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INDEX TO REGION FOUR BUILDING PLANS

Alteration of roof lines . . . e e e e e e e e

Arrangement of buildings w1th1n the group . . . . . .
16,17

Barns . . . . . . . . . .. 0 e e e e e e e e e e

Basements . . . e e e e e e e e e e e e e e e e e

Bid Spe01flcatlons, use, plans and lists of materials for bid.

Blacksmith shop . . . . . . . . . .« . . . . . o . ..
Building codes, local. . . . . . . . e e e e e

Buildings, kind of, included in R-4 plans e e e e
Building limitations, the $5,000 limit . . . . . . . .
Building maintenance, care of, etc., . . . . . .
Buildings, miscellaneous . . . . . . . . . . . .
Building materials, care of . . . . . . . . .

Building plan index from which to requisition full plans

(see Index in front of Manual)
Building plans, not to be sold . . . . . ..
Buying materials in quantity to get best prlces ..
Carpenters, necessity of hiring, when? (CCC labor) . .
Care of building materials on job . . . . . . . . . .
Cellar . . . . .« ¢ v v v v e e e e e e e e e e e e
“Central Point,” tie all structures to . . . . . . . .
Chimneys . . . f e e e e e e e e e e e e e e e
Codes, local bulldlng e e e e e e e e e e
Color scheme . . . . . . e e e e
Combination bulldlngs favored poss1b111t1es e e e
Concrete - fundamentals of good . . . . . . . . . . .
Constructing a group of building in one season . . . .
Contracting of improvement work . . . . . . . . . . .
Cooperation desired by Regional Forester . . . . . . .
Departure from building plans not permissible . .
Descriptive sheet . . . . . . . . . e e e e e e
Development and care of station grounds e e e e e
Drainage of Site . . . . . . . . . . o . . o . . . ..
Driveways through station grounds . . . . . . . . . .
Dwellings, all types, policy relative to each . . . .
Electric-lights, wiring for . . .. - ..

Employment by day on improvement work rather than by month

Employment of men on improvement work . . . . . . . .
Employment of men on general improvement work . . .
CCC labor. . . . . « v ¢ v v v v o v e e e
Equipment Buildings . . . . . . . . e e e e e
Equipment, plans for constructing (mess wagon, trailer,
cache, water trough, cistern, gas and oil house)
Buildings) . . . . . . . . . . . o . .. ..
Errors in plans, call to R.O. attention . . . . . . .
Explosives - warning about e e e e e e e e e e e
Fencing of yard . . . . . . . . . . . . . . o . . ..
Filing of plans . . e e e e e e e e e e e e e
Fire control structures e e e e e e e e e e e e
Flues for buildings . . . . . . . . . . . . . o o ..
Foundations for buildings . . . . . . . . . . . . . .
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Foundations, method of 1aying oUt veeeeeeecsrcveesoeasaeass HO,UL
Frame vs. 10g DulldingsS...vsereveersvesccssearsssonssnncnsss 25
Frost—proof IoOmMSe.iveesrenesensnesrsnsecsenacrsnnrnassnnss 28
Furnaces (BaSementS) eeeeeeeeeseecossesessssecsessoscnasasss 26
GO A s s sosesasasenaosaansssasernasseosscssosnssossanesnsnas 13
Gasoline, storage Of eiieeeieieesesosnosscsascassssessnseass 13,31
General uses for which buildings are to be constructed..... 10
Grades of lumber, tO be USEAussesesovecrcacocssssnsasannsses b
Grass FOr lawnSeeeseesecsesessssoesossnetoscostsosssasssnss 20
Grounds, development Ofce.eieeerierenneesrscnnsessssenasess 20,21
Grouping buildingS. e eeeeeeeeeeoeeceoennonenassnsssnanenes, 16,17,18
Grouping buildings, suggestions for improving present .grouping.....l®
Guards! QUATtETrSeecisseeseonscnscsnssscassensoanssssssnssssse 102
Ice on eaves, preventing roof leaKing.eeeaesnceocessocsenns 2f
IMPTOVEmEnt PLAN wevvreeeeeneeonanonnnanseansnssnneonesnsas 1D
Insulation of ceilling against heat passing through......... 27
Insulation, frost—proof roomMS..eeeececrnosooneessse cecosreneess 28
Lawn, development Of..ceeereeceaicsconssarscesssssscsnceces 20
Leaking roof from snow and ice, prevention of...eeeeecese.. 27
Lights, electric wiring fOTeeeceercnecaotanesennscsnensness 2f
Limitations, the §5,000 building :1imit does mot include

PLUMDINg e s eosoesanseoasssnssonssassssescnssnesnss 18
Location of buildings, general considerationS.............. 14,15
Location of buildings, geographical, considerations........ 14,15
Location of buildings, moving from present sites..eeseesess 15
Location of buildings, sites in towns or citiesavieiieeceso.s 15
Location of buildings relative to each other and to roads.. 16,17,18,19
Log vs. frame bulldingsS..eeceeeoescsesovssscsscssnsssssscss 29
Lookout houses (Misc. BUuildings)eeeeeeeeeeeeeoonsesnseesaes 13
Lumber grades t0 De USEAeeeeeeeseeecsneeasccscsnsoosnoanees U
Map, TOUZN £1€lde..eeueeeennneeooseasccesncoeasnsencsncanses 16
Materials, buying in quantity to get best prices........... 22,23
Miscellaneous MAtterSeeeeeeesesoeacosenseaossonasconssossee Ul
Number, location and character of buildings, should try to
’ determine before one is DULlbe.veeeeeoneoeenesessass 12,13,14
Offices, separate and in combination..sseeceesaceceeceesssss 12
Orientation of HUildingsS..eecereecescecsssssnscssssocssnres 1f
Paints, 0ils, varnishes, €bCe.veeecceccccesessecsocscsasens 28 to 30
Parking space left open between yard fence and highway..... 17,20
Pitch OFf TOOfSueueeeeoeorososvosencsvsocscscsoansasoscncsasnsee COfy28
PO St e e s e vaseoroeeseacseccossessassasasscsonnssesessnsssss 20
PLUIIDATNIE e ¢ e e et eeeovnoreonconsnssonnnssscancsasssncesancsaes 2D
POWAET HOUSCaseesoeaseocossssasessscasonsssnansssasssoonese 13
Proposed Buildings - policy regarding kinds, etCeesee.sss., 11,12,13%,14
Purposes for which buildings are constructed............ . 10
Records required Of FOIestSe.eeeeeeeceosaveonssossascasasas 16
Replacement of buildings, policy thereon (Improving Exist-

ING GLOUPS) eesvvnesooncasoseessosossnaessseaesssasaeans 14,15,16,17,

........ P £
Report required Of FOrestSeeesscescececssssossosscsesssenas 10
Roads and location of buildings relative thereto.....see... 15
Rodent—proofing roOmSseesseesessescnsssanssossacssscsscnsss 28
Roof, degree Of SlOpEucvieesscevsscrosensscenssssnsessncense Of,28
Roof lines, alternation 0f...ieeececeesceocccosseasenosasees 17,18
Roof, preventing leaking account ice forming on eavesSe..... 27
Roof, to be covered with shingles of wWOOQ.ieieessoseseosenes 28
Sawdust for frost—proofing roomss...cieesseecccecosecesesey 28
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Shakes, wnen t0O D& USede.vessersesocscssasssososanssescsosssss 28
Shevlin siding instead of 1logs, WheNTeseeeisoosooososasosssse 2h
ONINEleSeeeesceesssasenarsossssssssasossassssnsasssosssnsssnsas 28

SN OPS e s eeossotsssocstostonocooossssosososssnsnsosoosasasnnnns 13

Siding generally, use same kind for each of group of buildings 2h

Sites for buildings, general considerationNS..eeecesssseesssosss 14,15,15a
Sites for buildings, geographical, considerationSe.eececeseccss 14,15

Sites for bulldings — S&E PUrchaSEeSisecsessscssssasssescscsoss 15
Sites for buildings —~ ERA PUrchoSeS..esescoscscecssssorocasns 15a
Sites for buildings ~ ECW PurchaseSeieesesvecsoccensacssonans 1ha

Snowfall and pitch O0f ToOfSeeersseseeocrossssncsssonssnennsss 27,28
"Squaring" building with whatleieeecieeocoosssacsonsssascasas 17
Storerooms (See GAraZeS)ececeseeseeseocasrsosasessssscnscnsos 13
Substitutes for wood, when permissible.ieeeecsscecsesccsncsss 23,#1
Tie all structures to "Central PointMe..eiievioovsenceronsens 18
Time within which surveys and reports should be made.ccesess.. 16
Toilets (Misc. BULldingsS)eeeeeoseseseseossooessssscsasnsoasss 13
Towers for lookouts (Misc. Builldings)eeeeeesseveesoscnresonas 13
Trees at StablionSieeeeeseeescsrersrossescsssscsasssscssssssas 20
Use of building plans required....ciceeeeeceasscsosocsccsanes 10,11
Walks through station groundS.ceeecesscssosscscssoscscsscssca 20,21
Wall DOATASeenesnssoeeececocosonoscsnssassossossesanasssacones 26
Warehouses & Equipment Buildings.ee.vieeeeeceiseeosenenancanns 13
Winds, consideration of in locating buildingSeeeeescscesocass 15
Wood SuDSEitULeS, WHEN USCe.seasssessesessssonssscessscsocens o3 ,41
Yard, development and care Ofceeecscessocsscasscssssnsassncns 20,21
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REGION 4

BUILDING PLAN INDEX

¢ Plan ¢ Lands H : Date :
: Number : Plate YNo: Type : Size : Completed :
: : Dwellings : : :
: 1 : 4 Room with Basement : : Complete
: 1A : 4 Room without Basement : : Complete :
: 13 : : Rangers! Residence : : :
: 1C : : Rangers' Residence : : :
12 : : Chief Clerks'-Executive Ass'ts : :

: ; 1 & Staff Officers' Residences : : :
: 1E : ¢ Chief Clerks'-Executive Ass'ts : :
: i & Staff Officers' Residences: : :
: 2 : ! Summer Headquarters : : Complete
: : : 3 or.4 Room : : :
: 3 & 3A: 1 Regional Forester's Residence: : :
: 3B : : Ass't Regional Forester's and: : :
: : Supervisor's Residences : :
: 3C : : Ass't Regional Forester's and: : :
: H : Supervisor's Residences : : :
3D : : : : :

: 3E : : : : :
: 4 : : 1 Room & Porch : 16" x 24t & Complete
: ) : : 1 Room, Storeroom & Porch : 18' x 24t Complete
: b : 1 Room (No Porch) : : Complete
: 7 : 2 Room & Porch : : Complete
: 7 alt.: : 3 Room & Porch {with plbg.) : : Complete :
TA : Dwelling -~ 3 Room : : :

: : (Recreation Patrol Bldg.,) : : :
: 1B ¢ Dwelling : : :
: 8 : : Dwelling : : Complete :
: 9 : Bunlx House : ¢ Complete :
¢ 10 : : : H
: : : Barnsg : : :
: 11 : : 4 Horse Type : : Complete :
: 12 : : 6 Horse Type : : Complete
v 134 : 2 Horse Type : : Complete
: 13B : : 2 Horse Type : : Complete :
¢ 14 : : Fly Shed : : Complete
: 15 : : : : H
: 16 : : : : :
¢ 17 : : : :
18 : : : : :
: 19 ! : : : :
: : : Garages : : :
r 20 : : 2 Car Type : : Complete
21 : : 2 Car & Storeroom : ¢ Complete :
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: Plan : Lands :

: Date H
: Humber : Plate No: Type : Size ¢ Completed :
v 22 : : 2 far & Storeroom & Shop : : :
23 : : Single Car, Storeroom : : Complete
: : : and Woodshed : :
¢ 24 : : Single Car Type : : Complete

25 : + 3 Car Type : :
26 : : : :

N
~

28 : : : :
: 29 . . . .
: : : Warehouse & Equipment Bldgs, : :
+ 30 : : Large Type : :
31 : ¢ Small Type 24 x 32t
32 : : Storeroom & Office : :

33 : : Storeroom & Shop Zombination : : Complete

T 33A : ¢ Storeroom & 3 Car Garage : : Complete

338 : : Storeroom & % Car Garage : : Complete

¢ 33C : : Storeroom & 3 Car Garage : : Commlete

s 34 : : Storeroom, Garage & 2-Horse : : Complete
: : : Barn : :

1 35 : ¢ Garage & Equipuwent Building : : Complete
: 36 : : : :
37 : : : :
: 38 : :
39 : :

: Ho : : Blacksmith Shop : : Complete
. Wl . : . .
uo :
)_;_3 . .
4y : :
: L5 : :
: U6 :
H : : :
: L& ' : : :
: L9 : ' : :
: : : Offices : :
HENO' : : Office : :

: hl : : Office & Bedroom (or Store- : : Complete
: :  Room) : :

¢ HlB : ¢ Alternate Plan Office & : : Complete
: : :  Bedroom : :
T 52 : : Office & Storeroom or : :
: : :  (Mess & Bunk) : :

: B3 : : Office, Storeroom (or : : Coumplete
: : : Dwelling) : :

t 54 : ! Supervisors' Office Bldg, : : Complete
: HUA : ¢ Supervisors! Office Bldg. : :
: 54B : : Supervisors' Office Bldg, : :
i blyc : : Supervisors' Office Bldg, : :
HENS1S, : : Office -~ 3 Room : :
: 56 : .

U1
~
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Plan :  TLands

)
.

Type

Size

Date

¢+ Number ¢ Plate No:

K& :
59 :

60
6CA-1
6CA-2
61
62
624
63
6La
64B :
ELUB-1
6UB-2
: b6LUB-3
¢ bup-U
:  6UYB-5
64c
6l4c-1
bYc-2
: 64c-3
:  buc~lL
:+ 6UD
¢ B4D-1
:  Bup-2
: 64p-3
6UE
64E~-1
bUE-~2
6YE~3
buF :
¢ 6hp-1
+  6up-2
i 65
: 654
: 6FB
66
: 67
: 674 :
. 68 :
: 69 :
: 694-1
: 694~2 @
! 69A-3
69A~L ¢
h9A-5

en 4o o

*e wa o

: 694-6
: 69B-1
¢ 69B-2

69B~3

70
TCA~1
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Miscellaneous Buildings
Spring House

1 Powder House

Large Hillside Cellar
Small Hillside Cellar
Cellar, Cold Storage Type
Bulletin Boards

Checking Station

: Entrance Signe
:+ Entrance Signs
¢ Entrance Signs
¢ Entrance Signs
: Entrance Signs

o a4 ¢o re «o

Markers
Markers

Archways

Entrances

: Fences & Gates
: Buck Pole Fence
¢ Panel for Log Fence

Woodshed
Cattle Guard, 15 Ton
Cattle Guard, 3 Ton
Ice House

e ea +% se ea

Trellises, Garden Seats, etc.:
: Rustic Seats

Screens

: Portals
¢ Barriers

Toilets
Single Unit Pit Toilet
Single Unit Pit Toilet
(shake type)

BP-3

Complete
Complete

¢ Complete

Complete
Complete
Complete

: Complete

Complete
Complete
Complete
Complete

Complete

Complete

Complete
Complete
Complete
Complete

: Complete
: Complete

Complete

Complete

Complete
Complete

: Completed :

.

s ew se

.o

se as oo



: Plan Lands : : Date :
Number : Plate No: Type ! Completed :
t JO0A-2 : Single Unit Chemical Toilet : :
: 7J0B-1 ¢ 2 Unit Pit Toilet (cobble rock) : Complete :
: 70B-2 : 2 Unit Std, Plumbing (shakes) Complete :
i JO0B=3 : 2 Unit Pit (shakes) :
70B-4 ¢ 2 Unit Pit (shakes) :
71 : ¢ 4 Unit Chemical Latrine : : Complete
71A-1 t 4 Unit Chemical Iatrine (shakes) : :
714-2 ¢ 4 Unit Standard Plumbing : : :
72 : : U4 Unit Pit Type : : Complete
724-1 @ : U4 Unit Pit Type (shakes) : :
72A~2 : 4 Unit Standard Plumbing :
72A-3 : 4 Unit Std, Plbg.(cobble rock)
7oA-4 : 4 Unit std, Plbg.(frame bldg,)

: : with shakesg : : :
¢ 72B-1 ¢ 5 Unit Standard Plumbing : Complete :
v 72B-2 : : : :
1 73 : 6 Unit Standard Plumbing : ¢ Complete
¢ 73A-1 : :
: 73A-2 : : :
74 : 8 Unit Standard Plumbing : Complete :
¢ Tha-1l : 8 Unit Std, Plbg,(cobble rock: : :
: : : and shakes) : : :
i 7us-2 ¢ 8 Unit std, Plbg. (shakes) : : :
+ 75 : H : H
: 76 (Septic Tanks, (Large) : Complete :
: (Drainage Fields : :
: (Filter Trenches : s
: 764 : Septic Tank (Small) : Complete
r 76A-1 Septic Tank (Medium) :

76A-2 :

7 : b :

t 78 : : H

+ 79 : : Portable Toilet : Complete :

! : : Lookout Buildings : :

: 8C : ¢ Lookout House Complete ¢

+ 2l * Patrol Station & Tower :

: : Cupola :

&2 ¢ Lookout Tower with Living Complete

: Quarters :

83 : Lookout Tower with Cupola : :

: gu ! Lookout Tower with Platform : : :

: 5 : H : :

i 86 : : : :

&7 : : : : :

: 88 : : : :

: &9 : : : :

: ! Qther Buildings or Equipment : : :

¢ 90 ¢ Mess Wagon ! : :

¢ 9l : ¢ Trailer Plan : : :

: 92 : ! Fire Tool Cache : : :

924 : : Fire Tool Boxes : : :

93 H ! Water Troughs : H

9y ! Cistern : : :
R-4 0, HAbk, 5/6/35 BP-4



Plan + Lands ¢ : : Date :
: Number : Plate No: Type Size : Completed :
t 95 : ¢ Gasoline & 0il House ! Complete
96 : Camp Ground Stove ! Complete
96A-1 : Stoves with clay or brick : Complete
H : walls : :
: 96A-2 : Stoves with coils (combina~- : Complete :
: : : tion of 4 stoves) : : :
: ShA-3 : Group Camp Ground Stove : : Complete
+ 9hA=4 : Group Camp Ground Stove : : Complete :
+ 97A,B&C: ¢ Camp Ground Tabdble : : Complete
: 97D : Camp Ground Tablesg : : Complete
¢ 97D-1 ¢ Camp Ground Tables (cobble : :
: ’ : : legs) : :
+ 97D-2 : : :
: 972-3 : : :
97D-4 : : ! :
: 98 Rev,: ¢ Camp Ground Drinking Fountains : Complete
T 98A-1 : Drinking Fountain : ¢ Complete
: 98A-2 H s :
:+ 98B~1 : : Water Fountains (Ornamental) | :
: 99 : : : : :
T 994A-1 : : :
: 99A-2 : : H
s 99B-~1 : : :
+ 99B-2 : : :
+ 99¢C-1 ¢ Hunter & Summer Cabin : : :
¢ 99¢-2 ¢ Hunter & Swmmer Cabin :
s 100 Instrument Shelter : : Complete :
: 101 ¢ Electric Specifications : : Complete :
¢+ 1014A-1 ¢ Lighting Laycuts : : :
: 1014A~2 : : :
1014-% : : :
: 101A-4 : : : :
: 101B-1 : Lighting Plant Buildings : :
: 101B-2 : : Lighting Plant Buildings : : :
: 101B~3 ¢ Lighting Plant Buildings : !
s 102 : Foundation Forms & ILayouts : Complete :
: 103B~1 ¢ Incinerators : : :
: 103 ¢ Garbage Pit covers : : Complete
v 1034-1 ¢ Garbage Pit Covers : :
¢ 103A-2 : Garbage Pit Covers : : :
: 104 : : Camp Ground Shelter : : Complete
: 10hA-1 : Rock Shelter : : Complete :
: 104A-2 ¢ Rock Shelter : Complete
: 1044A-3 ¢ Rock Shelter : Complete @
¢ 1loka-Yy ¢ Open Shelter : : Complete
¢ 104B-1 ¢ : 3 Wall Shelter (Leanto) : : Complete
: 1obB-2 ¢ 3 Wall Shelter (Leanto) : : Complete
: 1ouB-3 : Closed Shelter : : :
¢ 104B-4 : Overlook Shelter : : Complete
: 1048-H : Scenic Point Development : Complete
s 105 ¢ Warming Fireplace Complete
: 10hA ¢ Heating <tove : :
: 106 : Bon Fire Place : Complete :
¢ 1064-1 : :
: 1064-2 :
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: Plan : Tands

Date

: Tumber : Plate No: Type Sige Completed :
: 106B~1 : Fireplace : ‘ :
: 106B-2 : Fireplace : : :
¢ 107 H : Amphitheater + Complete
1074A-1 : H :
1074~2 : :
: 107A-3 : : : :
¢ 108 : Playground Equipment : : Complete :
: 108A-1 ¢ Swings K : :
: 1084A-2 : Horizontal Bars : :
: 108A-3 : : :
: 1084A-4 : : :
: 1084-H ¢ ! : :
: 108B-1 : See-Saws : H :
: 108B-2 : : :
: 108B~-3 : H
: 108B-U : :
: 1083-5 : : :
¢ 108C~1 : Chutes : :
: 108C~-2 : : : :
: 108C-3 : : : :
: 108D-1 : Sand Pile (Sand Boxes) : : Cormplete
: 103D=2 : : : :
: 108D-3 : : :
: 109 : Rustic Furniture : : :
+ 109A-1 : Seats : :
¢ 1094-2 ¢ : : :
¢ 109A-3 : : :
¢ 1094-4 : : :
+ 10945 : : :
: 1094-6 : : :
: 109B-1 : : :
: 109B-2 : : : :
¢ 109B-3 : : : :
: 109B-4 : : : :
: 109C-1 ¢ : : :
: 109C0~2 : : :
: 109D-1 :
: 109D-2 : : :
s 110 : ¢ Use of Steel Square ¢ Complete :
: 111 : : Wading Pool (large) : Complete ¢
: 1114-1 ¢ Wading Pool (Small) : :
+ 112 : : Bath Fouse (2 showers,2 tubs): : Complete
: 112A-1 ¢ ¢ Shower Bath (4 showers, 2 : : “Complete
: : toilets - camp grounds) : :
: 112A-2 @ Shower Bath (4 showers, 2 : : Complete :
: : toilets - laundry room) : : :
¢ 112A-3 : : :
: 112B-1 : Wash House (2 sets, 2 tubs) : . s
: 11eB-2 ¢ Wash House H : :
: 113 : : Swimming Pool : 25' x 60! :
¢ 1134A~1 ¢ Swimming Pool : 25t x 75! ¢
¢ 113A-2 : : : :
v 114 : : Water Storage Tenk 10,000 Gal, : Complete @
: 11ha-1 : Water Storage Tank 6,000 Gal, : :
¢ 114a-2 : Water Storage Tank 15,000 Gal, : :
: 11443 ! Water Storage Tank 25,000 Gal, : :
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: Plan : Lands

Type

Size

Date

: Jumber : Plate No:

: 115

¢ 11RA-1

j 1154-2

: 115B-1 ¢

¢ 115B-2

s 116

: 1164-1

: 116A-2

+ 117 :
117A-1

: 118 :

v 118A-1
118A-2
119

+ 1194-1

: 120

: 1204A-1

: 120A-2

: 121

: 1214A-1

121A-2

121A-3

1214~k

121A-5

121B-1

121B-2 :

¢ 121B-3 @

: 121B-4

122

: 1224-1 ¢

v 12248-2

t 122A-3

¢ 122B-1

: 122B-2

: 122¢-1

¢ la22¢-2

¢ 122¢-3

: 1e2c-4

+ 122D-1 ¢

: 122D-2

i 122E~1

+ 122E-2

i 122E-3% ¢

¢ 122F-1

¢ 122F-2

28 es as ee

r 122F-3
¢ 122G-1
: 122G6-2
: 1226-3 @
¢ 12PH-1
: 122H~2
v 1221-1
: 1221-2
: 1223-1
t 1227-2 @

R-U 0, Hdbk, 5/6/35

: Water Supply

: Hydrants & Draings

Hydrants & Drains
Pump Building
Pump Building

: Food Cabinets
i Food Cabinets
¢ Food Cabinets
: Water Cooler
: Water Cooler
: Flag Pole

: Flag Pole

: Flag Pole

: Barbecue Pit
¢ Barbecue Pit

Tent Floor (Cravel)

: Tent Floor (Slab Rocks)

¢ Bridge
: Foot Bridge
: Foot Bridge

Foot Bridge

: Foot Bridge
: Foot Bridge
: Foot Bridge
: Foot Bridge
¢ Foot Bridge
: Foot Bridge
¢ Playground Layouts
¢ Golf Course

e seo oe

Golf Course
Golf Course

: Ski Runs & Take Off

Ski Runs & Take Off
Ski Runs & Take Off

+ Tobogan Slides

Tobogan Slides

: Tobogan Slides :
Skating Rink Building Shelter:

BP-7
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Complete

Complete

Complete
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¢ Plan :+ Lands : : Date :
: iffumber : Plate Mo: Type : Size : Completed :
123 : : Boat Docls, Piers & Landings : : :
t 1234-1 ¢ : ' : : :
: 12342 : : : t
¢ 1234-3 : : : :
¢ 1234-4 ¢ : : : :
: 1238 H : : : :
¢ 123B-1 : Pontoon Boat Landing : : Complete
: 123B-2 : H : :
¢ 123B=3 : : : :
: 123B-4 : : : :
¢ 1238C : : Boat Piers : : :
¢ 1230-1 : : : :
: 123C-2 : : : :
: 1230-3 @ : : : :
: 123D : : Boat Houses : : :
: 123D-1 : : : :
: 123D-2 : : : :
: 123D~% : : : :
: 124 : : Dressing Room Buildings : : :
: : : for Lakes : : :
: 12ba-1 ¢ : Dressing Room Buildings : : Complete :
: : : for Lakes : : :
2 12ha-2 : : : :
: 12h4a-3 : : : :
125 : : Garbage (Can Anchorage : : Complete :
: : : Forest Service Camp Bldgs, @ : :
v 126 : : Equipment & Truck Shelter : : Complete :
: 1264 : : Tool Shed . : : Complete
+ 12638 : : Blacksmith & Machine Shop : ¢ Complete :
: 126¢ : : Office Building for Supts, : Complete
: : : and Engineers : : H
: 126D : : Garage (10 stalls) : Complete :
1 126F : : Gasoline & 0il House : : Complete :
: 126F : : Powder House : : Complete @
: 126G : : Barracks : : Complete
+ 130 : ¢ Community Building with : : :
: : : Recreation Rooms : : :
¢ 130A-1 ¢ Yearlong Community Building : :
: 1304~2 : : : :
: 13C3~1 ¢ Summer Community Building H : :
¢ 13CB=2 : : : :
1 130C~1 ¢ Winter Community Building : : :
: 130C-2 : : : H
¢ 131 : : luseums : : :
s 131A-1 ¢ Museums : H :
: 131B~1 + Exhibit Houses : : :
¢ 131B-2 : Exhibit Houses : : :
: 132 : { Service Buildings ! : :
r 1324-1 ¢ : : : :
: 132A-2 : : : : :
+ 132A-3 : : : :
: 132B-1 ¢ : : : :
1 132B-2 : : : :
: 132B=3% : : : H
: 132B-4 “ : : :
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Plan Lands : : Date
: Mwnber :;Plate No,: Type : Size : Completed :
+ 1320-1 : Stores & Canteens : : :
: 132¢-2 ¢ Stores & Canteens : :
: 1320-3 : Stores & Canteens : H
+ 133 : Summer Hemes & Cabins : :
¢ 13341 : 1 Room : ¢ Complete :
: 133%3A-2 ¢ 1 Room : : :
t 133B-1 ¢ : 2 Room : : :
¢ 13382 ¢ With Dining Rm, Sitting Rm,, : :
: : : Toilet, Shower (2 Room) :
133C-1 : 3 Bm, Add Fireplace, Bed Rmn, :
: H : Porch : : :
¢ 133D-1 + 5 Rm, add Bed Room, Etc, : : :
s 134 : : Lodges : :
s 134a-1 : Lodges :
: 1344-2 ¢ : Lodges :
135 : : Service Stations :
¢ 135A-1 ¢ : Service Stations :
: 13hA~2 ¢ ¢ Service Stations : :
: 136 : Garages : : :
: 1364-1 : Garages : :
: 136A-2 : Garages :
s 1364-3 : Ggrages : :
137 ! Laundry Buildings for Lodges : :
v 137A-1 : Laundry Buildings for Lodges : :
: 13742 t Laundry Buildings for Lodges : :
: 138 ¢ Public Loockouts & Observatorie
v 1384A-1 ¢ Lookout : : :
: 1384=2 : Lookout : : :
: 138A-7% : Lookout : : :
: 138A-Y4 : Lookout : : :
+ 139 : Dude Ranch : H :
¢ 140 : : : : :
: 141 : : Renovate CCC Camp : : :
+ 142 : ¢ Interiors for Public Service : : :
: : H Buildings : H :
15C : Cleanout of Debris : :
151 ¢ Cribbing or Rock Walls at : :
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OPERATION HANDBOCK
Region Y4

BUILDING PLANS

CONSTRUCTION A¥D MAINTENANCE

GENERAL USES FOR WHICH BUILDINGS ARE TO BE CONSTRUCTED

In this Region buildings constructed for administrative, pro-
tective and recreation use are usually designed and constructed for one
of four general uses:

1., Permanent administrative force and equipment.
A, Housing
B. Office guarters
C. Warehouses
D. Equipment buildings, shops, barns, garages and other

2, Temporary administrative force and equipment.
A, Housing
B, Office gquarters
C. Warehouses
D. Equipment buildings, shops, barns, garages and other

3. PFire protection
A. Housing
B, Lookouts
C. Storehouses, caches, etc,

4, Recreational buildings. (For buildings and equipment con-
structed for recreational use, see Lands Handbook,)

Buildings for the first use are as a rule the most pretentious
designed and constructed by the Forest Service. They are usually
assembled in groups of three or more according to the needs at head-
quarters for Forest Supervisors and District Rangers. 3Buildings de-
signed for the second use are less pretentious in appearance and are
usually constructed at sites where only one or, at most, three buildings
are needed, Buildings for the third use are¢ designed purely for a
special purpose, such as lookout houses or towers, and their location
is determined entirely by the needs of the fire control organization,

BUILDING PLANS

As an index to the kind of plans available for use on the Forest, a
letter~size reproduction of the first page of each set of plans will be
supplied Supervisors as a part of this mamual and as a supplement hereto,
When it is desired to construct a building, the necessary prints will be
requisitioned from the Regional Office, In this way it will not be necessary
for each Supervisor's office to maintain a voluminous file of plans. Each
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set of prints furnished will include a complete list of materials and
instructions for erection., Lists of materials are prepared and can be
furnished so they may be used in bid specifications; and they will comply
with all fiscal requirements in the preparation of bids and vouchers, By
this method, these lists may be requisitioned of the Regional Office in
quantities sufficient for attaching to bids, thms eliminating the time
and labor in preparing material lists, Building plans will be prepared
on atlas—-size tracings so that the prints may be filed in file cabinets,
atlas-~binders, or folded for filing in standard letter files.

POLICY IN REGARD TO USE OF STANDARD BUILDING PLANS

Only standard or special plans sent you from the Regional Office
shall be used. Aprroved plans and specifications muist be followed in
detail without variation, Changes in floor plans, design, fiaish, etc.,
shall not be made in the field except upon specific approval by the
Regional Forester or his duly authorized representative. Recommendations
for such changes must be supported by conclusive evidence as to why the
change is necessary.

If errors in plans or lists of materials are found in the course of
construction, they should be reported promptly to the Regional Office so
that corrections may be made,

PROPOSED BUILDINGS

Buildings will be constructed where there is an evident need and
where prior approval is granted by the Regional Office, Before construction
on any building, it will be necessary for the Forest concerned to show a
reason why such a building is needed, In meking your showing regarding
the need for a particular building, meke a definite study of your needs
and show in your report to the Regional Office whether these buildings are
intended for quartering or housing temporary or permanent administrative
people or equipment, or whether they are for fire protection, We want to
build, as close as possible, to take care of actual needs,

Care and consideration should be given, in planning your needs,
that you look reasonably into the future, but caution should be used to
make certain that we are not building too far ahead, It is certain that
we do not wish to have on our hands in a few years a mumber of empty
or unused buildings, The first cost of the building is not alone the
important consideration, and we must not lose sight of the fact, in this
building program, that we will have a perpetual Jjob of maintenance for
every improvement we construct, Certainly we should not build anything
that we do not intend to maintain, and every additional building is going
to take a material amount of maintenance, Therefore, keep improvements
to a minimum consistent with real needs, While it is appreciated that
we should do what building we can while we have available funds, neverthe-
less, availability of funds is no good reason for over~doing the construction
of buildings, If you are in doubt as to the extent of your needs, the
Regional Office will review a report from you and will be willing to pro-~
pose a building for your needs after this review,
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The Following will be the Policy Relative %o the Type of Building
to be Constructed for Various Periods of Occupancy:

Dwellings

Plans #1, 1A and 2 will be built at yearlong ranger stations only.

Plans #3 and #3a are intended to serve as Regional Foresters' residences.

Plans 3B and 3C are intended to serve as Assistant Regional Foresters! and
Supervisors! residences.

Plans 1B and 1C are intended for Rangers! residences but will only be
approved in exceptional cases.

Plans 1D and 1E are to serve as Chief Clerks'! residences or as residences
for executive assistants and staff officers.

Plans 3, 3A, 3B, 3C, 1B, 1C, 1F and 1G will be built only accordingto a

policy which will be outlined in a letter of special instruction by the

Regional Office which will supplement this manual.

For ranger and guard stations, the present use of which will be in
excess of five months but less than yearlong, use plans Revised #7, TA,
7B, & and 53%. For dwellings for use not in excess of 5 months but greater
than 3 months, use Plan 7, TA and Hl. For occupancy of not more than 3
months but more than 45 days, use Plans 4, 5 and 6, If use is for not
more than 45 days, do not build.

Offices

Offices will be built only at yearlong headquarters. Rangers! offices,
where built at yearlong stations will be Plans 5 or 51. Plan 54, 5UA, or
SUC will be built only at yearlong Supervisors! headquarters. These plans
will be used only after a study has been made as to the exact needs of
the Supervisors!?! office, and the building nearest to the nsed will be built.
In no casewill these offices be built for Rangers' office quarters.

Barns

For yearlong stations Plans R-4 #11, Y~horse, and R-U4 #12, O-horse,
will be built.

After careful study, it is decided that & barn for six horses with
stalls all side by side is not as economical to build as a center-aisle
barn; in fact, a saving of up to $150 is possible in the center-aisle type,
because this type needs only 640 sq. ft. of floor space as against 880
feet for the other. Ample space througn the center will be provided to
prevent horses tied at different ends of the barn injuring each other.
Considering all things, the six-horse barn is a very economical building
to build, Where you need as much as a four-horse barn, you should comsider
the merits of this six-horse barn —- possibly it should be built for your
needs.

At temporary stations, Plans R-U #13 (2 horses) Types A and B will
be used where special authority is granted by the Regional Office. The
R-4 #14 Fly Shed will be used as outlined in the section designated
"General" whicia follows. No alternate of long studs will be allowed in
the future to gain additional hay storage in the mow without Regional Office
approval. To use long studs makes the barn too high for its other
dimensions and its appearance is not good.
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Garages

There are several choices in garage plans and, unless otherwise
specified and required in other sections of this manual, the individual re-
quirements at each station will of course govern the choice of plan.

Gasoline will seldom be stored in garages or other buildings with equipment.
Where the volume of gasoline is sufficient -tc justify it, an under-ground
tank will be installed. Otherwise, gasoline will be stored, if at all pract-
icable, in a separate tuilding removed from other structures,

Warehouse and Egquipment Buildings

There are a number of buildings in the standard plans to choose from,
A choice should be made so that the proper structure is built for the desired
needs, Where a combination building is possible, it should get first con-
sideration as we wish to keep our buildings to the smallest number possible
in any group, Besides the standard plans provided, there are plans for
equipment storage buildings in the Washington Truck-Trail Mamual, By re-
ferring to the plan illustrations, a part of this mamual, you should be able
to tell which plan fits your needs,

Shops

In some situations it may be advisable to construct a separate building
for a shop or a blacksmith shop because of fire hazard. Plan R-U4 #40 provides
a plan for a suitable blacksmith shop, Where a machine or an equipment shop
is needed apart from a combination building, it is possible that some one
of our warchouse or eguipment plans might fit the need either fully or in part,
Should your need demand a special plan, it should be referred to the Regional
Office for consideration,

Miscellaneous Buildings

In the plans provided and available you will find many plans for
miscellaneous needs such as powder houses, cellars, woodsheds, cattle-guards,
bulletin boards, checking stations, fences, etc, You will also find plans
for tolilets for use at stations, lookout houses and buildings intended for
recreational use, Plans also include entrance signs and some service equipment,

Reference may be made to the index of plans at the fore part of this
mamual and one will clearly see what is available and what is to become a
part of the plan scheme,

General

At regular guard stations, including lookouts (not emergency locations),
in addition to the dwelling, the standard will be a flyshed if horses are used
(not a barn, but the flyshed standard), toilet and, if on a road and if a car
is clearly needed, a one-car garage~storerocom, In a mumber of cases the
storeroom will not be needed, You can hang up your extra equipment in the
garage, In a lot of cases you will not need the garage, Where a garage is
needed, a one-car garage should be built, Except where horse flies are bad
a flyshed will not be needed,

No buildings whatever are authorized for emergency guard stations, in-
cluding emergency lookouts, There will be a few places where something may
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be advisable, You should get the consent of the Regional Office, however,
before constructing any buildings whatever at emergency smolce~chaser or
lookout stations, It would be of considerable importance if we could have
our tools and equipment at these emergency stations all the time, so that

we could gend a man into the particular stations at the time of the emergency
without the necessity of getting the equipment together and sending it

with him. However, it is impracticable to keep any equipment at emergency
stations so as to have it ready for use. Even where buildings might be ]
constructed, there are entirely too many chances that the equipment would be
stolen and removed and we could not count that it would be there when needed,

With reference to telephone lines to emergency stations, we will not
build any considerable mileage at the present tims unless the distances are
very short., There is too much chance that radio will be cheaper. If we
need telephone lineg where the di stances are short, we may want to use
emergency wire and put the line up and take it down later each period the
station is occupied,

As indicated above, the standards, numbers of buildings stated, etec.,
are the maximum, In some cases you may desire to build a lower standard
but a lower standard will of course have to be a standard plan, and, if the
case is justifiable, the Regional Office will aumthorize construction,

Plans that have plumbing fixtures shall not be built except in
localities where water is available at the building or can be made available
at a reasonable cost.

Number of Buildings

It is necessary to determine the rnumber of buildings which your
organization will require in a particular place. It is important to con~-
sider carefully what mumber of buildines will eventually be needed,

CHOICE OF SITE FOR LOCATION OF BUILJINGS ~ GEOGRAPHICAL

The discussion under this caption refers to the general location
of an administrative site; not to a specific location, as a particular
quarter section or section,

On what part of an administrative or protective unit should a site
be chosen and a station built? There are several important considerations,
and in =iving attention to each of these, consider the future as well as
the present and look ahead at least ten years, These remarks also apply
when considering whether more or better buildings should be constructed on
present sites now at least partly improved, Consider:

1, Volume of business and work on different parts of the unit;
frequency of trips and length of stay anecessary at these units,

2, Trail and road system and a central point in this system, and ease
with which different parts of the unit may be reached from a given point,

3, Of the practical places where a station misht be established, which
would be most accessible to and best meet the needs of the public; which
best satisfy the private interests of the Forest officer and his family,

The tendency in choosing the location for a Ranser's headquarters is
more and more toward settlements and towns or locations on highways, If
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rangers are to accomplish the maximum, they must be easily accessible
to the public.

Other Requisites Affecting Location

+Following upon the determination of the general geographical loca~-
tion of the station, it is necessary to select from the sites available the
one most satisfactory from the standpoint of appearance, natural setting,
exposure, drainage, accessibility, fuel, shade, shelter, water and pas-
ture. Locations likely to be hazardous from rolling or falling rocks or
sliding snow will be avoided. As a rule, of course, our choice is some-
what limited to sites which have already been selected and at least partly’
improved. But there are some cases where we may to advantage abandon
present sites for rangers' headquarters and scrap or move present build-
ings onto new sites.

Where there is any choice, it is usually best to select a south
exposure for the ranger station site, since such a site gives the max-
imum amount of sunshine, which is a very desirable factor, particularly for
yearlong stations and for summer stations at high altitudes. The site
should be as level as possible in order to facilitate the most efficient
arrangement and construction of the buildings, and yet should be selected
to afford proper drainage for sanitetion. Usually there is at least
sufficient slope. There must be water for domestic purposes as handy as
possible. Generally water for sprinkling and for irrigation is+desirable.
It will be well if the location is such as will allow use of modern
plumbing by a gravity system. With relation to roads, especially heavily
traveled highways, the site should be on the windward side, to minimize
dust and noise,

Needs of future administration must be given the most careful con-
sideration, particularly to the end that we may not soon find ourselves
with unused and surplus buildings and abandoned sites due to shifting
work, to the enlarging of administrative and protective units, etc.

In selecting sites for protective guard stations, a site will be
chosen which will allow the guard to function to the best advantage in
fire control., With very few exceptions, the guard will be of most value
as a lookout-smokechaser. This will necessitate the choice of a site
where the guard can be of value as a lookout, a site from which he can
see considerable of the country within a 10 to 1H-mile radius. The sel-
ection of proper sites for protective guards is of high importance. In-
gineering will nelp you decide the proper location for each guard as visi-
bility surveys are made.

Sites in Citieg or Towns

Where administrative needs are such as to demand a location in
cities or towns, the same consideration as to location outlined above will
be followed as far as is practicable. Sites should be secured at reason-
able figures,

SITE PURCHASES

S & E Purchases

The Forest Service manual, Lands section, outlines the procedure
to be followed in the procurement of sites under all conditions (57L, 58L,
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59L, 60L, and 61L. But $2,500 is appropriated annually for the entire
Forest Service of 3 & B for the purchase of land.

BRA Purchases

No purchase of sites is authorized from F.Y., 1937 ERA funds.

ECW Purchases (From ECW Handbook - W.0. pages 411 & 412 - 2/17/36)

"ECW funds may be used in the acquisition of real property for
National Forest Administrative sites, but only when small amounts are
involved, and only where it can be unquestionably shown that the land
is urgently needed for administrative purposes. It must bec evident
that such purchase is incidental to and in aid of the primary purpose of
giving proper and useful employment to the CCC enrollees,

"Wo acquisition can be undertaken without advance approval from
the Washington Office (through Regional Office), and all requests must
be accompanied by a clear-cut plan for the use and development of the
land, including the following information:

1. Purpose for which the site is desired and
need for it.
Acreage which it is proposed to purchase.
Estimated cost of the land.
Major buildings, other structures and devel-
opment work which 1t is proposed will be
undertaken on the site as part of the ECW
program, with the following information for
each:
(a) Estimated cost of materials.
(b) Estimated cost of skilled labor,
. hired in addition to that available
under (c),
(c) Estimated value of time of supervisory
and facilitating personnel.
(d) Estimated man months of enrollee
labor that will be used.
5. Enrollment period during which it 1s proposed work
will be performed and camp designation, if known.

FAN

"After the administrative approval has been given by the Washing-
ton Office, the Region may proceed to acquire the land by the usual
methods of negotiation and option,"
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IMPROVEMENT PLAN OR GROUPING PLAN NECESSARY PRIOR TO BUILDING

Records Required of Forests:

1, Rough field map,

2, Descriptive sheet,

1, The Supervisor will make a rough field map on atlas-size sheets,
of that part of every administrative site on which there are any ad-
ministrative or protective buildings, or on which he proposes to construct
any such buildings. This map will be mnde from an actual survey on the
ground with compass and chain or tape, and it will be drawm strictly to
scale (1" will equal either 25' or 50!, and the legend will show the scale),
The exact location of each building, fence, road, etc,, will be shown by
bearing and distance from the "central point" (see caption "Central Point").
Likewise, the suggested location of each proposed building and other improve~
ments will be shown, Existing improvements will be shown with solid lines;
proposed, with broken lines, Contour intervals of H!' should be used, All
existing culture, such as trees, shrubs, buildings, fences, roads, telephone
lines, will be shown. This rough map will be sent to the Regional Office,
When approved by the Regional Office a tracing and prints will be made,

The tracing will be kept in the Regional Office, Two prints will be sent
the Supervisor for his own and the District Ranger's records. As proposed
buildings are completed, the broken lines on the prints will be made solid,
If buildings are removed, erasures will be made to show this, Maps (prints)
will be kept up to date. Please refer to sample improvement maps or plans,
a part of this manual, which suggest the legend and general make-up desired,

2. Accompanying each map will be a descriptive sheet typed on
atlas~size paper, which will contain a brief description of the site, its
location, the history of its withdirawal for aiministrative use, the lawn,
trees and other vegetation thereon, followed by a list of the existing
buildings on the site, the dimensions of each, number of rooms in dwellings,
year constructed and general condition, Following these a list of other
proposed improvements and the type and Region Y plan number of structure
proposed for each. This write-up will include a plan for any needed im~
provement of the grounds: lawn, flowers, shrubbery, trees,

A photograph of a site and the improvements thereon may well be
made a part of this descriptive sheet, When this sheet is approved by
the Regional Office, it will be returned to the Forest to be filed with
the map,

Please endeavor to complete surveys, write-ups and records by ’
March 31, 1936, for all sites with buildings, present and prospective,

Grouping of Buildings and Their Arrangement Within the Group

When building space permits, the sides of any btunildiing will be
parallel to the sides, or ends, of any other building in the group, but
not on the same building line; that is, the side or end line prolonged
of any builling will not coincide with that of any other building,

Ease of approach, utility and zeneral convenience are important in
determining the location of each building in the group, as well as in
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deciding on the location and layout of the station driveway. For efficiency,
the buildings must be so grouped that tlie "travel time" doing chores around
the station is not excessive. The area of station driveway and walks to be
maintained must also be kept within practical limits, Try to avoid a

strung out appearance in the grouping of buildings. Other things being equal,
centralize the grouping of the buildings which have the greater amount of use
and push into the background those which have only occasional use. Quarters
for temporary men should be so located as to obviate interference with the
privacy of the ranger's family, For sanitary reasons, the barn should be

at a considerable distance from the house, usually the farthest of all
buildings.

It naturally follows that the woodshed will be located handy to the
back door of the dwelling and not too far away, say not more than 25 or 30
feet, and it should be locateld so that it is screened as much as possible
from the view of the visitor coming toward the house on the main approach,
and at the same time so as to be easily reached for filling from trucks or
wagons, Likewise, a cellar should be handy to the Ititchen and a frost-
proof and cold-storame room above groun should be built in a convenient
location, in the absence of a basement, A garage for the Forest officer's
car should be fairly close by. The office should be handy for the Forest
officer, but also convenient to the public, and so located, if practical,
as to draw the public to it and away from the dwelling,

Secondary to the dwelling, but of greater importance in the plan
than most other buildings, is the Ranger'!s office building. Usually
the office will occupy but a part of the building, and there will be one or
more other rooms, to be used as storeroom, bunkroom, etc, Driveway, flag-
pole, hitching rack and parking space for cars will be so arranged that
visitors having business with the ranger will naturally go to the office
rather than to the dwelling,

Other buildings should be located secondary to the dwelling and office,
and they should be grouped from a standpoint of appearance, natural setting,
drainage and accessibility for use. The sample improvement plan maps in-
dicate desirable grouping under certain conditions, These will help you to
analyze your problems,

Orientation of Buildings

Buildings should be made to "square" either with the topography
or the line of a nearby highway, rather than with the cardinal directions
of the compass, On sites where the topography has a well-defined direction
(a river nearby or the precipitous face of a nearby mountain, e.&.),
buildings will square with the topography; but where there is no well-
defined direction in which the topography trends, buildings will square with
the adjacent highway. Also orientation with the highway rather than the
topography will be the rule if no clear directional trend of topography is
evident except at a considerable distance, If a directional trend of the
topography is not evident and there is no nearby highway or important road,
then the buildings should square with the cardinal points of the compass,

Al ternation of Roof Lines

Roof lines of different buildings should not all run in the same
direction, but the buildings should present an alternation of roof lines
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and gables, There is a chance this instruction may in some cases cause
conflict with utilitv of wuse, in which case let utility be the guiding
factor in.the limitation.

TIE ALL STRUCTURES TO A "CENTRAL POINT®

A central point, which may be a suitable rock or a piece of iron
pipe set or driven into the ground, will be established at some central
position on the site and the bearing and distance of the nearest corner
of each structure existing or proposed determined from this central point,
and recorded on the map of the site.

Constructing a Group of Buildings in One Season

Where it can be arranged, it will sometimes be good business to
construct more than one, or all the bulldings on a site, in one season.
This may reduce cost of supervision as well as other costs of construc-
tion. On the other hand, when contributed time of guards is available
each scason, it may be advisable to go slower in completing a group of
buildings in order to use more contributed time, on the whole, and to do
some building on each of several sites rather than a lot on one or two
sites. This practice of scattering the work moy allow the maximum use
of contributed guard time. Availability of CCC'S will sometimes be the
governing factor,

Suggestions for Improving Existing Groups

Where plans are being prepared for stntions already considerably
devecloped, consideration of replacement of existing structures should be .
given and be built into6 the plan., Many old buildings are not worthy of
further expenditures for maintenance and their remcval should be planned.
Some are so unsatisfactory that an attempt should not be made to better
or reconstruct them., Plan to tcar down and build others. On those
sites where a mistake in placement of a building has been made, consider
fully the possibility of moving the structure, if it is worth preserving,
to the proper location, in order that the group may be properly developed
along the lines expressed in this policy statement. Consider very care-
fully before spending money to better a building as much as 15 years old;
or any building, in fact, cheaply constructed.

BUILDING LIMITATION (The following is quoted from the Agricultural
Appropriation Act, and relates to the buflding limitations effective for
Fiscal Year 1938.)

Regular Fundg

"Provided, That the cost of any building purchased, erected, or
as improved, exclusive of the cost of constructing o water-supply or
sanitary system and of connccting the some with any such building, and
exclusive of the cost of any tower upon which a lookout house may be
erected, sholl not exceed $7,500, with the exception that any building
erected, purchased, or acquired, the cost of which was $7,500 or more,
may be lmproved out of the appropriations made under this Act for the
Forest Service by an amount not to exceed two per centum of the cost
of such building as certified by the Secretary of Agriculture."

Forest Roads and Trails Funds

"Provided, That this appropriation shall be available for the
rental, purchase, or construction of buildings necessary for the
storage of equipment and supplies used for road and trail construction
and maintenance, but the total cost of any such building purchased or
constructed under this authorization shall not excecd $7,500."

CCC enrollecs! labor must be included @$1.50 per day as a charge
agninst the $7,500 statutory limitation when regular funds are used
in combination with ECW Funds.

R-U4 O Habk. 8/1/37 BP-18




ECW Punds

(From ECW Hdbk. - Sec. 4 (66) Sup. 70, 9/16/36)

The following maximum limitations are fixed for buildings on which
ECW funds are used, and must be strictly observed:

oo

Type of Buildings :

ae ea

Max. Amount Which May :(70)Max.Am't.Which May Be

Bs Spent from ECW Funds:Spent from ECW and/or Oth-

for Equip.and Materialsser Funds in Combination for
:Equip. ,Mater,,& Sk,Labor

1. Dwellings, community 2,500.00 : $5,000,00
bldgs. & comparable :
structures : H

2. Overnignt Cabins and h00.00 : 1,000.00
similar structures : :

3. All other buildings, Ty 2,500.00 : 5,000.00

a figure below,which : :
is in properiion to
the degree to which

the styrucivrs is com-—: :
parable in design & ¢ :
materials to either

No. 1 or No. 2 above

ECW funds or enrollé@' abor will not be used
where the above limitations cannot be observed.

ERA Funds

on building projects

There are no legal or administrative building limits controlling our
ERA allotments, but lack of funds for purchase of material naturally pre-

vents much building from thais appropriation.
nay not be subject to building limitations.

Future emergency funds mey or

ERA Circular #101 of 7/17/36 defines extent to which ERA may be used
for buildings under the several projects for which ERA is allottel the For-

est Service.

ERA Circular #104 of August 14, 1936, places
building projects:

an interpretation on

"Buildings not exceeding the standard of a ranger station dwelling
or relatively inexpensive and simple building such as warehouses, were con-
sidered falling within the permitted class, but supervisors' offices and
buildings of similar standards fall in the 'Major Building' classification

which is not authorized under our projects."

ERA Circular #109 of October 9, 1936 places a further interpretation

of Project Descriptions as follows:

"Reference is made to ERA Circular #10H,

"The term major buildings is interpreted by the Budget and WPA to
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include public buildings with general administrative purposes such as
regional offices and warehouses and supervisors'! offices and other large
and expensive buildings where the Forest Service ordinarily conducts its
business with the public. Any buildings of direct benefit to an Official
Project such as Fire Protection, Recreation or Range can be constructed
under this program. It is the purpose for which the building is con-
structed more than actual cost of the structure which determines whether it
cemes under our authorization or not.

"Before undertaking any considerable building program, you should
investigate carefully as to the supply of suitable labor to complete the
structure within the time allotted, and keep up on your relief roller quota
for the coming three months' period. We do not wish to have a number of
unfinished buildings on our hands in case we cannot get additional funds
at the end of this period,

"Projects Started Must Be Completed

"As previously, individual jobs should not be started unless under
the ERA allotments being made they will be in such shape that they can be
discontinued without loss and are usable or can be completed with current
appropriated funds, without requiring the appropriation of additicnal
funds for completion."

Other Conditions Affecting Building Limitationsg

4

»%e All the plumbing equipment, including water supply and waste
disposal items inside the building is@ﬁﬁ@ chargeable against the $5,000
building limitation.

2. All the cost of the water supply and sewage disposal system
outside the building is chargeable against the $500 water supply system.
There is no ECF limit.

The Regional Office reserves the right to approve all work. In
the old days, satisfactory dwellings for rangers' headquarters could
not be built because of the low building limitations. That accounts
for some of our inadequate buildings, cheaply constructed, old and
not worth spending more money on,

Many replacements are in order as fast as fipances permit. It is our
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responsibility to build better in the future than in the past.

FACTORS CONTROLLING THE LOCATION OF BUILDINGS RELATIVE TQ EACH OTHER
AND TO ROADS

There are several factors which must be considered in determining
the location of each building with reference to other improvements, The
dwelling being the most important structure at each station, it is necessary
that its location be chosen with extreme care, It should have the most
advantageous location both from a practical, as well as an aesthetic point
of view, It should occupy the most prominent position of all buildings on
the site and should be the first building to catch the eye as one comes
toward the site by the main approach,

The remainder of the structures in the building group will be made
to serve as a frame or background for the dwelling. The dwelling should,
as & rule, be located upon the highest part of the site so that all drain-
ages will be away from it, In relation to the normal wind direction at
the site, it should be located to windward of the barns, corrals and highway,

Where the site will permit, the dwelling will be located unot less
than 100 feet from the edge of right-of-way of the highway and usually
not more than 200 feet, On main traveled roads particularly, it is well
to get back from the dust and noise, and a dwelling will probably not look
its best if much closer than 100 feet of a highway. Of course, in those
cases where the station is located on or at the end of an approach road
which is not traveled much by the public, this distance is not so important
and may be waived if the site is restricted in area,

Normally a distance of at least 50 feet will be preserved between
any building and the one next to it, with such exceptions as may be noted
later on, This is a fire protection measure and also insures that buildings
will not be unnecessarily crowded together, shutting out light and detracting
from the best possible appearance of the whole group. In the case of small
buildings or where there is little hazard, or where a fire could be easily
localized or confined in one building, the buildings may then be closer
together than 50 feet (but not less than 25 feet), If the area of usable
ground or the appearance requires, or when closer spacing will promote
utility, as in case of cellars and woodsheds with reference to dwellings,
the smaller buildings may be closer one to the other, but the above minimum
2h feet mist be regarded, PFurthermore, the dwelling should, when at all
possible, be so faced that the living room side of the building will have
a southerly exposure, and at the same time give a view of the principal
approach to the station from the living room windows. A spacing that is
proper for small buildings will make larger buildings look crowded,

POLICY IN REGARD TO COMBINATION BUILDINGS

Both for the sake of appearance and for economy in building con-
struction and maintenance, it is desirable to build combination buildings.,
A garage and workshop can well be placed under the same roof, Likewise,
an office and storeroom and bunkroom, A woodshed may well be built under
the same roof as a garage, There are several feasible combinations listed
in our building plans, Avoid a mumber of small buildings when it is
practical to combine them, Combination buildings also are economical as
to the amount of ground they occupy, and this is sometimes an important
consideration where the amount of fairly level ground is limited,

BR-4 0, Hdbk, 2/15/35 BP-19



DEVELOPMENT OF GROUNDS SURROQUNDING THE DWELLING

Ranger Station Yard,

The dwelling should be surrcunded by an appropriate lawn or yard
enclosed by a yard fence, This lawn will be restricted to an area extenrnding
not more than 50 feet from the sides of the dwelling in any direction, 4
landscaping plan for the station providing for the planting of trees and
shrubbery should be made and followed out if water and moisture conditions
will allow successful planting, (See #2, under the caption, "Records Re-
quired of Forests,"). Wherever possible, trees growing naturally on the
grounds will be preserved, See circular "O-Improvement-Shade Tree Planting”
of October 5, 1934, TWhere there is a scarcity of trees at a station, trees
should be planted, Trees up to 10-20 feet high can be successfully trans—
planted and should be, When new construction is undertaken at a station,
all trees anc shrubs which are to be retained as a part of the landscaping
plan should be carefully protected from all damage, The front yard of a
Forest officer's dwelling and office should be kept presentable at all '
times, It is the show place that the public sees as it passes or enters
the station grounds, and this fact alone demands that it be kept in order,
We expect the public to clean up their camps, and we should set a good
example at our stations,

The area around the ranger's dwelling which is set aside for a
lawn should be plowed, fertilized and leveled off before seeding with lawn
grass, In most situations the commercial grades of lawn grass seed put out
by the seed companies will prove satisfactory. Kentucky blue grass with
white clover is good. When a lawn is laid out and seeded, adequate pro-
vision to flood or sprinkle it in some manner must be provided, Otherwise,
we will have to be satisfied with native grasses, etc, In the latter
case, it will usually be advisable to leave the yard unplowed. The lawn
should, in most cases, be surrounded by a neat fence to protect it from
trampling by loose stock or against other damage and for the sake of appear-
ance, The fence should enclose some other buildings with the house,
A satisfactory fence may be constructed of either woven wire, poles or boards,
specifications for which are provided in Plan R-Y-65., Other fences are
suggested in Plan R-L-65a,

It has been said that the front of the dwelling should be not closer
than 100 feet to the edge of the right~of-way for the highway. This policy
will leave a considerable strip between the yard and highway, The yard
fence generally should be set baclz right against the lawn and the strip
between the yard fence and the highway may be left open for car parking, etec.,
that is, if it is not more than say 100 to 150 feet wide,

Ranger Station Driveways.

They should generally not be more than 12 to 14 feet in width and
should be gravelled. When laid out on the station site, the edge of the
driveway may be marked with a rock border neatly arranged. Suitable drainage
for the driveway should be provided alsp, In some situations where the soil
is of a gravelly character, it may not be necessary to do more than prepare a
standard turnpike section with a grader,

Ranger Station Wallks

It will usually be desirable to construct walks between the dwelling,
driveway, office and some other buildings., These may be concrete, 24 to 30
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inches in width, or better, where flat rocks are available, a very neat and
attractive walk may be constructed by laying the rocks with their upper
surface just level with the ground. The rock type sometimes will be more
economical than concrete, and if a neat, workmanlike job is done will serve
the purpose Just as well and look better, Where expense is an improtant
factor, particularly relative to the longer walks, they may be built of
gravel, ‘

EMPLOYMENT OF MEN ON GENERAL IMPROVEMENT WORK

CCC Labor

Much of our improvement work will be handled with CCC labor under
proper guidance of technical overhead. You are urged to take full ad-
vantage of this opportunity in constructing buildings and improvements.

In some cases, this labor can be used to advantage in towns or near popu-
lated areas successfully. We must, however, make pretty sure that there will
be no labor or other difficulties involved by its use. We wish to avoid

such difficulties and suggest that you assure yourself before entering

upon construction by contacting the local labor authorities or labor them-
selves.,

ERA Labor (From ERA Washington Circular #104 - 8/1L4/36, also ERA
Circular #101 of 7/17/36)

Buildings require numbers and types of skilled workers or trades-
men which, in some cases, cannot be secured from relief rolls. In view
of this and the fact that exemption will not be granted by the W.P.A.
(except by the method outlined under the 90 - 10% rule, paragraph below)
you may wish to reexamine your building construction program. The ERA
Circular #101 of 7/17/36 defines the extent to which ERA may be used for
buildings under the several projects for which ERA is allotted the Forest
Service.

"90~10% Rule (Exemptions)

"A recent request for an exemption under the 1937 ¥. Y. Program,
submitted to the W.P,A. was definitely refused. We were told that the
Forest Service would be held strictly to the 90 -~ 10 rule for all six
projects collectively. In other words, the Forest Service will have to
show at the end of the program that we have employed not more than the
mumber of ten percenters shown on the Regional Summary Sheet (ERA #101)."
However, it is possible to make adjustments within our Region by shift-
ing 10 percenters between states and Forests where the shift is justified
and in conformity with the procedure outlined in Circular #104.

Maintenance, Policy of Handling

In at least one Region, contracting the maintenance of both tele-
phone lines and trails has been tried with considerable success. Costs
have been greatly reduced and satisfactory work done.

This Region 1s not prepared at this time to advocate a general policy

of contracting maintenance of improvements, although Forests may well try
it out in a2 small way any time. It is believed, however, that it may
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eventually be advisable to adopt such a policy for a lot of this work.
Particularly in the case of telephone and trail maintenance, it is difficult
to give good supervision by the regular Forest Officers. The work is
scattered over much territory and the Forest Officers have many other duties
to perform besides supervision of this work. The chances of a lot of time
being lost by temporary employees in travel, at camps and in other ways is
great. Also savings may be possible by contracting construction of improve-
nents.

Question of Employment by the Day on Improvement Work Raised

It is suggested that men might be employed more generally by the day
rather than by the month on improvement work. If, for example, a man who
will be hired as a guard for fire control work on July 1, is hired to begin
work June 10 in maintaining telephone lines, he might be hired by the day
as a temporary laborer for the period prior to July 1, or until he is placed
at his station for fire control duties. After this, he will be hired by
the month, although he may be able to contribute some time to improvement
work. Again, if at the end of the fire season he is put at improvement work,
ne might again be paid by the day as a temporary laborer,

We all want to make the dollar go as far as possible in the handling
of improvement as well as other work. Some Supervisors believe it better
business to hire men by the day rather than the month on at least some
classes of improvements and are hiring them by the day. We are suggesting
that the practice of hiring by the day on improvement work be made more
general, but we are not making this mandatory at this time.

In the construction of the principal buildings, such as the better
dwellings, large barns and equipment buildings, capable carpenters and
building tradesmen should be engaged, at least to the extent of supervising
the construction. This will still permit of Forest Officers contributing
their time on the buildings as far as other duties allow. It will be the
carpenter's duty to assist you in securing the most economical use of all
materials furnished, and in getting a workmanlike job done which will carry
out all intents and purposes of the plans and specifications,

BUYING MATERIALS

Considerable savings have been made by buying lumber and other
building materials in carload lots. If money can be allotted for several
buildings on the Forest for the same year, it may be good business, since
it will allow maximum purchases to be made at one time, and this should
assure the minimum prices for materials. Where materials must come from
a distance, special effort should be made to ship in carload lots thus
lowering the freight rates.

Buying materials by the carload will not prove very satisfactory

unless we see what we are buying before it is shipped us, or unless we
buy on bids specifically mentioning acceptable grading rules, such as
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those laid down by the Western Pine Manufacturers'! Association or
the West Coast Iumbermen's Association. The bidder can be held to
furnishing what we want if we follow this suggestion.

Sometimes it may be practical for two or more Forests to com-
bine so as to order in carload lots and save freight charges, un-
loading at the most convenient point and trucking from that point.

But a carload of lumber is not a big amount and it should be practical
generally for one Forest to buy in such lots.,

All plans and lists specify grades, sizes, etc., required.
Where equals of other manufacture are substituted, you must make
sure you are getting an equal.

Reference is made to our circular, "O-Supervision, Purchasing
and Warehousing" of 2/20/32, and particularly to the last paragraph,
concerning the policy relative to when to buy locally. Quote "11. It
is desirable to buy locally Jjust as far as this can be done, con-
wistent with getting relatively good prices."

It is intended that wherever practical, wood shall be used
for construction purposes. It should be favored even though it may
cost slightly more or be of slightly less than equal in advantage.

Reference is made to Washington Office Circular E-1592 of
February 24, 1936 and E-1750 of 12/10/36 - policy set forth quoted
below:

YA function of the Forest Service is to foster not only the
_production but also the use of wood. From a utilization standpoint
our aims go beyond the reduction of waste and the increase in use-
fulpess and value of wood products. We aim to insure the permanent

place of wood in our modern economy, and thus give incentive and
reality to & nation-wide program of forestry by which lands other-
wise idle can be made a source of wealth and empleyment,

"The Forest Service in its own construction work should use
wood to the fullest possible degree., The use of other materials in
lieu of wood should be considersd and authorized only when their
suitability eand durability clearly exceed that of wood, or where
the use of such substitute materiocls is made necessary by tae general
type or design of the structure, or where the first cost plus main-
tenonce cost of wood would so greatly exceed the first cost plus
maintenance or other materials thaot it cannot be Jjustified on any
denonstrational or economicel basis"......... "or where the use of
lumber is at variance with City, County and Staté Building codes.”
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Iumber Grades Recommended for Use

in Building Construction in Region 4

Grades Recommended under Standard
Grading Rules of

West Coast
Tumbermen'!s Ass'n,

Western Pine Manu-
facturers! Ass'n,

se oo

Grades Spec,
in Plans

Grades Allowed
(Alternates)

A1l 2" or thicker dimension for
all classes of buildings

Wall sheathing and false floors
in dwellings

1 x & shiplap or plain sheathing ) :
where used as a siding or a ) :
lining or any width of ) e

(Drop Siding ) ¢
6" or (Bevel Siding ) e
g (Channel Siding ) s
(Novelty Siding ) s

6" bevel siding

Log siding, 2" x 8¢

Yt flooring dwellings

#1 Com, D.F.or Vest
Coast Hemlock SUS

#2 Com, Yoards D.F.
or W.C. Hemlock SYs

et F.G. or V.G.
Drop siding D.F.

o0 (se sa [se oo

ee o8 aa oo

40 oa se ae

#1 Dim, ¥/L, s4s

#3 Com, Pine S4S

: (#2 Select Com,

"BY bevel siding D.F:

#1 Com, or #2 Com,
for less important
buildings (Douglas
Fir)

"B V.G, flooring

: D.F. sSus

4" flooring warehouses, and such @
Lath :
For all kinds of finish and frim :

in dwellings and offices, pat- :

tern stock or plain

Same for waréhouses, guard dwell-
ings, etc. :

Trim for exterior of all buildings

Shingles, cedar #1-16"(Perfects 5X):
At L3" to weather, 4 bundles :
will cover 92 sq. ft.

Floors (Plank type) for barns and
warehouses

os o% oo oo

In General:

(Pine or C-Siding

"C" select siding pinc

: #1 Com, or #2 Com,

ee oo

ngwn [{] D.F.S”S;

#1 Fir or Cedar

neh gselect F.G. or
V.G, Finish D.F,

: Selected Com,boards

3" bridge planks DF
or 2" car decking B
or better-Douglas

: Fir (T&G - CH)

All lumber must be to grade specified,
A1l lumber must be properly seasmed and dry, (Up to and including 2" thick)
Have all lumber carefully checked by a qualified man to sece that the

quality is as good as specified,
vouchered,
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for less important
buildings. (Pine)
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"C" select pine SLsS

#2 Com, Pine SuS

"D" select pine SUS

Have this done before the account is



POLICIES CONCERNING MATERIALS, TYPES OF CONSTRUCTION, SPECIRICATICNS, ETC.
Character of Buildings ~ Lag or Frame

There are several points to consider 'in deciding whether the buildings
shall be of log or frame construction, ZXconomy in cost of construction and
maintenance is important and must be considered, and when other things are
nearly equal it should govern.

New Buildings on New Sites

If the timber on the site or near is preponderantly conifer, a log or
log siding building is the type; if broadleaf, a frame building is the
proper one. If there is neither conifer nor broadleaf near nor plainly in
view from the site, a frame building usually will be the type. In towns or
communities where private buildings are close by, consider whether the type
of building we should construct should be in harmony with the materials of
surrounding private buildings.

Additional Buildings on Existinz Sites

The new building should conform to the principal bulldings already
on the site or close by.

Other»Conditions - Loz or Frame

In some parts of the Region it may be difficult to employ a man or men
who can build a good log house, but in such a case the cost of building with
logs is probably prohibitive. In any event, if logs are used, they should
be properly sclected and cured. This regquires time.

If logs are the proper type for a building, but not practical for erec-
tion at a point, Shevlin (sometimes known as log or plank siding) Siding.
(Shevlin is a siding made to suggest logs.)

Relative to one group of buildings, avoid the use of different designs
in siding; make for uniformity. Where a start has been made with a drop
siding and the buildings are satisfactory and in agrcement with the rules
above, continue to use drop siding. If the buildings are of novelty rustic,
continue to use novelty rustic for all new buildings, and so on. However,
Shevlin Siding may prove economical for gable ends when the body is of log
construction,

Foundations

For buildings constructed for year~round use, foundations will be solid
and of concrete or of rock masonry., Where the buildings are in o Recreatiomm:
area, concrete foundations should be faced with field rock (not cobble stone.,
Ventilation will be provided with standard cast iron ventilators where
foundations are solid. In buildings with basements the windows provided
in the plans will, of course, afford proper ventilation except for any
space under the house entirely shut off from the basement. For summer
stations and for buildings where warmth is not an importent consideration,
concrete or rock piers are satisfactory, but solid concrete or rock masonry

may be used if the cost is reasonable, In no case will lumber or logs of
buildings be allowed to ecome in contact with the ground.

Flues

_ Where transportation facilities make it feasible, flucs will be of brick
lined with fire-clay flue lining; otherwise, a double motal flue will be used
similar to the Jackson flue.
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Modern Plumbing

This will be the standard for all offices and dwellings built in
towns and at Ranger district headquarters. If a gravity water system is
imprractical, a gas or electric pump will be considered. In some warehouses
and workshops it will be desirable to provide for hot water and a basin for
lavatory purposes. Also toilet facilities should be provided. Cost of
plumbing within a building will not be charged against the $5,000 building
limitation.

Diagrams and lists of materials are or will be available.

Plaster

For yearlong dwellings, a standard manufactured hardwall plaster or
a lime plaster shall be used where this is at all practical. Otherwise, a
good quality of composition board may be used to line dwellings (see "Accept-

able Wall Boards™").

Acceptable Wall Boards

The following wall boards are wood or by-products thereof, and are
considered acceptable as lining for buildings:

1/2" DU-X

1/2" Nu-Wood

1/2" Firtex (use only where covered with Plastic Paint)

1/2" Masonite

3-ply wood wall boards of the various trade names -~
"ply-wood," "Fir-board," etc.

In order to show and to use more wood in our buildings, details of
and ideas for interior walls in ply~wood, knotty-pine, etc., will become
a part of our plans,

Basements.

Where dry basements are preactical, yearlong buildings will have con-
crete basements if building limitations do not preclude, and if such limit-
ations allow, the basements will be full size. (See "Frost-proof rooms.")
Where the building limitations will permit, a basement at least sufficient
for a furnace will be provided and o furnoce may be installed at yearlong
stations, At any station, even summer stations, where much cold storage or
frost-proof space is needed, consideration should be giver to the practic-~
ability of a cold storage or a frost-proof room in basement.

In the event that properly mixed and properly proportioned concrete
will not keep out water, tiien no further money will be expended to nmake a
basement waterproof, unless approval is granted by the Regional Office,
Should such approval be granted, detailed instructions for waterproofing
will be given you by the Regiomnal Office., Ordinarily, if the ground is wet,
frost-proof and cold storage will be provided above-ground and a basement
made no larger than needed for a furnace and a little fuel, and no basement
provided if no furnace is desirable.
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Drainage of Site

In some cases drainage of the site, even in a moderate way will be
advisable, 1In nearly all cases the drainage will be a problem that will
demand planning on the ground, It is, therefore, esgsential the proper
plans be worked out on the ground. The Regional Office will be glad to
offer assistance on these problems where practicable,

Insulation

Where dwellings are used in the winter, the interior heat melts the
snow from the eaves up, Water runs down and in cold weather freezes as it
reaches the eaves, An accumlation of ice backs the water above the eaves,
often sufficiently to result in the formation of ice under the shingles,
Finally, water gets through the roof and often causes a lot of trouble,

This condition can be remedied by putting a strip or strips of tar sheath~
ing paper under the shingles, running it parallel with the eaves, its
lower edge at the upper edge of the eaves, flush with the outside wall of
the house,

This use of a strip of tar paper at least U2" wide for yearlong
dwvellings, where there is a foot or more of snowfall, will be standard
practice, The sheathing under this tar paper will be laid solid and will
be of 1" matched lumber or 1" shiplap, since ordinary sheathing varies in
thickness and would meke a poor base for the paper,

Sawdust may be used for insulation over ceilings. The plan recom—
mended is to take clean, dry sawdust and fill between the ceiling joists
to a depth of 3 incheg, leveling the material carefully, If the house
is wired, all wires will be protected with a wrapping of sheet asbestos,
After the sawdust is placed as specified above, one pound of baking soda
(bicarbonate of soda) should be sifted over every 10 sq, ft. of exposed
sawdust. This will, to some extent, fireproof the sawdust,

Electric Wiring for Lights Where Practical

Where commercial electric power or light service is available or
can be made available at very little cost, ocur dwellings should be wired
for lights, wiring to coanform to the National Electrical Code and the
regulations of the National Board of Fire Underwriters insofar as possible,
Where buildings are constructed in towns, consideration should also be
given to local building codes regarding electric wiring, building materials,
etc,

Detailed Lists of laterials are Available

Roofs

Generally the roof of any building 30 feet wide or over will be
built with a one-half pitch, which is a Y5-degree slope. This standard
will apply also to the roof of any building however narrow where snowfall
is 1likely to pile up on the ground as deep as four feet in the extreme,

Roof s of buildings narrower than 30 feet and not céming'under the
exception noted above as to smowfall will be one-third pitch,
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Those standards are adoptéd because #e wish our roofs to give ade-
guate service at a minimum expensé, and also because we feel that a wide
building looks squatty unless the pitch of the roof is fairly steep. This
is not so with a narrow building. There the one-third pitch seems to
harmonize or balance better than any steepexr pitch. We do not deem it
esgential or necessary that all bulldings in a group have roofs with the
same pitch. Our standard plans allow roofs with but two differegt degrees
of slope; that is, a one~third and a one-half pitch. '

Roofs will be covered with wooden shingles of 16" lengths, perfects
5X, 43" to the weather; unless transportation is very expensive and good
shakes can be obtained nearby and at a considerable saving in costy in
which case hand-mnde shakes will be used.,

The shingles of roofs will be painted at 3 to H-year intervals and
maintained properly. '

Frost-proof Rooms

Where practical, considering ground water and the building limit-
ations, basements under buildings will be provided where frost-proof
storage is needed. Otherwise, frost-proof rooms will be built, generally
above ground. A double wall, with 18 to 24 inches of sawdust between and
piled over the ceiling should suffice. With at least one log wall, there
should be 18" in the clear for sawdust. In wholly frame construction,
24" of space should be provided between the walls for sawdust. In all
cases, put 24" of sawdust over the ceiling. Such construction has been
used in Region 1 and is satisfactory. Sawdust is more efficient loose.
Therefore, it should not be tamped or packed in. Sawdust will be added
as needed to make up for any settling. Region 4 is still very short
of space in frost-proof rooms. This situation should be remedied as soon
as possibles The cost of building frost-proof rooms above ground is
not prohibitive. )

Rodent-proof Rooms

Storerooms, saddle and grain rooms and receptacles, and in general
any rooms and receptacles will be made rodent-proof in which grain, pro-
visions, materials and equipment subject to damage by rodents will be
stored. This will be done with galvanized wire netting, such as is used
for screen windows ond doors. When building a room, the wire netting
should be placed on the studding or joists. Walls and ceilings of rooms
already built can easily be rodent-proofed by placing the wire over the
walls and ceiling. Prompt steps should be taken to make this policy ef-
fective in all cases where rodents are still doing a material amount of
damage to our provisions, equipment, grain, etc.

Particularly where pack rats are numgrous, . consideration should
be given to keeping them out of attics, mows, etc,
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INTERIOR DECORATING GUIDE

Warm and Cool Colors

Generally colors are divided into two groups. Blue, green and
violet are cool colors. Red, orange and yellow are warm colors., In
Interior decorating this information cen be used to advantage in a
number of ways. For example, blue is a good color for a formal recep-
tion hall but beczuse of its coolness would be out of place in a break-
fast room.

Primary Colors

It is generally understood that there are three primary colors,
yellow, red and blue. These colors can not be produced from any other
color but from them, with the help of black and white, all other colors
can be created.

Secondary Colors

Midway between the primary colors are secondary colors. These
are produced by combining equal parts of two primary colors: yellow
and blue produce green; blue and red produce violet; red and yellow
produce orange. If the combination is more blue than yellow a blue-
green results. In the same way, orange msy be made more red than
yellow. Violet may be made more blue than red.

The fact that colors may be combined in infinite proportions
enables one to create hues and values of various descriptions. TFor
this reason it is well to be able to know how to describe or use a
particular hue, value or intensity. '

Hues, Values and Intensities of Coclor

The name of the color itself is the hue. For example, the hue
that you may wish in your bedroom may be designated as blue, blue-
green or pink. The value quality cof a cnlor refers to its darkness
or lightness. Pink is a light value. Marocon is a dark value. If a
color such as pink is toned with another color cor white, it may be
made more intense or lighter inm hue. A general rule usually fcllowed
in decorating or painting a rcom is that the room should be decoratsd
with the darkest values at the bottom and the lightest values at the
top. This rule is easy tc remembasr by mersly thinking of the dark
earth and the lighter sky. Intensity or ths third color quality is
usually descriptive of brilliance or softness »f a particular shade.
As an example of intense color you micht not even notice a dull blue
chair placed in a corner of a living rcom but a vivid blue would cer-
tainly attract your attention, It is, therefore, easy tec realize that
the intensity of a color must be given serious consideration and it is
as imporfant as the hue and value. In Fcrest Service decorating it
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is intended that the background of a room should be much less intense
than the furnishing in front of it.

General Information on Color Quality and its Use

Beside being warm or ccol, cnlers have cther inherent charac-
teristics.

Yellow is the coler of artificial light and it has the same
powers as light to bring cheer into rooms. Yellow may be used in any
room where it is the desire tc bring brightness or good cheer. It
need not be intense yellow but any of the hues such as cream ivary nr
lemon are effective.

Blue is the color of the sea and sky and because of its asso-
ciation with vastness, tends tc meke a room appear larger. In select-
ing blue it is well to remember that it is a cold color and except
where formality is desired it should be combined in its use with some
warm shade such as crange or red-brown.

Red, the color of fire always commands attention. Red as a
cnlor is dangerous to use in large gquantities but it 1s very effec-
tive when sparingly used. Its warmth gives the impression of hospi-
tality. Beware cf using red on walls or large surfaces as it has a
tendency to make a room look much smaller and it is very tiring in
large quantities.

Green is made up of yellow and blue and it has the most charm-
ing qualities of both. It is both cheerful and cool. Because green
suggest foliage and is a universal part of naturs it is an admirable
color to use, sspecially in light tones. Light tones of greens under
favorable circumstances are good in any room of the house.

Violet is a color of splendor. Its less intense tones, lav-
ender and orchid, take on a daintiness that is charming in bedrooms -
and bathrooms. To accent its regal qualities use gold with purple
and for chserfulness it may be combined with green.

Neutral Colors

There are three neutral tonss, black, white and gray. These
may be used effectively in small guantities for contrast but for
large magses they are not pleaging for Interior decoration. You will
find that light gray tints with a dominant hue are more attractive
than full gray.

In a blue room it is better to have blue-gray woodwork than
neutral gray woodwork. For Forest Service color schemes neutral tones
should be used ohly for contrast and in small masses. They may, how-
ever, be combined for two-tone effects in light hues with a dominant
color used in some color schemes.
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Complementary Colors

A color is said to be the complement of another when it has
the element the other lacks. Green and red are complementary colors.
Green is made up of the other primary colors blue and yellow. Vio-
let is produced by a combination of blue and red; therefore, yellow,
the missing color is complementary. In the same way orange has blue
as its complementary color. 1In any decorating scheme it is well to
use a small quantity of the dominant hues complementary color for ac-
cent but caution must be taken not to use too much as this would re-
sult in a neutralization of the effect of both colorss -Usually in
Forest Service decorating of interiors the complementary color may be
more predominantly used in the furnishing then in the decorating
scheme.

Creating a Color Scheme

On new work and in Forest Service buildings which are unoc-
cupied it may be well in planning color schemes to hold to the old
standbys of tans, buffs, ivory and white. These are conservative
colors and will nearly always appeal. With these neutral background
colors do not be afraid of contrasting color interest in the furnish-
ings. Chintz, cretonne, printed linen and similar materials on col-
ored backgrounds are most flattering to neutral walls.

Where beamed ceilings or open-log joists, stained woodwork
and rough plastered walls treate a rugged interior, contrasts and
colors can be stronger. Decorators favor white textured walls with
dark stained woodwork. White washable wall finish or white or pale
ivory semi-gloss paint are just right for such walls. Avoid a glossy
finish on woodwork. A much more pleasing effect is produced by
semi-gloss or dull finishes,.

Other plans that may be followed in planning a color scheme

1. From current magazines you may be able to select many col-
ored illustrations of well worked out plans for color decoration.
The Forest Service allowed colors will fit into many of these as
found. By careful analysis the application of these illustrations
may be made to your problem.

2. A second path to follow would be one of perfect harmony,
To have a color scheme of this class choose only those colors which
are definitely rel' ted to one another, green, blue-green, yellow-
green; or the related blue, blue-purple, purple and pale purple, and
S0 on.

3. By complementary or contrasting color schemes a third plan
may be used., An example color scheme under this plan would be green,
blue and orange. Green is related to blue and orange,is a complemen-
tary color thrown in for contrast. In using this method be careful
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not to get too intense colors. Very light tones or shades are always
better.

~~~~ £ “Select some outstanding things such as a rug, tapestry,
picture or vase. From these articles you will find color combina-
tions which will aid you in building a color scheme.

The walls and general background must be decided upon first.
In choosing the wall coloring it should be secondary and less intense
than the furnishings.

The ceiling would next be selected and it should be either a
toning down of the wall surface by using white or it should be a re-
lated or lighter hasrmony color.

The woodwork may be of the complementary color or a lighter
or darker hue than the wall covering. However, in choosing the wood-
work color it should be chosen so that it would be in perfect har-
mony with other colors to be used.

5. Other Good Color Schemes

Green for dominant color. Blue-Green and orange to be used
for accents. This is particulsrly pleasing for living rooms. Lav-
ander for the dominant shade, green and yellow-green as a supplemen-
tary color tone 1is exceptionally distinctive for dining rooms.

For breakfast snd dining nooks thst are extremely sunny, green
is very cheerful and successful. Rose or orange may be used with it
successfully. 7Yellow is a perfect shade for a kitchen which is apt
to be dark. Use cream and blue for the ceiling and woodwork respec-
tively.

For Bedrooms, sometimes pink is a favorite. The delicate
tones of this color may be azccented by pale blue. For other bed-
rooms you may choose green and pink or yellow and blue and in each
cage ivory is successful for the woodwork.

Brown or tones of tan may be recommended for libraries. To
add sparkle, a limited amount of red may be used.

In bathrooms green, blue-green, pale blue, orchid and ivory
may be used. As an example, an emerald green floor, blue-green walls
and a pale blue ceiling.

6. There are other methods of creating color schemes but for
general use they are impractical.

Keying Colors in a Room

Every object that is to be used in a room has its own color
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roll to play. As stated above, the background should be rather neu-
tral or less intense than the furnishings.

The rug should be of a darker value and definitely keyed to
the color of the walls. The furniture may be keyed to the woodwork
or the walls., The room will lock much larger if the furniture is
keyed to the walls and not to the woodwork. Small articles of furni-
ture may be more intense in color values. Larger pieces of furniture
in intense colors always look inappropriate and out of place. As an
example, a bright orange lamp is attractive whereas a bright orange
davenport would look too garish. Draperies generally should be light-
er in color values than the furniture for they are near the top of
the room. They should not be so intense in c¢olor hue that the other
furnishings are overlooked.

General

The Forest Service colors for building interiors have been
selected with the idea that two tone or blended work of combined col-
ors will be allowed. However, no harsh contrast will be counten-
anced. The colors may be blended or two toned by the various methods
in present-day use. It will be noted that the instructions on color
schemes above will occasionally involve a color which has not been
allowed in the Forest Service standard colors for interiors. "here
these colors are needed for accent in small quantities, approval may
be requested from the Regional Office for their use. It 1s desired
that all our work conform as nearly as possible to the approved col-
ors.

The following tables have been prepared as color guides:
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General Note:

gloss.

INTERIOR COLOR SCHEME GUIDE

All painted walls should be of eggshell or semi-gloss
paint except in some cases bathrooms and kitchens may be done in

All woodwork may be enamel or semi-gloss, or may be stained or fin-
ished natural where wood is well selected and without blemishes.

Special Color Schemes may be proposed for Regional Office consider-

ation.

Plywood, Wallboard, or natural colored wallboards.

Cilor schemes will also be prepared for jobs in Knotty Pine,

Two-toned or blended effects are approved for walls but not for

vwoodwork.

Any of the color schemes may be painted over plastic paint.

Use man-

ufacturers' instructions in the application of plastic paint.
For Four For Yuod- Floors
Room Wulls Ceilings work
Office
Living & Ivory Ivory toned Lt. T=n or Natural oil
Dining Room with white Sheel Tan finish or
Color Scheme Green Enamel
#1
Color Scheme Ivory Ivory toned White Dark Qak
#2 toned with white stain
with. varnish
white
Color Scheme Colonial Ivory toned Choice of 1 Medium Oak
#3 Ivory with white Seafoam stain varn-
Green, Lt. ish & wax
Tan, Ivory-
01d, Yhite
Color Scheme Lt. Tan Same as Colonial
#4 blended walls Ivory or "
with White
Ivory
Color Scheme Lt. Green Same as Choise of 1 Medium
#5 two toned wall, shade Seafoam green Oak Stain
with lighter White Varnish &
white or Colonial Wax
Ivory Ivory
Tan or cream
Lt. Gray
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For For For Wood-
Room Walls Ceilings work Floors
Color Scheme  Cream Same as Choice of 1 Medium Oak
#6 Walls, shade Seafoam Green Stain Varn-
lighter 0ld Ivory ish & "ax
Lt. Tan
White
Color Scheme Cream Same as Choice of 1
#7 blended walls, shade  Seafoam Gr. "
with Lt. lighter or 01d Ivory
Green, Tan white Yhite
& Vhite Light Tan

° Where Dining Rooms are directly connected to Living Rooms
use same Color Scheme.

Kitchens
Color Scheme Lt. Green Buff or Choice of 1 Linoleum
#8 Ivory "hite Green
Seafoam Green Brown
014 Ivory Cream
Colonial Iwory
Color Scheme Ivory Use Ivory Choice of 1 Linoleum to
39 toned down Seafoam Green harmonize
with white White
or use next Nile Green
lighter shade
Color Scheme Cream Cream Choice of 1 Linoleum to
#10 Seafoam Green harmonize
White
Lt. Tan
Nile Green
Color Scheme Buff Buff Choice of 1 Linoleum to
#11 Ivory harmonize
Nile Green
White
Color Scheme Lt. Green Same as Nile Green Linoleum to
#12 toned with walls harmonize
white or .
Secafoam Gr.
Color Scheme Orchid Orchid Thite Linoleum to
#13 harmonize
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Room For For For Wood Floors
Walls Ceilings work
Bedrooms Colomnial Same as walls 01d Invory or Med. QOak
Color Scheme  Ivory blended but toned Thite stain-varn-
#14 with white lighter with ish & waxed
white
Color Scheme Lt. Green Cream Choice of
#15 tonsd or Colonial Iv. "
blended with White
white to get Seafoam Gr.
a very pale Nile Green
green
Color Scheme Cream tone Sare as Choice of
#16 with orchid walls Colonial "
and white Ivory
Yhite
Orchid
Color Scheme Lt.Tan toned Seme as Choice of
#17 with white & Walls Lt. Ten "
cream or Cream
biended White
Ivory
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Room For Walls - For For Wood- Floors

Lower  Upper Ceilings work
Bathrooms Ivory Lt.Green  Same as Ivory Col. 014 Linolsum
Color Scheme or toned down upper Seafoam Gr. to harmonize
#18 White with white wall Nile Green
or Ivory Gloss White
Color Scheme Cream Ivory Same as Orchid
#19 or toned  upper wall Ivory "
Lt. with Seafoam Green

Grezsn Orchid

Color Schemz Cream Cream Cream Lt.Tan
#20 Nile Green "
Pearl Gray
014 Ivory
Color Scheme Ivory Ivory  Same as Orchid
#21 toned upper Ivory "
with wall Seafoam Green
white Nile Green
‘ White
Color Scheme Tan Orchid Cream Ivory or
#22 Apricot "
Color Schems "White Pals Same as Dark Gresn
#23 Ivory  upper Nile Green "
wall or Black &
"hite
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INTERIOR COLOR SCHEME GUIDE

(Cont'd)
Recommended Color Schemes Halls, Stairways, stc.
Color Schemes #1, 2, 4, 5 & 6 Living Rooms
#8, 11, 12 Kitchens
#14, 15, 17 Bedrooms
Recommended Interior Color Schemes Storerooms, Garasges,

Warehouses, etc.

Woodwork - pearl gray or gray toned down with white
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INTERIOR DECORATING GUIDE

Gives color combination in addition to those shown
on table.

‘Ceiling colors to harmonize with Walls, can be made
by adding a small amount of ¥hite to ¥all color.

Key Color of QMaster Walls Woodwork Ceilings
Furnishings Rooms
Green Cool Scheme Cream Seafoam Gr. Colonial Iv.
Warm " Colonisl Ivory 014 Ivory " "
Red Cool Scheme Coleonisl Ivory Ivory tonzsd Colonial Iv.
toned Gray with Gray & toned with
¥hite "hite
Werm Schems Colonial Ivory Colonial Iv. Colonial Iv,
" toned with toned with toned with
White Gray White
Blue Green Cecl Schzeme Lt.Green tconed Colonial Iv. Lt. Green
with White toned with toned with
B Gray "hite
Warm Scheme Colonisl Ivory Lt. Gre=n Colonial TIw.
toned with toned with
‘Blue Yhite
Brown Cool Scheme Lt.Grzen toned Nile Green Colonial Iv.
with Ivory toned with
White
Warm Scheme Lt. Tun toned Lt. Tan Tan toned
with Ivory with Ivory
Tan Cool Scheme Lt.Green tonad Lt.Green toned Lt. Green
with whits with Blue toned with
White
Warm Scheme Lt.Ta2n toned Light Tan Colonial Iv.
with Ivory
Blue Cool Scheme Creem Cream Colonial Iv.
Warm " Cvlonial Ivory

toned with
Yhite

Cclonial Iv.

" ”
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INTERIOR DECORATING GUIDE

(Cont'd)
Key Color of Bed "alls Woodwork Ceilings
Furnishings ROt 18
Orchid Cool Scheme Lt.Green toned Lt.Greesn Colenial Iv.
with White  +tcned with toned with
hite "hite
Yallow Cool Scheme Colonial Ivory 0ld Ivory Cream toned
toned with with white &
Vhite Ysllow
Yarm Scheme Coclonial Ivory Y-=llow or Cilenial
Ivory toned Ivory
with Ysllow
Blue Green Cool Schiems Orchid toned Orchid Colonial Iv.
with "hite toned with
Thite
Yarm Scheme Colonial Ivory Colonial
Ivory
Salmen Cool Scheme Green slightly Nile Green Colonial Iv.
toned with Lt. toned with
Green Thite
Warm Scheme Tvory toned Light Ten "
with Orchid
Blue Cocl Scherne Lt.Gresn toned "“hite or Coleoniel Iv.
with White Ivory toned Toned with
lightly with Thite
Grezn
Warm Schems Colonial Ivery Lt. Tan 1

toned with
Thite

Orange or
Pale Orange
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Paint for Interior of Lockout Baildings

Since considerable complaint has been made that the silver grey oil
stain reflects too much light for use on the interior of lookouts, scien-
tific advice was sought on ths subject from the Department of Ophthal-
mology of the University of California Medical School, Their investi-
gations show as follows:

Silver grey paint absorbs only 43% of the light and reflescts 57%.
Forest Green absorbs 75% of the light and reflects 25%.
Olive green absorbs 90% of the light and reflects only 10%.

At a general rule enamel reflects more light than peint, while
paint reflects mere light than stain.

From these facts it is evident that olive green is the best
color to use, although it has a dspressing effect on some people. In
crder tc give our lockouts all the breaks possible it is believed de-
sirable to use clive green on the interior of the lookouts hereafter.
Upon ordering new buildings we shall call for "live green oil stain,
In repainting the intericrs of old lcokouts you should use a flat
olive green paint hereafter.

Quality, Analysis and Purchase cf Peints

Specifications will call for a higher quality of paint than has
been used in the past. Tie paint and oil will be purchased by the
Regional Office, in crdcr to get better pricss by quantity purchases
and so as to make 1t practical tc have the ingredients analyzed by
the Bureau of St.ndards to help assure that we get what we want, order
and pay for.

Some Excoptions to Stasdard Color Schemes

Suppose we have one or mere o0ld buildings on a site painted under
the old color scheme and the paint is still in pretty gocod shape. We
put up 2 new building on the same site. Shall we use the new or the
old color scheme on the new building? Use ths new, unless you prefer
to let the walls of the new building g» unpainted until the other build-
ings are ready to repaint, znd then psint all by the new cnlor scheme.

In such a case the new building can be eiven =2 coat, too, of linsead
0il to preserve the wood in the meantime, if you consider that desirable.

The principal buildings on a sitz may bs log, but therz may be
some minor frame buildings, or vice verse. If the principal buildings
are log, use a color scheme for frame buildings which will match the
bodies of the lzg buildings. If the principal buildings are frame, use
an approved cnlor scheme for the bddies ¢f the frame buildings and
match the log buildings with a stazin, if p-ssible, as ~f new work., If
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in dcubt, ask Regional Office help.

In the case of 2 bilg o0ld or dilapideted building, such as a barn,
no paint at all is scmetimes the answer. White paint or light colored
will not lock well generally on such buildings. Such colors will seldom
be satisfactory on unsurfaced lumber »r on lumber that has weathered for
several years befcre being painted. If it is desirable to peaint a barn
of much-weathered or unsurfaced lumber, with light or white paint, the
outside should first be covered with surfaced siding of scme kind.

In the case of log buildings where logs have been painted, any
repainting of the logs of such buildings should be with an approved color.
The stain formula for logs cannot be used to advantrge over ths old paint.

You should plan on what buildings are necessary on each of your
administrative sites. You can determine the type of construction (log
siding or milled siding) for new buildings, and plan on your color scheme
acccordingly, considering the cover types in the immediate vicinity, and
endeavoring to keep as much harmony among colors on different buildings
as is practical until your building plen for the site has been completed
and the color scheme has been brought fully up te the cerrect standard.
Onces a color scheme has been adopted; it is dssirsd to have all buildings
in the group confcrm to the scheme s soon as repainting is required.
This end shculd be worked toward.

With reference to the inside of houses and relative to the roofs
and cutside trimmings of all buildings and relative to porch floors and
ceilings and to docrs, the now color scheme should be used 100 per cent
as soen as any painting of the surfaces mentioned 1s done, regardless
of the intermingling of log and frame buildings or of old and new
buildings.
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Quality, Analysis and Purchase of Painis

Specifications will call for a higher quality of paint than has
been used in the past. The paint and oil will be purchased by the Regional
Office, in order to get better prices by quantity purchases and so ag
to make it practical to have the ingredients analyzed by the Bureau of
Standards to help assure that we get what we want, order and pay for,

Some Exceptions to Standard Color Scheme

Suppose we have one or more old buildings on a site painted under
the o0ld color scheme and the paint is still in pretty good shape. We put
up a2 new building on the same site. Shall we use the new or the old color
scheme on the new building? Use the new, unless you prefer to let the
walls of the new building go unpainted until the other buildings are ready
to repaint, and then paint all by the new color scheme, In such a case the
new building can be given a coat of linseed oil to preserve the wood in the
meantime, if you consider that desirable,

The principal buildings on a site may be log, but there may be some
minor frame buildings, or vice versa, In either case, use the new color
scheme for the log buildings except as noted below. If the principal
buildings are log, use the old color scheme for the bodies of the frame
buildings, If the principal buildings are frame, use the new color scheme
for the bodies of the frame buildings.

In the case of a big old or dilapidated building, such as a barn, no
paint at all is sometimes the answer, White paint will not look well gener-
ally on such buildings, It will seldom be satisfactory on unsurfaced lumber
or on lumber that has weathered for several years before being painted, If
- it is desirable to paint a barn of much-weathered or unsurfaced lumber, with
vhite paint, the outside should first be covered with surfaced siding of
some kind,

In case of log buildings where logs have been painted, any repainting
of the logs of such buildings should be with the 0ld color - brown, The new
formmla for logs can not be used to adivantage over the old paint,

You should soon plan on what buildings are necessary on each of your
aiministrative sites. You can determine the type of construction (wood or
frame) for new buildings, and plan on your color scheme accordingly, en~
deavoring to keep as much harmony among colors on different buildings as
is practical until your building plan for the site has been completed and
the color scheme has been brought fully up to the new standard,

With reference to the insile of houses and relative to the roofs and
outside trimmings of all buildingzs and relative to porch floors and ceilings
and to doors, the new color scheme should be used 100 per cent as soon as
any painting of the surfaces mentioned is done, regardless of the inter~
mingling of log and frame buildings or of o0ld and new buildings,

In many cases buildings will be of designs which will have speciél
architectural treatment or provide for use of local or rustic materials,
These cases may demand special handling to gain proper color harmony, Plans
and specifications will provide or special instructions will be issued when
these cases occur,
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No Standards or cher Forest Service Plans to be Sold or Loaned

We will not give, lend or sell Forest Service plans to the public.
This will not be done because to do so would bring considerable protest from
architects and builders to the effect that we were encroaching upon private
industry.

Warning on Explosives, Inflammable Gases and Liguids

It is obviously desirable to keep highly inflammable and explosive
substances apart from our buildings and equipment so that in case of trouble
a minimum amount of damage will be done. It is certainly inadvisable to
move these inflammable substances into warehouses for any purpose even
temporarily. Do your upmost to prevent loss due to carelessness of any
employees., Fill your lanterns, etc., with gas in the building in which
you store your gas, not in your equipment or other buildings.

Care of Building Materials on Jobs

Al]l materials shall be properly stocked or housed to protect them
from the weather during building work. Conditions allowing abuse before use
only lowers quality and often causes expensive replacements or a resulting
inferior standard of construction. No lumber or cement will be placed on
ground -~ these shall be carefully stacked or piled on platforms or cross
sills, Make sure that waste and loss 1s avoided. Keep your materials pro-
perly piled and stored even during the time a building is being constructed.
Do not allow tools, nails, etc., to be widely scattered over the premises
during the period of a construction job. Tools should be gathered, checked
and locked up at close of each day's work. Failure to follow such a
practice has resulted in the loss of many tools. Make the man in charge
of a building job responsible for any loss of tools due to failure to
follow these instructions.

INSTRUCTIONS FOR MAINTENANCE AND CARE OF FOREST BUILDINGS

1, Generally no one except Forest Service employees will be given
permission or allowed to occupy any building owned by the Forest Service.

2., Dwellings will be kept clean and neat at all times. Floors,
windows and woodwork must be kept washed or cleaned.

3., Hob nailed or Calked boets will not be allowed in the house,

4, No nails will be allowed to be driven inside or outside of
dwellings or offices,

5. Basements of our buildings will be kept clean of worthless junk,

6. Dogs will not be allowed to dirty up any building.

7+ Water systems at temporary stations will be thoroughly drained
at the time the station is abandoned in the fall., Rangers will check to
see that all water and plumbing systems are drained at each station in his

ranger district at the time they are abandoned in the fall,

8. No property or equipment, other than Forest Service employees!
property, will be stored in Forest Service buildings.
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9. Surplus tin cans, boxes, sacks, garbage or other worthless junk
will not be allowed to accumulate in or around Forest buildings.

10, Grounds around all buildings will be kept raked and cleaned up
of all material,

11. Lawns will be seeded at all stations where there is water, and
if practical mowed at least once each week during the growing season.

12. Rangers will report when buildings need painting.

13, Rangers will report needs for maintenance other than that which
usually can be done by the ranger himself such as minor repairs. It is
intended that minor repairs be kept up and replacement of broken windows
made promptly.

14, No camping will be allowed in or around station buildings.

15, Rangers or guards are not to allow parking of cars and trucks
at their stations for several days at a time by the public, We will not
assume responsibility for cars left at stations.

16. Where woodsheds or storage places for wood have been made
available, a supply of dry wood should be planned for and this should be
stored in a neat and careful manner. A supply should be left at the close
of the season if no danger ef theft during winter.

17. Tool houses and equipment sheds will be kept neat and clean
at all times. Have a particular place for every kind of tool. When you
are through with tools that have been used, place them in the position
provided for such tools. Tools and equipment are to be kept locked up
when not in use.

18, Barns will be kept clean at all times., Manure will not be piled
within 50 feet of barn, and shall be hauled out and scattered on the pasture
at least every fall or spring. The barn yard must be kept clean.

19. Horses shall be kept away from all dwellings, garages, ware—

houses or any other kind of building except the barn and fences should be
provided to this end. )

FUNDAMENTALS OF GOOD CONCRETE

The basic material of concrete is portland cement - a staple product
obtainable from practically all dealers in building materials. Cement is
generally obtainable in cloth sacks or paper bags. ZFor convenience in
handling or measuring, each sack contains one cu. ft. (94 lbs,) of cement.

Portland cement is a thoroughly dependable product. All of the
standard brands produced by members of the Portland Cement Association
are tested repeatedly and will producé€ good concrete when properly combined
with the other materials necessary for a concrete mixture.
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HOW CEMENT IS USED TO MAKE CONCRETE

Portland cement mixed with water forms a paste. When sand and
pebbles are so mixed with this paste that every particle is coated, plastic
concrete is obtained. This workable mass of cement, water, sand and pebbles,
when placed into forms and allowed to stand, becomes hard like stone due to
a process kmown as the hydration of the cement. When properly cured, con-
crete continues to harden for a2 long time after it has acquired sufficient
strength for the work it has toc do. This continued increase in strength is
a characteristic of concrete up to a certain limit,

Strength, watertightness and durability of concrete are partly con-
trolled by the amount of water used per sack of cement. The inclusion
of too much mixing water thins or dilutes the cement paste and weakens its
cementing qualities. It is therefore important that the correct amount of
mixing water be used to obtain concrete of the required strength and density
according to the class of work for which it is intended.

Well constructed forms, properly plumbed and leveled are essentiazl
to good concrete construction. Proper placing and tamping of concrete is
very important. All concrete is to be placed without disturbing forms and
must be tamped with tamping tools after being deposited in layers of from 6
to 10 inches., This compacts the concrete, releases air pockets and works
large particles away from face of forms. No concrete will give a satisfactory
bond if the previous pour has been in place longer than 45 minutes.

DETERMINING PROPORTIQONS OF CEMENT AND WATER

All the plan specifications provide the proportions of the concrete
mix that is to be used for the specific purpose involved. It is intended
that these proportions be used where standard cement and aggregates can be
secured, or where the sand and gravels are properly proportioned and
cleaned. In some cases a variance will be necessary due to the conditions
in obtaining the materials. The following data for determining proportions
of cement aggregates and water is therefore to pertain under those conditions,

Table 1 gives recommended quantities of water to use per sack of
cement for the different classes of construction, In mixing half-sack
batches, use just half the amount of water indicated., The table alsc
suggests proportions of cement, sand and pebbles for the first trial batch
and gives maximum size of pebbles allowable. UNote that with dry sand
and pebbles, more water is added than when the materials are in a moist
or wet condition., This is true since the moisture present in damp aggregates
is free to act on the cement.

The use of this table can best be explained by an example. Suppose
it is desired to determine proper proportions for building a watertight
floor. The recommended mix for this class of work is one containing a
total of 5—1/2 gallons of water per sack of cement. One cubic foot of moist
aggregate contains approximately a quart of water. Consequently when the
aggregates (sand and pebbles) are in a moist condition, only 4-1/4 gallons
need be added as the water which they contain is free to act upon the cement.
When aggregates are dripping wet they contain even greater quantities of
water and only 3-3/4 gallons are then added to a one-sack batch.
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TABLE 1

TABLE II
RECOMMENDED MIXTURES FOR SEVERAL For coarse aggregates ranging from Y-
CLASSES OF CONSTRUCTION : inch up to }4-inch, use approximately equal

parts of sand and pebbles.

Intended primarily for use on small jobs For coarse aggregates ranging from -

inch up to 34-inch, use about 3 as much
(i:lm :‘r’ vg::;r Trial Misture sand as pebbles.

One-Sack Batch | For First Batch| & For coarse aggregates ranging from -
Kind of Work |2 P ge inch up to 13 inches, use about half as
or S 2 585 el & P E; much sand as pebbles.
<5/52805o3] €| 2| £ |58 '
EESdsiEel| 8 | 4| &[22
Fence posts, flower| Ins,
boses, garden furni-|

ture and other work 2 .
4

(Strength 44
unds
hlt]ﬁdayt)

olverythlncecﬂotzsﬂ 4 | 3% | 3% 1 2

Water storage tanks,|

waterti ht floors,|
sidewal feedin

floors, burnyard pave- R AL | -
ments, drivewayas, I %
barn approaches, [ '—T'
porch loors, base-] 5'g | 41 | 3%, ] 2 3 ] SO
ment floors. steps, N
corner posts, gate -
posta, piers, columns.} - ! .
sills, lintels, chimney)| o
ca| etc. OJ .
Slrenﬂ(h 330 Y pr -

cisterns, septic tanks, ‘J

round- T aquare|
nch at days.)

Watertight  base-
ment walls and pits,
walls above ground,
grain bins, silos, ma-|
nure pits, scale pits,|
dipping vats, dams,
lawn rollers, hotbeds} 6, | & 47 1 2, | 31,0 14
storage cellar wall.J
etc.

(S(renﬂ!h 270
roundl -qum
nch at 2 da

Foundation walls
which need not be
watertight, mass con-|
crete for footings, re-|
taining walls, engine] 715 | 6 s 1 3 5 2
bases, etc.
(S(renn! h 200

UAr

ounds sq
nchat 28 d-y- )

‘Tools commonly used in farm concrete work.
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How to Figure Quantities

QUANTITIES OF CEMENT, FINE AGGREGATE AND COARSE AGGREGATE REQUIRED FOR
ONE CUBIC YARD OF COMPACT MORTAR OR CONCRETE

(See Table I, for quantities of mixing water)
MIXTURES QUANTITIES OF MATERIALS
C. A, . Fine Aggregate Coarse Aggregate
Cement (xs‘.f“‘l‘d) (Gravel or &a:'i: n

Stone) Cu. Ft. Cu. Yd. Cu. Ft. Cu. Yd.
1 134 15.5 23.2 0.86
1 2 12.8 25.6 0.95 e .
1 214 1.0 275 1.02 o
1 3 9.6 28.8 1.07
1 134 3 7.6 11.4 0.42 22.8 0.8
1 2 2 8.3 16.6 0.61 16.6 0.61
1 2 3, 7.0. 14.0 0.52 21 0.78
1 2 4 8.0 120 0.44 A 0.8
1 2 3% 5.9 14.7 0.54 .8 0.76
1 2 4 5.8 14.0 0.52 22.4 0.83
1 234 3 5.0 12.5 0.48 25.0 0.92
1 3 3 4.6 13.8 0.51 23.0 0.85

1 sack cement =1 cu. ft.; 4 sacks =1 bbl. Based on tables in "‘Concrete, Plain and Reinforced,” by Taylor and Thompeon.

MATERIALS REQUIRED FOR 100 SQ. FT. OF SURFACE FOR VARYING THICKNESSES
OF CONCRETE OR MORTAR

(See Table 1, for quantities of mixing water)
C. =Cement in sacks.

F.A. =Fine aggregatd (sand) in cu. ft.
C.A. =Conrse aggregate (pebbles or broken stone) in cu. ft.

Quantities may vary 10 per cent either way depending upon character of sggregate used. No allowance made in table for waste.

Propor- - . -
tion 1-134 1-2 1-23 1-3
Thicknesa || ¢, FA. C.A. c FA. CA c FA. | CA. c. | Fa. | ca.
" 1.8 2.7 1.5 3.0 1.3 3.2 1.1
¥4 2.4 36 2.0 10 1.7 43 1'5
4 36 5.4 3.0 6.0 2.5 63 2’3
1 8 7.2 40 7.9 34 8.4 30
1% 6.0 9.0 49 9.9 .2 10.3 3.7
1% 7.2 10.8 5.9 1.9 51 12.7 44
18, 84 12,4 6.9 139 5.9 M7 2
2 9.6 14.4 7.5 15.8 6.8 16.9 3.9

1-2-2 1-2-3 1- 23 - 3ig 1-3-5
3 7.7 15.4 15.4 6.5 13.0 19.3 5.5 13.6 | 19.1 43 | 128 | 21.3
-4 102 20.4 204 8.6 17.2 25.8 7.3 1301 | 234 57 | 170 | 284
5 128 256 25°¢ 108 216 32.2 9.1 26 | 31.8 71 | 213 | 355
H 154 30.7 30.7 129 258 38’6 109 272 | 2 85 | 258 | 426
8 20.6 110 41.0 17.2 344 51.6 14.6 364 | 51.0 14 | 341 | 570
10 256 51.2 51.2 218 132 6.4 18,2 153 | 835 1z | 25| 71.0
12 307 6l 4 61.4 258 51.6 72 218 545 | 763 170 | 510 | 85

MORTAR MATERIALS REQUIRED FOR CONCRETE MASONRY (8" WALL)
(Note) Amount of mortar required is subject to wide variation, depending upon wastage and how joints are made. The

following figures represent general practice on the basis of 25 per cent wastage and 34-inch mortar joints, the mortar joints being
non-continuous through the wall.

For Ordinary Work
One sack cement, 1 cu. ft. lime and 6 cu. ft. sand will make mortar sufficient to lay up the following:
120 8 by 8 by 16-inch block, or
175 5 by 8 by 12-inch concrete building tile.
For Special Work
One sack cement, 10 pounds lime and 3 cu. ft. sand will make mortar sufficient to lay up the following:
55 8 by 8 by 16-inch concrete block. or
75 5 by 8 by 12-inch concrete building tile.




As a trial mixture for determining correct proportions of sand and
pebbles for watertight concrete, 1 sack of cement to 2 cubic feet of sand to
3 cubic feet of pebbles (1-2-3% mix) is recommended. It may be necessary to
change the proportions of sand and pebbles slightly in order to obtain a
smooth, plastic, workable mixture which will place and finish well. For
example, suppose the addition of the recommended quantity of water for the
trial proportions suggested gives a mixture that is too wet, add more sand
and pebbles in the proportions of about two parts sand to three parts pebbles
until the right degree of workability is obtained. On the other hand, if
the mixture is too stiff with suggested proportions, use less sand and
pebbles in the following batches. In this way the exact proporticns for
the job can be obtained.

The following recommendations {Table II) will prove helpful in
arriving at best proportions of sand to pebbles. All measurements are based
on moist sand. If sand is absolutely dry, a condition seldom encountered,
use 25 per cent less than quantities given in the table,

WHAT IS A WORKABLE MIXTURE?

A workable mixture is one of such plasticity and degree of wetness
that it can be placed in forms readily, and that with light spading or
tamping will result in a dense concrete. It should be neither too dry nor
too wet. In a workable mixture there is sufficient sand-cement mortar to
give good smooth surfaces free from rough spots, called honeycombing, and
to bind the pieces of coarse aggregates into the mass so they will nct
separate out in handling.

In other words, there should be just enough cement-sand mortar to
fill completely the spaces between the pebbles and to insure a smooth
plastic mix., Mixtures with a deficiency of mortar will be harsh, hard to
work and difficult to finish. On the other hand, over-sanding or the use
of too much sand should be guarded against as it increases porosity, and
reduces the amount of concrete that can be obtained with a sack of cement.

A good rule to follow is to so proportion the amounts of sand to
pebbles as to obtain the greatest amount of concrete of a plasticity suit-
able to the character of the work. The center illustration shows how a
workable mix will look when a trowel is drawn ascross it, Under no circum-
stances vary the ratio of water to cement from the quantities given in
Table I.

AGGREGAT ES

Aggregates for concrete should be clean, hard and free from dirt,
loam, clay or vegetable matter. These foreign materials are objectionable
because they prevent adhesion between the cement and sound, hard particles
of aggregates. Concrete made with dirty aggregate hardens very slowly at
best and may never harden enough to produce a good quality of concrete.

Sand should be well graded, that is, the particles should not all be
fine nor all coarse, but should vary from fine up to those particles that
will just pass a sieve having meshes 1/M—inch square, If sand is well graded,
the fine particles help to occupy the spaces (voids) between the coarser
particles, thus resulting in a dense concrete. Under these conditions, a

R-4 0. Hdbk. 2/15/[35 BP-37



given amount of cement paste will bind together a greater mass of aggregates,
thus increasing the amount of concrete obtainable with a sack of cement.

Pebbles, crushed stone, or other coarse aggregates should be tough,
fairly hard and free from impurities that are objectionable in sand. Stone
conbaining a considerable quantity of soft, flaky or elongated particles
is not suitable for making concrete., Coarse aggregates should be well graded
with sizes ranging from 1/4 inch up to 1-1/2 or 2 inches, the maximum size
being governed by the nature of the work. In thin slabs or walls, the largest
Pleces of aggregates should never exceed one-third the thickness of the
sections of concrete being placed.

BANK~RUN MATERIALS

Bank-run gravel, the natural mixture of sand and pebbles as taken from
the pit, is seldom suitable for concrete unless first screened to separate
sand from pebbles, When thus separated materials may be recombined in correct
ratio to give a workable mix as previously described. Most gravel banks
contain either more sand or more pebbles than desirable; usually, there is
too much sand. Money can generally be saved by screening out the sand and
then recombining sand and pebbles in correct proportia:s.

WATER

Water used to mix concrete should be clean, free from oil, alkali and
acid. In general, water that is fit to drink is suitable for concrete.

ACCURATE MEASUREMENT ESSENT IAL

All materials, including water, should be accurately measured for
every batch. A bottomless frame made exactly 1 cubic foot, 2 cubic feet or
any other convenient volume, serves as a measuring box for sand and pebbles,
A pail marked off on the inside to indicate gallons and half-gallons is
commonly used for measuring water,

MIX THOROUGHLY

Concrete may be mixed by machine or by hand. In either case, mixing
must proceed until stones or pebbles are completely coated with a mortar of
sand and cement.

Practically all standard batch-type machine mixers on the market
will render satisfactory service and pay for their cost in construction work
by saving labor and insuring more thoroughly and uniformly mixed concrete,

HAND MIXING

For ﬁand mixing a tight floor or mixing platform is required. A
platform may be constructed especially for the purpose.

The method generally used for hand mixing is as follows: Spread the
measured amount of sand out on the platform, distribute the required quantity
of cement evenly on top of the sand and turn with square-pointed shovels
until the mixture is uniform in color. At least three turnings are necessary.
On the cement-sand mixture spread the measured amount of pebbles and mix
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thoroughly as before until the mass has the same sven color throughout. A
hollow is then formed in the center of the pile and the exact quantity of
water poured into this depression, materials in the pile being gradually
turned into the water with shovels and mixed until the cement, sand and
pebbles have been thoroughly and uniformly combined and the mixture has the
same color and plasticity throughout.

PLACING

Concrete should be placed in the forms inside of U5 minutes. It
should be deposited in 6 to 10-inch layers and thoroughly spaded. This
compacts the concrete, releases alr pockets, and works large particles away
from the face of the forms.

CURING

Moisture is necessary for the proper hardening of concrete., If this
fact is kept in mind no difficulties will be encountered in the proper
curing of concrete. Floors and walks are commonly given a covering of
2 to 3 inches of earth, straw or sand waich is kept moist by sprinkling for
10 days. Wall sections are protected with moist canvas or burlap.

HOW TO USE TABLES FOR CALCULATING QUANTITIES (From Portland Cement
Association Publications)

FROBLEM I:

What quantities of materials are required for a monolithic concrete
foundation wall 34 feet square, outside measurements, 12 inches thick, 7T
feet high, with a footing 12 inches thick and 18 inches wide, using a 1~2
1/2-3 1 /2 mixture in both the wall and footing?

SOLUT I0N

The wall contains 924 square feet of surface, 12 inches thick, de-
ducting the duplication at corners.

Referring to table under 1-2 1/2-3 1/2 mixture for 12-inch walls
21,8 sacks of cement are required for each 100 square feet of surface.
Dividing 924 by 100 gives the number of times 100 square feet are contained
in the total wall surface and multiplying by 21,8 gives the total number
of sacks of cement required. Similar calculations are made for the fine
aggregate and the coarse aggregate in both the wall and the footing, noting
that the width of the footing, 18 inches, is 1-1/2 times the 12 inches thick.

924 x 21,8 = 201.5 sacks cement 924 x 54.5 = 503.6 cu. ft. fine
100 100 aggregate

924 x 76,3 = 705 cu. ft. coarse aggregate.
100

The footing contains 132 square feet of surface, 18 inches thick
(1-1/2 x 12 inches), deducting for duplication at corners.

132 x 21,8 x 1-1/2 = 43.2 sacks cement 132 x 54.5 x 1-1/2 = 107.9 cu. ft.
100 100 fine aggregate

132 x 76.3 x 1-1/2 = 151.0 cu. ft. coarse aggregate,
100
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Total materials required for footing and wall: 2U4,7 sacks cement,
611.5 cu. ft. fine aggregate, 856 cu. ft. coarse aggregate.

PROBLEM 2:

What quantities of materials are required for a 1:2 cement plaster
coat, one inch thick on the lower four feet of the above foundation?

SOLUT ION

Perimeter of foundation: 4 x 34 feet = 136 feet. This multiplied by
height of plaster coat, four feet, equals 544 square feet.

F4t x 4,0 = 21.8 sacks of cement F4h x 7.9 = 42,5 cu. ft, sand.
100 100
NOTE:

A1l standard plans and lists give a list of materials needed for
concrete work., No further computations should be necessary unless the

peculiarities of the site 1s such that high foundations and extremely heavy
footings are necessary.

A METHOD OF LAYING OUT FOUNDAT IONS

The proper method of laying out a foundation is given in Plan R-L-102,
The easiest, quickest and most accurate way to determine the boundary line of
a new building is by means of surveying instruments. When such instruments
are not available, one of the simplest methods for laying out corners is
known as the right triangle method. A triangle with sides six, eight and
ten feet long is a right triangle and the 90° angle or right angle is opposite
the longest side.

First, a base line is established, marking out one end of side of the
new building. See line AB on the accompanying drawing. Stakes are set at A
and B on this line, locating two corners. In the top of Stake A a nail is
partly driven in the center. This nail accurately locates the corner. On
the line AB another stake is driven at F, 6 feet from Staice A. A nail is
driven in the top of this stake exactly 6 feet from the nail in Stake A.
Stake E should be driven so that its center will be exactly eight feet from
Stake A and exactly 10 feet from Stake F.

The corner represented by the angle EAF is a right angle; the line AE
extending to D will form the second boundary line of the building and D will
represent the third corner., Other corners are located in the same manner,
After this has been done, strings are stretched over the corner stakes, A, B,
C, D, and carried to outside supports called "batter boards" as indicated by
G, H, K, L, M, N, P, R. The top of the horizontal batters should be set at
first floor level or some other convenient "datum." The building lines may
be projected from the strings to the ground by means of a plumb bob suspended
as shown in the drawing. When the stakes G, H, X, L, M, N, P, R have been
set and the strings indicating the layout of the building transferred to them,
the corner stakes A, B, C, D, and stakes E and F are reunoved so that the
trench may be excavated. Nails should be driven in the cross pieces between
standards where the strings are fastened so that in case the strings are
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broken or removed they can be accurately replaced, Having found the
building line, it is easy to locate piers, posts, columns or other
intermediate supports.

COOPERATION DESIRED

In accordance with the wishes of the Forester, you are in-
structed not to use wood substitutes where wood can be used to equal,
or slightly less than equal, advantage. The desirability of the use
of wood in the construction of improvements by an organization whose
business is largely concerned with growing wood is, of course,
evident. (See policy on use of wosd, page 23 of this manual.)

With your coeoperation, the results that will be obtained
from this effort toward better Forest Buildings will give us more
utility of use, better grouping and building appearrnces, greatly
decreased costs of design and, on the whole, longer-life buildings.
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Beck Work (more er less will be needed
1f plan is Bailt differently than shown)
climbing or sitsing on parepet wall

LR . pipe
Pos, 3/U° Bouod Rods x 2¥ (metal) St in wall te prevent pesple frem

BILL OF MATERTALS
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of Portland Coment
{50~1bs,) Hydrated Lime

- lowsr depths require more material. EHewever, ds net lese sighd

A11 motatiens and figures on the plans are 6 be oensidered a
of the fact that a uilding constructed en a alepe will have %o be figured en a basin of the

pertien of thess specifioatiens, and mast be fellewed, Fellew figares in preferense te

se Busential: Goed prectice recemmends fhat the fleer be placed ez a f1l1

Flans have been dresa with the agsumption that this butldiag will be cemstruated em-
an appreximately level site, If erected en a site on which the lepegreply slepes, the
The abeve mterials will be sufficient fer ens eubic yurd of reck werk, The mertar
will be of a heavy bPatter consistency, usually requiriag 50 teo 60 gallwns of water peor
All reck shall be wet when placed se that the adeerpiies of moistare frem the mertar
N

Where figures are not given, all drawings mst be accurately fellewed and msasmred
feotings shall be adjusted te the cenditien of the site,

A ocapable reck masen should be eagaged to supervise and direct the werk,
The rock will be 1aid in & martar made in the fellewing preperiiens:
well cempacied leens reek or earth, The joints are to b filled and etruck flush with the recks

o thet »e Airs can collect in them, The recke are 4o be chesen of as lorge & warface for

HOCK WOBK WILL BB USED in eitber rublle or coursed, using the avellable materfals te the
the fleer as 1s preoticable, They sheuld be at least 5* thiok,

a depth of 2'<0" be sure that the fesbings extend belew that lins, Sheuld the frest extend
sleps =nd umally mere material will be needed for ihese cases ay well, It my be scenemionl

have the feetings belew the frest danger.lime, If it is knewn that the frest extends te
lewer, prevision mast be made ¢ gv lewer for safety. The bill of materials prevides fer
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