California Drinking Water Source Assessment and Protection Program
Appendix G

Checklist for Drinking Water Source Assessment — Surface Water Source

Public water system: ID No.:

Name of source: 1D No.:

Assessment date; Assessment conducted by

The following information should be contained in the drinking water source assessment submittal.

If another report that is the functional equivalent to the drinking water assessment (e.g., Watershed
Sanitary Survey) is included in this assessment, the part of that report that fulfills the components of the
source water assessment should be clearly indicated.

Source name, system name, source and system identification numbers, date of assessment, name
of person and/or organization conducting the assessment (Appendix G, this form)

Auguscik-25
Assessment map with source location, source area (watershed), and protection zones (if defined). (Cont)
Drinking water source location coordinates and accuracy of method used (Appendix A or equivalent

_ Delineation of protection zones, if applicable (Appendix B or equivalent)

_ Drnnking water Physical Barrier Effectiveness Checklist {Appendix C)

Possible contaminating activities (PCA) inventory form (Appendix D).
Possible contaminating activitics evaluation (optional) (Appendix E)

Vulnerability ranking (Appendix F)

Additional maps (optional) (¢.g. local maps of zones and PCAs, recharge arca maps, or maps
indicating direction of ground water flow)

Means of Public Availability of Report (indicate those that will be used)

Notice in the annual water quality/consumer confidence report* (minimum)
Copy in DHS district office (minimum)

Copy in public water svstem office (recommended)

Copy in public library/libraries

Internet (indicate Internet address: )

Other (describe)

*The annual report should indicate where customers can review the assessments.
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N
Auguscik-25
(Cont.)
APPENDICES TO BE USED FOR A GROUND WATER SOURCE
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California Drinking Water Source Assessment and Protection Program

Appendix H

Drinking Water Source Location — Ground Water

Public water system: ID No.:

Name of source; ID No.;

Location date: Source located by (name of person):

Method of determining location:

_ USGS quad map (7.5 minute series, 1:24,000 scale), hand calculated

__USGS quad map (7.5 minute series, 1:24,000 scale), computer calculated AuuSiik:25

__ Global Positioning System (GPS) (Cont)
Unit (manufacturer/model):
Accuracy of GPS unit (+/- ft.)

___ Other Method

Accuracy of method (+/- ft.)

Location of well (decimal degrees): Latitude;

Longitude;

Physical description of location [Pertinent landmarks, address, or approximate address (cross
streets, etc.)]:

General description of recharge area, if known:

NOTE: Indicate location of the well on the drinking water source assessment
map. The map should also indicate locations of the source area and
protection zones. (See other Appendices).

January 1999 — with April 1999 and January 2000 revisions i
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Auguscik-25
(Cont.)
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California Drinking Water Source Assessment and Protection Program

Appendix I

Delineation of Ground Water Protection Zones

Public water system: ID No.:

Name of source: ID No.:

Delineation date: Delineation conducted by

Indicate the method used to delineate the zones:
Calculated Fixed Radius (Default) (Show calculations below)

Modified Calculated Fixed Radius (Show calculations below and attach documentation
for direction of ground water flow) Auguscik-25

(Cont)

More detailed methods
Type used (i.e., analytical methods, hydrogeologic mapping, modeling):

Arbitrary Fixed Radius (For use only by or with permission of DHS—use minimum
distances shown below)

Calculated Fixed Radius Equation
The equation for the calculated fixed radius (R)is Ri= VQt/anH

R{=Ry, Rs, or Ry corresponding to t (Calculate R for each of three times of travel,
TOT)
Q = maximum pumping capacity of well
(ft'/year = gpm x 70,267):
t =time of travel (years), 2, 5 and 10 years
m=23.1416
1 = effective porosity (decimal percent) (If unknown, assume 0.2):

H = screened interval of well (feet) (If unknown, assume 10% of Q gpm, 10 ft minimum):

Specific methods follow on next page

January 1999 — with April 1999 and January 2000 revisions
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Calculated Fixed Radius Delineation Method (Default)

Using the equation presented above, calculate the size of zones for the appropriate aquifer setting
of the source.

Porous Media Aquifer

Zone A (2 year TOT) Ry = ft, minimum = 600 fl —use larger: ft
Zone B5 (5 year TOT) Rs= ft, minimum = 1,000 ft—use larger: ft
Zone B10 (10 year TOT) Ryp= ft, minimum = 1,500 tt—use larger:

Fractured Rock Aquifer

(Increase size of zones by 50%)

Zone A (2 year TOT) 1.5R; = ft, minimum = 900 ft—use larger: ft
Zone B3 (5 year TOT) 1.5R5 = ft, minimum = 1,500 fi—use larger: fi
Zone B10 (10 year TOT) L5Rp= ft, minimum = 2,250 ft—use larger; tt

Modified Calculated Fixed Radius Delineation Method

In porous media aquifers, if the direction of ground water flow is known (see Section 6.2.3), the
default zone circle may be shifted upgradient by 0.5R;. The upgradient and downgradient limits
of the zone are determined below.

Zone A (2-year TOT)

upgradient distance = 1.5R; = ft, minimum = 900 ft, use larger: ft
downgradient distance = 0.5R; = ft, minimum = 300 ft, use larger: ft

Zone BS (5-year TOT)

upgradient distance = 1.5R5= ft, minimum = 1,500 ft, use larger: ft

downgradient distance = 0.5R5 = ft, minimum = 500 ft, use larger: ft
Zone B10 (10-year TOT)

upgradient distance = 1.5R|p= ft, minimum = 2,250 ft, use larger: ft
downgradient distance = 0.5Ry() = ft, minimum = 750 ft, use larger: ft

January 1999 — with April 1999 and January 2000 revisions
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California Drinking Water Source Assessment and Protection Program

A
Appendix J
Physical Barrier Effectiveness Checklist and Well Data Sheet
- Ground Water Source
Public water system: ID No.:
Name of source: ID No.:
Assessment date: Assessment conducted by
Complete DHS Well Data Sheet (attached) and include with Assessment submittal,
Directions: Auguscik-25
(Cont.)

1. Read through the form and collect the information needed to complete the form.
(Hydrogeology, Soils, Presence of abandoned or improperly destroyed wells, Well
construction and operation.)

2. Determine Parameter A, Type of Aquifer.
« 1f the aquifer is confined, use the right-hand column, and evaluate only the parameters
indicated for confined aquifers.
+ If the aquifer is unconfined, semi-confined, or the degree of confinement is unknown, or
if the aquifer is fractured rock, use the left-hand column and evaluate only the parameters
for unconfined aquifers.

3. For each parameter appropriate for the source, place a check in the box for the answer that
most closely applies to that source. If more than one answer is possible, select the more
conservative (i.e., lower points) answer. [For example, if the depth to static water
(Parameter D) has varied between 45 and 33 feet, choose answer 2 (20 1o 50 feet). ]

4. Add the points in the column appropriate for the source and interpret the score as shown on
the bottom of the last page.

+ Determine whether the source has a High, Moderate or Low Physical Barrier
Effectiveness. Use this in the Vulnerability analysis. The higher the points, generally the
more effective the source and site are to retarding the movement of contaminants to the
water supply.

NOTE: [If the source is located in fractured rock the source is considered to have a Low

Physical Barrier Effectiveness, regardless of the point total. So, if Parameter B, Aquifer Material
is 3, the remainder of the form does not need to be completed.
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Califormia Drinking Water Source Assessment and Protection Program

Auguecik-25
Physical Barrier Effectiveness (PBE) — Ground Water, page 1 of 2 {Cont.}
aource MNarme: Source Mo
FPARAMETER POINTS

Unconfined Confined

A, TYPE OF AQUIFER
Confinement  fup to 50 points maxmum) choose one

a. Unconfined, Semi-confined, Fractured Rocle Unlmown n
b. Confined 50

B. AQUIFER MATERIAL (Unconfined Aguifer)
Type of matenals within the aqguifer  (uwp fo 20 points maxmum) choose one

1. Porous Media(Intethedded sands, ailts, clays, gravels) with continuous clay layer 20
moiniroum 257 thick ahove water table within Zone &
2. Porous Media(Interbedded sands, silts, days, and gravels) 10

3. Fractured rock *
* Low Physical Barrier Effectivencss - no further questions required)

C. PATHWAYS OF CONTAMINATION (All Aquifers)
Presence of Ahandoned or Improperly Destroyed Wellz  (up to 10 points maximum)
1. Are they prezent wathin Zone A (2-year time of travel (TOT) distance)?

a.  Yes or unknown 0 0
b. HNo 5 5
2. Are they present within Zone BS (2- to 5-year TOT distance)?
a  Yes or unknown 0 0
b HNo 3 3
3. Are they present within Zone B10 (5- to 10-year TOT distance)?
a. Yesor unknown 0 1]
b HNo 2 2
[. STATIC WATER CONDITIONS {(Unconfined Aguifer)
Depth to static Water (DTW) = feet
(g o 10 points maxmam) choose one
1. 0to20 feet 0

2. 20to 50 feet
3. 50to 100 feet

4. = 100 feet 10
E. WELL OPERATION {(Unconfined Aquifer)
Depth to Uppermost Perforations (DUFP) DUF = feet
Mazimum Pumping Fate of Well () Q= gallons/minute
Length of screened interval (H) H = feet

[(DUP —-DTW) { (QIH)] = (upto 10 points maximum) choose one

1. <5

2. 5toll

3. =10 10
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Califoria Drinking Water Source Assessment and Protection Program

183

Alguscik-25
Physical Barrier Effectiveness — Ground Water, page 2 of 2 (Cont.)
Source Name: Source No
FPARAMETER POINTS
Unconfined | Confined
F. HYDRAULIC HEAD (Confined Aquifer)
What 15 the relationship in hydraulic head between the confined aquifer
and the overlying unconfined aquifer? (ie., does the well flow under
artesian conditions?) (o to 28 poits maximian) choose one
1. head in confined aguifer is i gher than head in unconfined aguifer under all 20
conditions
2. head in confined aguifer 1z b gher than head 1n unconfined aguifer under static 10
conditions
5. head in confined aguifer 1z lower than or same as head 1n unconfined aquifer I
4. unknown 0
. WELL CONSTRUCTION (All Aquifers)
1. Sanitary Seal (Annular Seal) Depth = feet (up to 10 points maximum)
choose one
a. MNone or legs than 20 feet deep i 0
b, 20to 50 ftdeep 6 10
c. 50 ft or greater 10 10
2. SBurface seal (concrete cap) (i fo 4 points maxmn)  choose one
a Mot present or impropetly constructed 0 0
b, Watertight, slopes away from well, at least 2° laterally in all directions 4 4
3. Flooding potential at well site  (up to J poist maximum) choose one
a. Subject to localized flooding (e in low area or unsealed pit or wault) or 0 0
Within 100 year flood plan
b Mot subject to flonding 1 1
4. Becurity at well site fup to 5 points maximum)  choose one
a. Mot secure 0
b, Zecure {1.e. housing, fencing, etc.) 5
Maximurm Points Possible 70 100
POINT TOTAL FOR THIS SOURCE
Physical Barrier Effectiveness SCORE INTERPRETATION
Point Total Effectiveness
0 to 35 = Low tincludes all scurces in Fractured Rocls
36to 69 = Moderate
70 to 100 = High
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Califoria Drinking Water Source Assessment and Protection Program

Auguscik-25
WELL DATA SHEET (Sheet 1 of 3) (Cont)
Coraplete as ruch mfvmation as possible. Leave Dlenicif mformation is not available, use N A ifnot applicabla.
* Mdicates iters required jor Sowrce Water Assessment ** Indicates additional itzyns required for Ground Water Rule

|A|:tual or Estimated?

DATA SHEET GENERAL INFORRMATION
Swstern MName
Systern Number
Source of Information (See Motz F)
Personnel Collecting Information
Date
WELL [DENTIFICATION
* Well Mumber or Marne
* DHS Source Identification Mumnber (FRDS D Mo
DWE Well Log on File? (yes orno)
State Well Murber (from DWE)
Well Status (Active, Standby, Iractive)
Date of Inactive Status (ifapplicable)
WELL LOCATION
Latitude
Longitude
FElewation
Street Address
* MNeighborhood/Surrounding Area (See Abte 2)
Site plan on file? (yes ornoy
DWE. Ground Water Basin
DWE. Ground Water Sub-tasin
SAMNITARY COMNDITIONS
** Digtance to; Sewer Line, Sewage Disposal, or Septic tank
Distance to: Other satitary concems
Distance to: Other Wells (Active)
Distance to: Other Wells (Abandoned)
** Size of controlled area around well (square feet)
* Type of access cortrol to well ste (See Mok 3)
* Burface Seal? (Concrete slab) (es or na)
* Ditmensions of concrete surface slab (f)
*Within 100 year lood plain?  (yes ar no)
* Drainage away from well? (wes or na)
ENCLOSURE/MHOUEING
Type
Condition
Pit depth(if applicable)
Pit Drained? (if applicable)
Floor (material)

Jarneary 999 — with April 1999 and Tanuary 2000 revisions
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Califoria Drinking Water Source Assessment and Protection Program

WELL DATA SHEET (Sheet 2 of 3)

186

Auguscik-25
Cont)

WYELL CONSTRUCTION

Artual or Estim ated?

Diate drilled

Drilling Method

Depth of Bore Hole (feet below ground surface)

Casing Depth (feet below ground surface)

Casing Diameter (inches)

Casing Materizl

Additional casing depth (f applicable)

Additional casing diameter (if applicable)

Addiional casing matenal (if applicatie)

Conductor casing used? [yes orno) (See Noie 4)

Conductor casing removed? (yes or no)

* Depth to highest perforations/screensift below surface)

Depthis) and Lengthis) of screened interval(s)

* Total length of screened interval

*Annuar Seal?  fyes, no, or not sure) (See Nofe &)

* Depth of Annular Seal (1)

hiaterial of Annular Seal (cement grout, bentonite, etc.)

Gravel pack, Depth to top (ft below ground surface)

Total length of gravel pack (ft]

AQUIFER

= AfUiTer Matenals (See Note 6)

* Confining layer (impendous strata) above aquifer? (yes, no or not sure)

Thickness of confining layer, if known (ft)

Depth to confining layer, it known (Tt below ground)

Sanitary Seal terminates in impenvious strata? (yes or no)

* Static water level (ft below ground surface)

Purnping water level (ft below ground surface)

Date water level measured

WYELL PRODUCTION

Wl Yield (gpm)

Well Yield Based On (i.e., pump test, etc.)

Diate measured

Production (gallons per year)

Frequency of Use (hoursiyear)

Typical pumnping duration (hours/day)

FUMP

Make

Type

Size (hp)

 Capacity (gpm)

Depth to suction intake (ft below ground surface)
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Califorria Drinking Water Source Assessment and Protection Program

WELL DATA SHEET (Sheet 3 of 3)

187

Auguecik25
(Cont.)

Actual or Estimated?

Lubrication Type

Type of Power: (i.e, electric, diesel, etc.)

Alxiliary power available?  (yes or nad)

Operation controlled by, (See Note 7)

Purnp toWaste capahility? (Es Orno)

Discharges to; (e, distribution system, storage, etc)

{Use or note these items as appropriate)

Raw Water Cluality concems? (colifomn, chemicals, other)

Cortinuous Chlorination provided?
Pitless Adapter? Make and Model

Height of pump base (inches)

Casing Vent? (yes or noj

Alrfvacuum Release? (yes orno)

sampling Taps? [yes or no)

Location of sarm pling taps

Viellhead Riser? fyes orno) height above well

NOTES

1. Sources of infarmation: well log, DHS ar County files, system files, personnel, etc.

2. Neighborhood/Surrounding Area (list all that apply):
A= Agricultural, Ru = Rural, Re = Residential,
Co= Commercial, | = Industrial, WMu = Municipal,
P = Pristing, O = Other

3. Access Control fencing, building, et

4. Annular Seal - Seal of grout in the space between the well casing and the wall of the driled hole. Sometimes

called "sanitary seal’.

5. Conductar Casing - Oversized casing used to stabilize hore hole during well construction. Usually removed during

installation of annular seal.

. Aguifer materials (list all that applyy sands | silts, claws, gravel, rocks, fractured rock

7. Operation controlled by level in tank, systemn dermand, pressure, etc.
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Auguscik-25
(Cont)
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California Drinking Water Source Assessment and Protection Program

N
Appendix K
Possible Contaminating Activity (PCA) Inventory Form
Ground Water Source
Public water system name: 1D No.
Name of drinking water source: ID No.
[nventory date: Inventory conducted by
Indicate PCAs pertinent to the drinking water source, its source area and protection zones, from
the following tables, as applicable: Auguscik-25
(Cont.)

Commercial/Industrial {Table K-1)

Residential/Municipal (Table K-2)

Agricultural/Rural (Table K-3)

Other (required for all) (Table K-4)
Is this for a ground water recharge area? YES/NO (If YES, also use Appendix D,
Tables D-1 through D-4, as appropriate)

Attach map of Drinking Water Source with Zones A, B5 and B10 indicated, and buffer zones (if
defined).

Proceed to appropriate checklist or checklists. Place a mark in the appropriate boxes.
Example:

X

Risk Ranking of PCAs (see Tables 7-2, 7-3, 7-4 and 7-5 for separate category lists),
where VH = Very High Risk, H = High Risk, M = Moderate Risk, L = Low Risk

January 1999 — with April 1999 and January 2000 revisions
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Auguscik-25
(Cont.)
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Califorria Drinking Water Source Assessment and Protection Program Alguscik-25
{izont.)
PCA Checklist
Tahle K-1, pagel of 2
COMMERCIAL/INDUSTRIAL
PC 4 (Risk Ranking) Mo PC4 in PCAin PC4 in PCA in Unlnown | Comments
ZOtEs Zone A7 Zone B5? | Zone B107?

Automobile-related activities

Body shops (H)

Car washes (M)

Gas stations (VH)

Repair shops (H)

Boat servicesirepar/
refinishing (H)

Chemi cal/petroleum
processingfstorage (VH)

Cher calipetroleum
pipelines (H)

Dry deaners (VH)

Electrical/el ectronic
manufactuning (H)

Fleet/truclk/bus terminals
(H)

Furniture repair/
manufacturing (H)

Home manufactuning (H)

Junkfscrapfsalvage yards
(H)

Machine shops (H)

M etal plating/
finishing/fahncatng (VH)

Photo processing/printing

(H)

Flastics/synthetics
producers (VH)

Research laboratories (H)

Jarneary 999 — with April 1999 and Tanuary 2000 revisions
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Califorria Drinking Water Source Assessment and Protection Program Auguscik-25

192

(Cont)

PCA Checklist
Tahle K-1, page2 of 2

COMMERCIAL/INDUS TRIAL

T bl Bl e P
Wood preserwingftreating

(H)

Wood/pulpfpaper

procesang and mills (H)

Lumber processing and
marufacturing (H)

Sewer collection systems
{H, 1ifin Zone A,
otherwize L)

Patlcing lots/malls (=50
spaces) (M)

Cement/concrete plants

(M)

Food processing (M)

Funeral
services/graveyards (M)

Hardware/lumber/parts
stores (M)

Appliance/Electronic
Repar (L)

Office
buldingsicomplexes (L)

Fental Vards (L)

RWVimini storage (L)

Other (list)
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Califorria Drinking Water Source Assessment and Protection Program Augussik-25
(Cont.)
PCA Checklist
Tahle K-2, pagel of 2
RESIDENTIAL/MUNICIPAL
PC 4 (Risk Ranking) Mo PC4 in PCAin PC4 in PCA in Unlnown | Comments
ZOtEs Zone A7 Zone B5? | Zone B107?

Adrports - Mantenance!
fueling areas (VH)

Landfills/dumps (VH)

Railroad yards
maintenance! fueling
areas (H)

Septic systems - high
denaity {=1/acre) (VH1f
in Zone & otherwise M)

Sewer collection systems
{H, ifin Zone &,
otherwize L)

Utility stations -
maintenance areas (H)

Wastewater treatment and
dizpozal facilites (WH in
Zone & otherwise H)

Drinldng water treatment
plants (W)

Golf courses (M)

Housing - high density
{=1 house/l 5 acres) (M)

I otor pools (W)

Parles (M)

Wraste transferirecycling
stations (M)

Jarneary 999 — with April 1999 and Tanuary 2000 revisions
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Culiforsia Drinkdng Water Source Assessment and Protection Program ALguscik-25

Cont)

PCA Checklist
Tahle K-2, page2 of 2
RESIDENTIAL/MUNICIPAL
Mo PC4 1n PCA 1n PCA 1n PCA 1n Unlnown | Comments
ZOfES Zone A7 Zone B5? | Zone B107?

PC 4 (Risk Ranking)

Apartments and
condominiums (L)

Campgrounds’
Recreational areas (L)

Fire stations (L)

RV Parles (L)
Schools (L)
Hotels, Motels (L)

Other (list)
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Califorsmia Drinking Water Source Assessment and Protection Program Auguecik-25
(Cont.)
PCA Checklist
Table K-3, page 1of 2
AGRICULTURAL/RURAL
PCA (Risk Ranking) NoPCAin | PCAin PC4 in PCA in Unlnown | Comments
FORES Zone A7 Zone B5? | Zone B107?

Grazing (> 5 large animals
or equivalent per acre) (H
in Zone &, otherwise M)

Concentrated Animal
Feeding Operations
(CAFOs) as defined 1n
federal requlation’ (VHin
Zone A otherwise H)

Animd Feeding
Operations as defined in
federal requlation® (VH in
Zone & otherwise H)

Other &nimal operations
{Hin Zone &, otherwise
M)

Farm chemical distributor/
application service (H)

Farm machinery repair (H)

Septic systems — low
density {<1/acre) (H in
Zone &, otherwise L)

Lagoons / liguid wastes

(H)

MW achine shops (H)

Pesti o deffertilizer/
petrolenm storage &
transfer areas (H)

Agricultural Dranage (H
in Zone & otherwise M)

Wells - Agriculturalf
Irmgation (H)
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Califorsmia Drinking Water Source Assessment and Protection Program Auguscik-25
(Cont)
PCA Checldist
Tahle K-3, page2 of 2
AGRICULTURAL/RURAL
PC 4 (Risk Ranking) Mo PCA 1n FCA in PCA 1n PCA 1n Unknown | Comments
ZONES Zone A7 Zone B57 | Zone B107

W anaged Forests (M)

Crops, irrigated {(Berries,
hops, mint, orchards, sod,
greenhouses, vineyards,

nurseries, vegetshle) (M)

Fertilizer, Pesticidel
Herbicide Application

(M)

Sewage sludge/biosolids
application (M)

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass zeeds, hay, pasture)
(L) {includes drip-
irngated crops)

Other (list)

3. Concentrated Animal Feeding Operation: Animal Feeding Operation (requires NPDES penmnit) with greater than:

If pollutants discharged {directly or indirecily) to | If pollutants not discharged
navigahle waters

300 slavghter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows

750 swine 2500 swine

150 horses 500 horses

3000 sheep or lamhs 10,000 sheep or lamhs

16,500 turleeys 55,000 turkeeys

9,000 laying hens or broilers (liquid manure systern) | 30,000 laying hens or broilers (liqud manure systen)
1500 ducks 5000 ducks

300 animal vnits 1000 andimal units

4. Animal Feeding Operation: lot or facility where animals {other than agquatic) have been or will be stabled or
confined and fed or maintained for total of 45 days or more in any 12 month period.
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Culiforsia Drinkdng Water Source Assessment and Protection Program Alguscik-25
(Cont)
PCA Checklist
Tahle K-4, pagel of 3
OTHER ACTIVITIES
PC A (Risk Ranking) Mo PC4 in PCAin PC4 in PCA in Unlnown | Comments
ZONES Zone A7 Zone B5? | Zone B107

NPDES/WDE permitted
discharges (H)

Underground Injection of
Commercial/Industnal
Discharges (VH)

Historic gas stations (VH)

Historic waste dumps/

landfills (VH)

Mlegal actiwnties
unauthorized dumping

(H)

Injection wells! dry wells/
sumps (VH)

Known Contaminant

Plumes {VH)

Military installations
(VH)

Iining operations -
Historic (VH)

Mimng operations —
Active (VH)

Mining - Sand/Gravel (H)

Wells — Oil, Gas,
Geothermal (H)

Salt Water Intrusion (H)

Recreational area—
surface water source (H)

Jarneary 999 — with April 1999 and Tanuary 2000 revisions
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Califorria Drinking Water Source Assessment and Protection Program Auguscik-25
(Cort.)
PCA Checklist
Tahle K-4, page2 of 3
OTHER ACTIVITIES
FC 4 (Risk Ranking) Mo PC4 1n PCA 1n PCA 1n PCA 1n Unlnown | Comments
ZOfES Zone A7 Zone B5? | Zone B107?

Underground storage tanks

Confirmed leaking tanks
(VH)

Decommissioned - inachwe
tanles (L)

Mon-regulated tanks (tanks
smaller than regulatory
limit) (H)

Mot vet upgraded or
registered tanks (H)

Upgraded andfor registered
- active tanks (L)

Above ground storage tanks
(M)

Wrell s — Water supply (WD)

Construction/demolition
staging areas (M)

Contractor or government
agency equipment storage
yards (M)

Dredging (M)

Transportation corridors

Freewaysistate mghways
(M)

Ralroads (M)

Historic ralroad right-of-
ways (M)

Road Right-of-ways
(herhicide use areas) (M)

Roads Streets (L)

PCA Checklist
Tahle K-4, page3 of 3

Jarneary 999 — with April 1999 and Tanuary 2000 revisions

Loomis Costco Final Environmental Impact Report
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199 Auguscik-25
Califorria Drinking Water Source Assessment and Protection Program {Cont )
OTHER ACTIVITIES
PC A (Rlsk Rankmg) Mo PCA in PCA in PCA in PCA in UnknD‘Wn Clomments
ZOfES Zone A7 Zone B5? | Zone B10O7?

Hospitals (M)

Storm Drain Discharge
Points (i)

Storm Water Detention
Facilities (M)

Artifictal Recharge Projects

Injection wells {potable
water) (L)

Injection wells {(non-
potable water) (M)

Spreading Basns (potahle
water) (L)

Spreading Basins (hon-
potable water) (M)

I edical/dental
offices/clinics (L)

Vetennary offices/clinics

(L)

Surface water - streams’
lakces/riwers (L)

Wells — momtonng, test
holes (L)

Cither (list)

Jarneary 999 — with April 1999 and Tanuary 2000 revisions
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California Drinking Water Source Assessment and Protection Program

Auguscik-25
(Cont.)

page intentionally blank
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California Drinking Water Source Assessment and Protection Program
Appendix L

Possible Contaminating Activities Evaluation— Ground Water Source

(Note: This form is OPTIONAL. It should be completed for each PCA if a modification of the risk
ranking of a PCA is desired)

Public water system 1D No.

Name of source 1D No.

Assessment date: Assessment conducted by

PCA/Potential Contaminant Information Auguscik-25

Cont.
1. Type of Activity (from the PCA contaminant inventory checklist): ( )

2. Type of potential contaminant associated with this activity (Refer Table 7-2):
a. Microbiological
b. Chemical
¢. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium

¢. High
d. Very High

4. Location:
a. Zone A
b. Zone BS
c. Zone B10

5. Spatial Area occupied by activity as percentage of Zone:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
¢. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):
If the maximum quantity of potential contaminant stored at the facility were discharged into

January 1999 — with April 1999 and January 2000 revisions
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Cafifornia Drinking Water Source Assessment and Protection Program
/
the quantity of water produced by the drinking water supply in a day would the concentration
be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
¢. High (more than one part per thousand)
d. Unknown

7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
¢. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
¢. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by
monitoring wells?
a. Yes
b. No
¢. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged)
a. Good
b. Poor
c. Unknown

January 1999 — with April 1999 and January 2000 revisions
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California Drinking Water Source Assessment and Protection Program

Determination of revised risk ranking for PCAs
Microbiological Contamination

NOTE: In fractured rock aquifers, microbiological PCAs are always high risk, regardless of the
zone, and cannot be modified.

If the PCA is categorized as 2a or 2c¢, the risk ranking would be LOW if the PCA meets all of
the parameters in the table below for Low. The risk ranking would be HIGH if the PCA
meets all of the parameters in the table for High. Otherwise the risk ranking is MODERATE.

Microbiological Contamination

PCA Risk Ranking
Parameter | Low High
3 aorb cord Auguscik-25
4 bore a (Cont.)
5 a cord
7 a borc
8 a borc
9 b aorc
10 a bore

Chemical Contamination

If the PCA is categorized as 2b or 2¢, the risk ranking would be LOW if the PCA meets all
of the parameters in the table below for Low. The risk ranking would be HIGH if the PCA
meets all of the parameters in the table for High. Otherwise the risk ranking is

MODERATE.
Chemical Contamination
PCA Risk Ranking

Parameter | Low High
3 aorb cord
4 c aorborc
5 a cord
6 a cord
7 a borc
8 a borc
9 b aorc
10 a borc

v
January 1999 — with April 1999 and January 2000 revisions
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California Drinking Water Source Assessment and Protection Program

i
Auguscik-25
(Cont.)
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January 1999 — with April 1999 and January 2000 revisions v
Loomis Costco Final Environmental Impact Report AECOM

Town of Loomis 3-627 Comments and Individual Responses



205
Cafifornia Drinking Water Source Assessment and Protection Program

Appendix M

Vulnerability Analysis Procedures — Ground Water Source

The Vulnerability analysis incorporates the types of Possible Contaminating Activities (PCAs)
identified in the inventory, their respective Risk Rankings, the Zone and the Physical Barrier
Effectiveness determination. These factors are used to develop a prioritized listing of types of
PCAs and to determine the types of PCAs to which the drinking water source is most vulnerable.

Public water system: 1D No.:
Name of source: ID No:
Assessment date: Assessment conducted by

Vulnerability analysis steps:

I. Foreach type of PCA identified as existing in the protection zones, or as unknown,
determine the number of PCA risk ranking points for that type of PCA. (If the risk ranking
for a type of PCA has been modified, Appendix L should be attached). (For example, Very
High (VH) risk activities are 7 points.)

_[‘-.)

For each type of PCA determine the zone in which it occurs. Add the points associated with
that zone to the PCA risk ranking points. If the type of PCA exists within more than one
zone, repeat the process for each zone. (For example, if a type of PCA exists in Zone A add 5
points. Fora VH visk PCA in Zone 4, the PCA Risk Ranking points | Zone poinfs =7 | 5 =
12 poinls.)

3. Determine the Physical Barrier Effectiveness (PBE) for the drinking water source (from
Appendix I). Add the points associated with that PBE to the PCA risk ranking and zone
points. The total is the Vulnerability Score. (For example, if the PRI is Low add 5 points.
For a VH risk PCA in Zone A, the Vulnerability Score — PCA Risk Ranking points + Zone

-

points + PBE poinis =7 — 5 + § = I7 points.)

4. Pricritize all types of PCAs by the Vulnerability Score, from the most peints to the least. A
sample form is shown below.

5. The drinking water source is vulnerable to all types of PCAs with a Vulnerability Score of 8
or greater, Refer to the Vulnerability Matrix below. The source is most vulnerable to the
types of PCAs with the highest score.

6. In addition, the Drinking Water Source is most vulnerable to all types of PCAs
associated with a contaminant detected in the water source, regardless of Vulnerability
Score.

January 1999 — with April 1999 and January 2000 revisions
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Califormia Drinking Water Source Assessment and Protection Program

Vulnerability Matrix for GROUND WATER SOURCES

206

The cutoff pomnt for vulnerability 15 8. The drinking water source 15 considered Vulnerableto all

PCAs with Vulnerability Score greater than or equal to 8 (shaded boxes). Auguscik-25
{Cont )
PCA points Zone points PCA + Zone FEE Paoints Vulnerability Score
points PCA + Zone + PBE points
Risk Ranking 4 BS, B10 Low | Mod | High |PBE Low| FPRE PEE
Tulod High
VH (7) A (5) 12 5 3 1 17 {5 13
VH (7) B5 (3) 10 5 3 1 15 13 11
VH (7) BI0 (1) 3 5 3 1 13 11 9
VH (7) Unknown (0) * 7 5 3 1 12 10 B
H (5) A (5) 10 3 3 1 15 13 11
H (5) B5 (3) B 5 3 I 13 11 9
H (5) BID (1) 6 5 3 1 5 9 7
H (5) Unknown (0) 3 3 3 1 10 3 g
M (3) PG 3 3 3 1 13 i 3
M (3) BS (3) 6 5 3 1 11 3 7
M (3) BI0 (1) 4 5 3 I g 7 5
M (3) Unknown (0) * 3 5 3 1 8 § 4
LD A 5 5 3 3 1 11 3 7
L (1) B5 (3) 3 5 3 1 9 % 5
L (1) EL0 (1) 2 3 3 1 3 1
L () Unlknown (0) * I 3 3 1 § 4 2

* Bource is considered vulnerable to types of PCAs that are Unknown, 1f the Vulnerability Score

15 8 ar higher.

Jarneary 999 — with April 1999 and Tanuary 2000 revisions
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California Drinking Water Source Assessment and Protection Program

Format for Prioritized Listing of PCAs Auguscik-25
List types of PCAs in order by Vulnerability Score from highest to lowest. (Cont.) N
PCA Points | Zone Points | PBE Points | Vulnerability
VH=7 A=5 L=35 Score
Zone Type of PCA H=5 B5=3 M=3 PCA points
M=3 B10=1 H=1 + Zone points
L=1 Unknown = 0 + PBE points

January 1999 — with April 1999 and January 2000 revisions
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California Drinking Water Source Assessment and Protection Program

N
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(Cont.)
page intentionally blank
A4
January 1999 — with April 1999 and January 2000 revisions
Loomis Costco Final Environmental Impact Report AECOM

Town of Loomis 3-631 Comments and Individual Responses



209
California Drinking Water Source Assessment and Protection Program

Appendix N
Checklist for Drinking Water Source Assessment — Ground Water Source

Public water system: ID No.:
Name of source: ID No.:
Assessment date: Assessment conducted by

The following information should be contained in the drinking water source assessment submittal.

If another report that is the functional equivalent to the drinking water assessment (e.g., parts of a Ground
Water Management Plan) is included in this assessment, the part of that report that fulfills the components
of the source water assessment should be clearly indicated.

Source name, system name, source and system identification numbers, date of assessment, name
of person and/or organization conducting the assessment (Appendix N. this form)

Auguscik-25
(Cont.)

Assessment map with source location, source arca (if known), and protection zones
Drinking water source location coordinates and accuracy of method used (Appendix H or equivaleit)
Delincation of protection zones (Appendix | or equivalent)
_ Drinking water Physical Barrier Effectiveness Checklist (Appendix J)
__ Well Data Sheet
Possible contaminating activity (PCA) mventory form (Appendix K)
Possible contaminating activities evaluation (optional) (Appendix L)
_ Vulnerability ranking (Appendix M)

Additional maps (optional) (e.g.. local maps of zones and PCAs, recharge area maps, or maps
indicating direction of ground water flow)

Means of Public Availability of Report (indicate those that will be used)

Notice in the annual consumer confidence report* (minimum)

Copy in DHS district office (minimum)

Copy in public water system office (recommended)

Copy in public library/libraries

Internet (indicate Intemet address: )

Other (describe)
*The annual report should indicate where customers can review the assessments.

January 1999 — with April 1999 and January 2000 revisions
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ABSTRACT

This study was made to obtain information on the noise levels being
emitted by vehicles currently using the highways of the State of Washing-
ton. The Washington State Highway Commission requested this study for
guidance in proposing vehicle noise control legislation. The main con-
troversy in states with existing comprehensive vehicle noise legislation
has concerned trucks traveling on roads with posted speeds above 35 mph,
The main thrust of our study is therefore concerned with this particular
area, although data were also taken on automobiles and on roads posted
at less than 35 mph. This study is unique in that the noise level and
the speed of all vehicles were measured. In addition, all trucks over
10,000 1b were weighed. Our large body of data has been graphed in
numerous ways to illustrate various aspects--including how the noise
factor varies with speed, weight, and percentage of full load, etc.

Some photographs of the trucks together with their noise data are also
included.

iit

Auguscik-25
(Cont.)
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Auguscik-25

(Cont) A\
SUMMARY

The purpose of this study was to obtain factual information on the
noise levels being emitted by vehicles currently using the highways of
the State of Washington. This study was requested by the Washington
State Highway Commission to help it make rational and meaningful recom-
mendations to the Legislature for cnactment of vehicle noise contrel leg-
islation. TIts desire is to set noise limits as low as possible without
placing an unreasonable or technically impossible standard on vehicles
in this State.

The most comprehensive legislation on this subject has been enacted
by the State of California. (Excerpts from their legislation arc given
in Appendix F.) The California controls which have generated the most
controversy are for trucks operating on freeways and other roadways with
posted speeds above 35 mph. The main thrust of our study is therefore
concerned with this particular arca, although data were also taken on
automobiles and on roadways posted at less than 35 mph.

Cumulative frequency curves of truck traffic on highways have been
made before in other states, €.g., California. However, these studies
have not been sufficiently comprehensive to give specific information on
how trucks as noise sources contributed to these data. Thus it has not
been possible to predict the effect of a stated number of decibels (dB)*

in a proposed piece of legislation on any particular segment of the trucking
industry.

In our study the trucks were recorded on audio/video tape so that
data could he checked and rechecked in the laboratory. A large amount of
data was taken on each of the 1,433 trucks in the survey. This included
the noise level of the truck on the dBA and dBB scales (see Appendix H
for definitions of dB terms), the actual specd as measured on a Doppler-
shift radar, the class of the truck, licensed maximum gross weight, mea-
sured gross weight, the grade of the roadway on which the vehicle was
traveling, and other criteria. The measurements were made at four different
sites.

This large body of data has been graphed in various ways in order
to illustrate various aspects--including how the noise factor varies with
the spced, weight, and percentage of full load. Some photographs of the
trucks together with the noise data are also included.

One statement often made by the trucking industry in regard to pro-
posed noise levels derived from cumulative distribution curves is that
the trucks on the quiet end of the curve are the small ones or those
traveling at low speeds, whereas the other end of the curve contains all
the big heavy trucks which are going at full legal speed. Thus, they

*
As defined in Appendix H.

AECOM : : .
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fear that noise legislation would Wipe out the heavy truck transport
industry because it would be technologically impossible to quiet these
trucks sufficiently. This report sheds some light on this problem. For
example, one of the curves presented is a cumulative distribution curve
limited entirely to vehicles which had measured weights over 30,000 1b
and which were traveling at more than 50 mph. There were 344 trucks in
this category, making a good statistical sample. This curve, Fig: 37
shows that 50% of the trucks in this category were quieter than the
present California 1imit of 90 dBA. It also shows that 2%, or about
seven trucks, were actually quieter than 84 dBA. From this information
it is obvious that it is technologically possible for heavy, full-speed
trucks to be fairly quiet (84 dBA or less).

In general, the data show that the noise level does increase with
truck weight and speed, However, the range of variability is great,
showing that other factors have a strong influence on the noise output.

The plot of noise versus percentage of full load shows almost no corre- Auguscik-25
lation. In other words, it is the total weight of the vehicle and not Cont)
the percentage of the load that counts. The data also show that many (Cont

trucks would still be very noisy even if all of their low-frequency noise
were removed by improved mufflers. Putting an adequate muffler on a
truck is not necessarily going to solve that vehicle's noise-emitting
problem.

Included in the report are cumulative noise curves for automobiles
as well as curves of automobile noise versus speed. Also included are
the results of our survey of existing noise legislation (1971) for the
U.S. and the Canadian provinces, and a survey of muffler manufacturers
and their catalog literature,

AECOM
Loomis Costco Final Environmental Impact Report 2637 Comments and Individual Responses
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SURVEY TECHNIQUE

Figure 1 is a block diagram of the system used for gathering the
data in the field. Basically, the information was recorded on a tape
recorder having one video and two audio channels. The General Radio
microphone and 20 dB preamplifier were located 50 ft from the center
line of the curb lane of the highway under test. The sound information

from this was brought back via cable to a van truck in which the recorder

and instrumentation were situated. A control box in the van contained
an adjustable attenuator so that the dynamic range of the recorder could
be placed optimally with respect to the expected noise levels to be mea-
sured. This box also contained a carefully calibrated and amplitude-
stabilized 1 kHz oscillator. This oscillator was switched on frequently
(when there was no truck or automobile of interest on the road) to allow
an independent calibration of the system; this signal injected a voltage
equivalent to a 90 dB sound signal. In addition, several times during

any one tape a General Radio type 1562A sound level calibrator was slipped

over the measuring microphone to form a 1 kHz calibration throughout the
entire system, Each time the sound calibrator was used it was first

coupled to the microphone and then turned on. This allowed the recording
to include the warmup period of the acoustic calibrator; whereas when the

stabilized oscillator was turned on momentarily for the calibration, no
warmup was involved. From the presence OT absence of the characteristic
warmup signal it was obvious which type of calibration was taking place.

The audio/video tape recorded data for slightly over one hour. Full

acoustic calibration was carried out three times during this period with

the local stabilized oscillator calibration taking place with even greater
frequency. This information was recorded on audio channel "A' of the tape

recorder. A voice microphone was comnected to audio channel "B'" and was
used for giving a running commentary on the traffic passing by at the
time the measurements were being taken. This included comments on the
type, make, class, and size of truck, as well as lettering, color, size,
etc., so the vehicle could be positively identified when it stopped at
the weighing station and had other measurements made. This information
was complementary to the video channel data which was directly recorded.

The video camera had a view of the roadway immediately in front of
the measuring microphone so that in later analysis one could ascertain
which vehicle was being measured, and that the accuracy of the data was
not clouded in any way by the presence of other vehicles in other lanes.
By listening to the recorded sound while watching the vido tape, one
could tell that the truck driver had not, for example, suddenly let up
on his throttle at the moment of recording. Also in the field-of-view

of the video camera were a 24-hr clock, a sign with the date, and a radar

speedometer. The speedometer read from 0 to 100 mph full-scale. Having
all of these audio and video data in 'raw' form on the tape is very im-
portant when looking for extrema such as very loud or very quiet trucks.

Some errors are bound to creep in when handling large quantities of data,

but having it all on tape provided a check on the data points which were
of the greatest interest.

Auguscik-25
(Cont)
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After passing the video and acoustic recording site, the trucks
stopped at a Washington State Patrol weighing station. At the weighing
station the license number and licensed gross wieght were recorded along
with the measured weight. A verbal description of the vehicle was re-
corded as an aid in identifying the vehicle with the information already
on the recorder in the van.

Figure 2 is a block diagram indicating in a general way the method
of reducing the data, The noise from channel "A" was passed through an
A-weighting filter and a B-weighting filter (see Appendix H). Each of
these outputs fed a wide dynamic range detector and peak-holding circuit,
and each output was finally displayed on two meters 10 dB apart in range
so as to give a wide dynamic range on one visual reading without frequent
scale-changing. This permitted the personnel to view these meters quickly
and to then record manually the dBA and dBB levels. In addition, the
noise from channel "A" was fed into an amplifier and loudspeaker so the
people reducing the data could monitor the noise from each truck for pos-
cible abnormalities such as gear-shifting or sudden changes in power Auguscik-25
level. At the same time, audio channel "B'" was amplified and put on a (Cont)
loudspeaker for identification of the vehicle with the data that was re-
corded at the weighing station. Simultaneously, the video channel was
viewed and the time-of-day and speed of the particular vehicle on the
picture were recorded. The results of these data as recorded from the
audio/video tape and the weighing stations were then punched on computer
cards. A computer was then used to do the sorting and correlating, and,
finally, the results were plotted on a Calcomp digital plotter.

Figure 3 is a view of the microphone location at the Everett site
during the December measurements. The microphone with its preamplifier
is in the center of the picture. We are looking at the northbound lane,
and we see one truck coming into view on the curb lanc. This field-of-
view is more or less south down the road. The southbound lane is not
visible in this picture because it is separated from the northbound lane
by a wide, tree-covered median. This was a very desirable site for the
measurements as there was no acoustic interference from the southbound
lane of traffic,

Figure 4 shows the radar speedometer equipment in position at the
side of the highway. This, again, was at the Everett site in December.
A large truck can be seen in the curb lane.

Figure 5 is a view of the highway from the instrument van at the
Everett site. A truck is in the curb lane approaching the microphone
location, the video camera is on the left, and the radar speedometer
readout shows the truck's speed as 59 mph., Also shown are the date
(December 30, 1971) and time (10:37) the truck passed by.
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FIGURE 3. VIEW OF THE MICROPHONE LOCATION AT THE EVERETT SITE.

FIGURE 4. VIEW OF THE RADAR LOCATION AT THE EVERETT SITE.
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VIEW FROM INSIDE THE VAN AT THE EVERETT SITE.
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Figure 6 is a view looking back from the highway toward the instru-
ment van. Figure 7 was taken inside the weighing station and shows the
recording of the weights as the truck passed over the scales, onc axle
or group of axles at a time. The weights were summed to get the total
weight of each truck. The State's weight controllers in each of the sta-
tions were most helpful in calling out the weights and identifying the
classes of trucks to our personnel.

Figure 8 shows Laboratory personnel obtaining mileage and other rel-
evant information from a truck driver and measuring the tire tread depth,
etc, Early in the program an attempt was made to correlate tire data
with noise level. For this effort we recorded the tire type (with refer-
ence to a tire-type chart) and measured the tread depth as well. Figure 9
shows tire tread depth being measured. As can be seen in this picture,
the two tires on the same axle are different, and it turns out that most
trucks have a very '"mixed hag" of tires. The steering tires are generally
of the ribbed type, such as is shown with the depth indicator. The trac-
tion tires are generally of the lug type, such as the tire immediately Auguscik-25
next to the ribbed tire on the same axle., The remaining tires on the (Cont)
trailer can be almost anything. Apparently, as the tractor tires become :
worn they are moved to the trailer randomly; often the gencralization
about the steering and traction tires does not hold. All sorts of combi-
nations of tire types werc found--to such an extent that any correlation
of noise with tire type is impractical from our data. Studies correlat-
ing tire noise with tire types will have to be made by controlling the
tires on the truck at the time of noise measurements,

Figure 10 is a view of the highway location for the Fife measurements.
The van is in the left center, and the northbound highway is beyond the
microphone which is just showing in the center of the picture.

As shown in Fig. 12, five different sites were used in the noise
study. Three of the sites (Everett, Fife, and Cle Elum) were on highways
which had State Patrol weighing stations; one site (Nisqually) was on a
section of U.S. Interstate 5 where there was no weighing station; and the
fifth location was on a well-traveled street in a 35 mph zone in an in-
dustrial area of Seattle where again there was no weighing station. Ex-
cept for the measurements at this latter site, the microphone was placed
50 ft from the center line of the curb lane and data were taken only on
vehicles in this lane. Having the data on video tape makes it quite casy
to verify that the vehicle being measured was in the appropriate lane and
that the noise data were not being distorted by vehicles in other lanes.
In each case traffic was traveling up the indicated grades.
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FIGURE 6. VIEW OF THE VAN SET UP AT THE EVERETT SITE.
FIGURE 7. VIEW OF THE RECORDING OF TRUCK WEIGHTS AT THE
EVERETT WEIGH STATION.
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FIGURE 8. VIEW OF TRUCK DRIVER BEING INTERVIEWED
AT THE EVERETT WEIGH STATION.
FIGURE 9. VIEW OF TIRE TREAD DEPTH MEASUREMENT
AT THE EVERETT WEIGH STATION.
A4
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FIGURE 10. VIEW OF THE VAN LOCATION AT THE FIFE SITE.
FIGURE 11. VIEW OF A TRUCK ON I-5 DURING A HEAVY RAIN
AT THE FIFE SITE.
v
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Location

Highway
Grade

Microphone Location

Everett

0.3%

The microphone was placed 50 ft from the center of
the outside northbound lane of U.S. Interstate 5
directly west of Peters Place near the southern
city limits of Everett. The area is approximately
3/4 mile south of Scale 38 which is just south of
Everett, Washington.

Cle Elum

flat

The microphone was placed 50 ft from the center of
the outside westbound lane of U.S. Interstate 90,
200 ft west of the overpass going to Roslyn on
State Highway 903, The area is approximately 1/2
mile east of Scale 53, 3-1/2 miles east of Cle
Elum, Washington.

Fife

The microphone was placed 50 ft from the center of
the outside northbound lane of U.S. Interstate 5,
approximately 200 ft north of the 70th Ave. E.
overpass to Fife, Washington. The area is approx-
imately 1/2 mile south of Scale 2a.

Nisqually

3.13%

The microphone was placed 50 ft from the center of
the outside southbound lane of U.S. Interstate LT
approximately 200 ft south of the North Meridian
Road overpass near Nisqually, Washington.

Sixth §
Hanford,
Seattle

flat

The microphone was placed 50 ft from the center of
either the inside or outside southbound lane of

6th Ave. 5. across from the entrance of Hanford St.

FIGURE 12.
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For large, noisy trucks, the data were considered valid even if a
car or twoe were nearby, provided the truck was in the curb lane. For
automobiles or trucks with low noise levels, we did not consider the
data valid unless the vehicle in question was in the curb lane and there
were no other vehicles in other lanes at that particular time,

The traffic was so heavy at the Fife location that it was practi-
cally impossible to get any automobile data meeting the above criteria.
Whenever there was a car in the curb lane there was nearly always a sec-
ond car in another lane to invalidate the reading. It was possible to
get more automobile data at the Everett site since the traffic was not
as heavy and was better spaced, and occasionally there was a single car
proceeding in the curb lane. It should be pointed out that the faster
cars seldom use the curb lane, so our automobile measurements at this
site were primarily of slower cars. Since the trucks were turning into
the weighing station three-fourths of a mile up the road, they were,
for the most part, in the curb lane and thus could be measured validly.

The best high-speed automobile data were taken at the Cle Elum site
since the traffic load was very light and most of the cars, fast and
slow, were in the curb lane. The Nisqually site, on the long up-grade
hill on U.S. Interstate 5 northeast of Olympia, did not have a weighing
station. This location was chosen in order to get measurements of noise
levels produced on a relatively steep grade. This grade measures 3.13%,
not much steeper than the Fife site where the grade was 2.8%; however,
the Nisqually grade is longer, and measurements were made at a position
about two-thirds to the top. At this site the data show a great number
of trucks with considerably slower speeds, the speeds probably being
limited by engine power.

14
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DATA

Figure 13 is a histogram of all the trucks measured; the sample size
is 1,433. As can be seen, this histogram peaks at about 85 and 89 dBA.
There were 170 trucks out of this sample which read 85 to 86 dBA and five
trucks which fell between 95 and 96 dBA.

Figure 14 is the cumulative frequency plot of the same data shown
on Fig. 13. XNote that 90% of the trucks were noisier than 82.5 dBA,
half were noilsier than 86 dBA, and 10% were noisier than 91 dBA.

Figure 15 shows both the cumulative frequency plot of TFig. 12 and
a plet of data taken by the California Highway Department on that state's
roads. (The California study has data only for this type of plot, i.e.,
there are no data on speeds, weights, classes, etc. on trucks.) This
plot shows that the trucks in this Washington State study are a little
noisier than the trucks in the California study; however, the difference
is so small as to be insignificant and could well be a happenstance of
the sample taken. At the 50% cumulative point there is only 0.5 dBA dif-
ference--this close agreement strengthens the validity of both studies.

Figure 16 is a cumulative frequency plot showing each of the test
sites plotted separately. As expected, the Nisqually site is the noisi-
est but not by a great deal; these data do not differ much from the
springtime data taken at the Everett site. An examination of the noise
versus speed curve for the two sites (see Appendices D and E, pages D7
and E3) shows that the trucks at the Everett site were moving substan-
tially at full speed, whereas there is a very wide variation in speed,
with many slow trucks, at the Nisqually site. The speed of many of the
trucks on the Nisqually grade was engine-limited and the trucks slowed
down sufficiently so that their noise levels were not much greater than
those at the Everett site.

The quietest sites were Cle Elum and Fife. There were several rea-
sons why Cle Elum was quieter; the terrain was flat, and during the time
of measurement (10:00 a.m. - 3:00 p.m.) there were many apparently empty
loads heading west, thus reducing the total weight., At the Fife site
the noise level was low despite the grade. There was rain and fog during
most of the one-day's work at this site, and perhaps this caused the
trucks to proceed at a slower pace. In addition, the only suitable
acoustic site was somewhat closer to the turn-off for the weighing sta-
tion than had been the case at the other sites, and thus most of the
trucks were slowing down in preparation for the exit. Although we had
hoped to determine whether the noise levels would be significantly af-
fected by the rain, this was not possible because of the reduced speeds
and the effects of other parameters. However, it appears that rain does
not have a significant effect on radiated noise. (Rain may have a greater
relative effect on slow traffic (below 35 mph) noise, but we do not have
data to substantiate this surmise.)
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The plot of the data taken at the Everett site in mid-winter shows
only a slightly less neisy cumulative percentage curve than the Spring-
time data; the difference at the 50% cumulative point is only 0.3 dBA,
which is insignificant. However, it is possible that the colder tires
were somewhat less noisy and/or the particular sample of trucks had
slightly different statistics., Note that the total spread of the data
at the 50% point for all the sites is only about 1.5 dBA, which is very
small. The average person could barely detect a 1.5 dBA change even if
he heard one level right after the other. The California data are plot-

ted also and appear more or less in the middle of the data from all of
the sites,

Figure 17 shows the various classes of trucks as categorized by the
vehicle loading chart of the Washington State Highway Department, dated
July 1963, Also shown on this chart are eleven different symbols, one
for each truck class. These symhols are used extensively in many of the
graphs presented here; e.g., the letter Z represents a Class § truck, the
configuration of which is shown in Fig. 17,

Figure 18 is a plot of noise level in dBA versus measured gross
weight in thousands of pounds. Each data point symbol corresponds to a
class of truck, as explained in the preceding paragraph. Note that there
is a general trend for the vehicle to radiate more noise as its gross
weight increases. There is, however, a wide spread in noise levels at
any given weight. FPor example, at the 75,000 1b level there is one truck
below 85 dBA and another in excess of 96 dBA; also, at the 10,000 1b level
there are trucks below 77 dBA and at least one above 91 dBA. This clearly
shows that the big, heavy trucks are not the sole offenders, and that
there are, indeed, some large heavy trucks which are quiet. The plot of
Fig. 18 includes trucks at all speeds and indicates that the quieter ones
are the low-speed trucks.

Figure 19 is similar to Fig., 18 except that all the trucks with speeds|
below 50 mph have been eliminated, leaving trucks which are all going at
about the same speed (the speed limit is 60 mph). (It will be seen in
later data that there are trucks which exceed this limit.) Once again, it
can be seen that there are trucks weighing more than 65,000 1b (as measured|
at the weighing station) which are below 85 dBA. There are also trucks in
this same weight bracket above 96 dBA, Similarly, in the region of 10,000
1b gross weight, there is one truck as low as 77 dBA and another one above
91 dBA. The trend, then, is to greater noise as the vehicle gets heavier,
but there is a very wide spread in the truck noise levels. This clearly
shows that if all trucks were as quiet as the low 10%, the noise level
would be down considerably. Note on this figure that the heavier trucks
in this study tend to be predominantly Class 8's. There are also a number
of Class 11 trucks among the heaviest weights; at the lighter end of the
scale the Class 1's predominate (octagonal symbols).
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Figure 20 is a plot of all the trucks measured, showing their noise
levels versus speeds. A Doppler-shift radar unit was used to measure the
spced. The noise level shows the trend of increasing noise with Speed,
but a very wide spread is observed.

In an attempt to eliminate the weight variable from the speed plots,
Figs. 21-27 show the trucks in various weight categories, and within each
of these categories the dBA versus the speed has been plotted. In Fig. 21
the noise level increases with speed in the under-10,000 1b vehicles, but,
again, there is a very wide scatter. As we proceed through these charts,
notice the median level of noise increases a little bit with each higher
weight category. 1In practically all of these categories an increase of
noise with increase of speed is shown although the scatter in the data is
very wide. Several variables, other than weight and speed, contribute to
the scatter. These include the adequacy of the muffling system, tires,
amount of noise cmanating from the supercharger or compressor of the
motor, gear noise, etc. None of these are necessarily correlative with
either speed or weight.

The question arises as to how much of this noise level could be cor-
rected with adequate mufflers, with no other changes being made to the
trucks now on the highways. This question cannot be answered directly
and unequivocally from this study. However, the information plotted in
Fig. 28 can give a definite clue. At the time the data were reduced,
sound levels were recorded not only for the standard A-weighting filter
but alse for a B-weighting filter. A B-weighting filter is a standard
noise measurement frequency rcsponse which allows more low-frequency
information to be measured; in other words, if a sound has a lot of low-
frequency components, it will measure louder on an indicating meter set
to the B-scale than it will on one set to the A-scale. It is probably
fair to say that the major source of excessive low-frequency sound from
trucks is the engine exhaust. Therefore, a poorly muffled vehicle would
have a dBB reading which is significantly higher than a dBA reading;
there would not be much difference in the dBA and dBB readings from a
truck that is adequately muffled. In Fig. 28 the numerical value for
the dBA reading for a truck has been subtracted from the numerical value
of the dBB reading and the differences have been plotted against the mea-
sured gross weight of the truck. Under the foregoing assumptions, those
vehicles with large differences can be presumed to be poorly muffled,
whereas those with differences between 0 and 1 dB can be presumed to be
adequately muffled. Tt should be pointed out that on this particular
chart a truck which is poorly muffled and extremely noisy otherwise would
have a relatively low dBR and dBA difference. Another truck might show a
large difference, even though its muffler is in good condition, if its tires,
engine, gear train, etc. were exceptionally quiet. In general, though, it
is probably still valid to consider those vehicles which show more than
2 or 3 dB difference on this plot as being in need of better mufflers,
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Figure 29 is similar to Fig. 28 except that the dBB minus dBA dif-
ferences are plotted against truck speed rather than gross weight. A
further question might now arise: is it predominantly the trucks which
are very noisy overall that show up poorly on Fig. 287 This is answered
in Figs. 30 through 33, which are plots for several of the sites in which
the dBB minus the dBA level is plotted against the noise level in dBA.

If only the noisier trucks had the stronger low-frequency component, these
plots would show an increasing trend in dBB minus dBA as the dBA value
increases, FExamination of these figures shows that this is not true. The
highest levels of dBB minus dBA were obtained in the mid-range of dBA
values, i.e., in the region between 84 and 88 dB. The reason the quiet
trucks do not show high values of dBB minus dBA is that they are quiet
because they are well muffled (in addition to other noises being low),

and effective muffling reduces the low-frequency noise. On the other
hand, some very noisy trucks do not show high values of dBB minus dBA
because they are very noisy in other respects, and this tends to drown

out the low-frequency exhaust noise.

Figure 34 contains four cumulative frequency plots; one is the cumu-
lative frequency plot for a1l of the trucks and is a duplicate of Fig. 14,
and the other three are plots for three different weight categories (Mall
trucks" divided into three categories'). One category is for a measured
weight less than 15,000 1b, the second between 15,000 and 30,000 1b, and
the third for over 30,000 1b, In these plots the cumulative frequency
of 50%, where half of the trucks are above and half are below, for trucks
of 15,000 1b or less occurs at 84 dBA. For trucks between 15,000 and
30,000 1b, the 50% cumulative frequency occurs at 86 dBA {remember, for
"all trucks' it occurs at 86.5 dBA), and for trucks weighing more than
30,000 1b the reading is slightly under 89 dBA. Or, if one picks a par-
ticular noise level, one can see what percentage of the trucks in the
various classes would be noisier than that level. For example, if you
chose 88 dBA, the charts show only 37% of the large vehicles are quieter
than that value, 66% of the whole truck sampling population is quicter
than that value, 75% of all the trucks between 15,000 and 30,000 1b are
quieter than that value, and 88% of all the trucks weighing less than
15,000 1b are below 88 dBA.

The data plotted in Fig. 34 include trucks of all speeds. Since
the slow ones are known to be less noisy, one might ask--to what degree
do the slower trucks lower the "total" noise level? This is answered
in Figs. 35 through 37 where only data on heavy, full-speed vehicles
are included. Figure 35 is the histogram and Fig. 36 is the cumulative
plot. Figure 37 shows two cumulative frequency plots, one for all (1,433)
trucks that were measured on the highways, and one for only big, heavy,
fast-moving trucks, of which there were 344 as shown in Fig. 36. Spe-
cifically, these were the trucks which weighed more than 30,000 Ib and
were traveling faster than 50 mph. The full-speed, heavy vehicles are
indeed noisier than "all trucks."
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DISCUSSION

Table I is taken from Fig. 37 for six specific dBA noise levels.
The first column in this table lists six possible maximum noise levels
that could be enacted into law as the maximum dBA level at 50 ft for a
truck traveling on a freeway. The second column shows the percentage
of trucks now on the road which would be in compliance with such a law
without needing improvements to their equipment. The third column lists

the percentage of heavy, full-speed vehicles which would be in compliance
with the limits given in the first columm.

TABLE I.
Max. dBA of Percentage of hecavy,
hypothetical Percentage of vehicles full-speed trucks now
noise control law now quieter than limits quieter than limits*
94 99 93
92 94 80
90 84 50
88 65 18
86 44 5
84 22 2

*Measured gross weight over 30,000 1b and speed greater than 50 mph

As shown in Table I, if the law allows 94 dBA, 99% of the trucks now
on the highway would comply and only 1% would be in violation with exces-
sive noise. At this maximum 94 dBA level, 93% of the heavy, full-specd
trucks would be legal. Ninety-four dBA is very noisy, and, as the curve
shows, enacting legislation with this limit would be virtually tantamount
to no legislation at all since the overwhelming majority of trucks arc
already below it. If the level were set at 92 dBA, 94% of the trucks
would pass and 80% of the heavy, full-speed trucks would pass. If the
level were set at 90 dBA, which is the current California limit, 84% of
all trucks would pass such a requirement and 50% of the bip trucks going
full speed would pass. If the level were set at 88 dBA, which is the
next step down in the California law, 65% of all existing trucks would
pass and 18% of the big, heavy, full-speed trucks would pass. If the level
were set at 86 dBA, 44% of all trucks would pass and 5% of the big trucks
going full speed would pass. Finally, if the level were sct at 84 dBA,
which is probably the lowest feasible level (considering current techn01~
ogy), about 22% of all existing trucks would pass this requirement and
about 2% of the big, heavy, full-speed ones would pass.

A number of comments are in order concerning this Table.
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1y Lven at the comparatively low level of 84 dBA, there
are on the roads today a small number of trucks weighing
over 30,000 1b and traveling in excess of 50 mph which
meet this limit. This clearly shows that this level is
not only technologically feasible but that it can be
achieved with commercial equipment now, here, today.

¥ AR These data were taken on audio/video tape so that data
on the very quiet or very noisy vehicles could be
rechecked to make absolutely certain that there were
no reading or transcribing errors involved for these
extrema. We have rechecked our data, and it is
correct and valid,

3. The scope of our contract is not large enough to allow
us to investigate exactly what features of these trucks
make them quiet. However, it seems certain that a for-

tuitous combination of tires, transmission, engine, mufflers, [Auguscik-25
and maintenance practices enabled these trucks to show such (Cont )

good performance.

4.  Although the data clearly show that a level of 84 dBA
is actually achieved by some trucks at Present, it also
shows that there are few big trucks which do so--and it
would probably be a considerable strain on the trucking
industry to require all trucks to meet such a low level
now, particularly since they would not know precisely
what to do to their trucks to bring them to this level.
Obviously, more research has to be done to find out
what changes can be made in truck design--hopefully,
in the area of alterations to existing trucks as well as
in the manufacture of new trucks--to bring them down to
this level. T think that the 84 dBA level will ultimately
be written into the statutes; perhaps, in time, even lower
levels will be reasonable.

5. At the other end of the scale, it would not seem worth-
while to pass a law which would be any less effective
than the California law, which has been 90 dBA for trucks
traveling over 35 mph. This level will be reduced to 88
dBA in California in the near future (see Appendix F).

We have alrcady seen that there is some noeise correlation with speed;
that is, the faster the vehicles go, the noisier they become. {As a
matter of fact, for automobiles, at least, the noise power is probably
proportional to the cube of speed.) We have also seen that the heavier
the vehicles are, the more likely they are to be noisier. An appropriate
question arises--is this increase in noise with weight always associated
with the total weight of the truck or does the percentage of full load
enter into the picture? For example, in a fully loaded, 30,000 1b truck,
is it the load that causes it to be noisy or would a large truck running

empty at that same weight be equally noisy? Figure 38 sheds some light \
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on these questions. It uses data from the Everett site and is a plot
of the dBA level versus the percentage of full load. Since most trucks
nave a decal or lettering indicating the licensed gross weight and we
were able to determine their actual weight at the weighing station, we
could compute the percentage of full load. Figure 38 plots this per-
centage level against the noise level. Note that this plot includes
data which exceed 100%; there were vehicles that were overloaded by as
much as 20%. Probably the most significant feature of the chart is that
there does not seem to be any real correlation between the noise of the
truck and the percentage of full load. Together with the other infor-
mation in the report, this clearly shows that actual total weight is
important, whereas the percentage of full load is not.

As shown in Fig. 38, some vehicles werc overloaded, and in the Ap-
pendices (which give more complete data on the individual sites) it is
obvious that some trucks were exceeding the 60 mph speed limit. The
question then arises--just how much do these trucks, which are violating
one or both of these regulations, add to the overall neise curves for
trucks in general?

Figure 39 addresses itself to this question. It uses Fverett data
taken in the wintertime. There are two plots on this figure: one is a
cumulative frequency plot for all of the trucks taken at Everett during
the wintertime, and the other shows the same data after those trucks ex-
ceeding 62 mph and 101% of licensed gross weight have been eliminated.
Note that the cumulative noise curve is slightly reduced. The effect,
however, for this particular case is not large. At the 50% cumulative
frequencies there is only about 0.5 dB difference between the two curves,
Therefore, 100% strict enforcement of the speed and weight regulations
cannot be regarded as a method for significantly quieting vehicle noise
on the highways,

One question that might be asked is what would be the effect of
removing from the road all those vehicles which have a high dBB minus
dBA reading, which we interpret to mean, in most cases, that they are
poorly muffled vehicles? Figure 40 answers this, again using winter-
time Everett data, There are four plots on this curve: one is the reg-
ular cumulative frequency curve for this site; the second plot is the
same curve bhut with all trucks whose dBB minus dBA is in excess of 3 dB
deleted; the third curve is the same but it deletes even more trucks--
those in excess of 2 dB; and, finally, a curve which eliminates those
with a difference in excess of 1 dB. These deletions produce a quieter
cumulative frequency curve, but not by a large amount. At the 50% point,
eliminating all those above the 3 dB difference reduces the curve about
0.5 dB; eliminating all those above 2 dB reduces the curve by a little
over 1 dB; and eliminating all those above 1 dB reduces it by a little
over 2 dB. These curves clearly show that truck noise problems are not
going to be solved by better mufflers, and that there are other important
sources of noise which occur at the frequencies to which the A-scale and
human ears are sensitive. Adequate muffling of trucks is certainly the
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first step to be taken in quieting our highways, but it shouid not be
viewed as a panacea for truck and highway noise problems.

During some of the later data-taking stages, attempts were made to
ascertain some of the makes of the trucks involved in the survey. Although
we were not able to obtain the make in all cases, in many cases we Were
able to, and Figs. 41 through 43 present this information. Figure 41 is
a plot of the dBA noise level versus gross weight of the trucks taken
March 23 at the Everett site; each data point, instead of using the class
symbol, uses a symbol to identify the manufacturer in accordance with the
following scheme: K = Kenworth, W = White, etc., as shown in the key on
cach of these three figures. Figure 42 is a similar type of plot taken
from Cle Elum measurements. Figure 43 is a similar plot taken from the
Fife data. There is no simple, clear conclusion to be drawn from these
data. The heavier trucks in this state are frequently built by Kenworth
as indicated by the many K's appearing in the heavier weight categoTry.
These trucks vary from rather quiet to noisy. Therc are a number of
White trucks which are fairly quiet, but there are also some noisy W's.

T am sure these data would be of great interest to the individual truck
manufacturers. It is possible to make cumulative plots from the original
data cards for each of the different manufacturers and other types of anal-
yses from the fundamental information available. However, funds are not
sufficient on this particular contract to pursue this further. It is left
to the reader to review these charts and form his own opinion.

Figure 44 is a histogram of the trucks measured at 6th Ave. and Hanford
St. in the industrial section of Seattle. Figure 45 is a plot of the noise
level of these trucks taken on this main arterial which has a 35 mph speed
limit. The lower speed trucks were almost all below 90 dBA; 88% of them
were quieter than 85 dBA; 57% were quieter than 80 dBA; and 27% were quieter
than 75 dBA. The 50% cumulative frequency point was about 79 dBA.

Figure 46 is the histogram of automobiles measured at the Everett and
Cle Elum sites. As previously mentioned, the other sites generally had
too much traffic to make valid automobile measurements--the car to be umea-
sured had to be in the curb lane with no other vehicle in the cother lanes
at the same time. Figure 46 indicates that the most likely noise level is
between 79 and 80 dBA (in this category therc were 150 cars out of the
sample size of 878). Figure 47 gives a cumulative frequency plot of the
data shown in Fig. 46. This shows that 92% of the cars werc quieter than
82 dBA; the 50% point occurred at 79.5 dBA (half of the cars were nois-
ier than 79.5 and half were quieter); and only 10% of the cars were
quieter than 76.5 dBA.

Figure 48 is a similar cumulative frequency plot but it includes
only the Everett data rather than a combination of the Everett and Cle
Elum measurcments. These data show the 50% point about 1 dBA quieter
than the combined data. The probable explanation of this is that vir-
tually all the cars, including the high-speed ones, were in the curb
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lane at Cle Elum, but at Everett it was usually only the slower cars
which used the curb lane. There also could be differences in the "nois-
iness' of the road surface at the two locations; this could be especially
important for automobile data, since at these speeds tire noise predomi-
nates in most car noise levels.

Figure 49 is a plot of the Cle Elum car data where the noise level
is plotted as a function of the vehicle's speed. This gives a more clear-
cut correlation of the noise versus speed than was true in the case of
trucks. There has been some controversy within the highway acoustic
"trade' concerning the mathematical Telationship between car noise and
speed. These data indicate that noise power increasing with the cube
of traffic speed is a better fit than increasing with the square of speed,
as some advocates have proposed. This result seems reasonable since the
power consumed by viscous drag in most viscous hydrodynamic systems
increases with the cube of velocity.

51

AECOM

Comments and Individual Responses

Loomis Costco Final Environmental Impact Report

3-686

Town of Loomis



Auguscik-26
(Cont)

8 FREEWAY TRUCK DATA
’T‘FZ Taken 3/4 mile south of Scale 38 on E

{]. 5. interstate 5 (northbound) just
south of Everett, Wa, Data taken T
March 23, 1972. Each data point B TR

IFH-  represents a truck manufacturer. T HHH : a8
I i T T i X ]

P T R E e THH I Hi" o EemdRRRGRER HpT

LT I B : 4 E_'I E=a

1 i i L] HENEEE DR RN
HH —HH +H . = S
SEgENE BN |- L3
7 w m I T R
3 1

[ ] B NEE
L I y '_I'
SEEE
TH nEsdy HEE | IRspgaudiy
madERnal A ERERY
- _ TRUCK MANUFACTURER KEY HH -H-HH
-} . C - Chevrolet K = Kenworth ; T
= - 0 = Dodge M- Mack I T11] L
I F - Yord P - Peterbilt H | 162
S [ MR EEN G - GMC i - Diamond Reo LR | N R
e T T 1 - International T - Diamond T b At Sprh
=l Rah W - White o e -
FisqReds TR B T R T e R e e
SRk _.:_'_f' ._“F___ S g nnynllia; LT B0 o
I ! B __:JL.; N E g G il '{_‘
11 ; sngsiaessiunnui QRaRgEnE] pEERARnuE nnidy] _—'1_‘-[
rt tH 1 e sLoa 110 REREE T VREERE (AT aREEEET
R T a3 155 REFEHI 11 SFINDS! O PONRS iggetes
EESEzyuuNEE T EddeRE: SR T f '
Bt :‘:TZ— e T R TP T THEE
P e B i A B T 1T I I 1 1 o

4

FIGURE 41.

52

Loomis Costco Final Environmental Impact Report

) AECOM
Town of Loomis 3-687 Comments and Individual Responses



Auguscik-25
(Cont)

L 1] llllll!ll‘lIIfFlll'FTiIlIIITII'iIIITTIIITL i

14+ FREEWAY TRUCK DATA

I Taken 1/2 mile east of Scale 53 on
; U. S. Interatate 90 (westbound) weat
of Cle Flum, Wa. Data taken on
March 21, 1972. Fach data point
represents a truck manufacturer.

T L1 I |-'!—'—i' -1 T|-_- - J-.:.}-l-;i_q: o

; H At Ll

oo s 1] iy : }
SR 11 RERY PEREFED BN

; S e e e e R

i s8diasblasadd cnss®

— 1 _..,_: B 1 Tt o T g A

SiEESEEENSN NS REEN SR F
T H T HER 1
_r S
Bl i S NS A
-+ A HHH H
uat H : 1
H gayr=adnais FHR R ] SESNESE G d A s :‘:
L] r“_‘|'.h“"_'b_ e '™ rT .y Ty ¥ I + Ir
B3 | {.~hﬁ7 Eag IegN TRUCK MANUFA( MUREE gEy 1:h1
y T T STHTETH C = Chevrole: £ - henworth Thie
8 enel g preb i Lleivc FHTH D - Dodge % - Aavk it
T e e s I Aol 8 0 ) G E-Fcr-: B . Betaiucjr el
. x| 1 0 i3 i
LR tifrlirr el giir bt bitiped - GMC A - Dianiuna T
1 ;_Tl:‘_..._ . -’: !}L ._1 : F 2 lll‘r Pheb i‘ I = Internations; iMan..nd Keo B |
- B s Ja ]
e R aaE [ ' R - T

IRS -3 Eadant t T} i E 4 e 1 !!f

e o8 R RARRRARHRE SN0 S, SN

1 L

|
L &
BB
I
Y
—t
t
3 I
T L]
|
=
-+
1
T
i
'H.,..._._
.
IREE ™ 54
b=
P
g

'Ir
LJ[

T

InE
rll

:
e
TS
BRS¢
_l T

|
!

1

1

T

T

1t
MRS AT
N

FIGURE 42,

53

Loomis Costco Final Environmental Impact Report

AECOM i
Town of Loomis

Comments and Individual Responses 3-688



Auguscik-25
(Cont.)

j_:_ :__..____'._:. |l == I{ 1}| -—1— 4_1___ : R T i TS s ] }

e F T S e e e

."_._EZ__ FREEWAY TRUCK DATA ] T aEEswHRgEEE

- Taken 1/2 mile south of Scale 26 on 1] 010 1 G - WEEE
o U. S, Interstate 5 (northbound) east of J ;

— Fife, Wa. Data taken March 3, 1872, For :F

3 Each data point represents a truck F i 4+
BE manufacturer. ¥ :

] | Il
1 [ 1L | ITTEL] |1 ENNEuEE I i
_: - - : i _.—- 3 = L b
SHH - B RS I

T e LD i e , jiieezaad

0 - - —H
5 H A T FH H
Ere EE BN A ae . e Il HEEESR EENE s
r1 .- - . ol e f | - T g% =
I A g A S HH ! £

B T

5
e

1 1"| T T

& TRUCK MANUFACTURER KEY

C = Chevrolet K - Kenworth
D = Dodge M - Mack

T F - Ford P = Peterbilt
| | G - GMC R - Diamond Reo
H S 1 - International T - Diamond T
i H L W - White
I TR T T

_JTP T _;]::;._?Eg',__" 1 'l__ it _

SicAtH4EERTR Lot eaea b muct 1A ndceeaR A S RORT R ARRG e Eoec
% g i’-iﬁ 0 HRAS! 4£; BFNDBECR. POUNDS (- |
1 H

B
EmanE
wa

FIGURE 43.

V
54

Loomis Costco Final Environmental Impact Report

AECOM
Town of Loomis 3-689 Comments and Individual Responses



Auguscik-25
(Cont)

[T TRUCK DATA R
E: Taken at 6th and Hanford, [ ’ H _E

_—_:---'::; Seattle, Wa. on January 13 T
HH and March 2, 1972, B Y
R e r e SELEEERNENN
H _1:1l :1:-:4:-‘1_—%—— T H T
1—_":'5_-1 HISTOGRAM OF ALL TRUCKS MEASURED H afEENEEE
HERm . SAMPLE SIZE: 239 HrHHE
FHH T H R A H HHHH HFH R PR
H- A P A e e AR
CODT o e B T e e R
TR | A AR R A A e e RS REGEN
B I & B = A T T
e T e T T
e H e A R Bis FEE NN
R 1T ] i EEEEEE
AR A R
e HEH A e B T
e : O
T pladH H e g e TN B e 1z|:'_::;~ EESEnw
O 0 1 A rrj _T_'r‘j 3 I:"___ FHA-F -—-:
HHH MO SPEED LESS THAN 35 mph S
_’_“|" I‘ITFI‘ITHI]J]H:I}HH||||||1 B (11 “‘J_

FIGURE 44,

o N

ECOM Loomis Costco Final Environmental Impact Report
e Town of Loomis
Comments and Individual Responses 3-690



Auguscik-25
(Cont)
o . T
A —;l - TRUCK DATA A
3L Taken at 6th and Hanford, nEESEh SRR

e Seattle, Wa. on January 13 o -1
ml A and March 2, 1972, L]

OO : TR
L { ! T 5
TF ACCUMULATIVE PERCENTAGE |+ 6

11l OF ALL TRUCKS MEASURED 7

5 k SAMPLE SIZE: 239
1 1 4]

WL

L

114
1L
P,

1 LITUe

A" 1\..i.—lll

it
)

i [REIT i
HHEH o o sy 6 B

BEmuE L ) SPEED LESS THAN 35 mph _
P =

FIGURE 45.

56

Loomis Costco Final Environmental Impact Report AECOM
Town of Loomis 3-691 Comments and Individual Responses



Auguscik-25
(Cont)

ﬂﬁmﬁ:%&mﬁmiwm%gf

i
1ol

I
|

B I . 2 B
| |

H ”_: E' AUTOMORBILE DATA Bl oy

Combined data from Everett and

ERSUSEnEN N Cle Flum sites on all automaobiles -

A8 O B measured during the period of ENE _-‘:I
i December 71 - April 72. A

T

Hi A
L Ed

CTHHE B

|
T
ERRSyaN
T
|
!

= T __:——';::_];_' :EE HHH T

= O AT e e e e
H-HH e e A A AR H
T H A R :-:ft:_ T A R
HeerE RE TR R R NN
e A P HAEH A e e e T e
O e e
- _:—_.!-: - d ]
AREEEN
suBang s,
EENEWE SN
A )

i J.I.lll

HISTOGRAM OF ALL HEH
AUTOMOBILES MEASURED ¥

SAMPLE SIZE: 878

HE )
|

FIGURE 46.

57

AECOM Loomis Costco Final Environmental Impact Report
Town of Loomis

Comments and Individual Responses 3-692



Auguscik-25
(Cont.)

1Ll LKL

EagABATED TTTIE

e

1+ -t

e

EHEEREE AUTOMOBILE DATA A e
BB 2% Combined data from Fverett and Ras - -H
& P Cle Flum sites on all automobiles (1
Ba measured during the period of FrT

HEEND 1 December 71 - April 72.

:!__..j. _‘_‘_. )

1
t
T

_5:____ BRS T

1
T
T
-

i

{

I

i
]
]

|

1
|
|
I ]
O
=
1]
—
|
l
|
|

il

I

T

|
]

T

|

|
|

L
T
|
]
|

]
|
|
|
}I
|
1
|
|
|
L]
J
1
H
T
|
fitt]
I
T
[l |
|
L
|EE 18
(|
II'
4 1
12k
|
iR
-
I
t
1
|

_::'___EE;___ ::f___:_z:__ _i_:__;__:_____jf N H B

T ﬂ:_“::_'__E:;L__.—:-____ i
T Al EENE S A g‘_—-t:: NN EEE
NN ENEEEEEEE AN R T il

]

I
1 1
H
1
|
f
I
1
1
|
I
!
B EEl
T :
T
T
e
e
|
T
R
i
1
|
=T
—’TI
i
|
I
1T
T
T
]
1

I

T
I
|
|
|

HERR=aasd in nans sk LT 1

| L 2 3 RS 11| [ 1. | -
Ly T 8 2 | = 21 SER

= ol B T H HE B B i

o HE RRamuilbnsiundesl snsdiEiung inn s

H 1B

AR R e R e e B e

Biaauads junaaghIue 2ElJenapadBed faudfsigus pans

b - b HEE SENEEREREN
O R ER e R e Rl N ¥
S = | o I HEmE

—_:__:__ f?:_:_k_ _:_____:_"_:_gj_ _;E:: :__EE'Z:i_::_:_ FHH _:_:

e ik _
I LEVE | 5 4 B
e & EEER
B T |5

L)

LR

T T

i
1
1
1
1

il ACCUMULATIVE PERCENTAGE OF ]
ALL AUTOMOBILES MEASURED

SAMPLE SIZE: 878

FIGURE 47.

58

Loomis Costco Final Environmental Impact Report AECOM
Town of Loomis

3-693 Comments and Individual Responses



Auguscik-25
(Cont)

Ir i B i"fTrlTTTFTTTTT'l‘I—rﬂT'I_ITF'I"I—I_FTfTITf' IRENED

F
I
I
|

¥
TTITTT
S E AUTOMOBILE DATA REENSEaE

A .____5 Taken 3/4 mile south of Scale 38 :
e on U, S. Interstate 5 (northbound) S
Just south of Everett, Washington.

WP 0 1 Data taken during Dec, T1-Jan. 72. Ly

ERRERE " H '

bt B e HHHHH P P e

O A A PR an qnear T o
& aau = I T

O TS TH : : -
HEHE R HE T e HEA

R O O i NESEEE FH H- H HHHHH

00T
|
T HH
T
)
T
1
1
T
i,
Ir
i
|
T
|
I
e
I
[
|
|
|
1
|
T
1
]
i
1
i
1
|
|

ST e FH
T FHEFHH o e H H
EEEENNSE SRssRENAS saama oLy AN NN ANEN CHE A
R R R e e AR P
ReREasEEsiaaEsasks HAE AR e e e -
O reetH "“E“”““_t:_:*:'f* O O T
11 e AR B e FRERH EEHEE S
NSRS SN SR AR AL - mEEEwn H H
A A S
T - : : r__i: B L

1 ) 1 HEE N ] A — 4

EEEn A T OE R ST - 1 X
et AT

REEE L NSSEESEEESEE | | o
SAMPLE SIZE : 337

I
| Y
T
111
==
N
|
L
|
I
IE
|
I
!
T
L1
1]

FIGURE 43,

59

Loomis Costco Final Environmental Impact Report

AECOM
Town of Loomis

Comments and Individual Responses 3-694



Auguscik-25

(Cont)

| ] 1
T 11 T 1 T :_ ___“_ W _____J 11 I T
T7 . e Zase
1 T I 1 1 g | HHH T ] mL.wlul
Ml : 1I1IH_HW H-H +HHH =

e g [ o
;i T FHH _ =k
T 2
H 9 T T
- [ ] o - mil
— . EE H HHT & : Mﬂ'l.l

b G f

fa.3 . R W= H T
e e d [ | -+
g ] i W E R i L] 4
b ® H
_n I L r -+ .

I r n mas H it

o ch P Eagka 1 |

» [T L D o H EINEE 30 3 IR R BN

v

AECOM

Comments and Individual Responses

oh iy
s

[

I
&t
&
I
i
|
I

-

60

n

FIGURE 49.

1
3-695

2 e

L1

THT w!w- g e H EERAER UM pEE S HT
15 T R .J%mw d .ML.t A e A e A R
Emacsumgiits SHHT e e e T

S

E 2 ___ 1 I LI I
: i 3 __ . 'ZLOT ‘17 WIEW ]
- 3 i I = uo usye; BIEQ ‘Em "WN(F 210 IO .
. +H | u jsam (PUNOQIE3 M) 0 23BIEIUL =y 1
T 1 uo g¢ 21EDG JO 18¥3 AN 7 [T USYEL -
s VIVd IT10N0LAY
&l ! 45 B

FTE]

Loomis Costco Final Environmental Impact Report

Town of Loomis



Auguscik-25
(Cont.)

TYPICAL PHOTOGRAPHS

Figure 50 is a photograph of one of the quiet trucks; its noise
level was 85.1 dBA when traveling at 52 mph. The H in the license number
indicates it is a diesel truck; its measured weight was 31,000 1b; and it
is a Mack truck, This photograph was taken at Cle Elum and gives an ex-
ample of one of the quieter trucks traveling at more or less full-speed
and weighing over 30,000 1b.

Figure 51, also taken at Cle Elum, is a gasoline-powered truck manu-
factured by Chevrolet and weighing 11,000 1b. It was extremely quiet (77
dBA) even though it was going 50 mph. Figure 52 is another fairly quiet
truck (83 dBA), going 50 mph, 1t weighed 34,000 Ib, was gasoline-powered,
and was manufactured by GMC. Apparently, GMC gasoline-powered trucks tend
to be quiet although their diesel trucks are noisier. Its B-scale mea-
surement was 87, which indicates the truck probably ceould have been even
quieter with better muffling,

Figure 53 shows an example of a truck at the other end of the scale,
This is a diesel truck going 51 mph, weighing 22,000 1b, It is on the
noisy side at 93.7 dRA. The dBB reading is virtually the same--this means
that it is putting out comparatively little low-frequency sound., It may
be relatively well-nuffled, but other sounds are overriding the exhaust to
make this a rather noisy vehicle,

Figures 54 through 61 show a total of 72 different trucks, together
with their noise data, speed, weight, and license number. Looking through
these pictures will help give an idea of what some of the quiet, noisy,
and mid-range trucks look like. As can be seen, the external appearance
of a truck does not give a positive indication of the noise it radiates
as it moves along the State's highways.

61

AECOM

Comments and Individual Responses

Loomis Costco Final Environmental Impact Report

3-696

Town of Loomis



qr 000 ‘1T
vdp L
(wnig 210)

q1 000 “IE
vdap 1°¢8
(um1g 310}

L991H ¥ 'ED

o < ..:..
s dur Qg -
= . -

e ; yduz 1¢ gl 000 ‘7€ P "

S 3 ﬂmﬁ%m mm rwred LBigT vgp 868 " uI'® g0 on g
e (}2d24H) £60TTH ¥ ‘g *d1a (1e19ad) £1989V T

ydw gg
‘wrtd 1vig
‘0g '31a

62

AECOM

Loomis Costco Final Environmental Impact Report
Comments and Individual Responses

Town of Loomis

3-697



Auguscik-25

e
o,

v

)

=
=
L

ar 000 ‘6
YVEP 0°¢cg

qr 000 ‘z¢
VP 2 08

ar 000 ‘1¢
VeEr 9 '88

908LLL #

0291¢Yy #

ydw pg
"W B goi6

ydw gg
"WIe L0:g

ydur gg
WR $0i6

"vS J4N9I4

a1 000 ‘g1 ydw zg
VEP L 'F8 ‘W B gQig
0LZHRT #

q1 000 ‘82 yduz ;¢
VHP Z "L8 ‘UI'e GQig

q1 000 7T ydw ¢g
VdP € ‘98 "UI'E Bpig

q1 000 ‘BE yduz 2 ¢
VHP S "16 "WCR LQig
0Z88H #

qar 000 ‘0l ydu 4
VHP 9 '68 . weepig
€Igoeel +

-t

qr 000 ‘z9 ydur gg
VdPpP [ ‘88 UI'E gO:g
EBEPEH #

63

Loomis Costco Final Environmental Impact Report

AECOM

Town of Loomis

3-698

Comments and Individual Responses



Auguscik-25
(Cont.)

Vi

'G5 WN91S

¢ dur pg

f ydut zg a1 000 ‘¥2 u !
%meow.mm u1'e 4106 vdp ¢ '88 w'e glig
zoLgzH

L

i RS+ o

BiE

| ¢ dur gg
! ydw gg at 000 ‘09 . .
wmmuom .ww ‘ut'e 2146 vep 168 w'e Z1°§

ydut 09 q1 000 ‘6 : ﬂmmﬁ Ig
‘ur'e 11:6 VHP 6 'Z8 ‘uxte 0146
76985V ¥

41 000 'S4
VeEP 8716

A 4

ar 000 ‘12 . &E g¢
vEp £'99 ure ZIi6
¥9Z66Y ¥

qr 000 ‘12 . ﬂwae gg
vep 9 'F8 . 'wB I8
zpzordg t

g
¥ dut 8¢
a1 000 ‘89 _ydw g
V&P £ 06 w'e 606

0ZFLOZ L ¥ '230

64

AECOM

Loomis Costco Final Environmental Impact Report
Comments and Individual Responses

Town of Loomis

3-699



>
o

S 41 000°ZI
mmmnm.¢m

Auguscik-25

a1 000 ‘¢z
Vep g ‘cg

91 000 '1Z
vEp ¥ 15

I612FN0 *

vvoegH ¢

ydur gc¢

‘WL'B 0Z'8

qr 000 ‘BE
VdP 8 L8

qa1 000
Vap L

qr 000 *
vdp ¢

‘12
'8

Ll

g6

9§ N9 14

LLe9an #

£EEPTH #

ydur ¢g
‘WwUe gzig
2e00zd ¥ 'D'g

ydur 1g
W gzlp

yduz 19
‘W'R BTG

—
-

91 000 'TE ydux af
Vdp 8 'cg W B 07
cg09dgn ¥

qr 000°cg

Vdp 2.8 . 'mirEgein
LOOPZH #

a1 000 ‘f1 ydur pe
VHP I °FB 'WB BTif
08s1n #

65

Loomis Costco Final Environmental Impact Report

AECOM

Town of Loomis

3-700

Comments and Individual Responses



Auguscik-26

"[S 3WN9I4 ydw ¢
? ydw gzo al 000 92 R el
ydur Qg Emouom wmm N = VP P 98 o wmreg
¥ 006860 * 00ZSTH ¥

o QE mm
duw gg q1 000 " 9¢ : n g
Vep 848 w e Z2ei6

: dur ¢ q1 000 ‘21 g
1 000 ‘€L ke
. Liegen #

vdPp 816 ‘ure 0%6 vdp § 8 WCE 666
geHIVd # “IUOIN

a1 000 ‘€T e
‘W1 'E BE6 vdap ¥ '98 3
68ETOD ¥

vep L 68

66

AECOM

Loomis Costco Final Environmental Impact Report
Comments and Individual Responses

Town of Loomis

3-701



Auguscik-26

N

(Cont.)

._-
ﬁ/ !
LI

ar 000 ‘gL
VHP ¢ '25

q1 000 ‘12
vdpP L2

q1 000 ‘%1
VHP g '78

yduz gg
Cwe goipT
gooogn #

ydw g
‘WI'® §pig

q1 000 ‘71
vdp 098

41 000 L
VHP 9 'E8

q1 000 ‘01
VdP ¥ g8

"85 NOI4

PRETIOT #

005zanN #

LEBEODT #

ydw g9
WLe 7516

ydw zg
e - 85

ydw zg
‘u e 9%B

q1 000 ‘L
VdP ¢ 'F8

q1 000 ‘9z
vdap L'eg

41 000 ‘ST
VHP g "8

v

ydw g,
. wrBpgig
L1850D #

yduwr gg
‘wee Lpig
88Z0H #

67

Loomis Costco Final Environmental Impact Report

AECOM

Town of Loomis

3-702

Comments and Individual Responses



Auguscik-25

< >
'65 N1
= i ‘ ydw §¢
S a1 00001 ydud 14 gy ”MW .E.ma%m,_mm meom mm W BEi0L
YHP ¢ 28 w8 TE it oy 2e6-+06 #'0°8

g1 000 ‘72
vep L L8

a1 000 ‘LE
vdp 0°L8

‘ur'e gg-01

ydur $¢g
‘w e Z1:01
68LTTH #

¢ “FL
M_”ﬁmﬁ 88 ‘UI B BEIOT vdEp L 'H8

3 dux 09 ar 000 ‘P8

000 “LE E| 1 :
M_._mu 0°'68 ‘ur ‘e [1:0T vdp 8 €8
¢EESTH *
Gty T

cpgsTH ¥

ydu: gg
‘ur'e go-0T1
g19g9v ¥

68

AECOM

Loomis Costco Final Environmental Impact Report
Comments and Individual Responses

Town of Loomis

3-703



Auguscik-25

(Cont)

A >
. 09 ¥NaI4
Mwmem mm e .MQHH.% ar 000 '89 ydw pg a1 000 ‘0% yduz
= * Leigt vdp 8 ‘58 ‘wed 0gigy YHPp G '68 ‘wed mw.mw
C661 00BLIH ¥ 18ZIZH * .
MwmwOm mm i .Mae_mm q1 000 ‘g2 ydur zg qr 000 ‘gz ydw 1¢
6¥:21 YHP L ‘68 ‘wd ghigt YEP L 'E£6 ‘wd LpigT

z¥888 # ‘210

ar 000 '81 ydt mm_ ; :
VEP g ‘cg "9l oeipl a1 000 ‘zg
TZEFET #

! ydux mm ar 000 ‘oz dw
V€D 606 ‘wed gpigt VEP 8 08 "w M Z._%
E8PE0EL # ‘a1n £BCEG Y ¥

:;.

4 ]

u"r

Town of Loomis

Loomis Costco Final Environmental Impact Report

9

6
3-704

Comments and Individual Responses

AECOM



N
v

"19 4N9I4

ydus 19 g1 000 ‘€7 ydw 1¢

ql 000 ‘8% ydw 1¢ qr 000 “9L rw‘d 001

VEP 0°L8 o

Auguscik-25
(Cont)

dﬂmﬁ 1°08 'ux *d FOI veP €798
9L9LTH ¥

/

‘ duw mm,_
‘ ydw 19 qr 000 LS 2 ﬂ 1
g1 000 LI VEp 868 w*d 10'1

b el

at 000 ‘L2 ydu 8¢

5 . rwrd 20T
. ‘ur'd z0O:T vdpP 1°88
vePp ¢ '88 ¢ gegLeT # er6vIH #

0Z6LTH#

T . .
& q.ﬁ.l’..lul‘cﬁmh..}

FURENE. T

T

q1 000 6 ‘ .MQE.%
ured L46igT YHP £ 78 wd L6eT

a1l 000 ‘L3 ydw 9g ap 000 ‘92 ydu gg
VP 1°48 'uxtd ggigl vdP £ 88 I3

0gZFIH # LbcBcL # Nmmz.é 3 |

AECOM

Comments and Individual Responses

70

3-705

Loomis Costco Final Environmental Impact Report

Town of Loomis




N
CURRENT LEGISLATION
Forty-eight states and six Canadian Provinces were queried about
their legislation on highway vehicle noise, As of December 1971, 15
states and 3 provinces had no motor vehicle regulation whatsoever, while
10 states and 2 provinces had minimal noise regulation which prohibits
the emission of excessive or unusual noise and requires a muffler. The
legislatures in two states and two provinces have authorized the es-
tablishment of noise levels for motor vehicles although no noise levels
have yet been established. Specific decibel levels for the noise emitted
by motor vehicles have been set by six states as follows:
Trucks Cars
with speed with speed
State over 35 mph over 35 mph
California* 90 dBA B2 dBA
at 50 ft at 50 ft )
Auguscik-25
Idaho 92 dBA
at 20 fr (for any vehicle) (Cont)
Minnesota 90 dBA 86 dBA
at 50 ft at 50 ft
Nevada 90 dBA 82 dBA  (patterned
at 50 ft at 50 ft after Calif.)
New York B8 dBA (for any vehicle
at 50 ft moving less than 35 mph)
Pennsylvania 92 dBA 86 dBA
at 50 ft at 50 ft
Appendix F is a compilation of all the responses to our request for
this infbrmation.
*California sets the lowest noise levels thus far,
v
71
Loomis Costco Final Environmental Impact Report
AECOM 3-706 Town of Loomis

Comments and Individual Responses



MUFFLERS

As part of this survey, letters were sent to a large number of muf-
fler manufacturers requesting information from them on their mufflers,
particularly those expected to be used on trucks. The data requested
included (1) model numbers, {2) acoustic performance (how many dB and
what frequencies, etc.), (3) effect on engine (back-pressure generated]),
(4) mechanical specifications such as weight and size, (5) life expect-
ancy, and {6) cost.

The returns from the manufacturers were rather disappointing in that
none of them would give cost information, some claiming there were no
list prices, that all transactions were the result of negotiations;

others would simply say that their costs were found reasonable by their
customers.

In addition, few of the major muffler manufacturers gave any exact
noise specifications for their mufflers. Nevertheless, it is anticipated
that as more states enact noise legislation, these manufacturers will be-
come more concerned with publishing the exact noise attenuation capabili-
ties of their line of mufflers. At the present time, Donaldson, Riker,
Alexander-Tagg, and Stemco give some noise specifications for their muf-
flers along with having a line of mufflers which "satisfy" California's
88 dBA noisc limit. Donaldson gives the most detailed and comprehensive
noise reduction and back-pressure specifications for their mufflers.

AME Beaird also gives extensive specifications; however, they are mainly
concerned with stationary and marine-based applications.

There are five main considerations in muffler design: (1) physical
design or mechanical specifications, such as size and weight, (2) noise
attenuation, (3) engine back-pressure, (4) muffler life, and (5) cost.
The final performance of a muffler is a trade-off of the above five factors.

In general, if very good acoustic performance together with very low
back-pressure 1s desired, the cost, weight, and size of the muffler will
go up. Or, lower cost for the same acoustic performance could be attained
if a higher back-pressure could be tolerated. There are no technical mys-
teries here. A muffler could be built to conform to almost any desired
noise level if enough cost, space, and weight were allowed. The informa-
tion from the manufacturers, however, is too sketchy at present to provide
any curves of cost versus performance for this report.

It should be emphasized that the exhaust is only onec source of noise.
The engine radiates noise directly &s does the piping between the engine
and the muffler (if it is not sufficiently rigid and heavy). 1In addition,
there is tirc noise, etc. It is not economically justified to reduce the
exhaust noise more than perhaps 6 dB below the overall truck moise level.

Auguscik-25
(Cont)
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Finally, a belief shared by many of the muffler manufacturers was
that exhaust noise could be considerably reduced by educating the driver
to the fact that an increase in exhaust noise does not necessarily result
in an increase in horsepower or a decrease in back-pressure.

Appendix G is a compilation of the muffler manufacturers' response
to our request for data.

Auguscik-25
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APPENDIX A

DATA TAKEN DURING DECEMBER 1971 - JANUARY 1972, 3/4 MILE SOUTH OF SCALE 38
ON U.S. INTERSTATE 5 (NORTHBOUND) JUST SOUTH OF EVERETT, WASHINGTON.

(See Figure 17 in main text for key to symbols representing each class of truck.)
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CUMULATIVE FREQUENCY (% OF VEHICLES BELOW A GIVEN dB(A))
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FREEWAY TRUCK DATA

Taken 3/4 mile south of Seale 38
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just south of Everett, Washington,

Data taken during Dec. 71-Jan, 72
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