVISION WILL YOU TAleS TO INS!BS PROPER DRAINAG:S? 

(b)  WHAT PROVISION HAS BESN TAl<EN PO� SILT CON�OL? 

(c)  I F  WATER IMPOUNm�:NT I S  T O  B£ LEFT , SEE PAGE 6 .  

I .  VISUAL SCRb�NING 

(a) WILL YOU EMPLOY VISUAL SCRSENING? (IF NO, EXPLAIN) 

(b) WHAT TYPES AND A!:.OUNTS OF PLANTS \'/ILL YOU USE? 

(c)  WHAT WILL DE THE SPACING BETWEEN PLANTS ? 

J .  PROVISION FO!! REMOVIUG STRUCTURES, EQUIPMENT, .UID REFUSE FROM THE PEP.MIT 
AREA IN ACCORDANCE WITH THE RECLAJ�TION PLAN. 

K. UAP OF AEP.IAL PHOTO REQUIREMENTS 

(a) WILL AREA PHOTO BE SUBMITTED? YES NO 

SCALE __ _ 

---

(b) r.�P(S ) REQUIP.EMENTS, THE MAP SHOULD SHOW, BUT IS NOT 
LIMITED TO: 

(l) SCAlE : ( l" = 400 1 to 600 1 ) 

( 2) NORTH SHALL BE INDICATED 

( 3) QUARTER SECTION, SECTION, TOWNSHIP AND RANGE 

( 4)  DISTANCE AND DIRECTION TO NEAREST ?..'IUNICIPALITY 

(5)  LOCATIONS AliD NM:ES OF ALL STP.EM:S , ROADS , 
RAILROADS , UTILITIES 
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APPENDIX 3 .  (Cont . )  

( 6) LOCATION AND NA?,!ES OF ADJACENT LANDOWNERS 

( 7) ALL OCCUPIBD HOUSES WITHIN 500 FEET 

(8) LOCATION OF ALJ, PROPOSED ACCESS ROADS 

(9 )  LOCATION OF PLANT, OFFICE AND MAINTENANCE FACILITIES 

( 10) SHOW BOUNDARIES OF AREA TO BE PERr.UTTED 

(11) TYPICAL CHOSS-SSCTION OF PRESENT GROUND LINE AND 
PROJ:SCTED GROIDTD LINE AFTER RECLAMATION 

( 12) CONTOUR INTERVAL, DATE OF ll!AP PREPARATION, NAME OF 
PERSON PREPARING l•'!AP. 

( 13) AREA FOR TOPSOIL STOP.AGE , WASTE DISPOSAL 

( 14) A SEPARATE li:AP SHOWING GENERAL LOCATION OF Tlit: OPERATING 
AREA (NOT LARGER THAN aQ'• x 11" ) 

( c) A REVISED MAP MAY BE REQUIRED ANNUALLY 

L .  I? APPLICAlllS , WHAT PROVISIONS HA� BEEN MADE FOR STREAM CHANNEL, BANK 
STABILIZATION AND REHABILITATION? 

H. EVIDENCE, IN WRITTEN FORM, STATING THAT ALL O'i'INE:RS OF A LEGAL, EQUITABL3 , 
FIDUCIARY OR POSSESSORY INTEREST IN THE LAND CO!iCUR WITH THE PROPOSED 
SUBSEQUENT USE FOR ANY 1.�NING OPERATION cm.:\'iENCING SUBSEQUENT TO 
JULY 1,  1972. 

. 

N .  OTHER PERMITS IF APPLICABLE : 

DIVISION OF STATE LANDS 
DEPARTMENT OF ENVIRONUENTAL QUALITY 
COUNTY USE PERMIT 
OTHER (IDENTIFY) 

0. OTIER COMUENTS : 

TITLE 
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NO. DATE ------
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APPENDIX 3 .  (Cont . )  

ViATER Irf.POUfiDMENTS 

( 1 )  HOI'/ LARGE WILL THE SURFACE AREA BE, IN ACRES? ---------

( 2 )  WHAT PROVISIONS HAVE BEEN MADE FOR PUBLIC SAFETY? 

( 3 )  WHAT PROVISIONS HAV"� YOU MADE TO PREVENT WATER STAGNATION? 

( 4 ) WHAT IS THE WATER SOURCE FOR THE I�OUNDt.IENT? 

( 5 )  WILL TH:::RE BE PUBLI� ACCESS FOR FISHING? 
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APPENDIX 3 .  (Cont . )  

INSTRUCT IONS FOR CROSS-S3CTIOU 

l .  THE TWO EXA!•lPIES SHOYIN ARE "TYPICAL" CROSS-SECTIONS OF A WATER 

n.,POUND:;!ENT LEFT AFTER EXCAVATION IS COMPLETE. 

2 .  IF ONE OF 1'HS PLANS SHOi'IN I S  T O  BF. USED, PLEASE INDICATE WHICH 

ONE AND PROVIDE THS FOLLO'.'IING INFORMATION ON THE PLAN SELECTED . 

YOU DO NOT HAVE TO RE-DRAW THE CROSS-SECTION. 

A .  SURFACE ELEVATION T O  THE NEAREST 5 FE� . 

B .  SLOPE OF THE BANK (MAXIMUM I S  2:1  OR 27° ) ,  
C - G .  THE DIMENSIONS I N  FEET , 

Typical Cross - Section(s) of Water Impound 
TYPE I 

A Surface Elv. ___ _ 

High Water ----�--------"�----------��------------�----�r--�C �----��------���--��----r o 

I· 

A Surface Elv. ___ _ 

� 
(B Slope 

Low Water 

G 

TYPE II 

Low Water 

G 
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A;PPENDIX 4. LIST OF ROCK MATERIAL SOURCES IN UMATILLA COUNTY 

MAP LOCATION TYPE OF Na2so4 
NO. (SEC . )  OWNER NAME DE POSIT FM LAR (o/o loss) 

T6N, R38E 
22 SW/NW USFS Ind ian R idge Rd. Basalt Q Tcr 

2 2 3  SE/SW USFS Indian R idge Rd. Basalt Q Tcr 

T6N, R 3 7E 

3 28 NE 1/4 Basalt Q Tcr 
4 30 NW/NE County Lynch Site Basalt Q Tcr 

T6N, R36E 

5 27 NW /NE B irch Creek Gravel Qal 
6 34 NE/SE Gravel Qal 

T6N, R35E 

7 24 SW/SE Spencer & Son Gravel Qal 
8 25 NE/SW Gravel Qal 
9 29 NE/NW OSHD Gravel Qal 

1 0  3 3  SE/NE Gravel Qal 
1 1  34 SW/SE Gravel Qal 
1 2  3 6  NW/NW Readymix Sand & Gravel Co. , Inc. Gravel Qal 
1 3  36 NW/NW C ounty Hurst Pit Gravel Qal 

T6N, R34E 

1 4 35 NW/NW Pr ivate C ockburn Quarry Basalt Q Tc r 

T6N, R 3 3E 

1 5  2 3  NE/SW Private Harris Quarry Basalt Q Tc r 
1 6  3 3  NE/SE County Basalt Q Tcr 

T6N, R 3 1 E 

1 7  3 5  NW/SE Pr ivate Pearson Quarry Basalt Q Tcr 

T5N, R 38E 

1 8  1 NE/NE USFS Upper Tig e r  C r  Basalt Q Tcr 1 5 . 5-28 . 9  2 . 9 - 1 7 . 9 ? 
1 9  1 SE/SW USFS Tig e r  Saddle Basalt prosp Tcr 1 9 . 6 
20 2 3  NW I /4 USFS Tige r  Saddle Basalt prosp Tcr 49 . 3 

T5 N, R36E 

21 5 SE/NE Private Grand Qfg 
22 7 SW/SW Basalt Q Tcr 
23 7 NW/SW Basalt Q Tcr 
24 18 SE/NW Basalt Q Tcr 
25 22 SE/NW Private Graham Basalt Q ( ? )  Tcr(? )  
26  30  NW/NW Private C ouse C reek Q Basalt Q Tcr 

T5N, R35E 

2 7  4 SW/NW Private Knosp Site Basalt Q Tc r 
28 9 SE/SE Private Harder Q Site Basalt Q Tcr 
29 1 3  NW/NE Pr ivate Basalt Q Tcr 
30 35 NW/NE OSHD Basalt Q Tc r 1 5 .  I 
31  35  NE/SE OSHD Basalt Q Tcr 
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APPENDIX 4 .  (Cont . )  

SPEC IFIC O A D  DURA. 
PI LL GRAVITY Pass #20 Ht. coarse/fine QUALITY QUANTITY REMARKS 

g ood Small Located on road 
good Small Located on road 

Inactive 
Small C ounty; inactive 

Inactive 
Inactive 

Small Commercial source 
Small Abandoned - dump 
Small l R - 1 - 1630; abandoned 
Small Abandoned 
Small Abandoned 
Large Commercial source 
Small Walla Walla River 

Small Inactive 

Small Inactive 
Small 

Small Active 

NP Small In roadway 
67/55 Not used 
50/37 Not used 

Inactive 
Small Inactive 
Small Abandoned 
Small Inactive 
Small 
Large 

Small Inactive 
Small Inactive 
Small Abandoned 

3 3 1  2 .  76 Medium Inactive 
Large MP 25 . 0 Hwy. 8 
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MAP LOCATION TYPE OF NazS04 
NO. (SEC . )  OWNER NAME DEPOSIT FM LAR (o/o loss) 

TSN, R 3 4E 

32 l NE/NW Pr ivate Schubert Quarry Basalt Q Tcr 
3 3  9 SW/SW Private R ice Quarry Basalt prosp T c r  
3 4  17 NW/NE Priv ate Holt Quarry Basalt Q Tcr 
3 5  2 9  S E  1 /4 Private Walker Quarry Basalt Q T c r  
36 31 SW /SE Pr ivate Rush Quarry Basalt Q T c r  
3 7  35 SE/SE OSHD Basalt Q T c r  

T 5 N ,  R 3 3 E  

38 6 SE/NE Private Van Sickle Q Basalt Q T c r  
39 9 SW/NE Private Butler lease Basalt Q ( ? )  Tcr 
40 1 5  SW /SE Pr ivate R aymond Site Basalt Q T c r  

T S N ,  R32E 

4 1  8 SW/SE Pr ivate Gordon Site Basalt Q ( ? )  T c r  
4 2  9 NE/NE Private Basalt Q ( ? )  Tc r 
4 3  3 3  SW/SE C ounty Eng dahl Basalt Q Tcr 

T 5 N ,  R 2 9 E  

44 22 SE/NW OSHD Basalt Q T c r  1 5 .  1 
44A 20 sw 1 /4 OSHD Gravel 

TSN, R28E 

45 16 SW /NE OSHD Umatilla Gravel Qfg 1 2 .  7,  1 6 . 3 . 3, 3. 3 
46 1 6  NW /SW Jones-Scott C o .  Gravel Qfg 1 8 .  1 
47 16 NE/SW Jones-Scott C o. G r avel Qfg 
48 1 6  SE/SW R iverbend Const ruction G r avel Qfg 
49 1 7  SW /NE Umatilla Ready Mix Inc. G r avel Qfg 

R ohde Sand & Gravel 
C o lumbia Sand & G r avel 
Jones-Scott C o .  

so 17 NE/NE Gravel Qfg 
5 1  2 0  NW/NW G r avel Qfg 
5 2  2 1  NW/NE Rive rbend Quarry Basalt Q Tcr 
53 2 2  SE/SW Gravel Qfg 
5 4  27 NW/NW G r avel Qfg 
5 5  2 7  SE /SW OSHD Basalt Q Tcr 
5 6  2 8  NE/SE Umatilla Butte Basalt Q Tcr 1 3 .  3 - 1 4. 2 
5 7 29 NW/NW G r avel Qfg 
58 30 NE/NE G r avel Qfg 
5 9  3 2  SW/SW Sand Pit Qfg 
60 3 3  NE/NE Basalt Q T c r  

T4N, R38E 

6 1  2 3  NE/NE OSFS Gabriel Spring Basalt Q Tcr 31 

T4N, R37E 

62 2 8  SW/SW Basalt Q Tcr 
6 3  30 SW/SW OSHD Basalt Q T c r  
6 4  36 NE/NW Basalt Q Tc r 2 1 . 8 , 24. 5 J .  4, . 5 

T4N, R36E 

65 22 NW/SW Big Rayborn Can Basalt Q Tcr 
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PI 

NP 

3 , NP 

LL 

Z6 

SPECIFIC O A D  
GRAVITY Pass fiZO Ht. 

Z. 97 Z3. 04 @ .  4 

Z .  75-Z. 8 5  1 6. 7 @  . 5  
z. 80 

z. 94, z .  96 1 5 . 6 @ .  z 

Z7, ZZ Z .  78 , 2 . 9 1  

DURA. 
coarse/fine 

93/71 

43 

QUALITY 

Good 

Good 
Good 

G ood 
Good 

Good 

Good 

QUANTITY 

Medium 
Small 
Small 
Small 
Large 
Small 

Small 
Small 
Small 

Small 
Small 
Small 

Large 
Large 

Medium 
Large 
Large 
Large 
Large 

Large 

Large 
Large 

Medium 
Medium 

Large 

R EMARKS 

Inactive 
Inactive 
Inactive 
Loc. approx. ; 
Inactive 
Inactive 

Inactive 
Inactive 
Inactive 

Inactive 
Inactive 
Inactive 

l R - 1 -675 
Unused 

I R  - Z - 1 686 
Comme rcial 
C ommercial 
C ommercial 
Commercial 

C ommercial 
l R - 1 - 1 475 
Inactive 

inactive 

l R - 1 - 1 476; inactive 
Inactive 
Inactive 
Inactive 
Inactive 

Located in Union C o. 

Exhausted 



MAP LOCATION TYPE OF Na2so4 
NO. (SEC . )  OWNER NAME DE POSIT FM LAR (o/o loss) 

T4N, R 35E 

66 1 6  SE/NW OSHD Basalt Q Tcr 
67 Z3  SE/NW Weston Quarry Basalt Q Tc r 20 . 9  
68 Z4 NW/SW OSHD Basalt Q Tcr 14 . 5 

T4N, R 3 4E 

69 10 NE/SW Basalt Q Tcr 
70 ZZ NE/SW OSHD Catron Quarry Basalt Q Tcr 
7 1  3 1  NE/NW Basalt Q Tcr 
72 35 SW/SW Basalt Q Tcr 

T4N, R3ZE 

73 Z3  NW 1/4 OSHD Struve Quarry Basalt Q Tcr 
74 Z9 SW /NW Basalt Q Tcr 

T4N, R31E 

75 Z SE/NW OSHD Basalt Q Tcr 12 .  7 
76 5 NW/NW Basalt Q Tcr 
77 30 SE/NW Simpson Quarry Basalt Q Tcr 

T4N, R30E 

78 7 SE/NW Basalt Q Tcr 
79 36 NW/SE Basalt Q Tcr 

T4N, RZ9E 

80 7 SE/NE County Chr istley Pit Gravel Qfg 
8 1  3 1  SW/NW Gravel Qfg 

T4N, RZ8E 

8Z 1 NW/SE Gravel Qfg 
8 3  3 NW/NW Gravel Qfg 
8 4  9 NE/NE C ity of Hermiston Schell Pit Gravel Qfg 1 3. 9 
8 5  1 1  SW/NE Sand Pit Qfg 
86 14 NE/NE OSHD Airport Pit Gravel Qfg 1 7. Z - l Z .  7 . 8 -7. 1 
8 7  1 5  SE/SE G r avel Qfg 
88 1 6  NE/NW G r avel Qfg 
89 17 NW/SW Westland Pit Gravel Qfg 1 3. z 
90 1 7  SW/SW G r avel Qfg 
9 1  20 SW/NW G r avel Qfg 1 2 . 6 
9 2  2 1  NW/SE OSHD Gravel Qfg 
9 3  Z l  SW/SE OSHD G r avel Qfg 
94 Z Z  NE/NW OSHD Basalt Q Tcr 
95 22 NE/NE G r avel Qfg 
96 3 1  NW /NE Pr ivate G r avel Qfg 

T4N, RZ7E 

97 2 SE/SE u . s. Govt. G r avel Qfg 
98 2 NW/SW u. s. Govt. Gravel Qfg 
99 3 SE/SE u. s. Govt. Gravel Qfg 

100 10 NE/SW u. s. Govt. G r avel Qfg 
101 1 0  SE/SW u. s. Govt. G r avel Qfg 
102 15 NE/SW u. s. Govt. Gravel Qfg 
103 ZZ NW/NW u . s. Govt; Gravel Qfg 
104 Z4 SE 1 /4 Gravel Qfg 
105 Z6 SE 1 /4 Ordnance Pit Gravel Qfg 10 . 9- 14 . 9 
1 06 27 SW/SW Gravel Qfg 
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SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass ff20 Ht. coarse/fine QUALITY QUANTITY REMARKS 

Inactive 
2. 79 Inactive 
2 . 9 1  1 5 . 4 @ . 8 Good Medium 

Large Inactive 
Good Large Active 

Small Inactive 
Small Inactive 

Good Large 1 R - 2 - 1 722 
Large Exhausted 

2 . 86 1 0 . 8 @ . 4  Good Medium l R - 1 - 1 388 
Medium Inactive 

Good Large Active 

Small Inactive 

Good Large Active 

1 R - 1 -536; inactive 
NP-20 2. 76 16 . 2 @ . 5 Good Large Active 

Abandoned 
NP 22-23 2. 75-2 . 85 1 9 . 4 @ 1 . 4  Good Large l R - 1 - 1 477 

Abandoned; filled 
Abandoned 

NP NP 2. 82 21  @ 1, 0 Good Large Active 
Abandoned 

NP NP 2. 78 18 . 5 @ . 5  Good Abandoned; filled 
Good Small 1 R -2-ZS23 
Good Small l R - 5 - 1 416 
Good Medium Unused 

Abandoned 
Abandoned 

Ordnance Depot 
Ordnance Depot 
Ordnance Depot 
Ordnance Depot 
Ordnance Depot 
Ordnance Depot 
Ordnance Depot 
Abandoned 

NP 18-23 2 .  79-2. 8 4  20. 8 @ .  8 Good Large 1 R -2-1 176 
Sewage lagoon 
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MAP LOCATION TYPE OF Na2so4 
NO. (SEC . )  OWNER NAME DEPOSIT FM LAR {o/o loss) 

T3N, R 38E 

107  9 NW/NE USFS Woodward Basalt Q Tcr 1 9 . 7 
108 32 SE/NE USFS Summit Basalt Q Tcr 24. 1 15 .  1 

T3N, R 36E 

109 I I  NE/NW Brogotti Quarry Basalt Q Tcr 
1 10 29 NE/NE BIA Basalt Q Tcr 
I l l  29 SE/NW BIA Basalt Q Tcr 

T3N, R 35E 

1 1 2  3 NW/SE Basalt Q Tcr 
1 1 3  3 SE/SE Basalt Q Tc r 
1 1 4  3 2  NE/SE Thornhollow Basalt Q Tcr  
1 1 5  36 SE/NW City of Pendleton Squaw C reek Basalt Q Tcr  

T3N, R34E 

1 1 6 1 1  NE/NE Basalt Q Tc r 16 .  3 
1 1 7  3 5  NE/SW BIA Cayuse Pit Basalt Q Tcr  

T3N, R 33E 

1 18 20 SE 1/4 Elgin Quarry Basalt Q Tcr 
1 1 9  2 3  Cente r OSHD Havana Quarries Basalt Q Tcr 1 4. 5 

T3N, R 32E 

1 20 1 5  SW/NW Basalt Q Tcr 
1 2 1  18  NE/NW Basalt Q Tcr 
1 22 31 NW /SW Pendleton Airport Quarry Basalt Tcr 1 3. 6 - 1 4. 5 

T3N, R31E 

1 2 3  6 NW/SE Basalt Q Tcr 
124  22 NE/SE Pr ivate Lo renzen Basalt Q Tcr 
1 25 30 SE/NE R oy Rew Rew Prospect Basalt Q Tcr  1 4. 5 - 19 . 0  1 5 . 9 

T3N, R30E 

126  6 NW/NE C ounty R ans ie r Quarry Basalt Q Tcr 
1 2 7  9 NE/SW Vollendorf Vollendorf Pr. Basalt Q Tcr 13 . 6-26. 8 
1 27A 9 NE/SW OSHD Barth Quarry Bas alt Q Tcr 

T3N, R29E 

1 28 5 NE/SW Gravel Qal 
1 29 6 NW/NE Basalt Q Tcr 

T3N, R28E 

1 30 3 NW/NE Irwin Mann Emig r ant Butte Q Basalt Q Tcr 1 2 . 7-22 . 7  
1 31 5 NE/NE Sand Pit Qa1 Qfg 
1 32 5 NW Corner Sand Pit Qa! Qfg 
1 33 6 NE/SE Sand Pit QalQfg 
1 34 22 NE/SW OSHD Gravel Qfg 

T2N, R 38 E  

1 35 7 SW/NE USFS Portuguese Spr. Basalt Q Tcr 1 5 . 6 1 2 . 37 

46 



SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass 1/ZO Ht. coarse/fine QUALITY QUANTITY R EMARKS 

73/65 In Union C o. 
9 34 Fair Large Inactive 

Small Inactive 
Small Rip rap 
Small R ip rap 

Small Inactive 
Small Inactive 
Small Inactive 

Good Large C ounty; active 

z.  79 Good Small Inactive 
Good Large Active 

Good Large Inactive 
Z . 88 Good Medium 1 R - 2 -9Z6 

Small Inactive 
Small Inactive 

Z . 9 3 -2. 89 1 6. 4 @ . 6 Good Large Active 

Small Inactive 
Medium Inactive 

NP 23 2 . 80, 2 . 8 5  1 5 . 75 @ 1 . 8  Good Never used 

Good Large Active 
NP-3 1 -28 Z . 93-Z . 96 1 Z. 4 @ . 5  Good Large Never used 

Water filled 

Good Large Inactive 
Reclaimed 

NP 2 1 -27 2 . 84-2. 94 1 3. 6 @ l. 3 Good 1 R -2-1255  
Small 
Small 
Small 

Good Small Not used 

7 37  Good Large In Union Co. 
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MAP LOCATION TYPE OF Na2S04 
NO. (SEC . )  OWNER NAME DEPOSIT FM LAR (o/o loss) 

TZN, R37E 

1 36 24 NE/NE USFS Basalt Q Tcr 
1 37 24 NW/SW USFS Prospect Basalt Q Tcr 
1 38 2 5  NW/NW USFS Ruckel Jet. Basalt Q Tcr 1 5  6 
1 3 9  25  NE/SW USFS Ruckel Spring Basalt Q Tcr 
1 40 27 SW/SE USFS Shimmiehorn Q Basalt Q Tcr 
1 4 1  31  SW /SW USFS Black Mt. Q Basalt Q Tcr  

T2N, R36E 

1 42 5 SE/NW Basalt Tcr 

TZN, R34E 

1 4 3  22 SW/NW Basalt Q Tcr 
1 44 31 SE/SW C ounty Basalt Q Tcr 

TZN, R 3 3E 

1 45 3 NW/SW Basalt Q Tcr 
1 46 7 SW/NE Pendleton Ready Mix G ravel Qal 17 . 2 - 1 7 . 9 . Z - 1 .  1 
1 47 7 SW/NW Fletcher Cent. Cement Pra:l. G ravel Qal 
1 48 16 SW/SW G r avel Ts 9 . 1 - 1 4 . 5 
1 49 25 NW/SE C ounty Sampson Quarry Basalt Q Tcr 

TZN, R 3ZE 

150 4 NE/NE OSHD Basalt Q Tcr  
1 5 1  5 SE/SE P. E. Jellum Jellum Quarry Basalt Q Tcr  13 .  6 , 16 . 1 1 . 2 , 1 . 0  
1 5 2  8 NW/NW OSHD Basalt Q Tcr 
1 5 3  8 SE/NW G rave l Qal 1 4. 5 - 1 7 . 4 . Z - .  9 
1 5 4  1 2  NE/NE G r avel Qal 
1 55 1 6  NE/SW Basalt Q Tcr 
1 5 6  27 SE/NW Basalt Q Tcr 
! 5 7  28 SE/NE Gravel Qal 

TZN, R 3 1 E  

! 5 8  1 2  sw 1/4 Lewis Co. Pendleton Rdy. Mix G r avel Qal 
1 5 9  9 ,  10 , 1 6 - 1 5  Mor rison-Knudsen Barnhart Basalt Q Tcr 
160 15 SE/NW M. -K. & County Barnhart Basalt Q Tcr 
1 6 1  1 6  SW/NW Morrison-Knudsen Basalt Q Tcr 
1 62 1 7  NE 1 /4 Lew is Co.  Pendleton Rdy. Mix G ravel Qal 

TZN, R 30E 

1 63 1 SE/SE Filler Pit Bas alt Q Tcr 
1 6 4  7 NE/SE C unningham Basalt Q Tcr 

TZN, R29E 

1 6 5  1 8  NW/SW R oseamond -Monese Basalt Q Tcr 

TZN, R27E 

1 66 34 NW /SE OSHD Butte r Creek Jet. Basalt Q Tc r 

TIN,  R37E 

1 6 7  7 SE/NW USFS Basalt Q Tc r  

T I N, R 36E 

168 12 NE/SW USFS Junction Quarry Basalt Q Tcr 
1 69 1 6  NE/NW Prospect G r avel Qal 
170  2 1  SE/NW Prospect Gravel Qal 
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SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass #20 Ht. coarse/fine QUALITY 

Good 

2. 8 5  1 6 . 6 @ .  7 Good 

NP-6 46-50 21. 43 @ 2 .  4 
Good 

NP- 1 8  NP-20 2 . 86 2 1 . 5 @ 1 . 1  Good 
Good 

2 . 88 2 1 . 2 @ . 8 

Good 
Good 
Good 
Good 

Good 
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QUANTITY 

Large 

Medium 
Large 

Large 
Large 

Large 

Small 
Medium 
Large 

Small 

Small 
Large 
Large 
Large 
Small 

Small 
Medium 

Medium 

R EMARKS 

Inactive 

Diced rock 

Pit run 
Pit run 

Inactive 
Inactive 

Abandoned 
Commercial; plant only 

Abandoned 
Inactive 

Abandoned - dump 
Depleted 
Active 
Abandoned 
Abandoned 
Exhausted 
Abandoned 
Abandoned 

Active; commercial 
Active; commercial 
Active; commercial 
Inactive 

Inactive 
Active 

Inactive 

Pit run 



MAP LOCATION TYPE OF Na2so4 
NO. (SEC . )  OWNER NAME DEPOSIT FM LAR (% loss) 

TlN,  R35E 

1 71 6 SE/SE Arthur Parr Indian Quar ry Basalt Q Tcr 
1 7 Z  Z O  NE/SW OSHD Emig rant Park Q Basalt Q Tcr 
1 73 Z7 SW/SE Pr ivate Horse Q Basalt Q Tcr 
1 74 Z9 SE/NE OSHD Borrow Pit Basalt Q Tc r 
1 74A 34 SE 1 /4 OSHD Meecham Quarry Bas alt Q Tcr 

TlN,  R34E 

1 75 6 Orval McCormmach Q Basalt Q Tcr 

T1N,  R 3 3E 

1 76 Z SE/NE BIA Basalt Q Tcr 
1 77 Z NW/SE OSHD Basalt Q Tcr 15 . 0 2 . 0 
1 78 l Z  SW/SE Orval McCormmach Q Basalt Q Tcr 

T l N, R 3ZE 

1 79 1 7  SE/SW Pr ivate Schuening Q Basalt Q Tcr 
180 Z3 SW/NE OSHD Basalt Q Tcr 

TlN, R31E 

181  18  SE/SW Pr ivate Basalt Q Tcr 

TlN,  R30E 

18Z 8 SW/NE Pr ivate Alkali C anyon Q Basalt Q Tcr 
1 8 3  l Z  SW/NE C ounty Four Corners Q Basalt Q Tcr 

TlS, R 37E 

184 8 NE/SW USFS Hoskin Springs Q Basalt Q Tcr 
185  1 0  NE/SW USFS Summit "D" Basalt Q Tcr 1 7  
1 8 6  1 5  NW/SE USFS Green Mt. Basalt Q Tcr 
1 8 7  Z O  SE/NE USFS Drumhill Ridge Basalt P Tcr 
188 ZO NE/SW USFS Prospect Basalt P Tcr 
189  30  NW/SW USFS Spr ing Mt. Basalt Q Tcr ZZ. 5 4. 8 

TlS,  R 36E 

1 90 ZZ SE/SW USFS Basalt Q Tcr 
1 9 1  34 SW/SW USFS Boundary Pit Basalt Q Tcr 1 3 . 6 

TlS ,  R 35E 

1 9Z 1 4  SE/NW OSHD Basalt Q Tcr 
1 9 3  Z 4  SE/SW OSHD Basalt Q Tcr 1 5 .  z 

TlS, R 3ZE 

194 5 NW/NE OSHD Basalt Q Tcr 
1 9 5  1 3  N W  /NE C ounty Hoeft Pit Basalt Q Tcr 
1 96 1 7  SE/SW OSHD Basalt Q Tcr 
1 97 19 NW/SW OSHD Basalt Q Tcr  
1 98 30 NE/NW OSHD West Birch C r .  Basalt Q Tcr 

TlS, R31E 

1 99 19 SE/SW OSHD Nye Quarry Basalt Q Tc r 
zoo ZZ SW/NE OSHD Jack Canyon Q Basalt Q Tcr 
ZOl ZZ SE/NE OSHD Basalt Q Tcr 
zoz Z4 NE/SW OSHD Basalt Q Tc r 1 5 . 3, 1 5 . 6  
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SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass #20 Ht. coarse/fine 

54/79 

2 . 82 1 5. 1 @ 1 . 2  

72/62 

3 1  2 .  49 28. 75 @ 1 .  5 /75 

76/93 

2. 9.1 1 7. 2 @  1 . 0  

2 .  84, 2 .  86 1 5 . 0 @ . 7  
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QUALITY QUANTITY 

Good Large 
Fair Small 

Good Large 

Large 

Good Medium 
Large 

Medium 

Good Large 

Large 

Small 

Good Large 

Good Medium 

Fair Small 
Good Med ium 
Good 
Good Medium 

REMARKS 

1 R - 1 - 1 341 

Roadcut 
Active 

Location approximate 

Freeway construction 
Freeway construction 
Inactive 

Inactive 
Inactive 

Inactive 

Inactive 
Active 

Wallowa-Whitman 

Roadcut 
Water filled 

Inactive; future use 

Inactive 
Active 
Inactive 
1 R - 5 -899 
Inactive 

1 R - 1 - 1 20 1  

1 R -2-573 



MAP LOCATION TYPE OF Na2so4 
NO, (SEC , )  OWNER NAME DEPOSIT FM LAR (o/o loss) 

TlS ,  R30E 

203 2 NE/NE Roumagoux Victor Basalt Q Tcr 
204 22 SE/SE OSHD Basalt Q Tcr 
205 26 NW/NE OSHD Basalt Q Tcr 
206 31 NW/SW OSHD Burl Stuart Q Basalt Q Tcr 17.  7 

T2S, R 35E 

207 29 SW/NE USFS Basalt Q Tcr 

T2S, R33E 

208 18 NW/NE Private Hunte r Quarry Basalt Q Tcr 

T2S, R 32E 

209 10 NW /NE Private East Birch Cr.  Basalt Q Tcr 15. 7 , 14. 6 

T2S, R 3 1 E  

2 1 0  7 SE/NW Whittake r Flats Basalt Q Tcr 18 .  1 

T3S, R33E 

2 1 1  4 NW/SE USFS Low' r Pearson C r. Basalt Q Tcr 
2 1 2  7 SW/NW USFS Prospect Basalt Q Tcr 32 
2 1 3  9 NW/NE USFS Qtz. Diorite Q MzPzu 
2 1 4  31  NE/NE USFS Basalt Q Tcr 
2 1 5  3 2  SW/NW USFS Bear Wallow Basalt Q Tcr 

T3S, R 32E 

216  23 NE/SE USFS Pearson C reek Basalt Q Tcr 2 1 -23 
2 1 7  3 6  NE/NE USFS Basalt Q Tcr 

T3S, R 3 1 E  

2 1 8  2 0  NW/NW OSHD Granitic Q KJi 
2 1 9  29 SE/NW Battle Mt. Q Basalt Q Tc r 

T3S, R30 l /2E 

220 1 NE/NW OSHD Basalt Q Tc r 
221 12 SW/SE OSHD Basalt Q Tcr 1 4. 4  

T3S, R 30E 

222 27 NE/NE Basalt Q Tcr 

T4S, R34E 

223 3 1  NW/SW USFS Basalt Q Tcr 
224 32 SW /SE USFS Basalt Q Tcr 

T4S, R33 l/2E 

225 35 SW/NE USFS Basalt Q Tcr 
226 36 SE 1 /4 USFS Basalt Q Tcr 

T4S, R33E 

227 6 SE/SE USFS Basalt Q Tcr 

T4S, R 3 1 E  

228 34 NW/NE OSHD F\asa)t Q Tcr  
229 34 NW/NE OSHD Basalt Q Tcr 
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SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass #20 Ht. coarse/fine 

2 . 69 1 5. 4 @ 1 . 4  

2 .  84 ,  2. 82 1 3. 6 @ 7. 3  

2 . 8 9 24. 86 @ 2 .  2 

60/51 

54-70/37-62 

2. 8 2  1 5 . 3 @ . 9 
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QUALITY QUANTITY 

Good Small 

Good 

Large 

Small 

Good Medium 

Good Medium 

Small 
Small 

REMARKS 

Inactive 
1 R -5 -224 

1R - 1 -498 

Inactive 

Inactive 

Inactive 

Inactive 
Bor row 
Borrow 

Active 
Borrow 

Borrow 
Borrow 

Inactive 
Inactive 

Inactive 

Pit run 
Inactive 

Inactive 
Inactive 

Inactive 

Inactive 
Inactive 



MAP LOCATION TYPE OF Na2so4 
NO. (SEC . )  OWNER NAME DEPOSIT FM LAR ("/o loss) 

T4S, R30E 

230 5 NW/SE Gurdane Quar ry Basalt Q Tcr 
231 1 6  NW /SW Basalt Trench Tcr 
232 27  NE/SW USFS Bas alt Trench Tcr 
233 3 1  SW/SE USFS Five Mile C r .  Q Basalt Q Tcr 1 3  1 . 0  
234 33 NE/SW USFS Prospect Basalt 

T5S, R 33E 

235 3 NW/NW USFS Basalt Q Tcr 
236 1 0  SW /NW USFS Butcher knife Spr. Basalt Q Tcr 23 . 9 1  
237 1 0  SE/NE USFS Basalt Q Tcr 
2 38 28 SE/NW USFS Basalt Q Tcr 
239 34 NW/SW USFS C able C reek Basalt Q Tcr 20-23 

TSS, R 32E 

240 4 NE/SE OSHD Basalt Q Tcr 

TSS, R 31E 

241 14 NW/NW Pr ivate Ukiah Gravel Pit G r avel Qal 
242 14 SE/SW Pr ivate Gravel Qal 
243 16 NE/SW Bas alt Q Tcr 
244 21 NE/NW Basalt Q Tcr 
245 21 NW/NE OSHD Basalt Q Tcr 
246 21 NW /SE OSHD Basalt Q Tcr 
247 28 NE/NW OSHD Basalt Q T c r  

T5S, R 30E 

248 2 NE/NE USFS Basalt Q Tc r 
249 3 SE/NE USFS Bas alt Q Tcr 
250 4 NE/NW USFS Basalt Q Tcr 
251  5 SW/SE USFS Basalt Q Tcr  
252 7 SE/NW USFS Gillman Ranch Basalt Q Tcr 
253 9 NW/SE USFS Sugar Bowl Basalt Q Tcr 
254 11 SW/SW USFS Wolf Springs Basalt Q Tcr 22 
255 18 SE/NE USFS Basalt Q T c r  
256 2 1  SE/SW USFS Dry 5 -Mile C r. #l Basalt Q Tcr 32. 1 
257 31  NW/NW USFS Divide Well Basalt Q Tcr 

T6S, R35E 

258 19 NW /NE USFS Big C reek Welded Tuff Q Tts 23 

T6S, R 34E 

259 28 SW/SW USFS Winom Meadows Rhyodacite Q Tts 26 . 7 -28 . 9  0 49 

T6S, R 33E 

260 17 NE/SW USFS Basalt Q Tcr 1 7 . 6  3 . 0 
261 25  NW/SE USFS Or iental Q Tts 28. 2 9 . 5 
262 28 NE/SE USFS Oriental Rhyolite Q Tts 35 1 4, 0 
263 30 NE/NE USFS Texas Bar Welded Tuff Q Tts 22-24 
264 35 NW/NW USFS Oriental Granitic Q KJi 39 1 9 . 0 
265 35 NW/NW USFS Granitic Q KJi 43 1 7, 0  
266 36 SW/SW USFS Granitic Q KJi 59 25 
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SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass #ZO Ht. coarse/fine QUALITY QUANTITY REMARKS 

Active 

Borrow 
NP NP 93/76 Large 

Platy rock 

Bor row 
70/77 Small 

Trench 

43-57/1 8-?.7 Small 

Good Large l R - 5 -945 

Small Inactive 
Exhausted 

Small 
NP zs Talus slope 

Good Large Active 

Borrow 

Small Borrow 
Small Bor row 
Small 

82/81 

80/73 

68/64 Inactive 

78/80 

NP NP Large Inactive 
NP 
NP NP 

8?./6?-74 
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MAP LOCATION TYPE OF Na2so4 
NO. (SEC . )  OWNER NAME DEPOSIT FM LAR (o/o loss) 

T6S, R32E 

267 4 NW/SW USFS Ross Springs Basalt Q Tcr  
268 24 SE/SE USFS Prospect Basalt Q Tcr 
269 27 SW/NW Private N. Fk. John Day Welded Tuff Q Tts 1 7. 9  . 72 
270 30 NE/SE USFS Basalt Q Tcr 

T6S, R31E 

271 15 NE/NW OSHD Basalt Q Tcr 
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SPECIFIC O A D  DURA. 
PI LL GRAVITY Pass 1120 Ht. coarse/fine QUALITY QUANTITY REMARKS 

Water filled 

Small 

Rip Rap 
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